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DERI VATI VES AS ANTI PROLI FERATI VE AGENTS The inventi on concer @s? GER 2086
novel quinazoline derivatives, or pharmaceutically-acceptabl e sal es

t her eof YW Hossess anti-tumour activity and are 5 ac®SAEEHYW3UGseful in
met hods of treatnment of the human or animal body. The invention also

concerns processesﬁm'mﬂgmmfmmﬁgimﬁr aZol i ne derivatives, to

Pher apeuti ¢ ot hods, 1 o IERPLIERATVE e of medi cams

ure of nedi canents for use
“in the prevention or treatment of solid tumour disease in a warm bl ooded

ani mal SUCWHMME&M@%HM&?\E{.% ink gﬁﬁ;ﬁ% Jegi mes for diseases

resulting fromthe abnornmal - regulatron of c 'proliferation such as
psor i ghasnadticdiyesceplabls sadlisdherenl) shivtipotieas anthhinkidr 2cBNAsdResi s and

cel ia#” ar proliferation E%) ate, conmpounds used_in such treatnments are

gen { ysey) inmetho cRé ;i the bymanermimak kodys The inveption ¢lsai vi di ng
cells PProctss¥THF Ghinhiffchfte {Lclral.. [ hes to

t hese c?gﬁ?oxi C anti-%hgrmur .agen?'gsﬁgagipgﬂg@ﬁent y ‘3%1%'%%%%@& for
exanplcempesiions aoptdimng Bicrmasd wftheie bbe initherapdotio gngisddi) iy Sxamplaas thet ypes of

I nhi bitoru? are }i kely to have the potential to display an enhanced

sel ectFAYAFHEE © E‘E&\%‘Hﬂ}f@ sE 1 vepdon Qr Gpayment of salid furapyr dissasedBuce t he
pr obaky ik brebddd @ihRensR s Raasessi ng unwanted side effects.
Eukaryotic-cells are continually responding to many di verse extracel |l ul ar

si gifal s t hadany2d teheaisicat treament reginafobdisemenregdlihg froi di absgial gani sm

These signal s .r | ate.,.a wide variety of physical_ responses in the cell
| ncl udTSHATr A e Btar eglferalion supll i pearinein andriisen ailisesamarunds ibalinbibitc

| : | ! - | f L.ubl e f
ext T agnvh bt SioalcRoloR bRHNL0! ) Ahe SoibbBh A8lAT Sl L S0LURL T actors

-- including growh factors as well as pdaracrine an ocrine
By bi saisglyioxiciecelis ioweventheirenhemnd effecteph caddlydhdsias b loadh ak nt egr at e

the extracellular, signal. to the intracellular, 25 sigpallin at hways,
t her ef'or %“ﬁ@é%gﬂ&ubgfbﬁgﬂgﬂﬁﬁ SHipBiveAppraches o these F@Uw&ﬁﬂ“&n@%ﬁ'ﬁﬂaﬁ'ﬂ&ﬁyow ng

thesi agi sioRHAY beisk Bevelope@SRP BRarhfle sER B EiiRiBRhisWr %%III ﬁgﬂﬂﬁhg Egﬁ@?}‘s} of these

signal  transduction processes utilise the reversible”proc he
phos p F@Fse GpasHh inibinre arsilikelyt tedwave the potamiol teefispilay dhenhanexiaeleonviof oft hese

di verse-cel lul ar res ses. The.phosphoryl ati on status of target protei ns-
s ¥ e B st ol IR 2R AT st s pRBuiDt e ierans sfwesiad e or
t he 3Qnvwegkd stk offec®f about one third of all proteins encoded by the )
manmal i an %enoi tic. As phosphorylation is such an inportant regul atory

mechani sm Enkarpdicsica ate qontinsalyoetrandingde emny diverse extracallular signals that
20 enable coramumication between cells within an organism. These signals regulate 2 wide
veriely of physical responses in the cell including proliferation, differentiation, apoptosis and
motility. The extracellular signals take the form of a diverse vatety of soluble factors
including growth factors as well as paracrine and endocting factors. By binding to specilic
transmembrane receptors, these igands integrale the extracellular signal to the inlracellular
25 signalling pathways, therefore transducing the signal across the plasm2 membrane and
' allowing the individuzl cell to respond to its extracellular signals. Many of these signal
transduction processes ulilise the reversible process of the phosphorylation of protens that are
involved in the promotion of these diverse cellular responses. The phosphorylation status of
target proteins is regulated by specitic Kinases ami phosphatases that are responsible for he
30 regulation of about one third of all proteins encoded by the mammalian genome. As
phusphury!aﬁnn is such an impaortant regulatory mechanism in the signal ransduction PIOCesS,
it is therefore not surprising that aberrations in these intracellular pathways resnlt in abnormal
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it is therefore not surprising that aberrations in these in%% mr .
pat hways result in abnormal 2 2 SEP 2006 WD (J31082831 PCT/ 1 -2-

cel | grovwwld tameladi f f erentiati on and so pronote cel | ul ar trpopicRiigilnen
(reviewed in Cohen et ~t, Curr Gin ChemBiol. 1999, 3, 459-465). It has d
been wi dely shown that a nunber of the8e tyrosine kinases are nutated to

const i ichll igedth ada diff@eh®iidh sf 4 Bronie BeION S masRhRRAGH (L GRW:d il Cohdfer
transformation of a 5 variety of human cells. These nutated and

over - exahwicr= Elpin Gherg Biol, 1899, Bdd33d463% e present in a large proportion of
human t unour. revie In 1Sl i baba, er , Biochirnica-et Biophysics

Act a, - 1997, Iﬁ&%haﬁﬁl‘\éﬁ%@ﬁ%m L ppmb WWWWW%@% roles in ,
t he prqli 190 Re v TS s 1 la] @% | ' ch focus
has ce(r%%jrlietgﬁgﬁélfheus% enzy%ﬁe@éﬁﬁg%ﬂﬂ%ﬂﬁ? e %S%"?ﬁ%#eﬁ%%“gf‘ﬁ%?@@ %gyncer

t her apivesietyTifibomen ceild. yThese emuaied snd evediex pobsstd fiotms divhe kinags s peesenlif@ept or

and non-receptor tyr.osi ne kinases_e.g,. EG-_Receptors and the SRC famy ‘
res pecﬂ?"ﬁ@ mpﬂﬁmﬁf{l}%ﬂ%m (mw%vwg@lmraw alpPioghipara et Bigehnang t he

Human : Ay Fakeut j ind i in the
uman Qe oF BT ERGL st riiedahats i ASaB U RAGD. dafbiblp b

non- r eaadiffereytion Hif e sarieiyrof tissves mactt foend bdsi ceatted 6n these afkymes Bpther

tyrosi ne kinase. and 10 _non-regept_or r | dnase sub-fam |ies (Robinson

si ne ]
et at, derslopmeRipd movelanticrameer 8% ?Wpémlwwﬁéumases ar e

of | ald I - {1551 11 | [ at
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pl asne respebiwhe Ffom the resalis opa kegs suaberef shaleslihelhding Hio imgn denane f or
their ecific ligands (such as Epidermal G owh Factor (EGE) for the EGF
" Recept SrIeciRARRY AY tygpsipg have hepa 1eptibied ke Jumay genose. of thinsd aeedpt or ' s
Ki nase | § A4 |-S b ' . | on of
the. r oluniLatot pRahd 2wt iy ndcbre Rl Ge Yl Bfab BE EBartbMhnealBE N |

t ar get 20peciptdmyosine kinase agd [hnoheceptanbaontie kinae supfahilfee (Rbébinens: ghal s
across the pla n the cell. It is known that the erhB famly
of rl¥c ﬁ@ﬁ%ﬁg@ whi ch include EGFR, 25 erbB2, erbB3 and
erbB4, are f I . ' Ve | 4 | Al rvival of
tumour cells Erev?%ﬁﬁgg‘%g#o%g&*gﬁg#@%gﬁ%%w .éftli ne
mec hanimsibogenic sigriatsthlinitiatece]lotar aepdieatdi. Shede lagd glyostrorlg] #hith @panthet he
receptor at the protein level, generally as a result of gene __

anpl i f iPiaé"ﬂﬂdH_ emipang of, the ogll pRssseLE FEBceihilahiyding dearinorther sparibe Hgands
(revi evegyif HHi BRRST GRfwil FactoP (YGESRP IR SR R20080. Binaidods SHSH ARDLas!

cancer
20 the activation of the receptor’s kinase enzymalic aclivity that is encoded by the intracellular

portion of the receptor. This activity phosphorylates key tyrosine amino acids in target
proteins, resulting in the tansduction of proliferative signals across the plasma membrane of
the cell.
It is known that the erbB family of receptor tyrosine kinases, wiich include EGFR,
25 erbB2, ertbB3 and erbB4, are frequently involved in didving the proliferation and survival of
tumour cells (reviewed in Olayioye et al., EMBO 1., 2000, 19, 3159). One mechaniam in
which this can be accoreplished js by overexpression of the receptor at the protein level,
generally as a result of gene amplification. This has been observed in many comimon hnnan
cancers (reviewed in Klapper et al., Ady. Cancer Res., 2000, 77, 25) guch as breast cancer
30 (Sainsbury et al., Brt. J. Cancer, 1988, 58, 458; Guerin et al., Oncogene Res., 1988, 3, 213
Slamon gt al., Science, 1989, 244, 707; Kliin et gl., Breast Cancer Res. Treat, 1994, 29, 73
and reviewed in Salomon et al., Grit, Rev. Oncol. Hemtol,, 1995, 19, 183), non-small cell
Iung cancers (NSCLCs) including adenocarcinomas (Cerny et al., Brt. 1. Cancer, 1986, 54,
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-30 (Sainsbury it Al., Bxit J. Carlcer, 1988, 5, 58; CGuerin et al.,
Oncragene .es., 1988, 3 21; Slamr KLd. Science, 1989, 244, 79% SFPI POORAL] . . -
Br east Cancer Res TrezL 1994. M3 and reviewed in Sal onbn et a it

Oncol . | MEAE#BI28311905 19, 183). non-sxnall cell |ung carféay
I ncl udi ng adenocar ci nomas (Cerny at ., Brit. 1. Cancer. 1986, 54 i' 2 2
5EP 2006 WO (131032831 PCCI GEU71 01304 -3 265; Reubi et al., Int. J.

Cancer255ﬂ]§9€bl etal., o). Ganeer, 1990, 46, Eﬁmgéretabsﬂamm, 5003, 3378R70:
Brabe 1 e 01, 2..185 as wel |l _ as other cancers
ot 20t RbenBere 8l o Clace IS 5008 2! 185900 wén 55 8iles Sapiraaf o W, ol

Oncol (HEa@cu apqga czr@g@ o9 aul (Dea f 5 366;
Chow et a] . ﬁreCt:I I n. n ncer Il?es Tég? P]ﬁﬁﬁ%h[ ,Z}#t_eﬁé%aiﬂm # gb]af%@ﬁ

oes opﬁa@@am@éﬂkﬂn LengerJi985, 366; &dow MQM 2002)7, 1957, Zhau et

gastr | nal gnigé suthas ol on, t&glﬁ[;;ﬂe tomacih cancer (Bol en et
%ﬁﬁé@ﬁ@% 6‘1‘4’%‘1‘ @&, 2 oev.
2000 ThatroldiLstinal mﬁer%hcﬁ‘ha mlgﬁ‘,'fﬁﬁﬁ] ar sfb\ﬁﬁig 5;3;%%2%33%? et Q?@mﬂ%%m the

prostate (Vi sakor pi al., WstochemL. 1 2000, 32
73; SAAET, led4d; K@mmc@nm;mmmoo._,lmmhwamm (Konaka

| 4. 1035. St ber.o et al Gepel Oyt t
2001, sty 2008, 85 550). conter o P e ek St b 1. 90126 1165420)

head zhghapecd., 600,92, #3: ﬁhﬂﬂmW%muﬁﬁ@OMMS BRE( eati c
cancer (O/ot ny et ‘al. . Neopl asna nmor e rran t unmour
ti s9uéonaka et s Gell, 1984, smmmwwmxml tyrosine

Egnaﬁe e:ﬂj Eéﬁﬁ%@%%ﬁ g deiﬂéfﬁggﬁﬁal eEce and | nportaur:l.ce will

m s- L.Eghd Rikt19noad, 29”5959%@iﬂﬁﬁmtﬁzfcahéﬁﬁévélﬁﬁﬁpﬁlor&gg!ésrdasjﬁmdﬁé Wﬂﬁga i eved

t hat many tunour s becone clinical | y nore aggressiv SO torreldte with a
pooreﬁsmgﬁm@Mw%mwfqrﬁpﬂwaomuﬁhaedaﬁfMo in. Cancer

Res. 01 7 18 0: Ros Canc r atiqn. 2001, 15 554, Yu et
al ., B@%‘a é%?i‘l’ﬂ'é%"?’g%%? aﬁ% aiogomence il be vctes o ngs,
a wgabﬁmnea‘drﬂmgﬁlm@l cal inftormation suggest s that the erbE famly of

receptor tyrosine |dnases are involved in cellularrattsformation. This
i ncl udes t fié AGPBEAVECE 6F B1ethistregyiation af ome or et bfﬂwstem:qum,akmayone or

o . B EFast Bl SRS e ek s a0
tu noupmgﬁmm-p gﬁhmlmmnm af, inhelinckeRks | Bish129g, IWR&%%SI Bafier! hat
over expmess _er bB
Investigation, 2001, 19, 554, Yu et al., Bioessays, 2000, 22. 22.7. 673). In addition to these
20 climical findings, a wealth of pre-clinical information suggests that the erbB family of receptor
tyrosine kinases are involved in cellular wansformation. 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 ransgenic mice that overexpress erbB2
25 spontaneously develop tumours in the mammary gland. In addition to this, a number of
pre-clinical sindies have demonstrated that snti-proliferative effects eam be induced by
knocking owt one or more erbB actvities by small molecnle inhibitors, dominant negatives o
inhibitory antibodies (reviewed in Mendelsohn el al., Oncogene, 2000, 19, 6550), Thus it hes
been recognised that inhibitors of these receptor tyrosine kinases should be of valte az a
30 selective inhibitor of the proliferation of mammalian cancer cells (Yaish ef al. Serence, 1938,
242, 933, Kolibaba er of, Bicchimica et Biophysica Acta, 1997, 133, F217-F248; Al-Obeidj ef
al, 2000, Oncogene, 19, 5690-5701; Mendelsohn et af, 2000, Oncogene, 19, 6350-6565). In
addition to this pre-clinical data, findings using inhibitory antibodies against EGFR. and ertb B2
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25 spontaneously develop trouts in the mammary gland. In addition to this, -
“a nunmber of pre-clinical studies have denpnstrated that antiZ @r@EPfZﬁﬂﬁatlve
ef fect s oy 3#83sauced by knocking out one or nore erbB aetTraBOI/ESIDY
smal | nol ecul e inhibitors, dom nant negatives or inhibitory antibodies
(reviewed in Mendel sohn et al.. Oncogén-e 2000, 15 6550). Thus it has been
recogny q}“{,’]g hHARS gl d be of
val uer\'ler{-ss‘:‘e‘l(aé%%I(E)l selective T nh| bly?or o) ?ﬁg%%%ﬁ?gqﬁon of ﬁgﬁml I an cancer
cel | s feainstit aftselatt=GeolehmmouiDGyicwed iroREpdslghintet ol 2800, LPncopbwes A ca et

Bi ophysi ca_Acts, 1997, 133, F217-F248; Al-Qoeidi et al, 2000, Oncoeene. 19
5690- D636 del sohn er a!, 2000, Oncoeene 19. 6550- 6565) In addition to
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t r as§ URayERRen dsiREIed ntbdo/havedeen inpliewed to phey dmbet ciahber of hivemzfignant f or

the treatnment of selected solid tumurs (reviewed in Mendel sohn_et al. *

2000, WObwalveESEIBSEE asmﬁnm G- Bessafn g, Pharm, Des., 20000, By Bldegel ¢ he

Tl p%aﬂrfﬁ%% o8, 208 P Gedibh B3GR kypel e P RELER! SR TRE L Ve "
di sor dREshGH CRRSIDTIN amsmcl(:ﬁais ddsssénosisqBokerRinet g1 al DESdne20H0, 2000933;
El der "et Science. 199% 243. 811). ben| n prostatlc hyggﬂ@s h%e(DPW

(Kumar_%t549il tiy m@aqrépxpﬂﬁtﬁﬁrtbﬂtmh@e#e@ﬂ Eesbbytype Tepepior bapsing
'[ﬁz p@z&ééﬁe%u{%wﬁgﬁ ﬂtﬂragﬂo ttga/%gﬁ}%sc‘eﬁ%?‘g%%%%gl ne ki nases

Wil bpm]ﬂ'aagﬁeful in the treatnent of these and ot her non-nal i gnant
di sorders of excessive cellular_-proliferation. - Eurgpean, patent

appl i cat i on FEmEaspay apphicationd 265 124 disclostn periaip drandnegrinaealines hat oy o
receptor tyrosine Kij | nhi.bifors. International patent applications WD
96/339%%@%?5%8@%%@%79, WO is 96/33980, WD 96133981. WD

97/ 30034, Vﬁteaé@&%ﬁaﬂ&pbﬁm@baﬂﬂmm WO PERBYISWO 633U, IWBs whi ch
bear an anilino substituent at the 4-position and a substituyent_at the 6-

and/15r YFIIPYLI WO THGELWE PHSEGIL W OPNEHORY dissless Buaf fflam TymZolRe ity -
Eur Opegﬁfﬁﬁ}mﬂ%‘ L e e Rthe 08 ol £ELGRES il SuvsiihiShi & el :

4-amn erlva I'Ves carrying ty containing an aryl or

het erOﬁﬁdfbr'gfﬁismmtpntdteﬁﬁcegiwityrmmhnm:ﬂmbﬁﬁjﬁmqul nazoline ring. The

conpounds are stated to be useful for treating hyperproliferative
di rsrgr ders. European paient application EP 837 063 discloses gaquwhsh?umd 4-ammoqu\1/naznhne

1
o

degvatives carrying moiety containing an aryl or heteroaryl group at the 6-or 7- position on
20 the gquinazoline fng. The compommds are stated to be useful for treating hyperproliferative
disorders. - )

International patent applications WO 97/30035 and WO 98713354 disclose certain
4-amilinoguinazolines substitmed at the 7- position are vascular endothelial- growth factor
receptor tyrosine kinase inhibitors. )

25 WO 0/55141 discloses 6,7-substitnted 4-anilinoqninazoline compounds characierised
in Lhat the substiwents at ihe 6-and/or 7-position camy an ester linked moiety (RO-CO}. -

WO 0756720 discloses 6,7-dialkoxy-4-anilinoquinazoline compounds for the
treatment of cencer or allerpic reactions.

WO 02/41882 discloses 4-anilinoguinazoline compounds substituled at the 6- and/or

30 7- position by a substituted pymolidinyl-alkoxy or piperidinyl-alkoxy group.

None of the prior art discloses 4-(2,3-dikzlogenoanilino)quinazoline componnds.

We have now surprisingly found that certain 4-(2,3-dihalogenoanilino)uinazoline
derivatives possess potent anli-tumour activity. Without wishing to rmply that-the compounds

oo
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-International patent applications WD 97/30035 and WO 98113354- di scl ose .
certain 4-anili noquinazolines substituted at the 7- posi tgg} %Pegﬁﬂﬁzcul ar -
endothelial gromh factor receptor tyrosine kinase inhibi § 2
00/ 5514¥OPBdEFes 6. 7- substit ut ed -4- ani | i noqui nazol i nc EEHEGIHASIO
characterised in that the substituepts at the 6-and/or 7-position easy an
ester linked noiety (RD-CO. WD 00/56720 dijscl oses .

6, 7- ciisglsedyn thegrpientinyanlionRossese Phympoclpsisak asgtivity enlytyaartureefiangiffostincer or

allergic.r | 41. ool s 4-abi Lin j nazol.i.ne orE' okmds
subst'ﬁ%ﬁgg‘q g)yﬂ?%%ﬂ \g-%éa':néé %1?%&%%@%3%?9 935%%%5?#&%‘30&“

pyr r oy Wiy inhibiigoryoftine o BREEbhthe ceEK Y hodfasEphia TRodihe kKiifsdthatiara ! t

di scl oses 4-(2, 3-di hal ogenoani | i no) qui nazol i ne_conpounds. W have now

sur prin¥plyed ip g gignak yansduction sleps which Isadyiorthe prpdiferstion offawgur eedlzoli ne

derivatiy S - [ ivity. -Wthout wishing to inply
 that BT RIS RRRCS P BB hAE iy S8t buund pieh asiaufons

di sclgeetby #af BRinAIAEADEF EGFR RhARD cABIT8sHHdIpeme ffgiscal activity only by

virtue of an effect. on a single biological process, it is believed that

t he conpoﬁﬂ&r'ﬂbdhtdﬂnawrdﬁpfgmmMﬁmpmwinhhhmmﬁwof one or

nore of.t er fam ly of receptortyrosine kinases.that i nypl ved in

(e steafnst e iRt e IR Ry SBE e Pnele BF BB ALP PR 0t | rour

cel | SorbBP ald/BérbBa dbadbtor brodific mu@yﬁmﬁt@aﬁse&ﬁﬁgwwﬁfmy&@ﬁﬁgsem

invention provide an_anti-tumour effect by way of ’inhibition of EGR

and) ogamsbaheridases. oFuhrmereneeraimeerapounds of therpsrsgnt ipvention posisdunds of t he

pres ' t .nQt G?ﬁ. W] ct i\ agai,nst t rabB
receg‘g'il%gr't%l yr #&%%ﬁ%ﬁ%ﬁ%ﬁ% OPA%QI%%?‘% ?b:ﬂr#] 1 F(%"%?"_E%—'R and/ or
er b Banaumtiof alserhddddseofipomidstiiacss Aaivéiapainasal o dosdbifes @S BIGFR, | ess pot ent
inhibitory activity to agarnst other kinases. Furthernore, certain

c onpcuelEs aryf exbld TpreplaE AvIoORAY Biesasnligs peleadallmseviding rimeforer  pot ency
agai ; t hat erhB2 tyvrosine kinase. The, invention
al so%?)hgﬂhtt}ggégqﬁégﬁl%\ébs{\ﬂd'g%?%% 8’? Qg‘aecrte?ﬂ\épra%%qswghﬂsﬁw‘or a conbi nati on of
EGER,  er iBéheadl) the biifipsice pf e praseRSinienton MR fabdisblphiial al |y
providing treatnments for_ _conditions nmediated by one or nore of these

r ec e pRrOReTRSE ysh AR a Righpelbitity hilstyetaining highaniprabidamians ashivithe present -
; . ST = e ubi 1t
whi 1 SR, tluty CMOLEABSIP AR, (o BEIREH FerillfidnBadd 2 Guf01 ' || Y

conpoxsallyy maeeinda HBRGastdye present invention are inactive or only . weakly

active in a BERG assay. . i . . .
According to a first aspect of the invenlion there is provided a quinazoline derivative

2t of the Formoula I-

HN cn
1 2 1
al—-x2—-0 NN G
o
p—x' NJ

whereln: )
G?* and G* each independently is halogeno:
X' is a direct bond or O
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Accord| ng to a first aspect of the invention there is prowdﬁg -
“gui nazol i ne” derivative 20 of the Formula L HN G Q.- QN BRA86 n: &L
and G2 ea¥® batpendently is hal ogeno; JLt is a direct bpoTiGENIAII06 - - .
---------------- - 2 2 SEP 2086 V\DOB/U2t31 PCTI GBO3101306 .6 R is T
sel ected from hydrogen and (1-6C)alicyi5s wherein the (I- - 6C) al kyI group is

-gft g???ﬂl%ﬁ%t ggl%rgg%m ﬁydroxy an %ﬁgﬁ%‘%eno andlFor “a sggstlpﬁeﬁ?m

sel ect enbshhﬂai@mnmqrmmiamubsumm xwhichcpanbe mwangmrﬂ:f(dmﬂmbleobe;lﬁum
G ES iR ant b dknp St RbPOFH S lFried o M L PATDOKS, Cyinto,
R ek I G R

( 2- Cral(]-candirylauiing (MCXHJk)@ﬁ)f@hﬂy [bﬁa}aﬁ@)ﬁdﬂﬂm&yﬁ%ﬂ’}ﬂﬂlmnn
(I-6C) al koxyear bon suI fam)yl | sul fanp
a1 cabapi Ryt QoraRspmOon, MA d Ss i Hespaami 5 caatkinoyl,

R AR o @9@@0‘7&‘@@9@@?&@%9”6 Birdependent |y 15

sel ect Qﬁ-ﬁt!}ﬂmﬂw&beﬂﬂnsulfmﬁyll&ﬂ Gmwﬁlﬂilﬁydoy@.rﬂ,ﬂ -@{1 ctfalicydlfdeydyl, Q 1S
(3-7C) cycl oal kyl _or hetergﬂgcl vvherel n optlona y beats 1, 2 or 3
subst i ﬁéﬁ:ﬂ@ @mmw aleangsullasylagined from bal ogeno,

trif hyd
e 19 “%‘f%%?ﬁ@mﬁf?o* ’“’Wﬁ%&@ﬁ@ ﬂ%’fﬁt@%r e ooy (2780 ol kyny!
(1- 60 ahaexah nf@aﬁ@){élmﬁhmn ﬁaﬂeﬁﬁi’:&mm limg&n hydox§Ci AR e -
(2-6C)al kenyl t hi o, {2 6C) al kynyl thio, (1-6 al kylsulfinyl,

( 2- 6QawdigFEADARST (2-60) al | cynyl sul finyl, (1-6C) alkyl su]fonyl .

(206 e o AR S BN 2408 350 N

N-di - [(.r.lru ¥/ Gab afaiffercit 2seficladl i Oxlogend, Znfitaratnk @iy | Oxy,
(2-6C) al kanoyl am no, 1!F-(1-6C)al kyl-(2-6C) aI kanoyl armlno sul f anoy

N- ( 125- eeflagromethany.fcxass; mitmykyaroxy. | aminy sakianys sirbameyl acryloyl, (l-ﬁC}alkyl
(160 LsRIERa, WHSTIRn, (1-60)alkony, (2-6C)alkenyloxy, (2-6CHalkynyloxy,
{l-ﬁC)aJ]L}'thic_:, (2-6CYalkenylthio, (2-6C)alkynylthio, (1-6C)alkylsulfinyl,
(2-6C)alkenylsulfinyl, (2-6C)alkynylsulfinyl, (1-6C)aliylsulfonyl, (2-6C)alkenylsulfonyl,
(2-6C)alkynylsnifonyl, (1-6C)alkylamiro, di-[(1-6C)alkyl}amino, (1-6C)alkoxycarbonyl,
20 N-(1-6C)alkylearbamoyl, NN di-[(1-6C)alkyljcarbamoyl, (2-6C)alkanoyl,
(2-6C)alkaenoyloxy, (2-6Clalkanoylamino, N-(1-6C)alkyl-(2-6C)alkanoylamino, sulfamoyl,
- N-(1-6C)alkylsulfamoyl, N.N-di-{{1-6C)rlkyllsulfamoyl, {1-6(alkanesolfonylamino,
N-(1-6C)alkyl-(1-6C)alkanesulfonylamine, carbamoyl(1-6C)alkyi,
N-(1-6C)alkylcarbamoyl(1-6C)alkyl, N.N-di-[(1-6C)alkyl)carbamoyl{1-6C)alkyl,
25 sulfamoyl{1-6C)alkyl, N-{1-6C)alkylsulfamoyl(i-6C)alkyl,
N N-di-[(1-6C)alkyl]sul famoyl(1-6C)alkyl, (2-6C)alkanoyi(1-6C)alkyl,
(2-6C)alkanoyloxy(1-6C)slkyl, (2-6C)alkanoylamina(1-6C)alkyl,
N-(1-6C)alkyl{2-6C)alkanoylaminof1-6C)alkyl and (1-6Calkoxycarbonyl(1-6C)alkyi, or
from & group of the formmia:
30 Qx>
wherein X7 is CO and Q7 is heterocyclyl,
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1-6C) al kyl - (1-6C) ai kanesul f ony] am no, car banoyl (1-6C) al kyi,
| . 6C) al kyl carbanoyl (1-5C )allcyl . j 2 SEP 2006
i-[(1 |.] carbanoy] (1-6C)al kyl, 25 sul fanoyl (1-6C) al kyl

60 3‘16%%/1?‘@6#/ ¥anoyi (1-6C) aUryl, iV "%'”GE}EUJ’"IJQG
-di -[(21-6C) al kyi ] sul fanoyl (1-6C) aI }t)}l (2- 6Cal kanoyl (1-60) al ky], (2-
6C) al kanoyl oxy(1-6C).al kyl. (2-6C)al kanoyl am no(l-6C)al kyl, - - -
N-(1- 6C) al B84 % fl amm@ﬁél}rhﬁrﬁ e&ze@ﬁquwns hmasrbethcsumen:

(1-6 g%é f f the formula: 30 Qz-7t3-
oy e AERER Haighek ’E‘?ﬂ Ok OB Ened 031 PCTI 803/ 01306
. 7-  aflédWhaditydsnifon)d, optlonally bears | or 2 substituents. which may be the

sanme or different, selected from hal ogen, hydroxy. (14C)al kyl,

(2- C) al kan®d Whergin any (RPR)alyls (3-8G)aflenyh 23 yham@ﬁ@}aﬁﬁ)ﬁaﬁ@mp
2 |
(()pt |§ona| | epz;lrugl gnoﬁégﬂggr &yrrﬂon‘%/rem %E%%ﬁi%@é%l&ﬁpgé% TP }1‘”['2“[%)?1'3;3?3 5 ch may

N- (
N- (
- di
N( 1-

be tfmmmrﬁﬂmmbeteh&ﬂﬁﬁmhﬂbgﬁioeﬂﬂm 106 ALy ¥A/8Xp tﬁﬁgnﬂ 6C) al kyl
and/ or t| ona substi tuent sel ect ed fromcyan, ni tro car boxy,
(2- 3cMek 'ﬂvéd B Yap ey O oy (G SKYplkenbly 2 S 6k,

uier ST SR, LM B IARAE br-omloml, CREORBR vy i anc

wher eiRRY, ovherzin R4 Gyatosyn of (1-FC)ality) Bhd Bl Byaebdel o EA1E)ARA, Bid Wi
substituents-(for gxample 1, 2 or 3) which may be the Sane or d| er ent
sefbgyd! ﬁﬂaﬁlim‘em&g@ﬁ antionAflnbsars one er sroropbistwentsitior ﬂx&upb 11; Elnnéht

i ovr & A S e % G F R oF ] Motoelos o0 ey s pigpabiar w1

t he mubsmgammcuﬁﬁommmmﬁwzamm SRR DAY (FAC Tl xy, 15 6 nenber ed
ring, gh ?—ﬁ&ﬂkna” begrs or2 substltuents whi ch may e the-sane or
di f f SHEREY A A Bko%t om sel ected from bal ogeno.

ahy avii 18 Fé%’?#&'*ﬁ%géﬁ%%ﬁt uen?t“‘?%%bgﬂa”d RSP s~ "

t hisr dbmenpbertd tingeuich opatally Heasm dri2 siBsaubits , witigh ffayde ‘iﬁé‘ﬁ}ﬂccﬁ'nd
{1-4 | kyl sul fonyl,_ 20 and wherein any (1-1C) al kyl or (2-C)al kanoyl - group

pr es 4, gn &y g¥elableaing GrPanaiomyselegied drav balbgenrahydraxyl (0Gikdrandi th t he
ni tr qgemAkPEhd Bl &l [ﬁﬁ}%ﬂ%ﬁﬁlﬁéaﬁgn% available ring nitrogen & substituent

(provided the ring is not Lhereby guatemised) selected from (1-4Calkyl, (2-4C)alkanoyl and
{1-4C)alkylsulfonyl,

20 and wherein any (1-4C)alkyl or (2-4C)alkanoyl group present as 2 substituent on the
ring formed by R” and R® together with the nilrogen atom to which they are attached,
optionally bears one or more substitents (for example 1, 2 or 3) whick may be the same or
diffexent selected from halogeno and hydroxy and/or optionally a substituent SE]EJCI'.;E:III from
(1-4C)alkyl and (1-4C)alkoxy;

25 and wherein any heterocyclyl group within the Q'-X% group optionally bears 1 or 2
oxo (=0) or thioxo (=8) substitnents; -
or a pharmacentically acceptable salt thereof.

According to a further aspect of the prasent invenlion there is provided a quinazoline
derivative of the Fomula I wherein each of R, G, G% X" and X% has any of the meanings

30 defined hereinbefore; and
Q' is (3-7C)cycloalkyl or heterocyclyl, wherein Q' optionalty bears 1, 2 or 3 substituents,

wiiich may be the same or different, selected from halogeno, trifluoromethyl,
trifluoromethoxy, cyano, nitro, hydroxy, amino, carboxy, carhamoyl, (1-6C)alky),
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optlonally bears one or nore substirnenis (for exanple 1, 2 gr ?é)Eﬁ‘ which .
Maybe the_sane or- different selected from hal ogeno and hydr d?2(86

opti onal I’S’ma JGEYBLt uent sel ected from (1-4C)al kyl and (1- HC)‘MBinmwnﬁ 25 and
wherein any heterocycly] group within the Q-)Cgroup optionally bears 1 or-
-2 oxa (=0 or thioxo (rS) substituentd: or a pharmaceutically acceptabl e

??! or E@%g{gﬁgw ggne?béi‘fm‘%?@?ﬁ %ﬁ%@m;ﬁﬁi *?‘fthf ;&Q
3- 1Ekeiake) ene 1 i | 1, 2 b
Iszb:s]t i t'uet’ds, %\#‘Y ﬁdﬁfﬁgﬁi@%%%l %ﬁﬁ’@%ﬂ?*ﬁé@%@ﬁ%ﬂogenga
o bal@;ﬁé‘mﬁgﬂll Wﬁ?f%“%%?‘égﬁ%%ﬁm rag%%ﬁ?%ixibe

-8 iyﬁl)ap,s ELi lg@m ,

(2- gsc:) vl m qlk&cl %@ !\kle Gkl sul f i ny‘::“*”y oxy

(1- 6@% %ﬁ@ is E%’? ﬁ ﬁ@@'ﬁﬁ"ﬁ’%‘ﬂ?ﬂ m(]% %6C) al ky: Em'knob I
1360 M alkhries eRC R mmﬁl C

NCN[((jl &u(é 6C al kyl]car bﬁﬁn‘g@fm (Z- hC%{o_Iglégn%yal bjé?k?-ia)c:?al Kaﬁgyréggy .

2- 6C) M Nesh Qpidcaironybdd -6 N

R O S AU Dot

(1 eQ PRy %&ﬂ*@%ﬁ BACH %ngﬂﬁh@

i s MC) 6C) ai ] cyl, mglG al # YI()l ﬁ&allkl%l -

-di-[( -6C)a|ky||carban (I
(2-6Ca \ll'%y (2-6Q) al kaaoyl am uo( 1- GC) al kyI 10

N-(1-6C)al kyI (2 6C) al kanoyl am no( 1- a | kyl and
(1-6C) al koxycar bonyl (1- 6C) al kyl, or ff'om a group of the Fornula: wherein

X3 is @@cﬂﬂi}ﬂ){%ﬂ}@;ﬁﬂﬂ:ﬁ’@ﬁyﬁﬂéw gnd wherein Qa optionally bears 1 or 2
substltuents WhICh &ybe the sane or 15 different, selected from (1- 4

O al kyI (220 cphirepally beay | dry] Ssltlﬁmmr;l*.,wl'addmmphe diersame yor
o ot oﬁwﬁéear?&hzf%ﬂﬁl R AT AR IRE] 3 ove, Wi
5 oy S ol a0 TR L S
in Q" optionally bears one or more substituents (for example 1, 2 or 3) which may be the
same or different selected from halogeno, hydroxy and (1-6C)elkyl andfor optionally a
substituent selected from ¢yano, nitro, carbony, (2-EC)alkenyl, (2-8C)alkynyl, {(1-6C)alkoxy,
20 hydroxy(1-6C)alkoxy, (2-6C)alkanoyl, (2-6C)alkanoyloxy and NR'R®, wherein R* is hydrogen
or (1-4C)alkyl and R® is hydrogen or {1-4C)alkyl,
) orR” and R” together with the nittogen atom to which they are attached fomn a 4, 5 or
ﬁ membered ring, which optionally bears 1 or 2 substituents, which may be the same or
differeat, on an available ring catbon atom selected from (1-4C)alkyl, and may optionally bear
25 on any available ring nitrogen a substituent (provided the ring is not thereby quaternised)
selected from (1-4C)alky], (2-4C)alkanoyl and (1 -4C)alkylsulfonyl;
and wherein any heterocyclyl group within the QX% gronp optionally bears 1 or 2
0X0 (=) or thioxe (=S) substituenis;

ora Phﬂ.ﬂﬂﬂDELlﬁﬂﬂH}l-’ acceptable salt thereof,

30 According to a further aspect of the present invention lhf:m is provided a quinazoline
dertvative of the Formula I wherein each of R', G, G?, X" and X has any of the meanings
defined hereinbefore; and
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-srrbstituent selected fromcyano, nitro, carboxy, (2-SC)alkenyl,
(2r8C) al kynyl (16f)al koxy, 20 hydroxy(!-6C)al koxy, (2- 6C)a2l€al$EFl 2006

(2- GC)a 'ﬁ y and NRRb wherein Ra is hydrogen or (| nd Rb is
Thydr ogen or 1932@ al kyl, or R and R together with the ni Fﬁé@ﬁéf%’%

which they are attached forms a 4; 5gor nenbered ring, which optlonally
bears 1 OrQ; subatltuents whi ch { be the,sane or different, on an

avai | abl e WC@W r Beterrcyely ﬁ"PhGFﬁ“EQ aptienatly beacs 3¢ 2 9h ¢ opt ionally

ot s @R WRUF e o St X SRR o B et SRR £t °

-40) atqulmlu&dmﬂdmy, aﬁﬂnmﬁehmaﬂﬂcﬁewﬁ Ynbafmonh (MGCHiIRylL he Q - X2- group
optional |y bears oxo (=0 or_thioxo (=S) substituernts; or a

phar ridcieielkeayl, @%Bﬂﬁa'!lﬁbl( koxyn @-6GTalkengloxpd@diinlignylexs furt her aspect

Formit S S ﬁvﬁéfcﬂiﬁlﬁﬁ@@%%%ﬂ%%ﬁ% PO haBay “Fhe Foani ngs

defi nad pﬁcgamgﬁ.ﬂﬁ@ 125@3&35,‘62&&@ dogl GB031013116 -g- Q is
(3-7Q . cycl oal Kyl -or het er ocyc er el n opti onal I y bears 1.2 or 3
subst ilwﬂcqmn@ﬁ & bﬂ‘ﬁéﬂﬂf(?cﬁf? loxy, é 66 elimwwlamirageno,

car L;%y%a%@%ﬁé‘% b %‘fﬁ’c@ﬁi%@aifﬂ—@ SOAEIBE Y 80 Micony,

2-6 .H_E. estlfdniizagha) kyl thio. (1-6C) al kyl sul finyl,
(2- 6 bn ﬁ@kg! B akynes@fdnyidiha) Ky ( ) al ky y

(1- 6C sulf t)Qal kyl am no, - di - (1f|L al ky] ] am no,
(1“6 Hog@ g apinc pabamesib§Clalkyl,
(. ‘é'af& Cﬁ%#%@ﬁffﬁ%c#é%%@@%ﬁ;ﬁéﬁg%‘%ﬁﬁ&%f’fxZ;m)y|
N- ( 1 @@Mﬁﬁﬁtfmlﬂyl (RLg0)zittndyidey P EuUEanEYbylamino(1-6C)alkyl,

(. aI kanesulfo lam no, .10 N-(1-60C aI aik 6C) al kanesul f onyl anvno.
Cadn Jalkaapxl Rinigo) kPR b b el RGO,

S ai E;;,'c,§| ox%ﬂ }%@?ﬁ”#%@?@%ﬁ%ﬁs‘* PPy 1 (=

1+1is (With6)Q dptionally ﬁﬁiﬂﬂmmwmm&%m R 2 or 3) which may be Lhe .
(1-6C) al koxycar bon (1-60C) al kyl, wherein any@%l -6C) al ky], (2 8C) al kenyl ,
fesed Ban Rlabie. By g

(2- S@“H%W CIgRige i deRentigadllya bear s ohe or

(rerD][ ?e@gnt sel ect%E%o%%g%#m%x&@g\gjygﬁglf%wpg %?WB’U onal |y

a hydroxy(1-6C)alkoxy and NR*R®, wherein R is hydrogen or (1-4C)alky! and R® is hydrogen
or (1-4C)alkyl,

20 or R* and R® together with the nitrogen atom to which they are attached form a 4, 5 or
& membered ring;

and wherein any Hét&mcyclyl group wilhin the Q"~X% group optionally bears T or2 - o
oxo (=0) or thioxo (=S} substituents;
or a phamaccatically acceptable salt thereaf,

25 According to a further aspect of the present invention there is provided a quinazolme -
derivative of Lhe Formula I wherein e-ach of R', G', G% X' and X® has any of the meanings
defined hereinbefore;, and
Q' is a non-aromatic saturated or partially saturated 3 to 7 (for example 4, 5 or 6) membered
monocyclic heterocyclyl ring with 1 1ing nitrogen heteroatom and oplionally 1 or 2 -

30 heteroatoms selected from pitrogen and sulfir, which sing is linked to the group X>-O-by a
ting carbon atom, and wherein Q' optionally bears I, 2 or 3 substituents, which may be the
same or different, selected from halogeno, trifiuoromethyl, rifluoromelhoxy, c]rann Titro,
hydroxy, amino, carbamoyl, acryioyl, (1-6C)alkyl, [E-EC)a[lmnyl (2-8C)alkoynyl,
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substituent selected from cyano,- nitro, -carboxy, -(2-SC) al ke@y? SEP 2006 -
(2-8C) al kynyl, (1-6C) al koxy. hydroxy(1-6C)al koxy and NRaR ).. wherein Ra is
hydr ogen B‘Iﬂl@‘lmal kyl and Rb is hydrogen or (14C) al kyl , reDicmo3Raoand Rb
together with the nitrogen atomto which they are attached forma.4, 5 or
6 nenbered ring; and wherein any het edeycl yl group within the Q X2 group

Bﬁ;ir ﬁgﬁeﬁ&?%@%e@%ﬂ%@h sal t %ﬁg HJ %:]?)‘rﬁgtl“ng t cﬁﬂ%ﬁithesrgspect

of the(mﬁe;mkgnyimiteﬁl-ﬁﬂlrﬂ]kﬂaﬂﬁnyls(zsﬁ@ﬂmwse]ﬁqy], 2 alleymylsibfinyliat i ve of the

Formula | wherein each of R

h f h
ot | e dl-BET R sERars (A alkylsitonylo 12 ARy LR, rCiolistagsny ol | v°°

i S S L

sel egt ¢3l6ChORAbY], (DOENahimthylinifio, - (Mﬂkﬂk(a@ct]eudumﬂadmupsmﬁmogl oup le-O
by a zi nglngar bon atom _and:- wherein Q optionally bears 1.2 or

subst i PEneC kykmdiemay], THB-dirfel-03alevi uifameyls £ M@ﬁl% hal ogeno,

acryl op Bt} @W@@@%ﬂw Gl aﬁ“?ﬂ'{?ﬁ/dr >} sep 2006 W

oslogzwﬁl
(2-6C) al

0 6C) Ik Ithlo (2 6C) al kcenylthlo (2- 6]é:)al kynyl t hi o,
(1 60) aullfgm@xj{lf%@ %C)(ab%q al kynyl sul ti nyl .

(1- o8 RS E@Tﬂﬂk"%ﬁ%‘&@%@%ﬂ% nﬁ‘f‘)ﬁw@@%ﬁ@é ot bamoyl N

1V— di - ngﬂ}ﬁl YaxlyCIRGATRION] (2-6C)akabéyl rhica(pgC ) alid o) al kanoy] ami no,
N—(16 | - ‘ggﬁtlrmolamno sul famoyl, N-(1- GC)aIkyIsquarmyI N
N-di - mﬁ/ TN B g AL formnla:

N-(1- 6C) aI kyI (1 6C) al kanesul f ony] anhm a_car banmoyl (i -6C)al kyl, N
(1-6C) al kyl car banoyl (I - 6C) al kyl , NML™i %i(l- O al ky1] car banmoyl (I -6C:.) at kyl ,

sul f aUiwmidid 206 abl andl Q> dla(hbrcbeyelyk gioup starmy Fipin H6)pHolisio and 04, S or
NJV-di - [ (1- 6C)a | kyl ] sul farmyl (1 6C) a] ky] .. (2-6C) al kanoyl (1-6C) al kyI

2- GO &tembyrd manecyririeleyecyclyb exsup £PR Lpitrgen belesoalqay podhepironally -
N-(160)1al Iéyl 42- ﬁgﬁé'ﬁmx%ﬂi’gﬁﬁ&aﬁﬁﬁl&g& or froma group of the forrrul a:

Qa- XT3-
and wherein Q° opticnally bears 1 or 2 substituents, which may be the same or

different, selected from halogeno, hydraxy, (1-4C)alkyl, (2-4C)alkanoyl and
(1-4C)alkylsulfonyl,

20 and wherein any (1-6C)aligyl, (2-8C)alkenyl, (2-8C)alkynyl and (2-6C)alkanoyt group
within Q" optionally bears one or more substituents {for example 1, 2 or 3} which may be the
sarme or different selecied rom halogeno, hydroxy and {1-6C)alkyl and/or optionally a_
substituent selected from cyano, nitre, (2-BC)alkenyl, (2-BC)alkynyl, (1-6C)alkoxy,
hydroxy(1-6CJalkoxy, (1-4Calkoxy(1-6C)alkoxy, (2-6C)alkanoyl, (2-6C)alkanoyloxy and

25 NRR®, wherein R® is hydrogen ar (1-4C)alky} and R” is hydrogen or (1-4C)alkyl, and wherein
any (1-4C)allcyl in R? or R optionally bears one or more substituents (for example 1, 2 or 3)
which may be the sa;me or differeni selected from halogeno and hydroxy andfor opticnally a
substituent selecled from cyano, nitro, (2<1C)alkenyl, (2-4C)allomyl, (1-4C)alkoxy,
hydroxy(1-4Chalkoxy and (1-2C)alkoxy(1-4C)alkoxy,

30 or R* and R® together with the nitrogen atom to which they are aliached form a 4, 5 or
6 membered ring, which optionally bears 1 or 2 substilents, which may be the saie or
different, on an available ring carbon atom selecied from halogeno, hydroxy, (1-4C)alkyl and
(1-3C)alkylenedioxy, and may optionally bear on any available ring nitrogen a substituent
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.wherein Xis COand 122 is a het er ocycl yl group sel ected from znorpholi no

“and nit

and a 4, 5 or 15 6-nenbered rnonocyclic hel erocyclyl group;gné@mg I
d ul fur

nd wherein @ optionally bears | or 2 subSTIGHEHIZS which

may be the sanme or different, selected from bal ogeno. hydnxy, (14C) al kyl,

(2-C al kanoyl and (111C al cylsulfényl”, 20 and wherein any (1-6C)al kyl, .-
( 2- 8Cpmividizd\the ri2ise10) Hickapyryuattmisqd) sdSted Tamdy14Galiyl -4 dkatioghasbt i onal |y
bears Pﬂﬁf“%b' {ﬁg lsubstituents (for exanple 1.2 or 3) which may be the T
sane & SHEsel ect ed from hal ogeno. hydroxy and (1 6C) al kyl and/ or

t | whRHeS iRy
(()FZ) ;38;]; kznel (1- tgh(ggﬁﬁ)xﬁlgﬁ%ﬁxy(l g%ﬁ tk%%é]ﬁ% 4C) gﬁ(:%y(mC) al koxy.

( 2- 6Gjreg formen/by RE ZrdK) @lgkraewitbﬂmnmm ApiRiso whirkrlbeyarRattachely dr ogen or

(1 4(3 el ké| and q?bﬁaqlr?:gp en or(g:grjéﬁg‘géfé é&'ﬁ?d‘&ﬁ%@erm n anﬁ (Ué 411C) gl (I%/I

3) VT éa n® bncihdiBk g,z'rmml (QQR0A By dr OXY

andl| or opt a ona substi t uent sel ect ed ano. nitro, (2-4C)alkenyl,

(2- 4@d®ﬂkyland((14mﬂkokmxy, -hydr oxy(1-C) aI koxy and (1

2C)a|koxy(| al_kox 36 or r and t r wth t I.trogen.,atomto

whi ch t heyPiddieIqiR w@'ﬂ"g‘gﬁe%eg@apﬁ? ﬁ“ﬂlﬁﬁh&&ﬁ%ﬁf onal ly

bear xh &) &M jlgﬁusﬁmﬁ@ch may be the sane Or different, on an

avail abl'e Ting carbon atpm sel ected from hal ogen, hydro%?/ (1- 4C) al kyl and -
&

(1MBC) al kyrevider diatwhemd 1sd{Hh, it ifsinl iptegerdiom d taﬁy&miﬁal aperoiidmyl ni t r ogen

bstit t 2 2 SEP .2 3/032331 6. -1 ded
o PO B a8 1 0B35S s MBI S By
(2-1 Ghal HRiC-harRy br zeéjfﬁ&@ykg&lna bf @B YLposRA neh&tmﬁu&lﬂafb@)aal kyl or
(2-4C) al kanoyl "group preSent as a substltut nt on the ring forméd by R and

Rb t dyexdrmorstioline gheipni t rogen atomto which they are attached 5 optionally

bears _one or nore. suhst exanple 1; 2 or 3), which may be W
sane G P WP%?HWWEB&}’F i@%ﬁ’%al ogeno and hydroxy and/ or optionally a

supst i t uenth usekseiRdrba P gehdidiehnl i1 anclufdthth aliSht\ehainaind Wner ein any

het ccocycl yl group within The Q- X2- group optionall y bears 1 2 0Xo0

(=0 twanchid-ghain alkg) gronpsuch @ém@ﬁ 1pmney bttt gyl -’r&@cycdwgl@m] m mis
an inte ersughrrarg c}rcfupmpyl cyigln%tﬂ yﬁnﬁéﬁrt;] O-'Lylrefi %X;!ﬂ end cycloheptyl. - However
references to individnal alky] groups such es “propyl” are specific for the strajght-chain

: nitroge%@ﬂe atom and optionally 1 or 2 betenatons sele

version only, references to individual branched-chain alkyl proups such as “isopropyl” ame
20 specific for the branched chain version only and references to individuzal cycloelkyl proups
such as “cyclopentyl” are specific for that 5-membered fng only. An analogous convention
" applies (o other generic terms, for example (1-6C)alkoxy includes meathoxy, ethoxy, - ~ ° -
cyclopropyloxy and cyclopeniyloxy, {(1-6C)alkylamino includes methylamino, ethylamino, _:
cyclobutylamino and eyeiohexylamino, and di-[(1-6Calkyljamine inclades dimethylamine, ' j
25 diethylamino, N-cyclobuiyl-N-methylamino and N-cyclohexyl-N-ethylamino. :'
It is to be understood that, insofar as certain of the compounds of Fornula I defined :
ebove may exist in optically active or racemic forms by virlue of one or more asymméuica!]}r
substituled cathon andfor sulfur aloims, amd accordingly may existin, and be isolated as
enanticmerically pure, a mixture of diastereoisomers or as a rReemate. The present invention
30 includes in its definition any racernic, oplically-active, enanttomerically pure, mixture of
diastereoisomers, stereoisomeric form of the compound of Formula (1), or mixmres thereof, . !
which possesses the above-mentioned activity. The s:,mﬁlcsis of optically active forms may be -
camied oul by stamdard techniques of orgame chemistry well known in the art, for example by

5
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or piperidinyl group substituted at the 1- position by n (2-4C)alkyl or (2.
5C) al kanoyl group,, then the (2-4C)al.yl or (2-5C)al kanoy@ brSF@ 7808 t he

1- posi ti OWOOWAGE3L s not substituted by a 2-oxo-norphol i nopgr@uiioieé a
pharmaceutically acceptable salt thereof. 15 In this specification the. -
generic term"al kyl" includes both sttii ght-chain and branched-chain al kyl

group ) | n@% - Ik g‘E-%I ] oal kyl
groupi@ﬁ%ﬁsas c@'@l o;t)l?'opyi. cyc#o ut yaltlﬁllbc o‘%et}ﬁy : rc‘?yc gﬁ%l and

cycl ohgiptilarly, the wbwes-menibdned activity may ba dialndedlising the|stqgiarddsbamely as -
propyl" are specific for the stxaigbt-chain version only, references to

i ndi viteehmayss sfered lbessinallerny | . groups such as isopropyl" are 20 specific

for the bra - i IS . ld] il d | oal kyl
aroups. . suctPem iR SIatRieLR huihic SRE O HeURRRudy ol Kl U 1T
AN af ghcRenRs antmol Rt vencidpR| i es to other generic terms, hie extuiple

(1-6C) al koxy includes nethoxy, eihoxy. . cyclopropyl OX}/ and
cycl open[ yl bigasq o eamsieridod thatserinin cogasun fﬂgfiﬁ'?ﬂlmbﬂ Ty prighinno.

| obut yI ani d cyel i d di-1(1-6 | 3ai no . ncl ud
G 1 ner Rl deorei Sl it e B, B Erle R g R
N- cy cl rdereydodhat thyy irdientiéh encbmpsskd ald eudbbratddfosing Waich joasaé ar as certain

of the conpounds of Fornula | defined above may exist in'optically active
or r acemitpraldemgvgcliMifyne of one or nore asymmetrically substituted carbon

and/ or sulfyr_ato o I ngl.. exh St i and be isol.ated as
ena 'goneri cizgﬁ @S(b@rshé" 'ﬁ%rm[r???ﬁ% %&é%ﬂ%ﬁ 30 o ggmg te. The
pr e_sen,;lsaw;ﬁm_mngmnawtmd i detioh RnbdBpaledd dll duch foRRYwiisle PBdsess

optical |l y-active, enantionerically pure, mxture of diastereoisaners,

st et r cindigrifemtiFeaeiwe. t he conmpound of Fornula (1), or nixtures 'thereof,

whi ch p -ssgs oye-neniiog activity. The thesi s of tically
Rt ve f or e ylies TR0 sE g st b ot e TR nGR S8 GlpBY

chem stry vaglshititile wiluk forttlewBdit it i GF7ERAEIPARYIY, for edatnple, 2ysibog@06 VO.
03/082831 PCT/ GB03/01396 -12 synthesis fromoptically active starting
mat &F i bbby cyelopentyl cyrlohnryh crdebentyl arbipyclo[S2 Hheabily . t he

Fechni ques NAFOS &1 ¢ Bt 1 W3 B0miBh RS £ JPRELE et oY
t aut ongipred dfQaAKalRN) bP partaNPAuRESd ¢ e e Sraeml baaihinghane, Buties G Isl,

antiproliferative activity It is also robe understood that certain
conpoudriEeeott unpduationid ko 10 membered grorjog yelie ring with up to five heteroatoms

selectaed from oxygen, nittogen and soffur (bul not containing any -0, O-5 or 5-5 bonds),
20 and linked via a ring carbon atom, or e dng nitrogen atom {provided the ing is not thereby

quaternised}. Svitable values for Q' or Q° include for example, oxfranyl, oxetanyl, ezetidinyl,
tetmhydrofuranyl, tetrahydropyranyl, oxepanyl, oxazepanyl, pymrolinyl, pyrrolidinyl,
morpholinyl, tetrahydro-1 4-thiazinyl, 1,1-dioxoteirahydro-1,4-thiaziny!, piperidinyl,
homopipendinyl, piperazinyl, homopiperazinyl, dihydropyndinyl, tetrahydropyridinyl,

25 dihydropyrimidinyl, tetrahydropyrimidinyl, tetrahydrothienyl, tetrahydomthiopyranyl,
tl'Lin::-mmphﬁIinyl, more specifically including for example, tetrehydrofiran-3-yl,
tetrahydrofinap-2-yl-, letrahydropyran-4-y], tetrahydrothien-3-yl, tetrahydrothiopyran-4-yl,
pysrolidin-3-yI, pymolidin-2-yl, 3-pyrolin-3yl-, morpholino,
1,1-dioxotatahydro4H-1,.4-thiazin-4-yl, pipetidino, pipertdin-4-yl, piperidin-3-yl,

30 piperidin-2-yl, homopiperidin-3-yl, homopiperidin4-yl, piperazin-I1-yl, 1,4-oxazepenyl, or
1,2,3,6-tetrahydropyridin-4-yl. A mitrogen or sulfuor atom within a heterocyclyl group may be
oxidized to give the comesponding N or 8§ oxide(s), for example l.ljdiﬂxﬂtﬂtfﬂh}rdrﬁthiﬂﬂ}’l,-
1-oxotetrahydrothienyl, 1,1-dioxotetrahydrothiopyranyl or I-oxotetrahydrothiopyranyl. A
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.sol vated as well .as unsolvated fornms such as, for exanple, h¥@rgEpdzipr ns.
Iris to be wunderstood that the invention enconpasses all such sol vated

forms %ﬁgﬁ@?‘fess antiproliferative activity. to It is also to_be
~under st ? Lertain conpounds of the Formuia | may edfiFmnine
pol ynmor phi sm and that the inventio nconpasses all such forns which

possess antipniferative activity.”Suitable values for the generic -
r adi calimbleafabuerfodsuch asgrovewhivh|tgas It dr@sexosetthiono stfestivwents is, fouexample val ue

f when it i 3 7C l.oal kyl. i far. | yel . 15°
cy ol RPN O g DYy B AT P! o . 2. 17 hept i . -
- Whed s Qo Apyfrdlidy RS E6 Qkehiflerilifnyl. S @ non-aromatic saturated (i.e- wth

t he maxi num " degree.of "saturation) "or partially saturated (Le. ring systems
retai ni ng Bartreylabtrerlugsdior Y end QF includeefpr enaopleimentwmatic saymatgl a0 10

menber ed nocycli.c rin ith up to..five heteroatons, .sel ected from oxygen

R et B e a0 TN SReb hemeeis ensomt 1 S atner OO L g

i nke ' ' j i ' the rin i
f'ﬂ%ere y%ﬁé@hﬁ%?%z%ﬁbﬁﬂﬂ&ﬁﬂ%&ﬁ&ﬂg% Bk R¢h &8 g i

IS no Suitable values for Q Q@ 1 nclude for
exarrptlﬂgu.oEkmp}y‘.f of nuchtrapy :in-::lmheiza' ik imyt :.oxaszmml rmthul Gifiyly pp;nil li(;iin}r].]

t etrahydropyrany], oxepanyl, oxazapanyl.pyrrolinyl. pyrtnlijdiny],

nor phBIeTRRe .Fli@{"ﬁla!fyﬁr "-’ﬂ%,(‘%@"ﬂﬂi HETT"E@T},&- Eﬂ?@@?}?@}%ﬁﬂt F‘&’ﬁmi-'l, 4-t iazinyl,
oi per i di ] . o ; . e . anyl

di hyo|'r“§]>’l|cl>‘§’)§ﬂJ %ﬂnle?’,nﬂ@gtr yg@?ﬁiﬂ?‘ﬁ&?ﬁ%%?’ﬁ%?@p’yﬁrﬁi ‘ﬁ}ﬁc’}? nyl, -

t etip eteyelypslyopyimidiny, tetrabtydouthicmyls thirahygrothivpymaniplattbickicoplyaliapl | |

t hi omor pholLi nyl , nore specifical.ly in¢luding, for exanple..:

ot nhycr of P aientar SRR F gesiidenter Sdie, Bop REH SoPmeder )
tctrap*g GG : Bavd | & h 4B rrolidin-2
yl. 3 pyéllg’lti n 3§Ia?,>ibr3lorrﬁ%%ol i ng?hmiﬁllg?gi 0X0 gﬂg%%‘?ioﬂ-lgll- 1, 4-%szi_n-4-yl ,

Ei peshﬂmm,donpﬂqurp:ﬁdhf]iml i hpieg:@mrnﬁ smllgta;zll frnrsmitpchgﬂarahflisuif@. which rings _
; iy | ) Cdin- Aoyl i I L |
Y e B R e e e e S

het,gr iyl AL RAHYIPRY Rehi Lyl R it HorSopiReidhyt / ipReAading Nor S

oxi de(s), for exanple 1 j-dioxatetrahydrothienyl,” 7-oxotetrahydrothienyl,
1, 1- dhamopipemnzinyld didiyHicppidiagl ketghydroppidieyl, dibydopytimégigylany] . A 2 2 SEP
2905 WD 031082831, PCr | n,.1306 13- .suitabl.e value far ch.i@a_ group

whi o SRR SRRty i3 b L gbrgng; ME redlenBriE 8

2- Oxowﬂﬁadb@mm&&ﬁ%@?sﬁﬁﬁﬂﬂm%%@ﬁw%@ﬁc@m heterO4RB PRgI di nyl |

2, 5-di oxopyrrolid'nyl or 2 di oxopi peri di nyl . 2
with I or 2 ring nitrogen heleroatom(s), which ring is linked to the grouvp X0~ by ating

LUl

E

20 carbon alom, more particularfy pyrrolidin-3-yl, pymolidin-2-vl, 3-pyrrolin-3yi-, pipeidin-4-yl,
piperidin-3-yl, piperidin-2-yl, homopiperidin-3-yl, homopiperidin-4-yl, piperazin-2-y1,
piperazin-3-yl, or 1,2,3,6-tetrahydropyridin-<4-yl. A nirogen atom within 2 heterocyclyl ~ =~ = -
group may be cxidized to give Lhe corresponding M oxide.

Particular values fuer include, for example, moxpholine, or 4, 5 or 6 membered

25 heterocyclyl rings containing 1 nitrogen atom end optionally 1 or 2 heteroatoms _salt'.ctl::iﬁﬂm
nitrogen and sulfur such as piperazinyl, pyrrolidinyl, piperidinyl, particularly pyrolidin-1-yl,
pyrrolidin-2-yl, piperazin-1-yl or piperidine.

‘When R® and R® together wilh lhe nittogen atom to which they are attached form a 4, 5
or 6§ membered ring, the ring is a saturated or partially sahmated non-aromatic heterocyelyl

30 dng contairing 1 nitrogen and optionally i or 2 heteroatoms selected from oxygen, sulfor and
nitrogen (but not conlaining any O-0, O-S or S-5 bonds), and wherein the ring so formed is
linked via a ing nitrogen atom lo the group to which the nng 15 adached The ring may
optionally bmar 1 or 2 substituents on an évailablf: ring carbon atom as hereinbefore defined
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“Particular values for @ and Qa include, for exanple, non- ??TSEPC -
Saturated or 5 artlally saturated 3 to 7 menbered nmonocycl egﬂgﬁyclyl

rings wi tWOPMBERII nitrogen or sul fur heteroatom and opti opeticBoiones 2

het er oat ons sel ected fromnitrogen, oxygen and sulfur- Exanples of such -
rings include azetidinyl, oxazepanyl ~Y8yrolinyl, pyrmidinyl, rmrphol inyl,
tei ruhﬁdrexﬂnﬁlehﬁaﬂﬂwtn (IWWMmaE@ﬁﬁﬁm?%ﬁ'dWén y alSZ Ry !

honopi per azi nyl , I:W’F@i/dropyndl nyl. ietra ydropyr| di nyl, “di hydr opyh- o di nyl ,

iot ebanFBWF ﬂgrpwdt: thezedis mohtherpby quatemisety e harbinbeforeatafined

non- ar Sy B e BB G CAM 15l Rac, (ol binitoib SOk oy 1 | ¢

het eaaaﬂuﬁffmm"mgaR\Mﬁg&ﬂﬂarﬁmmmhiﬁdggﬁﬁmﬂmiﬁmeﬁmg%r@&%ﬂm b eaa|4>sa} or 2

het er oat ons sel ected fromnitrogen and sul fur h rings I'nked to

X2- O5b§ reerbore dag ehida: Swexaupl. %rpynﬁhm ledﬁmﬁmhmtqd,lmum;ppyr rolinyl,

15 pynol | di n%l . tett ai;gf%{% 1.4 t Il azi nyl, piperidinyl, honopiperidinyl,
IHQWP‘I

N

pi pera "'hydropyrl dinyl, tet rahydropyri di nyl, <
?LPX%?SKL: S Yilues o O e B0V RS, RO A 800 B NG Ml |
parti aMiinsg m@mﬂhemmlmfnrsnnhmmmmmrﬂmﬂnmﬁkmdﬂsycl yl ring wth I

g; grlr{r-]%quw t roggg gte'érenr o?r':)(r)g( ;;rt Q‘F]Fll ng, i s Iqu&Ked to t he group X2-0-
B?lgg?: g?tlrgnﬂzﬁz:;?]kﬂhgngglr E)Ce)lr: SI ﬁyl?, yl, hor’ nop| m,mn %F% #ﬂff)g_w

pi perazin-3-yl, or 1236tetrahg@rdiprytwld|n4--yl Anltrogen atomw thin a -
het er o roup may be oxi di zed t correspond| ng N oxi de. -
Partic&?f; WS forQ@ incl ude, u’é’ﬁfﬂﬂx‘ PPy gnd fgrt-batyl, o 6 -
menber g (2BChakenecycl yl rings co %ﬁ‘q}“ aI ly 1

( X nﬁ]eﬂﬁk %ulmé&lsﬁllrnﬁurs Su asif'lg'm(i)%"J

-or 2 heteroatons selected from nltrogen pIrperaz nyI ,
pyrrol ffm(%'ﬁﬂ}ﬂlbqﬂp'é-rl di nyl, parti cuviayl, jsopsapenylj allybahd W -2-epgdy rol i din 2-yl,

pip plperldlne When er W|ththe ni trogen i
at O%ﬁf}f}o‘r&%ﬁﬁ% are attached fo‘?[ﬁ?‘lﬁyp@wﬂggﬂa ring, the ring !
is a SMMIM};Q@[@@F'[ ially sat ura,},ﬁgljoﬁjy .C heterocycl yl 30 ring,.

cont ai ni .9 nitrogen and optionall or 2 et éroat ons sel ected from

oxygenfor &bk myPEYni t r ogen (but wmmﬂmpmﬂﬁr-o 0-Sor SS
bonds) the ring so for ke |aar|ng ni trogen atom
to the %ﬁ%@l\%‘?ch the ring is @F%%‘@d“d’-"f‘ﬂ% DOpt ionally bear |

o Z‘“"S SEp 265‘2‘%&83%3%22' P *ﬁ?’%%?}%%%%ﬁ@f”ﬁ? nerelmbetox -detined
20 for (2-6C)alkynylthio: ethynlythio and 2Z-propynylthic
for (1-6C)alkylsulfinyl: mehﬁsu]ﬁn}.rl and ettrylsulfinyl;
. for (2-6C)alkenylsulfinyl: _vinylsulfinyl and allylsulfinyl;
for (2-6ChallomylsuHfinyl: ethynylsuifiny] and 2-propynylsulfinyl
for (1-6C)allkylsulfonyl: methylsulfonyl and ethylsulfonyi;
25 for (2-6C)alkenylsulfonyl: '-.rin}rl_su]fmy] and allylsulfonyl;
for (2-6C)alkynylsulfonyl; ethynylsulfonyl and 2-propynylsutfonyl:
for (1-6C)alkylamino: * methylamino, ethylemino, propylamino,
isopropylamino and butylamine;
for di-f(1-6C)alkyllamino: dimathylaraino, diethylamine, N-ethyl-
30 ﬂ~méthy]amiun and diisopropylaming;
for (1-6C)alkoxycarbonyl: - methoxycarbonyt, ethoxycarbonyl, propoxycarbonyl
) and tert-butoxycarbonyl;

for N-{1-6C)alkylcarbamoyl: N-methylcarb MI. N-ethylcarbamoyl,
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-(for exanple selected from (1-4C) al kyl), and may optionall y 2bga§E|1)rmmpy
available ring nitrogen a substituent (provided the ring is not thereby
guat er ni_sed) as_herei nbefore defined (for exanple selected from-
1(14C) al BYP MAER) al kanoyl and (1-C)al kyl sul fonyl ). SuitaBCd/CRAHNYES for Ra
and R together with the nitrogen atomto whi ch they are attached forma 4,
5 or 5 6 nenbered ri-ng include, for §xarrple 2-pyrrolin-1-yl, 3-pyrrolin- I
yl, pyrrnlidin-1-yl, piperidi noﬂpﬂopﬁt&)hhﬁaﬂaﬂdwpmylﬂaﬂiamw]; Sui t abl e
val ues for any of the , R2, R3,_ R4, R4. R, Rb CO (1Z crfor various
groué@f_aﬂ-ﬂh[(ﬁ‘@ﬂ]%ﬂ%ﬁéﬁlﬁ'éﬂ her&ﬂﬁk@é@@@ﬁ@"é’bﬂﬂhﬂ n this specification

I ncl udc: for bal ogeno fluoro, ch F_r‘]ﬂ QE{J@ ?9 C) al kyl :
nmet hyl , ethyl, propyl. isopropyl; ﬁo en?fcbu y fa %ﬁk njg exy ﬁ. for
(1 4%@42k&¢)a1maﬁyl ethyl, propytatyl] propionyyndsiscbutenyt;- but yl ; f or

al kox nethoxy, ethoxy propoxy, | sopr.opoxy and butoxy, for (2,
8C)5a% gﬁﬂﬁﬁh‘}.‘i lox¥-sopr openyl , mﬁmﬂﬂﬁﬁy] 15 for (2-8C) al kyny]:

et hy nd but-2 ynx%aﬁm 4‘% %ISRI Jeenyl oxy: vinyloxy and
al | y%&?"’?‘?ﬁp&%"q%‘b‘)ﬂgr kynyl oxy_ ethyny oxy gr ‘opynyl oxy; for

(1-6G Bl%y]- (2R i ahb @amizioh W3- laeedmidogd Mihahylpicplonamido;

26C ke@ylthlo vinylthio anda thio; 20 for (2-6C) alka:nylthlo:

ethyrﬂllgbiﬂil Cialyulfaregiiny| t hi o Powe rlsattysapréyﬂsﬂwlﬁw famoyyardyi sul finyl and

ethylsul finyl; for (2-(YC) al keny Hl éq wl ] summy) and al | y]sul finyl; -
- for (2-60) aI kynyl sul fnyl : etftyh'fl ““’F““ﬁ% 2- propynyl sn]ftnyl for

( Lrob EHetNy-kss [l feaTyylicy T s famydyirul fomﬂ.mﬂm tshythraolifmdy| ;25 for
(2-6C) al kenyl sul fonyl : vinyl sul fanyl apd e 1.yl sul fonyl - for

'( 2 GC) al kyny] sul fonyl : et hynyl suﬁf‘%‘ﬁw Erﬂhﬂs'ﬂmﬁbﬂyl sul fonyl; for

bntyl %ifﬁ m&%fgﬁﬁ%‘l%g?ky am ZI 0: &aﬁj}ejﬁ%no dﬁgﬁ?ﬁ?%%anmono_ and

N- et liyg NQ!S—GCI}al&FI-ﬁyﬁ@hih:mmﬂfdnﬂamﬁmp ro pﬁﬂmmyimﬂﬂmneﬂﬂfﬁnﬂ}miﬂmm ar bonyl :
met hoxycar bonyl , et hoxycal bonyl , E xycarbonyl and tert- butoxycarbonyl

for N(I-6C)al kyI car banoyl : N-net lamn®ar hanoy! |
15 for amino-{1-0C)alkyl: aminomethyl, E—Hmmnem}'l, 1-aminoelhy] and
3-aminopropyl;
for (1-6C)atkylamino-(1-6C)alkyl: melhylaminomethyl, ethylaminomethyl,

1-methylamincethyl, 2-methylaminocthyi,
2-ethylaminoethyl and 3-methylaminopropyl;

20 for di-[[1-6C)alkyl]amrino{1-6Chalkyl: dimethylaminomethyl, diethylaminomethyl,
1-dimethylaminoethyl, 2—d|meﬂ1)rlmmueth}r] and

3-dimethylaminopropyl;
for halogeno{1-6C)alloyl: chlommethyl, 2-chloroethyl, 1-chloroelhyl and
3-chloropropyl;
25 for hydroxy-(1-6C)alicyl: hydrmoxymethyl, 2-hydroxyethyl, 1-hydroxy=thyl and
3-hydroxypropyl;
Tor hydroxy-(1-6Chalkoxy: hydroxymethoxy, 2-hydroxyethoxy,
I-hydroxyethoxy and 3-hydroxypropoxy;
far (1-6C)alkoxy-(1-6C)alkyl: methoxymethyl, ethoxymethyl, 1-methoxyethyl,
30 2-methoxyethyl, 2-ethoxyethy] and
3-methoxypropyl;
for cyano-(1-6C)allcyT: cyanomethyl, 2-cyanoethyl, 1-cyanoethyl and

3-cyanopropyl;
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~ ~ 2 2 SEP 2006 WD 413AL82R71 PCT/ CB*3101306 -15- f-propy]carbanoyl
and N |soprapépcar bamoyl ; forty N-di-[(1-6C)al kyl | carbanoy?:? SEP 2806
N, N- di metWI03#F¥dkoyl , | V-el hy]- N nethyl carhanoyl and N PCTAHZBO3/01306

_N-di f-thyl caeuanoyl; for (2-6C)al kanoyL acetyl, propionyl and isobutyryl;*
5 for (2-6C)al kanoyl oxy. acetoxy and -3%pi onyl oxy, for (2-6C)al canoyl am no:

acel ammIﬁSnd(zaﬁ@}aumﬁapmi do; for Lhmidoadéiyl @ldkmf igh anoyl ani no:

N- net hyl acet ani do and N net hyI prop| onam do; forkN C aI yl sul fanoyl : -

- ot hyPEGr SR CrpoukATTD PR B s o\

N et héﬁfﬁﬁ*?ﬁwsw&ﬁﬁﬁ%%@fe‘ﬁ%@f‘aﬁéﬁ Vian@Rprend

mel hanesul f onyl ani no and et hancsul o ttiyeai Ilﬂjlﬁépmﬂ 1;
N-(1-6C) al kyl - (1- 6C) al kanesul fony] am no- . N- net hyi mel hanesul f onyl am no and
N nethyp Mgl realiml foﬁcmmhmwmymmmmyl

2-am noet hyl , 1-am noet hy] and 3-am nopro for (1-6Q all
yl am i ho- (1-6C)al ky]: nel hyl am nong‘t'ar'ﬁ%m"g lam nonet hyl ,

3 et LT ORI AR S ©! S i

di-- et hyi am nonet hyl , dhet hyl am zt Mﬂylpmpmhmmhmﬂﬂm noet hyl ,

2-di met hyl am noet hyl and 3-dinelh haI ogeno{l al kyl :
chl oromet hyl, 2-chionethyl, 1-chl ok@ﬂﬁgﬁﬁ“%ﬁ)ﬁlﬁlﬂg 25 for

hydr axy- ( 1- 6C) ailryl: hydroxyrret hyb, ojatﬁp]droxyet hyl and

3- hydroxypropyl; for hydroxy- C a oxy droxyrret hoxy, 2-hydroxyet hoxy.
1 hydré%&tﬁf%@-ﬂ é)ﬁi'@ for m Gqﬂa-tﬁmxkﬂnﬁllmﬁﬂ):m,kyl

met hoxynmexhyl , et hoxymet hyI 1- nmet hgxyet t et hoxyet hyl ,
2- et koxyet hyl and %&Wﬂg&'ﬂ? Dﬂlﬁ‘% F

test-butoxycarbonylaminomethyl and
2-methox ycarbonylaminoethyl;
15 for carbamoyl({1-6C)alkyl: carbamoylmethyl, I-carbamoylethyl,
2-carbamoylethyl and 3-carbemoylpropyl;
for N-{1-6C)alkylcarbamoyl(1-6C)alkyl: N-meihylcarbamoylmethyl,
N-ethylcarbamoylmelhyl, N-propylcatbamoyimethyl,
‘ 1-(N-methylcarbamoylethyl,
20 2-(l-methylcarbamoyDethyl and
3—@-ﬂmthylcarbarﬁnyl}prdpjrl;
for NN di-(1-6C)alkylcarbamoyl(1-6C)alkyl: N.N-dimethylcarbamoylmethyi,
N N-diethylcarbamoylmethyl, N
methyl N-ethylcarbamoylmethyl, I-{_
25 N N-dimethylcarbamoyl)ethyi,
1-(N. N-diethylcarbamoyljethyl,
2-(4N-dimethylcarbamoyTeshyl,
2N M-diethylcatbamoyl}ethyl and
3-(N N-dimethylcarbamoyl)propyl;
30 for sulfamoyl(1-6C)alkyl: sulfamoylmethyl, I-sulfamoylethyl, 2-salfameylethyl
and 3-sulfamoylpropyl; )
for N-(1-6Calkylsulfamoyl(1-6C)alkyl: H—mﬁylsﬂfmuyhe&ﬁ, N-cthylsulfamoylmethyl,
N-propylsulfamoylmethyl,
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3- et hoxypropyl; for cyano-(1-6C| a&yl: cyananethyl, 2-cyanoei hyl . 1-
yanoet hyl and  3-cyanopropyl. 2 2 SEP 2606 WD 031082f31 PCH @8EPoib6
16. for ) ~6C) al knnoyl : am noacetyl and 2-am nopr opi X
- (1-60 a?@%ﬁ?ﬁ%- (2-6C) al kanoyl : net hy] am noacel yl and M‘}em'ﬂ'?{"ﬁ
3- (e[ hyl am no) propi onyl; forNN di_i (1-6Q) al kyl ] am no- (2- 6C) al kanoyl :
di - mret hy] am noacetyl and 3-(di-nethyl am n _o)propionyl; 5 for
(2- 6C) al kanoy] ani no4l - 6C) al kyl : tdtaetupewERgethlni onani domet byl and
2-acetam doethyl; for N(1-6C)al - |,am.pno( I -6C) al kyl :
N- ne[ hyl acel am donet hyl, Nmet hyl %T%Eﬁ%ﬁ\g%@%&fﬁ%&]
2-LN- et hyl acet anudo) et hy] and  AQNZnethyBBIFA b woat ni do) et by]; for
(1-6Q) ai koxycar bony] am no- ( 1- 6C) al kyl : et hoxycar bonyl am nonel hyi, e+hox
ycar Mﬂﬁ-ﬂn@ﬁ@ﬂﬂlﬂﬂ,fﬂmﬂﬂ Gindlgik: oagthslfsraimethyhnd  2- net | t oxycar bo
nylam noet hyl ; 15 for carbanoyl (ﬁ;ﬁ_@%lﬁ%ﬁﬁﬁ%ﬁ y}qmat hy],

o and 3. car anoy

1- car banoyl et hy], 2-car banoyl et propy]; for

N-(1-6C) al kyl car banmoyl (1- 6C) al | cyikthyliN-aiRyIEOIFeadyasmy), Tet tt yl
N- et hyl car banoyl net hyl , N-propyl car ggrm hnet byl , :
1- (N- net hyl car banoyl ) et byl , 20 Mﬂﬂﬁ@%ﬂyﬂéﬁﬁwr) et hyl and

3- L- net hyl car banoyl ) propyl; for AN i (1-6C) alkyl car banmoyl (I --6C) al kyl :
N N-di met hyl car banoyl net by] . - hﬁwﬁ% a"rlgagln%é)lz%gﬁhyl , N
mel hy], N- et hyl car banoyl net hyl . 1243 i ey Rananoy!l ) et hyl,

1-L, N-di el hyl carbanoyl )et hyyl, - 2-~N N-di m' +yl car banoyi ) eshyl ,
10 2-(N, N-diethylsulfamoyl)athyl and :
3-(N,N-dimerhylsulfamoytpropyl;
for (2-6C)alkanoyl(1-6Caliyl: acetyimethyl, propionylmethyl, 2-acetylethyl and
3 . 2-propionylethyl; .
for 2-6C)alkanoyloxy(1-6C)alkyl: acetoxymethyl, propicnyloxymethyl, 2-acatoxyethyl .
15 and 3-aceloxypropyl;
for (1-6C)alkoxy{1-6C)alkylS(0), : 2-methoxyethylsulfonyl, 2-methoxyethylsulpiny] and
2-methoxyethylthio;
for amino(1-6C)alkylS{0), 2-aminoethylsulfonyl, 2-aminoethylsulfinyl and
2-aminocihylthio; !

. 20 for NH{I-6C)alkylamimo{ I-6C)alkylS(0)y: 2-(methylamino)ethylsulionyl,
2-{cthylamino)ethyisulfiny] and

T 7T 24{methylamiro)ethylthio; and :
for N N-di[(1-6C)alkylJamine{1-6C)alkylS(0)y 2-(dimethylaminc)ethylsulfonyl,
3~(dimethlyamino)propylsnlfonyl,
25, 2-{di-ethylaminc)ethylsnlfioyl and -

2{N-methyl-N-ethylamino)ethylthio.

A suilable value for a (L-3C)alkylenedioxy group which may be present as 5
aubstituent on the ring formed by R* and R” together with the nitrogen atom 1o which they are
‘attached is, for example, methylenedioxy, ethylidenadioxy, isopropylidenedioxy ar

30 ethylenedioxy and the oxygen atoms thereof occupy adjacent ring positicns. For exarnple

when R* and R® together with the nitrogen atom to which they are artached form a
pymolidin-1-y] ring the ring may substituted with a methylenedioxy group to give a
3.4-mathylenedioxypyrrolidin-1-yl group.
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2- -di etbyl carbarryoyl)ethyl and 3-1L+l N-dinmetbylcar barmy%bpsgﬁyi{w 30 for.
Sml fanmoy] (1-6C)al | cyi: sul fanoyl met hyl . 1--sul f anoyl et hyl @I et hy]

and 3- sulwamopkysopyl ;  forN-(1-6C) a] kyl sut farnoyl (1-6C) al k¢ticebhorave
met byl snl f amoyhnet hyl , N-ct hyl sul f anoyl net hyl , N prnpyl sulfanmoyl methy]. 2 2
SEP 2006 WD 031082831 - PCT/ GB03n113448-17. 1- -nethylsulfanoyl)ethy],

i - (1.6 ai Ky) SN Pa RS PHoR A G0, PR, SRS IBIR 1 s

NN- di et{PCSalkirmybyionp wHghin Q\lmmbshmea by, ferik ulerr%bhy !suchlushyﬂmﬁéy,
N-di rnet hyl sul f moyl ) et hyl 1A|-I|erhyls ul f ano i/‘l
2-Q _-d b|($£é9w (%%mlwdi%tﬂqyw enetreﬁomcm ag ks and

ie(eijlllrr%%,%%r opt ony] malﬂ')%ﬁ]géi vglcgég{ %ﬁ%ﬁﬁnoxl %ﬁ%@h@#ﬁwl ETOHB

( 2- 6@) ahdganelibexytistinge) ety di-[ em:ecmwmﬂu OF ERV R ¥ ARpID Y

2- aaetoxyet hyl 15 and 3-acet ox (1 6C) al koxy(I - C) a] kylS(Oq :
2- et hwmﬁmnwmlmﬂ“zmﬁw bﬁg@rﬁwmwqu et kestylgardnyd mihy o;
for a gg%&% @@wﬁﬁﬁ%@hn 1am noet hyl suli o%fglnupaf[nr noetptiéll sul f | and

2-amn

. forty- godpGubbtiteabiyaa @iy ﬁﬁﬁygl%mm@n@res & hyﬁ-}e]ﬁ HfEQﬂyfs

2- (ct.hyl am no ethylsulflny and ~2- (et hylam no
f or k! Nspbgtityted bpa{ bH(Jalkd whlferyl sowpaocly pegropylsulfonyl, the (1- ﬁC)a]kyl group may

2_( dfnn% gﬂl&s@imtaf) %n% f‘%l a}.ﬂmﬁg,yel ﬂ.'lme%u;lanungegtmhd l%rgnrr]ao Mylgmfnu(?%a]kﬂ

sulfonyl group such as 3-(dimethylamine)propylsulfonyl. By way of a further example, when

Q' is substituted by a N-methylcarbamoyl group, the methyl group may, for example be
substituted by a (2-6C)alkenyl or (2-6C)alkynyl group to give, for example a N-allylcarbamoy?
or N-(2-propynyl)carbamoyl group.

15 ILis to be understood that when, R' is a group (1-6C)alkyl substituted by, for example
amino 0 give for exarnple a 2-aminoethyl group, it is the (1-6Calkyl group that is attached-to
the proup X' (or Lhe quinazoline ring when X is a direct bond). An analegous convention
applies 1o the other groups defined herein. For example, when Q' is carries a {1-6C)alkyl
group substituted by (1-6C)alkexy to give a (1-6C)alkoxy(1-6C)alkyl substitwent, it is the

20 (1-6C)alky] that is linked to Q. _

R is to be undersicod that when % is CO, it is a carbonyl group.

. When it is stated herein that “mny heterocyclyl group within the Q'-X2 group
optionzally bears ] or 2 ox0 =0) or thioxo (=S5) suhsﬁhmms';. the oxo and/or thinxo groups
may be present on any heterocyelyl roup witlin Q' fncluding heterocyclyl groups reprasenied

25 by Q' itself, by Q” and when R* and R® together with the nitrogen atom to which they are
attached form a 4, 5 or 6 memebered heterocyciyl ring.

" When in this specification reference is made o a (1-4C)alky] group it is to be
understood that such groups refer to zlkyl proups containing up to 4 carbon atoms. A skilled
person will realise that representative examples of such groups 21 those lisied above ander

30 (1-6C)alkyl that contain up to 4 carbon atorns, such as methyl, ethyl, propyl, isopropyl, butyl
and tert-butyl. Similarly, reference to a (1-3C)aikyl group refers to alkyl eroups eontaining up
to 3 carbon atoms such as methyl, ethyl, propyl and isnp;opyl. A similar convention is



.25. 2-(di-ethylam no)ethylsulfinyl and 2- N nethyl- N-ethylgg‘ino ethﬁlthlo

A suitable value fora (I 3Qall:ylenedi oxy group which may as a
aubsti t t“__@p%“hge ring formed by R and Bb together with the nit cogen
atomto y are attached is, for exanple, neihyl eHedzBpijo1306

et hyl i denedi oxy, isopropylidenedioxy or 30 ethyl enedi oxy and the oxygen
atons thereof occupy adjacent ring sitions. For exanple when R and Rb
t oget ﬁmrptadlfbhmblmdm igtoups Bsled abowe suchvhs (R4 Chiisoxy) B-4TaBehdd (F-6C ) ulieynyl
pyrrol i di_n-1 ring the ring may substituted with a nel hyl enedi oxy group

| ‘4(3‘3%}1%% hyl enedi oxypyrtofidin-1 yI group. -s - 2 2 SEP 2006 W

; ?glgg)zgﬁﬁeﬁﬁé%ﬁé%aﬁ%ynyiﬁ d%%%%?ﬁ Kanoy g%@%iaséﬁ i;%]\J"qhmay be

subst i e @didayelifeaingexanpl e, a group such as hydr oxy, (2-8C)al kenyl,

(2-60) al kanoyl (2- 6C) al kanoyl oxy Rae, wherein R and Rh are_as
her2i nbef ofsudNe phamaesgticalky E‘a&?éﬁltétai”%mﬁﬁ it ol the Homgula Risa fat v | gr oup,

th
the agehtle, 4h QR gl <o 3L EoliBoBiid Hhatay (i Bl bl sPhalisgh am no
or N- neatshith & ivohganaroroogamécedoyd sng:hcus}hydm.::ﬂﬂmc dfydﬂihu-mﬁt, ylhl[],ﬂ'lnoupm may be

substituted with a (2r8C) al kenyl group_.to give an al keno roup, _for

gx?nn})tF@uaWaﬁ%l@t 9!'1'1'3 @‘?’B@ﬁlﬂsﬁt&‘%ﬂ-t At FHRmERe, MMJPWFO’@PBW@%%E Q?I 3I fe(r;(r)]y:_
i su
gr oupﬁéfucﬁﬂa}';ﬁ%rﬂ%%{ﬁcgﬁ?f on&fa,g’[flﬁﬁn E‘%““wﬁ‘w gr o%ﬁtﬁla%ﬁfg%%l %ﬁbst I tut e)d/

W 1, calchamess amgpnesiura solt,roFtah whananiom sgieaita skid withvi drganic base such as
di met hyl am no (I GLg) al, kyI sulfo% group such _as

3- (di  PRFOdinemephphes obxanpl e, when Q s
subst E y)m gyl cat banoy] group, the nethyl group may, for exanple
sti ute 6C) al keuyl or (2-6C)al kynyl group to give. For

exarrpl e aNPatitylkomrvbbhromygounds ni\ﬁle.m\pnmqllymr;zlmdcaﬁubamyplc,g]mqmllﬂfs It is to be

under st ood t hat a gro 1-6C) a] kyl, subst it uted or exanpl e

am nE %%@#ﬁ-erahamgﬁ"%@iw ocabi el oregt. ey %’éﬁ‘“ﬁl Kyl gr oup
eR YREUR3 Prxt ke qu s a

d| rect g; An “ana fE)Irg%'ougI'El{(?onvenf| or';K a plﬁl tesg‘ﬁ%&gti?ﬁgs tyhkg groups defi ned

her e|dbﬁnEd)hemmaﬁimgrwpamgﬁphsia)da(qqﬁﬂhmr(aﬁeﬁq al kyl group substituted by

Ul e G S Bl e
CO. i Hetdriicydiyi FBIRM 1,2 Y heteroatoms selected from oxygen, nitrogen and sulfur, linked
to the group X%-O by a ring carbon or a fing nitrogen (provided that the ring is not thereby

20 quatcmnized), and wherein any available nilrogen in Q' optionally bears a substituent (where
such substitation does not result in quatemization) selected from trifluoromethyl, cyano,
carbamoyl, bifluoromethyl, (1-6C)alkyl, (2-3C)alkenyl; (2-8C)alkynyl, {1-6C)alkylthio,
(1-6C)alkyisulfinyl, (1-6CYalkylsulfonyl, (1-6C)alkaxycarbonyl, N-{1-6C)alkyleasbamayl,

N N-di-[(1-6C)aliyllcarbamoyl, {2-6C)alkanoyl, sulfameyl, N-(L-6C)alkylsul Fzroyl,

25 NN-di-f(1-6C)alkyl}sulfamoyl, carbamoyl{1-6C)alkyl, N-(1-6C)alkylcarbamoy{1-6CJalkyl,
N.N-di-f(1-6ChalkylJcarbamoyl(1-6Chalkyl, (2-6C)atkanoyl(1-6C)alkyl,
(2-6C)alkanoyloxy(1-6C)alkyl, (2-6C)alkanoylamino(1-6C)alkyl,
N-(1-6C)alkyi-{2-6Calkanoylamino(1-6C)alkyl and (1-6C)alkoxycarbonyl(1-6C)alkyl,

wherein any (1-6C)alkyl, (2-8C)alkenyl, (2-8C)alkynyl and (2-6C}alkanoyl group

30 within an Dl-ltiunal substituent on an available nilrogen is oplicnally subslituted by one or more
substituents, which maybe the same or different, salected from fluor, chlore, hydroxy and
{1-4C)alkyl, and/or optionally B substiment salecta:l from cyano, nitro, carboxy, (1-4C)alkoxy,
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VWhen it .is stated herei n that any- het erocyclyl group within the Q X 2-

group opfy gsrbears | or 2 oxo (=0 or thioxo (=5) subs&?&%&[gﬁ t he
oxo and/or t oxo groups may be present on any hetcrocyel § thin
Q@ including hererocyvlyl groups repreggented 25 by Q itself, and
when Ra and Re_d{(té) ether w th, the nrtr?éen atomto which they are attached
f or m a hydrox F’Nﬂhé{‘mdﬁ li§/hydrogas. or- (1 vieBalkyhartd B s kipdropdi cat i on
refere e to a (140 alkyl group it is to be understood that such
groups r al kyl groups containing up to 4 carbon atons: A skilled

person wrll mm}’ 0pHohdl ba@mﬁeﬁ@rﬁvaﬁaﬁrecﬁmmb&%n%aﬂggcargg P@'r those

l'isled above under 30 (1-6Q) al kyl that contain up to such

asf met ﬁ?'?ﬂmwﬂlﬁﬂfﬁd(fpw halogeny, opfiqroimerhyl, cyamd niten hydroky, amif, rmi'lﬁﬁcy.y
2° carnaioatt LR, (loclienf, [EhCnag, f1-aombeopbschiidomiog: | ar

- 306 adopt ed
?SPV?R§W?Eﬁ%%ﬁI ﬁ%&ve sucﬁyagﬂ?mﬁkgﬂ%1 kensl ope
2- 4C) &F (Qaticyl, 2yan KRallyly hrnine(1-6€ )adkyIp{l w6 ChaldyldroinetlLeCalkyy, d

fatoms) rf P h at f i@éﬁ 8_3 | gjrit@the qui 2lalzol [ neyrrr(rjtgeg A
sui tab%e' GF@H@Y ?“Pﬂ’a’k ”3‘3 ﬁ'fla } cﬁ&ﬁ? ?6f‘%§)@$}'1‘pound of the Fornula | is,
for _exampl gnd el 4 Spatbralgbedd ilordoxd SORRAUhRIfle Formula |, for

exanpl e an aci d- addi t’i tb an 1 norganic or organic acid such as
hydrl@cﬁr)orr & lhgrdum-mmm: saBwdted of phrtislly faturaled 3a6 Firtembérkd irencdycligl ei C

aci d; Xa t of a conpou of the Formula | which is

Ut 11 c PRRTIePE R B of 3 bysonsSine SRCEH K o, oz sadsuliecinbil
such ato e Wﬁng@ﬁﬂﬁl t with
an organic a]g:?{such as ~ nmet hyl am ne, dm%t hyi am ne, élé%prr giegﬁnwbéﬁjs

pi per i arsnlashtumr Priine mhmﬂbenmhﬁwdtﬁﬂmyxhsdxmqmm selectefPdiiotr cul ar novel
of T o Bty femity, bo Al (2 S Skeni, G Dsbonel cor de&»'né?tel n, -
;EI Q%Z(IHEE%IE}QM%{? Q%ﬁ?ﬂnggﬁ?]ﬁggh (P@kﬁ %erﬁil' hgg%r e %ﬁrbﬁn ar agr aphs - (Ga)
to ( qqhb-(lhﬁﬁbﬂ@hﬂtm@h)ﬂﬂﬁﬁlmm Saakuesil oulfaanil, al |y ;
hot or oM e afiobulfager. Bl &ét%@ratﬁrtsw%gaoﬁ%mhh” g -

N-{1-6C)alkylcarbamoyl(1-6C)alkyl, N.N-di-[(1-6C)alkyllcarbamoyl(1-6Chalkyl,

(2-6C)alkanoyl(1-6C)alkyl, (2-6C)alkanoyloxy({ [-6C}alkyl, (2-6C)alkenoylamino{1-6C)alkyl,

20 N-(1-6Cjallcyl-(2-6C)alkanoylaming(1-6C)alkyl and (1-6C)alkoxycarbonyl{I-6C)alkyl,
' wherein any (1-6Calkyl, (2-8C)alkenyl, (2-8Chalkynyl and (2-6C)alkanoy] group

within an optionzal substituent on an avaflable nitrogen is optionally substituted by one or more

substitnents, which maybe the same ar difliz:ént, selected from flvoro, chlom, hydroxy and

(1-4C)alkyl, and/or oplionally a subslituent selecled From cyano, nitro, carboxy, (1-4C)alkoxy,

25 -hydroxy(1-4Calkoxy and NR"R®, wherein R* is hydrogen or (1-4C)allcyl and R® is hydrogen

or (1-4C)alkyl, ,

end Q' aptionally bears on any available carbon atom in the ring 1 or 2 (suitably 1)
substituents selected from halogeno, triflucromethyl, cyano, nitro, hydroxy, amino, carhoxy,
carbamoyl, (1-4C)alkyl, (2-6C)alkenyl, (2-6C)alkynyl, (1-4C)alkoxy, (1-6C)alkylaming,

30 di-[(1-6C)alkyl]amino, {2-6C)alkanoylamino, Ij-(l-ﬁﬂ}a]krl{i-ﬁclalkﬂnﬂylﬂmﬁlu.
hydroxy(1-6C)alkyl, eyano(1-6C)alkyl, amino(l-6C)alkyl, (1-6C)alkylamino(1-6C)alkyl,
di-[(1-6C)alkylamino(1-6C)alkyl and (1-6C)alkoxy{1-6CYalkyl, '
and wherein Q' optionally bears 1 or 2 oxo or thioxo substituents;



— — e e - Sl el it S B S SR rul® W uni i Tl sl

.to the group X2-D by a ring carbon or-a ring nitrogen (prov??$Eﬁ?h the
ring i s nor thereby 20 quatem zed), and wherein any avail ab nin
Q optionally bears a substituent (where such substitution:does not result

-in quat W?%(gq?ﬁﬁ) selected fromtrifluoromethyl, cyan, &&IHaBR3 P06
trifluoronmethyl, (1-6C)al kyl, (24C)al kenyl; (2- SC) al kynyl, (1-6C)al kyl thi o;
(1%$Cai kyl sul f| nyl, (1.6C) aI Kyt snI?(IO'nyI (1-6C) al | coxycar bonyl ,

Al - (1¢H0) apkig h(iﬁhhajmﬂn sabivhed of Hdrti@By 3ﬂiuh§aﬂ}l’mﬁbam§vbrﬁd(uﬂnﬁ@tﬂﬂckanoy |,
sul fanmoyl . N-(1-6C)alk sulfar noyl , 25 N\/—d| {él Q;M
car bah@&#ﬁ'{)@h@@)lam |1 nifypaeTssiepopiomandantey iy selec

(5. ooy A SRR iR o@@mmwﬁgiﬁw |

N- ( 1-fifg) al kyl - (2- 6C) al kanoyl am no( 1-6C) al kyl and
(1- 6C) al koxycar bonyl (1 6C) al kyl, wherein any (1-6C) al kyl, (2-8C)al kenyl,
(2-5C) al kyandiwhzengin {he-réiysemiesermyet 2ay Bibeoop i PB“WIEMH&FWM%M an

CUnet PR B Ry %ﬁﬁlﬁéﬁaﬁtﬁmﬁﬁ?’ QR PERE o o,

chl or@ Ak, @oeh)alidisEmney,| (1-6malkekuldgiv, (sl kex soakismylyent  sel ect ed
from cyﬁzgif?ig@ nltfrio )gg(?boxyd?y((l 4C) al koxy}ﬂ'?:t - - ----- ----- WD 03/082831

- pOrNEHeClbylsabemoyl ON.N-dI-[ {4 glkyllearhamayly GgCatanprpt. Alfan@¥hr ein R i s

2%?[%3?@%‘&#@%@@@@@2 {F{%bq)ﬁk@i%%%%g]fh }qlhe rljr?g I gpdzq(sw tably

1) 10 StvRBa(1LESERS], BeiREL-6d)dke n{lheﬂ:)agaﬂnnnmummgmmt hyl,. cyno, " nitro,
bydr oxy. am no, car ho—aﬁh@kyl carbamoyl, (1-4C) al kyl, (2- 6(a1| cenyi,

(2- G@dIHﬁiﬂlkYiIﬂPM@ ~60) al kyl ami no, di-[(1-6C) al kyl]ani no,
(2-6QC) a m.n fl kanoyl am no,
hydr o35 T@@f i 1) r?%? Iﬁ%’sf"%%%%d( 1-6C) al kyl .
E % gc Tk 1- 60 1ﬂlﬁwimd mﬂ’]ﬁm (l%ﬂﬁ)fifkflleC) y :(yl agd
al kox a an erejin tionally bears | or 0X0 or
t hi OXWfW %@j n@% Ematc saturated or -partially
sat ur %&lﬂr )a“EIIh 1, 2 or-3
heggrflgt_(g%gﬁ e%‘t‘%@l gx&g’ fﬂlfgﬁ?ﬁlﬁ%ﬂ su JT”l'J -@? ed to the group
3e- 0 @ys@alkiangylgagbianyl, @Mcwkmﬁnwemkylﬁ(m@:mm@gmmm GC)abind. onal | y
bears a substituent (where, suc‘E subst | %Dl on does n tl—és;ﬁ |t 1n
quat b Ciahy - Cakomipiai Skl koI Ak hoy!
(%%hf G?I:%ﬁsr (ﬁ:{,.? Y, .?gﬁls)
(14C) Qi #’ﬁny m&(\ﬁhky sg %kl'%}ﬂ)'(af]léga 0X C%(rﬁg%gﬂ?%mnqls
0, 1 or 2), N<{1-6C)alkylamino{1-6C)alkylS(0), (wherein q is 0, 1 or 2) and )
20 N N-di[(1-6C)alkylJamino(1-6C)alkylS(0), (wherein q is 0, 1 or 2),
and Q' oplionally bears on any availshle carbon atom in the ring 1 or 2 substituents
selected from cyario, nitio, hydroXy, amiro, catboxy, carbamoyl; (I-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)alkylsulfenyl, (1-6C)alkylamino, di-{(1-6C)alkyl]amino,
a5 hydmxy(l-ﬁC}aJkyl,cyano[l-ﬁC)ﬂllkyl. amino{1-6C)alkyl, (1-6C)alkylamino(1-6C)alkyl,
di-[(1-6C)allyl]emino{l-6C)alkyl and (1-6C)atkoxy(1-6C)aliy,
and wherein any (1-6C)alkyl, (2-8C)alkenyl, (2-8C)alkynyl or (2-6C)alkancyl group in Q!
aptionally bears 1 or 2 substiluents which may be the same or different selecied from fluoro

and chloro,
30 and wherein Q' optiopally bears 1 or 2 oxo subslituents;
(@  Q'is anen-aromatic saturated 3 to 7 membered manocyclic heterocyclyl ring with 1
- nitrogen heteroatom and optionally 1 or 2 heteroaioms selected from oxyges, nitrogen and
sul fur, which ring is linked to the group X2-0- by 2 carbon atom in the ring,



e e = e e o o ol by Sl PN Oy s s m — = ] Sl "

- N(1-60) al kyI carbamoyl, N, 1-di-[(1-6C)al kyl]carbamoyl, (2- 6C

sul f anoyl C) al kyI sul fanmoyl, N N-di-[(1-6C) a] ky] ] sul f @?ﬁ%
car banoyl ?Vl GC) Ky N-(1- 6C) al kyl ear harmoyi (1- 6C) al kyl . PEHGEPI/01306

C) al kyl ] car banoyl (1 6C) al kyl,  (2_ GClﬁéganoyl (1-6C:)al kyl, i
(2-60) a] kanoyl oxy(i-6CQallyl,  (2- 6C) al'Kanoyl am no( 1- 6C) alkyl 20
N (1- 6@&pGMbgTE Eﬂ:@et}wmc'ﬁ fé tignally bears a substituent as

(> 50 SIS RERAh G &ﬂﬂﬁgrouﬁlﬁﬁ"eﬁﬁiﬂ%ﬁu iRyl slutreding "o

an avaidkikdEn t rogen is optlonal | y substitutedby one or nore
substituents, V\/m ch maybe the sanme or different, selected fromfhvoro,
chl oroﬁn%y-leMQanEﬂﬂI(ﬂ y beyrs| Lar|2 oxarsubsiitueris;i onal |y a substituent selected

from £ erel(*gl tro car bckb‘:yg%aﬁ's?]ﬂ 45(“%‘5@?‘%?%?/?'25 é}ouﬁ l‘ééé al ko>i%/ and

C)alk I ntherlng
,9al ﬁ'g'ﬂ‘. :egg%]ggc%ﬁamcmh dbubR Mofid Wi dYerPiiciéroad &2

substituents sel ect ed from hal oge tr| uoronet hyl ,
cyan, Wheterasio mlwﬂmmgﬂcmwndmdﬁnawhwmgis@muymegmup

i - (L ofmﬁ%%%é E e ioiE SRy PR chuton-aboh depble bead (or exampls
(2 GC) GL%%;‘BEM ?l‘ (I E)’lﬁ',ﬁﬂﬁﬂﬂpyﬁ@lﬂ-:? @ﬁﬁ&@ﬁ%ﬁ@%%&i’hﬂ:ﬂ of any NH

am no( 1- 60) al kyl am no( I f1¢) aIk I

Q - [ 11 g680@pdh @Lqpanmlbd(emﬂgz %kmmmgﬁe(eﬁnlﬁmraﬁkbmm{%zngyggggwﬁbmmzo% V\E) ein
opt i-gna a oxQq or. t 05U tituents

03/ 0825@1 %“@&%ﬁg’g@i %h’ﬁdﬂ% @ aromatic saturated or :

parti albhy whafei! 8! Bftichall9 béadBReIAY (IBAfEMEs1 C heterocyclyl ring with |

nitrogen heteroatom and optionally 1 or 2 heteroatons selected from '

oxygenffni t Q)g%iiﬁlm Boaorayelobuiyl, ehclopamgylisnd iciyelibekyd optidmelly subsptedhyd by a

" on 8bt BTy Rieier e R, & dahilendl, b BC G U e, '

trit |
1 e il Gt 5 i

(1- 60 h#m»cy@lamngmth 11 krogedd)esdrbatomant aplioydlly 1 or 2 (suitably 1) heteroatoms

B AT AN T

hydt oxwf defakal kyl , 1o eyano(L 6C) al kyl, am no(l-6C)al kyl,
(1-6C) al kyl am no(1- GC) ai kyl , (1- GC) al kyf]am no(1-60C) al kyl ,
am no( 2- 6C) mmeqainmexummmp By RSE(2oGORC kaptinphlly bears a substituent

20 selecled from cyano, carbamoyi, (1-4Calkyl, (2-6C)alkenyl, (2-6C)alkynyl, -
(1-4C)alicylsulfonyl, N-(1-4C)alkylcarbamoyl, N.N-di-[(1-4C)alkyljcarbamoyd,
(2-4C)alkanoyl, sulfamoyl, N-{14C)alkylsulfamoyl, N.N-d-[{1-4C)alkyl}sulfamoyl,
cyano{1-4Clkyl, (1-4C)alkoxy(1-4C)alky], eminc{2-4C)alkanoyl,
(1-4C)alkylamino-(2-4C)alkenoyl, N N-di-[(1-4C)alkyTamino-(2-4C)alkanogl,

25 carhamoyl(1-3C)alkyl, N-(1-4C)alkylcarbamoyl(L-3C)alkyl, . .

 NN-3i-[(1-4C)alkyl}carbamoyl(1-3C)alkyl, (1-4C)alkoxy(1-3C)alkylS(O), (wherein q is 0, 1
or particnlarly 2), amino{1-3C)alkylS{0), (wherzin g is 0, 1 or particularly 2),
N-(1-4C)alkylamino(1-3C)alkylS(C), (wherein q is 0, 1 or particularly 2) and
N.N-dif(1-4)alkyl]amino(1-3C)alkylS(0), (wherein q is 0, 1 or particalarly 2),

30 and Q' optionally bears on any aveilsble carbon atom in the ring 1 or 2 substituents -
selected from cyano, oxo, amino, carboxy, carbamoyl, {l-d-C_)ﬂIkyI. {2-6C)alkenyl and
(2-6C)alkyny], '
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.« KiN-di-1(1-6C)al kyl]em no-(2-6C)al anoyl, (I-6C)alkoxy(1- 662‘)?%%/‘;
hydrdxy(l 6C) al koxy(1-6C)al kyl . cat bam)yl (1-6Qal kyl, is EUHE

N-(1- barmllGCaIkI

" Ni gi )‘ﬁ‘l{ %‘%Qm kyl ]yrgr barrz)yl ({ 6C el kyl, (2-6C) al kanoy({eBYE APy |
(16C) aI kanoyl oxy(1-6C)al kyl, (2- 6C) anoyl am no( 1- 6C] al kyl ,

N-(1-6C) al kyl -( 2- 6C)a|kano|amno O al kyl , )

(1- GC) aI km;io'dxcrmyq:xﬂl-é‘@ 14<(Qr6 akkgnﬂ ei-tg@—ém%sw}ameﬂm”an q

B e e e

Ne|[( Mddsam no(1- 6C) al kyl S(O) q (Wnereln q |s 0, 1 or 2), and QL
optlonally bears on any avail able carbon atomin the ring 1 or 2

subst(h) uer@Sis seletted ﬁedl ¢yctopreprdrryclopintylo cydlghexiyl, prelanddmgd,

s T
1- 6 C
3(/I ] am no mﬁr%‘{r}gxail&GC) a kyI cyauo GC aI k m:ﬁ%ﬂ 1%'‘CF)’}a‘@ilm'h@].jIrKS el

- 60 pyainabrivh aiarpibling) kppholin:2-F, anﬂ)o@nk%fyl} &mmg(phda@.m kyl and
AN A A
ki AU A TN s T R
Y)“xige%'M%P@%@?PPQﬁhf%ﬁﬁ‘P%W Bt o R 0 0 oy 2

car boy); i BethfdiSthidnt e yl, 4 -k oReRng ﬁuaﬁ@yp A8 ThoReEi 8803/ 01306 - 22
and V\/nerel n the nitrogen atom of any N11 %;oup in Q optionally bears a

substletratydtottigpyherieiinberoegaleiothiopying-3-1) 1 rfhwm:lwﬂgwﬂ@apm i¥h Q is
optional | I.tuted .a in (c) and wherein Q
opt| ﬁ??gu%ggw?ufp%?ﬂf_ﬁ%g E‘b@t% rﬁ{’egﬁ?yﬁ 'ﬁ% is a non-aromatic
paggially aiﬂtwﬁeﬁéiﬁ%é’mtr@%& AVBHiE a6 d NFDA0GY ¢ Qé npEdRIgCxak Wsubdlingsni th a

si ngl e carbon-carbon double bond, | nitrogen heteruatom and optionally 1 or

2 heiﬂbcwdtfmﬂﬁébeﬂt‘é@ﬂﬁ%m%ﬁﬂ{é‘é@ﬂ]ﬁﬂh (loyeilkeoraUs4Cralleyl, which ring is
car bbb e e pa Aol @%Fﬂﬁ%%ﬁ”& carrying sald
1, 2, 39 8e-befr1abydcapahFhey -(2LIC)aRaEbWhafanbyl, Re(1ndCy0gaalfainem, of any NH
MN.N-di-[{ [-4C)alkyllsulfamoyl, amino{2-4C)alkanoyl, (1-4C)alkylamino-(2-4C)alkanoyl,
20 N,N-di-[{1-4dC)alkyl Jamino-(2-4C)alkanoyl, carbamoyl(1-3CYallkyl,
N-(1-4C)alkylearbamoyl{1-3C)afkyl, N,N-di- [[I%Jml]mhamuyl{l-smalkyl
" (1-4C)alkoxy(1-3C)alkylsulfonyl, amino(1-3C)alkylsuifonyl, - T Eme )
N-{1-4C)alkylamino{1-3C)alkylsulfony] and NN—d1[[1—4]a]kyi]anunﬂ(1~3C}a]k}rlsu1fﬂnﬂ.
and Q" optionally bears on any available carbon atem in the ring 1 or 2 substitzents selected
25 bom oxo and (1-4Calkyl,
end wherein any (1-4C)alkyl group in Q! optionally bears 1 or 2 fluoro substituents;
() Q! is selected from pyrrolidin-2-yl, pyrrolidin-3-yl, 2-pyrrolin-2-yl, Z-pymolin-3-y1,
3-pyolin-3-yl, morpholin-2-yl, morpholin-3-yl, thiemorpholin-2-yl, thiomorpholin-3-y,
piperidin-2-yl, pipenidin-3-yl, piperidin-4-yl, 2-, 3- or 4&-hcemopiperidinyl, piperazin-1-yl,
30 2-oXopiperazin-1-yl, 3-oxopiperazin-1-yl, piperazin-2-¥l, 1,2.3,6-tetrahydropyridin-4-yl,
1,23 6-tetrahydropyrnidin-3-yl, l,2,3,4—tecrahjn_:lrop},r1'idin-5-}'l. 1,2,3,6-tetrehydropyridin-6-y1
2 3 4,6 or 7-homopiperazinyl, azetidin-3-y1, '
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|
A0, group in Q optionally ‘bears a substituent as hereinbefore defined in -

(c) and arw rn;’glgmaar bon in Ql is optionally substituted as (k@eSEPeiBE e
defined in ‘() hd wherein opti onally bears | or 2 o®CEBGDhEiHIBMeNt S;

(f) QL is selected fromcycl obutyl , cyclopentyl and cycl ohexyl optionally
substituted by | or 2 substituents sected from (1-6C)afkyl, (2

SC) al kenyl . @ﬂ\ﬁ@)ﬁhwlmmmﬁélﬁtﬁ@h?M-DgMHp il ' oplodally 'b&ﬁ%'sﬁﬁﬁtﬁgmftrom Q
is a non- arog ic saturated 5 or 6 nenbered nonocyclic heterocyclyl ring

wtn 15 s eAGulh v ol (14@@)3@@%4%1;@ 1) “het eroat oms ?
X -0
by o g S ARBIHERE, Tﬂ@ﬂ‘?’ A Dol NI DR PERa o omof any N

g;gggngmm ﬂt (2- 6(% al Egﬁ?ﬁ (2- 6C)39ﬂ Ef Qféﬁﬂ‘?ﬁ’hg%‘gﬁyl sul fonyl
ks S e L I e LTS Xt dDalinyinino CAGEahbyInoy|

cyanol MERIIFARNRRR G A Rkened, ool ARG 2l kanoyl

(1-0 a'bK)Zi—ﬂE‘,‘iﬂ]I@yléﬁbﬁh IﬂaEG)élk},rl mmﬁ [(ﬁ@t)ﬂaﬂé#a{ﬂ@gpwuﬁl 4Q) al kanoyl

| kyl car bandy

25 car banoyl (I1-3C) al ky
di -t(1ib6ﬁ§d§&9ﬂ(é§cadmmtﬁauuwl-3@m@wxy(l 3C) alkyl 5(O)q (V\/nen n q

part1 o ST SRS calinfiondland NS ApshguingUrisSatbubaironio 1 o

t 1 !“] ﬁ ( ?! | m,.
F\?/:]e!rug:dﬁaq )bpabnﬂ}%oe?mpﬂgruﬁ gtl arly Z)ﬂa 30 alﬁ]cﬁﬂ%? %)t%rg%&%:l'lmeéears on any

avai | aﬁt@ﬂﬁ’aﬂﬁlﬂﬂiﬂlﬂuﬁrﬂm the ring 1 or 2 substituents selected from cyano.

(2250 a1 eyt W35 o80SR atop i b8 ovptety e o Sro Sssiemiene i n

any (140 a'(@%baelé&aﬁﬁhﬁdﬂ?ﬂ@ﬁbst Bl E%pe.ﬁ 4%;1) ﬁigkﬂ&‘ﬁ)d,ypﬁ[ up in

QL optionally bears 1 or nents whi ¢ ane or~“ditferent
sel ect @pendiirdt-yl.l uoro and chl oro (h) Q is selected from cycl opr opyl ,

cyclnlggegiyl §¥’§Fg%r}]ef%ﬁ“ oxet é‘ﬂf tﬂﬁé{na ydr of ;ﬁ.!g/ag tetraf\yg;of

4- oxepaﬂgbmdﬁumgyﬂn@‘rcﬁmﬂlﬂ,tﬂﬂ@yleﬂﬁmHggl | Pﬂ? S}/,]%mzpt»])q]rol in-3-yl. 3

-

pyadlln 3 norphol i no, nor phol in2-yi,, notp i onor phol i no,
2-methexyethyl, IﬂE.ﬂljFlSll]fDlljfl and ethyisulfonyl (particularly methylsalfonyl and -
corbamoeylmethyl),

and Q" optionally bears on any available carbon atom in the ring 1 or 2 substituents
20 selected from methyl, ethyl and oxo;
k)  Xisa direct bond;
()  X*is [CR’R,, whereinm is 1 or 2 aud R? and R® are hydrogen;
(m) X%isa dicect bond or CHy;
(n)  Q'-X*is selected from pyrrolidin-2-y1, pymolidin-2-ylmethyi, 2 pyrrolidin-2-ylethyl,

25 3-pymolidin-2-ylpropyl, pymolidin-3-y1, pyrrolidin-3-ylmethyi, 2-pyrrolidin-3-ylethyl,
3-pymrolidin-3-ylpropyl, 2-pyrrolin-2-yl, 2-pyoolin-2-ylmethyl, 2-pyrrolin-3-yl,
pyrrolin-3-ylmethyl, 3-pyrrolin-3-y1, 3-pymolin-3-y1, morphelia-2-11, morpholin-2-ylinethyl,
2-morpholin-2-ylethyl, merpholin-3-y1, morpholin-3-ylmethyl, 2-morpholin-3-yletivyl,
lhinmorphnlim-:imeth]rl, thiomorpholin-2-yl, thiomorpholin-2-ylmethyl,

30 2-thiomorpholin-2-ylethyl, thiomorpholin-3-yl thiomorpholin-3-yhmethyl,
2-thiomorpholin-3-ylethyl, piperidinongethyl, 2-piperidincethyl, piperidin-2-yl,
pipertdin-2-ylmetiyl, 2-pipezidin-2-Ylethyl, 3-piperidin-2-yipropyl, pipeddin-3-yl,
piperidin-3-ylmethyl, 2-piperidin-3-ylethyl, 3-piperidin-3-ylprapyl, piperidin-4-yl,
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L e L Y S CEE R UL P AL A S el o iy it~ sl il LS BN 3 el PR e ST e e

t hi omor phol i n-2-yl, thionmorphofin 3-yl, pipendino, piperidin ?E%# 006
piperidin 3-yl, piperidin-4-yl. 1-, 2- 3- or 4-honopi pendi ny

pi per az pi perazin 2 yl, 10 1,2.3.6rteirrhydropyr

1, 2,3, 6hﬁégt%%34ropyrldln 5vy1,1, 2,3, 4- telrahydropyrldlnig&gﬂma%lmm
1,2, 3,6-tetrehydropyridin-&yi, honDﬂgEeraZ|nyl azetidin-3-yl,

tetrahydrothlen 3 yl. 1,1-diox"tetrahydrothien-3-yl
| - ox giusrrEH-ykmsthil e2rpipeurin-4yiethyh Apigefidinghylprrpyl.y pipecazin-1-ylmeihyl,

o A b R SRR R 00 01 an

1. 1- difgxsxbopip &ﬁhmdrgl}ﬁm psr(amxépmbmﬁl Fi)grotE Baixepipeeazin-15Gaedylat om of any

NH group in optiona ﬁ bears a substltuent sel ected from cyano.

( 140%%39@1 -Il)aliyla @oxompﬂm@)nal wBrsapyL. popsEzin -yl

§\|_1 |4%i al kﬁ ?ﬂ’:&%ﬁ%ﬁc tri fI ug_n?%ﬁ SPrPlr bam)y,‘_] j.rlprupg’i; 4C) al kyl rar banmoyl, - N
sul f an@ywhedin(the Akl Ylost/bf ath D bbb kAR ted
am no( 2- 4C) al kanoyl (1-4Qal Iam no (2 4 adanoyl, 20 N.N-dh-[(1-4

C) al lopmi q@mmmﬂm@m Rﬂmmybmhﬂne,thﬂﬂs@tmwmyl 2-ethoxyethyl,

N— 1- |
( Ff%’!"{"@r %ca?ng ?C kﬁmzth?lcijm}ang% ‘E‘ﬂ“%'éfﬂw‘w sul fonyl ,
am n =B Dy drBathd A N -m&&ghﬂ@m k!il:ﬁﬂ' hﬁ@inlwﬁ&ﬁamﬂw]fony] and
N, N-diT(1-4)al kyl]am no(1-3C)al k sulfon Qtlisdlptlonally bears on any
v &medwh&alfm!aﬂcﬂmlﬁﬂﬁwﬂmé! ssiazioyl afNsdisathyleareamorls from oxo

and ¢1-4C aII el I optionally bears 1
on Sty 4 ‘“F’\'Hié]’%‘m '5513?%!“’%} 34@‘ %@P‘%d’%?é)%#ﬂ%r ol dirt 2yl

pyrr uiuhﬂmaylﬁm}ﬂyl ﬁc@u&m@mmﬁz y@wﬁdw Hiwednl! .  3-pyrrolin-3 yl.

nor phol-i n hol i n-3 , thlonDrpholln 2- yI t hi onor phol i n-3-y],

pi pe?rﬁﬁ%éﬁfbaﬁpﬁgﬁmﬁﬂ -Togaearpamevimehyl.o. 3. or 4- honopi peri di nyl ,

P B o B RSB bR Bty 7122 7 231

1332%ﬁjﬁmlimdﬂfmyr,lzi(m-:ﬁah{jrlamim&tﬂylﬁﬂfma}.ﬁd/drrpyr| din-6-yl. 2,3,4.6 or
7- honopi eraX| n)i azetldl n-3-yl, K WD 03108283i 2 2 SEP 2005

PCT/ o isienEin t he nitrogen atomof any NH group in Q

Cyanfi- 4 3&?‘?@@%@@%‘%‘3&&?@ ppieRY AR, phORif Bmeen

t r| t ko DIk piperidia gl denspHonally &Mﬂﬂsﬁh&arﬁ&eﬂmﬂﬁnﬂ@mﬂ cyanomethyl,
-[(1- 4Qa| k){lJcar banoyl , (24C) al kanoyl, sul farrotl)‘/ N (1-40) al kyl sul fanoyl ,
methyl, eihyl, carbamoyl, carbamoylmethyl, 2-méthoxyethyl, methylsulfonyi and

20 cthylsulfonyl;

P QL-3*is selected from I{ﬂrbﬂmoylmﬂhylp:pm&n#yl and
l-methylsulfonylpiperidin-4-y]; " - ST

{q) R-X! is selected from hydoopen, {(1-4C)alkoxy and (1-4Clalkoxy(1-4Calkoxy;
@  RMX'is selected from hydrogen, methoxy, ethoxy and 2-methoxyethoxy;

25 (5) R-X'is methoxy;

(0 G and G each independently is selected from fluoro and chloros

(W ' is fluor and G? is chloro;
(v  Qisanon-arometic sainrated 5 or 6 membered monocyclic heterocychyl ring with 1
nitrogen heteroatom and optionally 1 or 2 additional heteroaloms selected from oxygen, |

30 pitrogen and sulfur, which ring is linked to the group X>-O- by a carben atom in the ring,
and wherein Q' bears 1 or 2 substitzents, which may be the same or different, selecled from
halogeno, trifluoromethyl, rifluoromethoxy, cyano, nitro, hydroxy, amine, carboxy,
carbamoyl, (1-6C)alkyl, (2-8C)alkenyl, (2-8C)alkynyl, (L-6Calkoxy, (2-6C)alkenyloxy,



- substneént sel ected

- g = —— I - ——— - — el L T e e s T A R R T e e e e g m——me T T T, O T "o

S NN di-[(1-Cal kyl ] sul famoyl, arnino(2-4C)al kanoyl, —— -
T1t 40) al kyl ani no- ( 240) al kanoyl N, 1i-di-[(1-4C al kyl]am no- (2-4&FR Roy! |

car banoy| W¥P-3@58ky| | (1AC) al | cyl car banoyl (13C) al kyi , PCT/GB03/01306

"N, N-di-[(1-Cal kyll car barmyl (1 3Qalkyl, (1-4c)al koxy(l-3C)alkylsulfonyl, -
am no(1-3C) al kyl sul fonyl, NV (I-4C) aI‘l@ﬁI am no( 1- 3C) a&yl sul fony] and N. N

di [ ( LAp6RYAIk priyil day, [}-@ﬂﬁw@wliﬁtﬂ)ﬂkﬂsulﬁ@ynnﬂﬁcjamgm ?t |y bears on any

avai l abl e carbon atomin _the ring substituents selected. from

(1- 40 é?—ﬁ@ﬂhﬁ‘fmﬂ%&fénﬂaﬂdﬁmé#wn&n@ Kl—ﬁmlkylﬂwngrﬂdé-ﬁ@a@h@ﬁmmwm ly

oy 1 of P BCTRBARRRNE O B BB R T LT agte. " s Y |

wher ei Byt NEC TN AT T)ﬂkﬁiﬁylﬁmﬁﬁ}’dﬂ’lﬂmﬂﬁ@%@{!—ﬂcﬁlk}@ﬂﬂi iy bears a

rom cyan, cyanorreth_yl nmet hyl , et yI car banoy],

car bar Mﬂhﬁﬂ]@}%@%&@ﬁmﬁﬂﬁdmﬁﬂmyl and et hyI sul fonyl
(parti t fon ad - caz and Q optionally
bear s gﬁﬁ ﬁ’ﬁ';%ggﬁ %@%L‘E“ﬁ Wrﬁ“ Wé‘:' ]quéﬂ‘ﬁﬂ'aﬂ substituents 20

| ect 1) . X2 i
e R S A CA R N AN AT RGN

di r ect (B6R0AImMoGNIHONEIRY], @%@Mﬂt—&ﬁ)ﬂﬂm&ﬁﬁﬁ)ﬂm&lmnﬂ-ﬁ@amﬂ

B;::g:ldlﬁéWﬁgﬁaﬁ%‘Aqldm %#Fe byl , 25 3- @ll&ln ]2 yl propyl,

3- pyjgr ol i di n-3-yl propy], 2-pyrrolin- EF% 2 pyr oI Iin- 2y] met hy4

2-pyrrolin-3-yl, pyrrolin 3 ylnethyi, 3 pyrxolin 3-yl, 3- pyzrolln-3 yl,
mor phoMiixexedn § is Mmazﬁwm hyt 6 m@bm:bhohmnycﬂa ;(d*.tetdayltlyl ting with 1

T O er SR b e R g o
2-1hi Omfd%ﬂhhﬂs@m&l ﬁhﬁnlmglbhﬁmwmé uﬁ}f"b}l m&teiﬂﬁu?eﬂﬁ@%ﬁ!yl

2-t hi onmor pbol i,a- 3 yl et hyl, “pi peri di none- 2- pl péridi ncet byl
pi pei i auhezein QFF Dpllpllqﬂefrhﬂéﬂsrl@‘ obsihrghls, @%tqdefmmlﬂnd-@}%lkﬂ; M}aﬂcano}rl and .

51 ol (AR 5P\ P S%S'y? o peri Gihayl | 2 3 SEP 2006 WO
g%?gié?ﬁ ?ﬁg%@%er azi n 17yl n'e%]’e&mmaﬁggggz | nﬂ%c??]gﬁhﬁli Qﬁdﬂp
3- pi peratimQ optipiafiyyears En@ﬂoplqn@smunlemsﬁmmplc 1,2 or 3) which may be the
same or different selected from halopeno and hydroxy and/or optionally a subsiituent selected
from cyane, nitro, carbexy, (2-8C)atkenyl, (2-6C)alkanoyl, (2-6C)alkanoyloxy and NR'RP, -
20 wherein R® is hydrogen or (1-4C)alkyl and R" is hydrogen or {1-4C)alkyl,
or R* and RP together with the nitrogen atom to which they are attached form a 4, 5 or

6 membered ring, which optionally bears 1 or 2 substituents, which may be the same or
different, on an a'-.railable nng carbon atom selected from (14C)atky], and may optionally he.ar
on any available ring nitrogen & sobstituent (provided the ring is not thereby quatermnised)

25 selected from (1-4C)alkyl, (2-4C)alkanoyl and (1-4C)alkylzulfonyl;
and wherein any heterocyclyl group within the Q'-X?- group optionally bears 1 or 2 oxo (=0)
or thioxo (=5) substituents;
(w)  Qis a non-aromatic saturated 5 or 6§ membered monocyelic heterocychyl ring with 1
nitrogen heleroalom and optionally 1 or 2 additional heteroatoms selected from oxygen,

3¢ nitrogen and sulfur, which ring is linked to the group X*-0- by a carbon atom in the ring,
and wherein Q' bears 1 or 2 substitzents, which may be the same or different, selected from
halogeno, trifluoromethyl, triflvoromethoxy, cyeno, nitro, hydroxy, amino, carboxy,
carbamoyl, (1-6C)afkyl, (2-8C)alkenyl, (2-8C)alkynyl, (1-6C)alkoxy, (2-6C)alkenyloxy,
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. 2-(2- oxopi perazin-1 yl)ethyl, 3-(2-oxopiperazin-1yl)propyl .
3- oxopi perazin-1-yl methyl, 2-{3-oxopiperazin-21-yl)cthyl. 2 2 SEP 200p B
3- (3- oXQp in-1-yl)propyl, piperazin-2-yl, 5 piperazin:2- t hyl , )
2- pipergg?ﬁ-@-yrethyl and 3-pi petaxin-2 ylpropyl, and mhk%@%ﬂ%Fﬁe I trogen
atomof any |IB gaup |n Q optlonaII¥ bears a subs Li luent salaamed hum

cyan, cyanonethyl, anoet hyl , E ethyl, 2- nethoxyethyl

2- et W@dmrluxm& ﬁ@] Hhmag? -ﬁcﬁﬂikﬂﬂlﬁﬁﬂwﬂtg@ﬂkmm?aﬂoyl N\

met h h I I

- i PRy aItepyC R RS g b O RS SRR B ROTh ¢ aroy)

N- et hyisail(f RO Idaﬂltth-n:ﬁ f%ﬂ}alkﬁﬁ cﬂ; -6 jabanbaamit
13 yl am no) p ro e o o

| onyJ - met hyl am no) pr opi anyl ,

3- em nopr opi ony
car bﬁrﬁ{; Ggﬂkm(z Tramine. sy ok (hyl , -

2+ N EREEiRY s Bambl g%ﬁ?m"%@u?%gi@wiﬁ”ﬁr'sﬂﬂ Q%LJ .
N ne%ﬁ%et hyl sul fon)%‘l:l’é.l and ,j -di - ﬁ?h | 'am no) et hyl sul fonyl; 2-W(0)

Q XN-{ s6€Hlgdearbarhedch-EllaBgdl M MNedivii( 1-8R0allsylirsrtiagiayld hyl, wherein the

el 3&@}@%"!@%@%%#@%& ORI R BB OB
car bagpW-(es Laitho( 1 Et)NKE ot Fofvd gl%ﬂﬁl)?ﬁ]t:%hﬁﬁlﬁ.“' fonyl; (p)

Q-X2is selectedfromloy rrerhylp@fx;ldlnA-yl and -
t -HWet hyl suffonytpiperidin yi; (q) Is selected from hydrogen,

yar SR X2 £00 i SIS i ISP ftebisfi Bipeb P BhPRLF 1 O
(1) Ghor E@Zaﬁﬁﬁhcﬁ: ctgb@ﬁmimanyum1 o£ b eelistiten O RIEMSPEBmAMdior, 0, (u)

GlL is flnoro and is chloro; (v) Q is a non-aromatic saturated 5 or 6

nenbéﬂ-é@)ﬂfbﬁwif@dﬂw&@#@nﬂl ring with 1 nltrogen het er oat om and

optionall r 2 addi.t e I en 30 ni trogen
and sul fu d(}'é@gﬁcﬁ E‘?ﬁeﬁﬁ gs%_ %ﬁ%‘f dgﬂﬁ% ngrg Bmin the
ring wmﬂmQ‘ wbaﬁﬂn lﬂmhﬁabﬁmbrﬁub&:lﬁ&hstﬂoi gRihde 14 hEHI) Whith hesyttRarsane.or .

di fferent, sel ected from hal ogens, rrifluoromnet hyI trifl uoxamet hoxy,

cyan scrpF oF differr pelssped Erpmniplogene pekhydroxy askprsptionalivyehstigent sefecied
(2 8 Hoh Hﬁﬂ yllul.l'n( GBSty Z¥E e RSN, (4-SepakRlos Ry RE Xr-RP 2 OEP.
wherein R® is hydrogen or {1-4Clalkyl and R%is hydmgen or (1-4C)alkyl,
or R? and R" together with the nitrogen atom Lo which they e attached form a4, 5 or

20 & membered ring, which optionally bears 1 or 2 substilnents, which may be the same or
different, on an available fing carbon atom selected from {1-4C)alkyl, and may opricnally bear
an amy available ring nitrozen a substiluent (provided the fing is nor thereby qualernised) -
selected fror (1-4C)alkyl, (2-4C)alkanoy] and (1-4C)alkyisulionyl;
and wherein any heterocyciyl group within the Q'-X?- group optionally bears I or 2 oxo (=0)

25 or thioxo (=5) substiments;

(x}) - Q' is anon-aromatic saturated 5 or 6 membered monocyelic heterocyclyl ring with 1
nilrogen heteroatom and cptionally 1 or 2 heteroatoms selected from oxygen, nittogen and
sulfiry, which ring is linked 1o the group X-0- by a cathon atom in the ong,
and wherein Q' bears 1 or 2 snbstituents, which may be the same or different, selected from
a0 halugcm::-; trifluoromethyl, tifluoromethoxy, ¢yano, nitro, hydroxy, amino, carboxy,
carbamn.y], (#-6C)alkyl, (2-BC)alkenyl, (2-8C)alkynyl, (1-6C)alkexy, (2-6C)alkenyloxy,
(2-6C)adkynyloxy, (1-6Chalkylthio, (1-6C)alkytsulfinyl, (1-6C)alkylsulfonyl,
(2-6C)alkenylsulfonyl, {1-6C)alkylamino, di-[(1-6C)alkylJamino, N-(1-6C)alkylcarbamoyl, |
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WD /.3/ 032331 PCT/ cBa3r 01306 -26- (2-6C)al kynyl oxy, (1-6C)al kylthio,

Cr-60Q al kyl sul finyl, (1-6C)al ky]sulfanyl, (2-6C)al keny]sul glq m
(1-6C) al k #31di - [ (1-6C) al kyl ] ani no, h[-(1-6C)al kyl car® %l
N-di-[(1-6C) al kyl ] carbamoyl, (2-6C)al kanoyl, (2-6C)alkanoyl oxy,

(2-6C) al kanoyl am no, 1N (1-6C)al ky] -'(223-'6C) ai kanoy] am no, sul f anoyl,

N- (1 - GM—ﬂwﬂ(WﬂmﬂwmﬁnﬂN@ﬁ@mﬂﬁ@ﬂ@ﬁﬂ)mﬁw (2-6C)alkanoylamino,
.(1-60) al _% fonyl amino, ‘N _ (1-80) al If (1- GCl)cal kanesul f onyl am t m

carba JAC)akianaylameing, §

- N, N-d | k I16CIkI
(2 GQAW %W@@EW rgcoietiiceny #%Hﬁﬁé?l cnoyl (100l
6C) at kN{I-ﬁCﬁﬂkﬁL(ﬁ&%}]ﬂkﬁﬁﬂsﬂﬁéﬂﬂﬁﬂr@.katham@ﬂ(]_f_ﬁg]ﬂ]@],group of the fornula: 10 -

X3 wherein A3 is s a saturated 5 or menber ed nonocyclic

Sét er%di'é]‘ﬁﬂ)#]h‘lgﬂlhﬁmwlﬂ ﬁ@%&m&a@mmﬁmﬂwmﬂw or 2 _
" addit d I

Fing | PRGBS @ﬂ%‘-’ﬁ&%@%@" St G e ARl ey i

t Qmﬁg | Gl @ orffaal Kyl

(Qg ch) AE?EZII%%‘IE an lgmel 4C) al I-§/]I sﬂs&m &gnd vmdg(r]glbﬁ any (1y6C) al kyl ,
(2-8C) al kenyl, C2-8C)al kyny] and (2- 8% kanoyl group wthin QL optlonally
b i1 t f 3 h, be th
same orviraRay dh EOLRRe, 4 e st Bﬁéﬂg’p‘éﬁd’ Bt b :on; | yea
- subsig t uent @el-.ﬂ@mﬁmj {1oAT SN q2-8TT) 1cgr.$(g)gnﬂm§]2ma@fgdggm?
(2-60C) al kano (2-6C) al knnoyi oxy and N wherein Ra is hy rogen or

(1- - 4C)vathay mﬂmﬂ:@mgﬁe O swhﬁhmamﬁa(fmamglc 1IR3 axAg whichonay bethewi t h

e A i R
differ eﬂimc?maﬂmﬁved:ha@ e2-5ChakSGH, Qommml(smakaﬁ@mﬁmﬂw ]. and

may optionally bear onany avail able ring nitrogen a substituent

(provi R’ s hygroaen i I1iEaalihang it ie bydrower) mz@@mfal ed f rom

het oFbycl yirdF ot Rgattier oy Kol R bR e e By 8 5,

or thi lﬂmembm%hﬁxgbﬁhich@ﬁaﬁau BehrsQ oﬂ?s@sﬁlﬂﬂn@rﬂﬁ@ﬁhﬁ sﬁtﬂqﬁﬁﬁﬁbﬁ or 6, m
be d renmponocyclic heterocyclyl ring with 1 ni tro%en het er oal nm and

opt i ondaliffgrent, gr ap ayalable m@pw@ﬁwdimr@&% nansbEpaeeptio@allnbear ogen
i ?Inﬁgsul f ur 3'\,%1\3/1\% ﬁ%r I Ng., 1 s I | n ﬁm‘?g‘?ﬂéﬁt@g lﬁ\ﬂ%’tclﬁ“ﬁgx/bon at Or?siapret gtra )
differ @atcmaﬁc@ﬁtaeﬂlcjmﬁ (MC)alkanﬂyI and {1-4C)alkylsulfonyl;
20 and wherein any heterocyelyl group within the Q'-X?- gronp opticnally bears 1 or 2
oxo (=0) or thioxo (=5) subsituents;
() - Q'isafully saturated 5 or 6 membered smonocyclic heteracyclyl ring with 1 nitrogen
heteroatom and optionally I or 2 beteroaloms selected from oxygen, nitrogen and sulfur,

which ring is linked to the group X>0- by a carbon atom in the ring,

25 end wherein Q! bears 1 or 2 substitzents, which ﬁay be the same or different, selected from
carbamoyl, (1-6C)alkyl, (1-6C)alkoxy, (1-6C)alkylsulfonyl, (1-6C)alkylamino,
di-[(1-6C)alkyl]amino, N-(1-6C)alkylearbarmoy], N.N-di-[(1-6C)alkyllcarbamoyl,
2-6Chalkanoyl, sulfamoyl, N-(1-6C)alkylsulfamoyl, N.N-di-[{(1-6C)alkyl}sulfamoyl,
carbamayl(1-6C)alkyl, N-(1-6C)alkylcarbamoyl(1-6C)alkyl,

30 N.N-di-[(1-6C)alkyllcarbamoyl(1-6C)alky] and (2-6C)alkanoyl(£-6C)alkyl, or s group of the
formula:

Qx>

wherein X7 is CO and Q is selected from pyrrolidin-1-yl, morpholing and piperidino,



- car bam)yl (1-60) al | ryI N (
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. hal ogeno, trifluoronel byl, trifluoronethoxy, cyan, nitro, hirdl xg m no, .
carboxy, carbanmoyl, (1-6C) alkyl, (2-SC allvenyl, (2-8C) alk E 2006 -
(1-60C) al - 6C) al kenyl oxy, 2 2 SEP 2006 WD 0 310 9 Pal c
- 303/0136“%‘9 %ﬁz 2-6C) al kynyl oxy, - (1-6C) al kyl thio, (1-6C) iﬁfi GRSy |
(1 6C) al kyl sul fonyl, (2-6C)al keny] agél fouy[, (1-6C)al kyl am no,
-[(1- 6C)a| kyl ] am no, N-(1-6C) al kyt*¢azhanoyl,

N N di - [ ( land @leksiy by 6l 6Fatigl or (E@Ia)lahhﬂrmm wilingE) apiticaallybaszs g

(2- GC@Ikangla i 1-6 P g;lﬁanollam ﬁl: %hwlr
N ( L @%ﬁ%ﬂ%ﬁz {;\i);#f {J%’T(yl (1-6C) al km esul fonyl am no,
1-6C) al ky car bamoyl (L- 6C) Wyl , | no,

-di-[(1- 6Or &g R mmw@ﬁﬁmkﬂom to(vghi ¥ areesiabijetd fogmlaky |

R et B R A R b T

f nnmz'@bsthﬁmts %&i%may}ﬁﬂeﬁﬂsamé%r'd&fé?@: Phéﬁé]ﬁfl from

pyrrolidin-1-yl, pipeddino, plpera2|n and nmor phol1no, and wherein (2

opt i onal | ;anummmhmwlgrmnhmm Q&-ﬂ@dgﬂﬂﬂpﬁpﬁdmﬂdﬂyﬁemll or2
(2-10Q al k .and (1-4C) al kyl sul fonyl, and wherein any (1-6C)alkyl,
(280)“?’1‘ I(@ﬁgﬁ}/b iteales a1dcyny|  and (2- 60) al kanoyl gmup 15 within Q

optional | ywhieaideQmalor fl,e Substituents ('for exanple 1, 2 or 3) which
maybe t he same or different selected from hal ogen and hydroxy and/ or

?gtﬁSdml Ikﬂ msdﬁ!ﬂmﬁiwﬁ?u@mwgﬂnwanremdg]ﬁmmu nitrogen s
n a a 0 an | n i's
hydr Oag?&(‘?‘dii’aﬁl ‘%‘Wlﬂg‘g’r‘%’ ﬂﬁ&?‘}%ﬂ% %&%ﬁ&"% Rﬁ?ﬁf’"‘ﬂ’yﬁ Mng R
tOgethﬁrEhﬂh ﬁﬁﬂkﬁdmﬂﬁ%&ﬁi&ﬁ@ﬂh ﬁcMoﬁ'ﬁl&nﬁ‘ﬁVméhﬁwattaChEd forma 4, 5 or
6 menbered ring, which optlonally bea{ | or 2%substi tuents, V\/m ch may

be t mdmthe niirogearatom of any WH group ina@ eeary m@%hmbmﬂhcmmect ed from

Subs CROBERY 5%—“1%%&4@%%*@&@%% é{%ﬂ&#@@aﬁﬂmﬁ’n‘ el oot od '.
fr gmpf. E-I—Q _hﬁgg;qlc}m ]&&bﬁ]ﬁ%ﬁ' ijg r}/\,herel n any

het erocycl y] “group W|t - Xa- group optlonal Iy ’beats or 2 oxo (O

25 odN-{f Ghikj(lﬂ)lfmml.ﬂuhf[(H C)Mﬂsulf@nﬂrlscabmlélrm saturated 5 or 6

oot | e A bl SORAVE A E A B rar IR an oul fur

whi ¢ liz- s by (1 B ER hidiax g2 aDabkdnd, Lyina(2CATRIEnaAOM i n the ring,
(14C)alkylamino-(2-4C)alkanoyl, N.N-di-[(1-4C)alkyllamino-{24C)alkanoyl,

20 (2-4Cjalkanoyloxy-(2-4C)alkanoyl, amino(1-3C)alkylsulfonyl,
N-(1-4C)alkylamino-(1-3C)alkylsnifonyl, N, N-di[{1-4)alkyl]amino{I1-3C)alkylsulfonyl,
pymolidin-1-yl-(Z-4C)alkanoyl, piperidine(2-4C)alkanoit, piperizin-1-yl-(Z-4C)Yalkanoyl and
morpholino-{2-4C)alkanoyl;

and-wherein any heterucyclyl group within the Q'-X?- group oplionally bears an ox0
25 (=0) substitvent; and
X2 is a direct bond or CH;
(aa) Q'is afully saturated § or 6 membered monocyclic heterocyclyl ring with 1 nitrogen
heteroatom and optionally 1 additional heletoatom selected from oxygen, Ritrogen and sulfur,
which ring is linked 10 the group X>-O- by a carbon atom in the ring,

30 - and wherein Q' bears one substituent on a ring carbon atom selecled from carbamoyl,
N-(I-4C)alkylearbamoyl, N.N-di-[{1-4C)alkyl]carbamoyl, carbamoyl{1-3C)alkyl,
ﬂ—(l#C)alky]carbamoyltl-EC}alkyl.M i-[(2-4C)alkyl lcarbamoyI{1-3C allyl,

(2-4C)allzmoyl, amino(2-4CYalkanoyl, (1-4C)alkylaming-(2-4C)alkanoyl,
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and wherein Q bears | or 2 snbsdtnents, which may be the same or -
different, selected from 30 hal ogeno, trifluoronethyl, tri Elhcﬁﬁﬁr@ﬂﬂﬁoxy
cyano, niWPEIHEB¥ny, anmino, car boxy, carbanoyl, (1- 6C) al RGA/GBO3N 136

(2-8Q) al kenyl, (2-8Q)al kynyl, (1-6C)alkoxy, (2- GC) al keayl oxy, -
(2-60) aI kynyI oxy, (1-6Q) ali ryI thio. tM6C al kylsu]linyl, (1-6C) atkylsu

fonyl, h@gﬂd.@qm:}gmgi. ﬁﬂ]m}ﬂ_a N 1] ,6C) al kyl ] am no,
N-(1- 6 al ky car banlgyl ----- D-ﬁc? - - - Ipl Clj 3/ 082831 28-

N, ZQ dmﬁp@e@é@wwi,wmwmlcﬂ{eeﬁwm (ﬂm@@)laﬂ{&‘i@qlw}l or

(2-60) aI kano nQ hl - (1-6C) al kyl - (2- 6C) al kanoy] am no, sul fannyl,
N-(16 ﬁf nepgﬁ% NN-di -[ (1-6C) a] ky] ] su] f anoyl , -
(1- 6C) ai kanesul f onyl ar mo, N-(1-6C@x¥ - (1-6C) al kanesul | onyl am no, )
car banmoyl (I - X) al kyl, N- (1-60C) al kyl car banmoyl (1-6C) al kyl ,

N, N- i whexs ml@@l@@&zm from)pyrmelittin-1-fl2 mmgyhelicasog P(Peﬂdmpa] kyl
2- GC} al kano | - | k anoyl.a o(1- a
NAL- 65 al kyF“Y'ii S BT Mot ph SO RO 102 SPGB P ¢ FESRBR o
wher ei %] W Is selected frompyrrulidin-1-yl, norpholino and
pi peri di no, 10 an réin any (1-6C)al kyl , (ZSC) al kenyl . (2-8C)al kynyl and
(2-6C a3kanm;dw§mlq:any\h5tdumqyc@1 gmnplmﬂmum(beﬁ-sgoupumnnﬁpbmmbm uents

(for e)@ﬁﬁwﬁ ar 3) which may be the sane or different selected from
hal oge dndl or optionally a substituent selected from cyan,

pi ttg, car b@zy”ﬁ,gﬁg‘oﬂ@ﬁk@mﬂ (2-6C) al kanoyl , (2-6C)al kanoyl oxy and 3
"Rb wher ei n R Is hydrogen or (1 Qalkyl and Ro is hydrozgen or

(1- '40) ﬁil'ﬁyl Q' 1&a&miﬂﬁmnmymh¢ogb¢rﬂ@pmwlﬂmmmthmgmwpé£dﬁﬂwam ch they

are atta edfof ered .I‘I whi ¢ ears 1 or

3 ¢ s FBE o gy e G o S T2 | ng
b

car onsaaamsﬁu%mﬁﬁﬁqm@ﬂ&@wﬁanm MRAkkingbear  on any

avai lable ring nitrogén a snb |ded the rrng is not thereby

quat er dkﬂédl)c)alkgﬂmmedﬂf(llelﬁ}élkaWI N i It € 3adkoy) Jeadhahoyl,

(1 4 )?Jg'? ul | ) glﬁtqqzqiﬁgfé\‘fﬁae%y *ﬁé&i @Xﬁ@b’%@s% Blbgtlt'?ﬁents

(Y) i o @(f-9C aﬁl{iaﬂgﬂkﬁc% fhesaeymonocycl i c beterocyclyl ring

with 1 nltrogen et"eroat om and optlonally | or 2 heteroatons sel ected from
oxygenN.Nidi{Olgé@G)alindlcsbpmayl(1-3ahalkyl, (3-#galkenoylila@allylt he group X2-2-- by a

may b RGO Bt P BR A elEe R O RS Brnr ek 6 0 o] kyt
(1- 6C) & K f (1-4yafilyl - E24 EiMidnoyl, 12-8€)aBkAnsy A 18-4Chalkanoyl, .
120 amino(1-3Chalkylsulfony!, N-(14C)alkylamino-(1-3C)alkylsnlforyl,
N.N-dif{1-)alkylJamino(1-3C)alkylsulfony], pymobidin-1-yl-(2-4C)alkanoyl,
piperidino-(2-4C)alkanoyl, piperazin-1-yl{2-4)alkanoyl, morpholina{2-4Clalkanoyl md e .
graup of the formmula: o -
_ QEXC-
25 wherein X° js CO and (% is selected from pyrrolidin-1-yl, morpholino and piperidino;
and wherein zny heterocyelyl group within the Q*-X%- group optionally bears an oxo
(=0) substiment; and '
XZ is a direct bond or CHy; ?
{c) Q'-X*is selected from pyrrolidin-3-yl, piperidin-3-yi, piperidin-d-yl,

30 pymalidin-2-yimethyl, pyrrolidin-3-ylmethyl, piperidin-2-ylmethyl, piperidin-3-ylmethyl and
pipendin-4-ylmethyl, and wherein a pymolidinyl or pipﬁﬁml group in Ql-Xz camies one or
two sobstiments selected from (1-4C)alkyl, (1-4C)alkylsulfonyl, N-(1-4C)alkylcarbamaoyl,
N.N-di-{(1-4C)alkyl Jcarbamoyl, (2-4C)alkancyl, N.N-di-[{1-4C)alkyl]sulfamoyl,
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. di-[(1-6C) al kyl]am no, N-(1-6C)alkyl earbanioy], B IR6
-di - ((1-6C) at kyl] carbaanoyl, (2-6C)al kanoyl, suI fam)yl I—I-(2 %% C)2 %I kyl s

ul fat no N 6 aJ. kyl ] sul fam)yl , carbanoyl (1 6C) al kyl ,

N (I - de bamoyl (1-6C) al kyl, 30 MN di [(1~C)al kyl ] REFERIH0IPE

6C) ai ky3 and (2- 6C}al kanoyl (I 6C) aI 5{ or a gro up of the fornula:

wherein X3 is COand Q is selected”ffompyrrolidin-I-yl, rno[pholino and

pi peN-mm;ﬂﬁylaraﬁﬁhﬁuemhlkymw(Bﬂ@ﬂkﬂ]o@baﬁ@ﬁﬂﬁﬂfﬁaﬂ@h6 -29- and

wher nan -60) al kyl. .0 -6CLal kan roup within @ optionally bears

ée‘ﬁé"g%%‘ &él%mw w%%?ﬁﬁkanoyl (2-6Q) al kanoyl oxy md

REENM rﬁhd P@@aem 34 ﬂ,qé?& oA alksndyl- 40 al kyl, or Ra
and t‘bgz[tkﬁerjwl Lﬂhﬁ e mtrogélnsrat( ﬂgﬁ?ghe are é’?‘t ached forma 5
pyr rﬂN(ill-rl}nlllc)ﬂhmmlrméﬂ}dkﬂauliwﬂmﬁmmﬂmmwﬂﬂﬂhﬂﬂﬂfml, whi fCP ring
optlona ear 2 .sybst |.t uent ich _may be the 0 eaent,
sel’efyEgl zﬁ“ 524%; ﬂwpmw%@ﬂ%fméﬁwﬁﬁéaﬁ%wﬁw% n the
ally bears | or 2 oxo (-0) substiloents; and X2 is a

dlreé:o"g{)&(jﬂor&ﬂ@ﬂ ;'. 10 (z) Q@ is a fully saturated 5 or 6 menber ed

nmonocyclic hetencycly] ring wth | QR+ ogen heteroatomand optionally 1

addi ti onal het er oat ong sel ect from qx gen n| trqgen gnd sulfur, which
r i ng Whergin g de COPNGHR RIPFEICM%g, and

wh it La] bst t t
sele:ag@d f ojrlnt frssg E nng)?‘ i:’EIMC) al. %E tw ﬁcgya'l%gyl sul f‘%ms/:J stituen
o ﬁwgw T T
N- -1 ' mlidny. B qi charnesunenr
caﬁb }é’ﬁ ‘]"%ﬁ“ ég);%l kglgﬁgﬁ?p% Il,{ - 30) al kyl ,-

| - di %? %h ] car bam)y (I C)zlfl 2r40) a1 kanoyl ( 1- 3C) al kyl ,

hydr &h¥d- ummﬂwwmmm@wmm A(1-4C)elkyljsulfamoyl,
T sl T
%l ?}%ﬂﬁ am '{r%?lgi@ggkaﬁiﬁ’l_s{ﬂm?%nyl )Hkﬂl dn(}}fc)l ( 2 1C) al kanoyl ,
IOI peMmmw%wmwnm&mmmmmawmimand
ror phol | Bam(lz -yl Eﬁa&moyl piperiding-(2-4C)alkanoyl and morpholine—{2-4C)alkancoyl or
a group of the formula:
0%

20 wherein X° is CO and ¢ is morpholino; -

(ee) Q'-Xis selected from pyrrolidin-3-¥l, piperidin-3-yl, piperidin-4-yl,
pyrrolidin-2-ylmetiyl, pyrrolidin-3-ylmethyl, piperi din-2-ylmethyl, piﬁéﬂﬂin-zlﬁlmeﬂ-yl and
piperidin-4-ylmethyl, and wherein a pyrrolidiny] or piperidinyl group in Q-2 s substiluted
cn a Ang nitrogen by a substituent selected from methyl, ethyl, methylsulfonyl, ethylsulfonyl,

25 N, N-dimethylcarbamayl, N .N-diethylcarbamoyl, N-methyl-N-ethylcarbamayl, acetyl,
propionyl, N.N-dimethylsutfamoyl, N,N-diethylsulfamoy}, N-methyl- N-ethylsulfamoyl,
EH_—dimﬂth},rIcarbamo}-rlmgthyI, 2~(N N-dimethylcarbamoyljethyl,

N N-dicthylcarbamoylmethyl, 2-Q,N-diethylcarbamoyl)ethyl, hydroxyacetyl,
2-hydroxypropionyl, N-methylaminoacetyl, N-ethylaminoacetyl,

30 2-(N-methylamino)propionyl, 2-(N-ethylamino)propionyl, N.N-dimethylaminoacetyl,
2-(N.N-di-methylamino)propionyl, N,N-dicthylaminoacetyl, 2-@,N-diethylamino)propionyl,
_H-mcmyl—]i-eﬂl}rlamincanetjrl. Z—Qﬂemylﬂ—emﬂaminn]nmpiunyl, acetoxyacetyl,
2-{acetoxy)propionyl, 2-(N-methylamino)ethylsulfonyl, 2-M-ethylamino)ethylsulfonyl,
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and-wherein guy hetejucyolyl group within the Q.-X2- group optionally bears
an oxo 25 (--0) substituent; and )e is a direct bond or Cl 32} YGpapiBL is
a fully SMOWPEEBAL5 or G menber ed nmonocyclic heterocyclyl PEHGBNRIANG
nitrogen heteroazom and optionally 1 additional heteroal amselected from -
oxygen, nitrogen and sulfur, which t3hg is linked to the group Xa-O by a

car bom H@,ﬁmgr f gy@mﬂ@ arfiAa); glefiyffoRyiOSt i tuent on a ring
car bon” gt(l“m sﬁ1 ecte h?ﬁthml%gobgpnoy ! r;I.‘i-?l4C) al kyl car bgpnoyl

| TT- t i 34mebylainkyd)proaylsaliogl, . 38V -bdybyniod)psDyisukipnyl,

Al - (I AC) al kyI ear banoyl

N, N- di SR4N-AE ﬁﬁ‘éﬂ?@%ﬁ%"ﬁ é)%!-ﬁiﬁlﬂmflaémﬂwﬁml%{ﬂ ram no( 2
ho i"&?@@%@&%ﬁ%@"% ZLITRUBERY KpehoeSERy P S gAY

pynaki ﬂmmﬂuhnbaue@ﬂ irﬂmhnvﬂmplqnmﬂﬂ aigroop oPhefeindaioy |
pi per axi n-1 -yl - (2-4C) al kanoyl and nq zgﬁpl I no-(2.-40) al kanoyl or a group
of theforrmla 5 wherein )O s CC Q@ is selectedfrompyrrolidinl yl,

nor phol . ﬁ:t(hq:ll erein the nitrogen atomof any NH group in
Q optlh qaﬂ ﬁwglﬂejsﬂﬁstl uent” selected from (1-4C)aikyl, and wherein
any hef ocqﬂ}ﬁmgﬂ&lﬁlﬂbﬂpﬁcﬂﬂﬁh 1, pifeRidingB-odypippidindafl) y bears an oxo
(=0 substltuent and. tu X2 is a direct bgnd aqr. C3 (b eI ect ed
(¥ om ppywaidiatiryjmetiu ppplAPcl WYL e LS 2O FiooRbd s A

car R]del

subggi P%%‘g'gﬁlbngﬂ gdngr%ﬁ%?- Sﬂgﬂg@ﬁi@?#@ eaﬁ%&%@hﬁ?l - C%;E] E@:lm,.ued )

(1 - AQadtexinglniresed by(d Sﬂmmmehmmmﬂﬁ Ao nyljifaiyho,
N (1-4Q)al kyl car bamoyl . Nf V-di - [(I kyI iacbem) , 15 (2-C) al kanoyl

sul f anB-duikethylcadymioyl. pretyh H%Sl;ﬂﬁﬂll' ¥yl f anoy!

Kf&f’?%%}m?@ﬁ%é a*% st @‘éﬁa ‘&ﬁﬁ*ﬂ‘ﬁ@ﬁ“&%‘sﬁ@@@"’(m‘@’ﬂ

hydr ox !&hoﬂcﬁﬁﬂ 0C) al k) | am no- 2 C) al kanoyl ,

NN—d| ?JETAC yI]amno(2 40) a eroy -1 Q) al kangyl oxy- (2 al kanoyl , 20'
(@S 11%"}( xm%l )l(ﬂp%@%ﬂk g

an) iko sul fonyl, N
N-di [( MJ@&M—}]M%@&@%&&H&%&ﬁﬁﬂﬂ-ﬁlﬁﬁﬁlﬂ;ﬁﬁéﬁﬁﬁé@ﬂ%ﬁ‘ﬁﬁoy3’

piperidin-4-ylmethyl, and wherein the pymoliditiyl or piperidinyl group in Q'-X2 s caries one

substituent in 2n ortho position to the fng nitrogen in the pyrrolidiny] or pipeddinyl gronp -
selected from carbamoyl, N-(1-4C)elkylcarbamoyt, NN-di-[(1-4C)alkylicarbamoy!, and a
20 group of the formuia: i
QX
wherein X is CO and Q? is selected from pyrrolidin-1-yl, pipesidino and morpholina; -
and wherein the ring nitrogen in the pyrrolidiny] or piperidiny] group in Q' opticnally
bears a substiment selected from (1-4C)alkyl; - -
25 (hh) Q'-X7is selected from pyrrolidin-3-y!, pyrolidin-2-yimethyl and
pyrrolidin-3-ylmethyl, and wherein the pymolidinyl group carries one substituent in the 5-
position selecled from N.N-di-[(1-4C)alkylJearbamoyl and a greap of the formula-
QAX3-
wherein X° is CO and Q% is morphalino,
30 and whersin the pymolidinyl group optionally bears a substtuent at dxe 1-position selecred
from (1-4C)alkyl (as will be realised this embodiment covers, for example, a group where
O-X? is a pyrrolidin-3-yl group of (he formuls: '
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pi peri di no- (2- AC) al kanoyl, pi peroxin-1-yl-(2 allmoyl,
nor phol i nn- (2- 4C) al kanoyl and u group of the formula: -~y is%ﬁ%l’eﬁﬂﬂﬁ X3 is

CO and g‘%é"ﬁ’ %ql ected frompyrmidia-1 yl, norpholino an Fwonap)“pjggo; and

- wherein Lightl ocyclyl group within the Q X2- group opri ears an
0X0 (--0O substituent; and X2 is a gl rect bond or CH2; (cc) Q - 1K2 S
selectedfrompyrrolidln 3-vyl, plpel3 di n-3-yl, plper|d|n4 yl, 30

pyrrolidin-2-yl met hyl, pyrroI|d|n3 hyl , piperidin- 2y|nethy|, ’

pi peridin-3-yl nethyl and piperid n--y met hyI , and wherein a pyrralidinyl
or pipaidinyl group in Q X2 carries e or two substinents selected from
(1-4Q al kyl, (1-4C)al kyl sul fényk, AN (1-4C) al kyl carbamoyl, N !Itli-[(I

4C) al kyl ] ear banmoyl, {2-4C)altanoyl. Mdi-[(1-Qallryl}sul fam)yl 2 2 SEP
NO5  weRi® X ik HiRRBitae P arheBomIdhntand 1E ferehCys mmeyﬁsmﬂmbwl to for

L Sl A SR B AR
2-4 DLN 1! -
(1 afhRis PG oA Skt Y -v
et orree
' % 4@yﬁpk@nt¥yr I@W@PB&WO é*m?lﬁﬂp 22'51”1%23 %PWF@?‘ Pﬁ{ﬁr and Qa
S ShRe gyaaﬁbg&m. .i,qgmmaﬁﬂfmlﬁmdmﬂwﬁ Qix0a; carkidsipndd - ) CZ

c ed rom yaxl 1 di n-3-

s s ¢ pi peridin-3-ylI', “piperidin=4-yl, 10
pyr msubktitasht yh ﬁﬁngphrbopmmke]ehtnd&umhiﬂ—ﬂwethm@mwln 2- yI met hyI

plper|d|n 3-yl met hy] _and i di er n a pyrrolldlnyl

or pipH-d mﬁm@%&bhﬂ@@%@%ﬁ%@%éﬂ%ﬁﬂm&)ﬂ%@ uents sel ected
(1-4Q) a]l kyl, (l-4Qallylsul fopyk?. Mdi-[(I-4C) al ky]]cerbanoyl,

(2 4C) al kanoyl N N-di -[(1-4C) ulkyI]sul fanoyl, 'NEi-I(l alkyllcar bam)yl (i

30) alwdyekein BF ds d@z(nﬁ@iabicaﬂu;lmn, 15 N-(1.40 al kyl am no- ( 2- 4C) a] kanoyl ,
dldl[ ( fglé C) al. k | ] am no- é‘gglC al %ﬁ%f@ﬂﬂﬁwﬁéﬂ@an Hf_%‘[_ éﬁnuﬁgﬂg%gzl Nei -
_FBP%Pﬁt@%gﬂlgﬂﬁgﬁ%thﬁ%d%{ﬁhol I no- (2-4C) al kanoyl or a group of the
(i) - Q'-X%is selected from pyrrolidin-3-yl, pyrolidin-2-ylmethyl and
15 pymolidin-3-ylmethyl, and wherein the pymrolidinyl group carries a N .N-dimethylcarbamoyl
substituent in the 3- position;
(k)  X*is CHy;
() Q'isanon-aromatic saturated or partially saturaled 4, 5 or 6 membered monocyclic
heterocyclyl ring with 1 or 2 ring nitrogen heteroatom(s), which ting is linked to the group
" 36 X20- by a ring carbon atom, and wherein Q' optionally bears 1 or 2 substituezts, which may-
be the same or different, se‘.lectc;,d frorn halogeno, cyano, nitro, hydroxy, carbamoyl, acryloyl,
(1-6C)alkyl, (1-6Calkylthio, (2-6C)alkenylthio, (2-6C)alkynylthio, (1-6C)alkylsuifinyl,
{2-6C)alkenylsulfinyl, (2-6C)alkynylsulfinyl, {(1-6C)alkylsulfonyl, (2-6C)alkenylsulfonyl,
(2-6C)alkynylsulfonyl, N-(1-6C)alkylcarbamoyl, N M-di-[(1-6C)alkylJcarbamoyl,
35 (2-6C)alkanoyl, sulfamoyl, N-(I-6C)alkylsulfamoyl, N,N-di-[(1-6C)alkyljsulfamoyl,
carbamoyl{ [-6C)alkyl, N-(1-6C)alkylearbamoyl(1-6Cjalkyl,
N .N-di-[(1-6C)alkylJeacbamoyl{1-6C)alkyl, sulfamayl(1-6C)alkyl,
N-(1-6C)alkylsulfamoyl(1-6C)alkyl, N N-di-[(1-6Calkyllsulfanoyl(1-6C)allyt,
(2-6C)alkanoyl(1-6C)alkyl, (ErGC}a]knnq}rlpxy{I-ﬁC)a]kyL (2-6C)alkanoylamiro(1-6C)alkyl
10 and N-{1-6C)alkyl-(2-6C)alkanoylamino(1-6C)alkyl, or from a group of the fonmula:
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20 wherein X3 is CO and QZ is norpholino; (ee) Q-X2 is sel (raf%egﬁér -
pyrrolld]n 3 yl, piperidin-3-y], piperidin- -yl, pyrrolidi tﬁ]ﬁt

pyriolidi W‘B"—'Vﬁﬁmyl pi peridin-2-yl merhyl, piperidin-3.yPaEiGBeNOLMG

pi peridin--yl methyl, and wherein a pyrmidi nyI or pipe- idinyl group in Q t
is substituted on a ring nitrogen by 3 substiwent selected from nethyl,

et hyl, nethyl sul fonyl, etbyl sul ffonyQ 235 N N-di net hyl car bsnoyl , )

NJj - di et hyl carﬂbam)yl N-net hyl -l ei-et’ 1rylcffibamayl, acetyl, propionyl,

NJY- di rrehelnginsKil is £1ebgand. QRiisng hmxﬂulmmmmﬂ fmquphulmneplmdfhwff at aayl ,

i er ppedREAarRblfon Gind) St et S oo Bk 1 2.

hydr oxyyr ARY karbbh 0L BY gwﬁfetyl N-er hyl arrunoacetyl 30
2- (N- et h%m no) pr opi onyF et hy] gm no) pr opi onyl , Al

- di me hy] ammdaﬂmh Q"Z?P.DPTIHRH bnmhgd &mhs@mntswb@lu&yﬂhﬂhesﬁmdm noacetyl,

2-(EN-d | aTnin on thy noacet - W - net hyl
- y 1R, BB o Beieeses pabats (kT GUCRIERa Fedly |~

1hyl sul fonyl 2- ff edi yl am no) dbyl sul fonyl 2 2 SEP 20x6
V\D OS&%M}F | 11306 -32- 2- Q N-di - net hyl am no) et byl su] f ony] 2_1Q
N- di - et hy| andindoyiedriinlasy (¥-66YAlkyl 3r @{ﬁ@hﬂmﬁﬂm‘mmﬁp ytiondl Fydmyis, 1

g H\l-et hyI am no prﬁ%ﬁd{%}ﬂ |, 3- I}H -di - ’r__’r?\:}';a& ulwo)pr'j:{)ylsul fnguy]
ot phot Cﬁ“‘?i ?ﬂ“f‘)’”r#&%““f%“gs‘?%%?%dﬁyl fﬁﬁ‘a groug”‘?ﬁ‘% FEPSCRSAYh o”

wher ei r(lé(’i{f)ﬂhmﬂﬂ (aﬁﬂlakﬂn@]mﬁ@dkmlm(ﬁmﬂ)m wh&cﬂﬂ.’ﬂshmtugmn

oyr 1 o 1arRaR] e REE egen pik o GliRh S pincadtn puy BAGRPRR ok 2nd ' 10

D1 per | choinith 8oy bnc GtortabcEiuitnt (i Exalrpth 1) orCHRHRRY sl B/ AheQiepiiBr i 0

Q-Xs stituted on a ring nitrogen by a substituent selected from
met hy| ,diffetent selenstchfrbrolalogago and bydiergi dndéorophiopallysnspstilogr eelpdted from
hydr oxyacet yl Fﬁ%ﬁ‘%am noacetyl, 1 |, N-dinethyl am noacetyl,

3-Q Bjwyama.gp propyl sul fonyl pyn-olidin-1-ylacety],
pi peri di noaggipA érdalnﬂplfﬁé g)ﬁﬁcﬂ*iﬂifdi'@é%%é’dfnrﬂ:fh{%ﬂr Q- Xa
Is selectedfrom pyrro In-3-yl, pi er| - pirper

6 member=d Ang which dnes not I‘.'.ﬂl'ltﬂll‘l OxRygen, w]:uch m_lg optonally bears 1 or 2
subslituents, which tnay be the same or different, on an available ring carbon arom selected
from halogeno, hydroxy, (1-4C)alkyl and (1-3C)alkylenedioxy, and may optionally bear on
20 mny availableing nitrogen a substituent (provided the ong is not thereby quaternised) selected
from (1-4C)alkyl, {2-4C)alkanay! and {1-4C)atkylsulfony],
- and wherein any {1-4C)alkyl or (2-4C)alkanoyl group present as a substituent on the.
rng formed by R® and R topether with the nitropen atom o which they are attached L
optionally bears one or more substitents (for example 1, 2 or 3), which may be Lhe same or
25 different, selected from halegeno and hydroxy andfor optionally a substiment selected from
{(1-4C)alkyl and {(1-4C)alkoxy;
and wherein any heterocyclyl group within the Q'-X°- group optionally bears 1 or 2
oxo (=0) or thioxo :[=S) substituenls;
(am) Q' is selected from pymolidinyl and piperidinyi linked to the group X?-0O- by aring
30 carbon atom and wherein the pymmolidinyd or piperidinyl group is optionally substituted by 1 or
2 gronps selected from halogeno, cyano, hydroxy, carbamoyl, (1-6CYalkyl, (1-6C)alkylthio,
(1-6C)alkylznlfinyl, (1-6C)alkylsilfonyl, N-(1-6C)alkylcarbamoyl,
N,N-di-[(1-6C)allyllcarbamoyl, (2-6C)alkanoyi, sulfamoyl, N-(1-6C)alkylsulfamoyl,



e = e bt — > Rl

. pyrrolidin-2-ylnmethyl, pyrrolidin-3-ylnmethyl, piperidin-2- ﬁi’r%ﬁy
pi peri di n- 3-yl nmet hyI' and piperidinA-ylntethyl, and wherei 106

pyrroliqjri pi peridinyl group in Q- Xa is carries one substituent in
“an ort hg&égifhﬁl%'n to the sing nitrogen in the pyrroiidi nFICTEFBFMESG di ny|

group - selected from carhanoyl, N (1-4C)al kyl carbanoyl, N
I j-di-[(1-4C) al kyl ] car banoyl and a-20 group of the fonuula @ X3 wherein

xsdr %ﬁ_@;qousﬁmm]saﬂmﬂmmmayhmmrﬁlrgﬁm?lmlpabmnﬂg-aﬂluﬂkm phol | n%t
an ereint erlng nitrogen.in t pyrror iny|l orpiperidinyl group in
opuarm;r (- gemlig eyl opIkue PRETRIGraSHRIIL 4C) al Kyl 25 (hh) @ X2

:of/rf Mdi %ﬁﬂaﬁﬁgﬁi Gﬁggk%]ﬁfel n e py g@%{l\lﬁc@m& carries one

subs{24@alkaiopI( - EC)dkylp osirbimangoep ef:ﬂhec[iﬁ:rm Nei - di - [ (1-4C)al kyl ] car baroyl
and a group of the fornula: wherej g<3 Is COand @ is norpholino, 30 and
whérein the pyrrulidinyl-group opt aIIy bears a subs tituent at the

1- po ]ﬁ |gr? t cgel W péwbg enbodi ment
cove?‘ls %%ﬁsgéxgénpaﬁgq 1£Qrou Eérﬁé él S a py rsg]:l&j]?%r%lmyl' group of

t he fpﬁﬂiz@-l%d%:}ﬁﬁﬁdﬁ@@lﬂfﬂﬂﬁﬂﬂﬂﬂ]-wl PCTIG3 0 4101 3 06 -33- XN
wherein Xis the sub?trtuent at the 5- Eosrtron and references in the

Exanpl es Med sibareayQf aptionaliy bets 1 of 2suhsiiuents:axigh may ba tisysamsyatr ol i di n- 4- . yi

?flgh}%&%@??&g&se ec e%ﬂgrom gyrr%{ﬁaﬁ“@y f.zqéﬁ%géﬁgp&ﬁ,sof such a group); 5

pipel-dalkylydifonglyr r al | d| n-2-yl met hyl ,
pyrrolldln 3 | met hyl , er|d|n 2 Inethyl plpea|d|n ylnlelhyl and )
pi peri di n4eg 4“1"(51 M’ré’F élﬁlw thig Qpepfianally BeAs Lobup 'in Q

N o SRR, Yl BAPGE eGRE of &fﬁ%?ror%rr%ﬂ%ﬁhﬂﬁw ST ooyl | and

a gr Qh-ﬁomﬂkylhad!bnumdmlly @summrzmt edlectad frood by, (D3N alkCeyl) {Q-Hﬁ)almrmyl.r no, and
opt 1 SharheleenRotiakani (4 SimbYosk st bR o wimaior
15 (1-4CYalkyl and R" is hydsogen or (1-4C)alkyl, and wherein any (14C)alkyl in R® or R”
cptionally bears one or more substitvents (for example 1, 2 or 3) which may be the same or
different selected from halogeno and hydroxy andfor optionally a subsliluent selected from
‘eyano, and {1-4C)alkoxy,
or R* and R” together with the nitrogen etom to which they are attached form 2 ring

20 selected from pyrmolidin-1-yl, piperidino and piperazin-J-yl, which ring opttonally bears 1 or 2
substituents, which may be the same or different, on an available ring carbon atom selected
from halogeno, hydroxy, (1-4C)alkyl and methylenedioxy, and may optionally béar bn any
available ring nitrogen a substituent (provided the fng is not thereby quaternised) selected
from (1-4C)alkyl, (2-4C)alkanoyl and (1-4C)alkylsulfonyl,

25 and wherein any (1-4C)alkyl or {2-4C)alkencyl group present as a substituent on the
ring formed by R* and R® together with the nitrogen atom to which they are attached
optionally bears one or moere substiluents (for example 1, 2 or 3), which may be the same or
different, selecled from halogeno and hydroxy emdfor epﬁona]ly a substituent selected from
(1-4C}alkyl amd (1-4C)alkoxy,

30 and wherein any (1-4C)alky] or (2-4C)alkanoyl group present as a subshituent on the
ring formed by R" and R together with the nitrogen atom to which they are attached
optionally bears one or more subsliluents (for example 1, 2 ar 3}, which may be the same or
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(jj) - Q-x2 is selected frompyrrolidin 3-yl, pyrniidin-2-yl nmet hyl and 15 .

Pyrrolidin-3-ylznethyl, and wherein the pyrrol I di nyl group ..‘=.‘||*i 1j
-di met hy Wapheaeen substituent in the 5- posi tion; (kk) XRZECEEEIR

is a non-aromatic saturated or partially saturated 4.5 or 6 ne
nmonocyclic heterocyclyl ring with 1-3-2 ring nitrogen heteroaton(s),

whi ch d
wner o fibok Selcb B8 fioml fetbeifohAnRg Ry KRSy o QNN b b el DR B 7 e
or di f(flaI(E)aIlcylmi cde)immp,m hal ogen, cyano, nitro, hydroxy, carbanoyl,

| | -6C) al kyl (1-6Q) al kyl t hi 2- kenyl t hi
?gréc%} kyn%dmh%gm(%yb aﬂpﬁﬁwlo F&%@%a] = n'ﬁﬁwﬁrslmi

(2- GC)q{ W ﬁﬂ%‘i‘ . (1-6C) al kyl sui fonyl, (2-6C)al kenyl sul fonyl,

(2- 6C) K onyl’, Ai-(1-6C)al kyicar barmyl M di -[ (1- 6C) a5yl j car banoyl ,
25 (2-@g)al Qémmcteﬂlﬂdrﬁppy&l:mﬂyl(alnd(p‘iﬁ'ﬂﬂw Imlad:r.l tunmgrouﬂxzeﬁ)-bf(hng 6Q

al kyl I sul famayl . carbanoyl (L-6C) al ky] , N (1- 6C) al kyl car bam)y]

-6C) a|¢a9ibnn atoinand wharei g yaplidest e FPpRlaybapap i mbstifpied byd wr(-ma)sm kyl ,
N-(1-6 f I
(NZN< o B S“kﬁ%&%@?ﬁyga¢ pOgpestons BAS28 1
! (2-4Cyafiéana an
Al - (1--6’C) aw gC) a’7anoyl am noé 1“60) al ké?i ront a é%g'up of the

f or mal Ii.N-’dl-[(IZ‘lQ}aMS arbamoyl erein

oi pif SRS Db DrRER R el Wﬁ‘@%ﬁ“@@%ﬁlﬁ%%‘% nyl

or pyrﬂﬂﬁ}iﬂ@ydnuﬂaxmmkm@uﬂ,mmlbw)akﬂnmﬁnmmmlri ng nitrogen),
5 and wherein (e optionally bears | or 2 substituents, which may be the
sane of2-4HQaikaspdemy-(Z4Calkmayk aawnd A3 gakssuligstoxy, (140) al kyl .

(24C)all~T

eqaf%%\aﬁvgﬂpﬁﬁ&‘ff PR oA AR R Gl CRI L 0T i o

1gp-adiilkeiossn 3,4-aptndémrd dkyoprdiadiogan (2-Arikansyind 10
(1 6C) al kyI and/ or optionally a substituent selected fromcyano,
( 2- 8T) pipkmdinD @(@M}k@ﬁﬁmn{lﬁﬂd@@}m@oﬂ@m@qum noyl and a
(2-60) afca?i@é}gqx%n%nd NRaRb, wherein is hydrogen or (1- 4C) al kyl and Re
S hyd?g B 3C)a| kyl , and wherel n any (1-4Calkyl in Ra or R
optionally bears one or nore substitpeMts (for exanple 1, 2 or 3) which may
be the same of di ffe:&ént sel ect ed from hal olgen and hydroxy and/ or

opti othFlsﬁﬂhx <@ iand Shs selackad Tegm din-1-yl, pyrrolidin-2-yl, moipholino and
piperiding,
20 and wherein any pyrrolidin-1-yI, pyrrolidin-2-yl, morphalino, piperidino or

piperazin-1-y! group within a substituent on Q' er which is represented by QF optionally bears
one or two substituents, which may be the same or different, selected from h}-dmxy; -.
(L-4C)aikyl, (2-4C)alkanoyl and halogeno (particularly chloro and more particularly fluoro),
and wherein any (2-4C)alkanoyl group in a substituent on Q' optionally bears one or
25 twa substiteents, which may be the sarpe or different, selected from hydroxy and (1-3Calkyl,
and wherein any {L-4C)alkyl group in a substituent on Q' optionally bears one or tWo
substitnentz, which may be the same or different, salecte:d from hydroxy, (1-4C)a]]coxy and
halogenc (particularly chicro and more particularly Huum),
and wherein any heterocyclyl group within the Q]-Xz group nptlonally bears an oxo
30 {(=0) substimuent; and
X2 is a direcl bond:
©0) Q' is selected from pymrolidinyi end pipecidinyl linked to the group X*-O- by aring
carbon atom and wherein the pyrrolidinyl or piperidinyl group is substituted by 1 or 2 groups,

-
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. 15 cyan, and (1-C)al koxy, or R and R together with the nitrogen atomto
which they are attached forma 4, 5 or 6 nmenbered ring whi c[? ﬁog@mﬁ
contain I which ring optionally bears 1 or 2 substit Ech may

- be the éﬁéﬂ@? Nifferent, on an available ring carbon at BW?@‘%’EP@@ from

hal ogen, hydroxy, (14C) al kyl and (1;3C) al kyl enedi oxy, and may optionally

bear on 20 any available-ring nitiagén a substituent (provided the ring is

not Wm&emwﬁmmlﬂf&mv@m@la(wmﬂl 4C) al kanoyl and

pr os ShACHARURER e ue*ﬂ&%‘?ﬁa‘ﬁ%mﬁ%ﬁﬁ@%ﬂk@;mﬁ KR et ber w th

t he '@Htgﬁﬁim aehedi-np MILRGRAE, one or nore
substiinl énts ?%'or exa"wll{le 1, "2 or 3), }tl J H ybe fﬂﬂﬁglsane or
di f f eudbatnoyl bREKlles, N{Maﬂk@@eﬂmnm 1-E¢dhlby&y and/ or optionally a

hese PRGBS ErteaemoA LR GRkao Ll o Tkl s SafiaRant. 7Y

tnd §F ﬁ%@%ﬁﬁ% R A L Pon at om and”
wher qummymwmmmymewﬁleﬂmﬂth s optionally substituted by
(1 o&r b rbing e(iﬁffsvlﬁ#@m e e BRI i 1 ony

§3| ?%Bﬁhﬁ 1- 6C)al kyI sul t?&%ﬂl% %%g% %@glkggﬂl uul01306

ek S Ehad L fiperatielniye:ACSalbuayd ghd b £6 0Py formula:
I F- (1 6C) al kyl car banmoyl ( 1- 6€) al kyl N I13-di-[tl~C) al kyl 3c rbanoyl (1

OC) al kyl . . sul fanoyl (1-6C) al kyl, (?ZIXG"C) el I cyl sul fanoyl (1-6C)al kyl, N
N-di dlﬁmﬁﬁﬁeé dsmluha f@@&!@ﬁﬁﬁ&ﬁbhﬁh ﬁ?ﬂpy&gliﬁ@@wﬁﬂ%ﬂﬁp) allyl, or
froma group of the formula s - wherein Xs i s CO and Is a

het er ocyclilal'lfL “@mpawmm mbmmh@no?rﬂrmperplmmmpmmn lpjr'lyﬂ'ﬂWU n-1-yl,
R N A e T
hyfir QubstintehECbicdithay lie2d1.e, QK aP@iferel GelbBefl huﬁﬂxﬁ:&ﬂ.imwl,
{2-4C)alkanoyl and halogeno (particularly chlore and more particularly flaorm),
and wherein-any (2-4C)alkanoyl group in a substitnent on Q" optionally bears ane ot
two snbstituents, which may be the same or different, sefected from hydroxy and (E-3C)alkyl, ,
ant wherein any (1-4C)alkyl group in a substitnent on Q' opticnally bears one or two
20 substituents, which may be the same or different, selected from hydroxy, (1-4C)alkexy and
halogeno (particnlariy chicro and mare particolarly fluora),

and whersin any heterocyclyl group within the Q*-X?- group optionally bears an oxo-
(=0) substituent; and
X" is CHy;

25 (pp) .Q'is sclected from pyrrolidiny! and piperidinyd linked to the group X°-0O- by azing
carbon atont and wherein the pymolidinyl cr piperidiny] group is sobstituted by 1 or 2 groups,
which may be the same or different, selected from carbamoyl, (1-4C)alkyl,
{(1-4Calkylsulfonyl, N 1-4Cyalkylcachamoy], N.N-di-{ (1-4C)alkyl]carharmoy],
(2-4C)alkanoyl, sulfamoy], N-{1-4C)alkylsulfemoyl, N,N-di-[(I-4C)allod]sulfamoyl,

30 carbamoyl(1-3C)alkyl, N-{1-4C)alkylcarbamoyl{1-3C)alkyl,
N.N-di-[{1-4C)alkyllcarbamoyl{1-3C)alkyl, {(2-4C)alkanoyl(1-3C)alkyl, amino(2-4C)alkanoyl,
(1-4Chlkylamino-(2-4C)alkanaoyl, N.N-di-[{1-4C)alkylJaming{2-4C)alkanoy!,
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and wherein any (1-6C)al kyl, or (2-6C)al kanoyl group within g} ?gpgq'ﬂglly
bears | or 2 substituents, which maybe the sane or differen

from hal of&HBME R oxy and - (1-6C)al kyl and/ or optional | yPET/CHI3MIMENT
sel ected fromcyan, (2-8C)al kcnyl, (2-8C al kynyl, (I-6C)al koxy,
(2-6C)al | canoyl, (2-6C)al kanoyl oxy and®41VR Re, wherein R -is hydr ogen or 15

(1-40 W@aﬂuﬂa(mcymﬂgpmﬂmmm@hm&nﬂ,and Wnerel n any (1-4Qal kyl

in R or tlonall)sl bears one or nore subs titueots (for exanple 1,

or 3) Mlﬁﬂhﬂwlmnﬁb Saadleylifony], Y. Br-&Hil-HallaBeminof 1-3 lggtonayl. and

© hyd d/ o bs | N
(1401 Koxd™ wReRn 2 s TuBadh miotgt a%ﬁwﬁﬁ%s’:m%%bgwsﬁn hey
are “at E@&Qﬂﬂu&éﬁ \ﬁhlﬁhﬁﬁyaﬁtﬁééﬁié@r%ﬁéﬁﬂﬂm&é@ﬂﬁ@ﬂhﬁr& and (2 \uﬁpcand

pi perazin-1 yl, which ring optionally bears | or ¢ substltuents h may
be the sarremiwumamarﬂ-f’rcaaikﬂrgramam mmbehmm@m@rwmnaﬂpbtmb@mwufrom

hear ot benS ¢ at o6 e i o iRt SR oo (L TRREA g <
nor thgf]kg%oq?%@ﬁbﬂfgﬂmﬁwg&a}nﬁ%f(l@c?l kyl, (2 4C) al kanoy!l and

(1-4C) a fonyl,” 25 and wher ny or (2-4CQ) al kanoyl
group presel issdiecsbbed ot JEEt on the ring formed by R and Rb toget her

:rr“oEfQ R Hjlﬁﬁegs@%@%sz i SYRcy O pRdh {?reﬁwﬁwliéﬁ@?rs one or
bl Plloldf eyl pRbiEho0on W?FB%%W Y erein any
(140) gpm@hmn-aeﬂmmy?(?);pwvlmg?mamﬁ:wh ﬂﬁsbpvrmlshr:ans?ém\;\uﬁmé pecidiied-sh  ng

ot e, S e GRS i Gl i s atrn ?5’ 2 or

3), mis%hﬁnﬁwaﬁf;tm@zsgafpsowmeﬂﬁalwﬁaéameaa.iﬁasn@%mfeﬁfﬂﬁaﬁbﬁn by,

sel ected from hal ogeno and bydroxy and/or optionally a substi tuent

sel ect ég4Epabiayl, ((liéillﬂﬁfalsugfbn]drﬂ (@a@@ﬂmm@mﬂﬁﬂm&fbﬂﬁ}ﬁﬁﬁ]ﬂh@mﬂﬁbym yi

S bdR; Britialicings t“%%ﬁ; vt L4 tl' oot NG OReD akmtBmosi b ny 1

l'i nked, gijaQq I_g om and wherein the
yrroh%ﬂm}n or piperidinyl gro p |s s Psti utelbl by I or 2 groups selected
f rom c ¥ Nalid(l-4ClalldUrabiyoyl(1-3CxDdl (Z4Clikanoyl{l-3ChHlkyl.1 - 4C) al kyl car banoyl .

{\II _II\_I- ?ngfeﬂ(é%ﬁ w ! Eﬁ%ml (o-(Z-&),')a}.ka%nciyl sul f anoyl ,
N,N-di-[(24C)alkylJamino-(2-4C)atkanoyl, (2-4C)alkaneyloxy-(2-4C)alkanoyl,

20 amino{1-3C)alkylsulfonyl, N-(1-4C)alkylamine-(1-3C)alkylsulfonyl,
N,N-dif(1-4)alkyl]amino(1-3C}alkylsalfonyl, pyrrolidin-1-yl-{2-4C)alkanoyl,
3,4-methylenedioxypyrrolidin-1-yl-(2-4C)alkanoyl, piperidine-(2-4C)alkanoyl,
piperazin- 1-1!1~t2-4-(3)a]1mn0}’l. morpholmo-(2-4C)atkenoyl and a group of ihe formula:

Q*x-

25 wherein X? is CO and Q” is selected from pyrrolidin-1-yl, pyrrolidin-2-yl, morpholino and
piperidino, ‘

- and wherein any pyrrolidin-1-yl, pyrrolidin-2-yl, morpheline, piperidine or ]
piperazin-1-yl group within a substituent on Q' or which is represented by Q* optionally bears
one or two substituents, which may be the same or different, selected from hydroxy, -

30 {1-4Calkyl, {24C)elkanoyl and halogeno (particularty chloro and more particulardy fluoro),

and wherein any (2-4C)alkanoyl group in a substitent on Q' optionally bears ene or
two subslituents, which may be the same or different, selecied from hydroxy and (1-3C)alkyl,
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N. N-di - ((21-4C) al kyl ] sul famoyl, carbanoyl (1-3C)al kyl .
h[ - (1-©€) al kyl carbamyl (1-3C)al kyl . 10 27 SEP 2005

NCI - di -%é{%@kyl | carbamoyl (130 aJkyl . (2-4gal kanoy! (L 3@ablyles

am no( 2 anoyl, (1-0Qall7la ino-(2-4C)al kanoyl .

N-di-1(1-4C )al kyllam no-(24C)al |l ca gyl . (2-4C) al kanoyl oxy- (24C) al kanoyl ,

am no(! 3C)allcylsul fonyl, N (1-4Cyalkylam no-(,1-3C) al kyl sul fon&, EX

: - d4( 14) alasng Mienin ety (367 gxmnpiia A phbstilgspt p8 (3 @PHonallybess Aee or R oy | |

3, 4- net hyl enedi.0 rpd i din-1 vie=£2-4C) al ;

0! per e MRS LIk s i S gk it SRt iy (JraCoatkony and

nmor p | -g%-f@ 1@ Rebre paGicEkAy Blhaotd)e formula 2 x3 wherein )0 is

. CO a@déﬂ? se‘%%%e r6“H1 pyr[g_l i di n-{-zy?@pyr_r_nl i di n-2-yl, norpholino and
" pi perndivhrein adPhaasbeydighgroup witlinshie 04X d group-optiong it ealsi i qarnz’.;ﬁ o

nmor pbol i no, piperid no or piperidzin-1-yl group within a substituent on Q

or wHpBHImENty epresented by Q@ optional |l y-bears - one or two substituents.

whi ¢ | Kaﬁgﬁ ﬂgsﬁgg@]fﬂ{m %&ﬁdiﬁl_iymﬁeiygf{féﬁfl dyiRRuRvEyRmy, 05340 ai kyl

(2-4 ogeh” (particul arl hl oro and nore particularly

fl uprg&;loljidﬁﬁﬁ-b vithethgi pyum‘];d‘z ;u@.z-ﬁ)(aaam_ Iidigfﬂexipﬁ&‘gi—mhé@f:—ﬂ Eent on @&
opti ona ears one,or ) upstjtu S ip.C t.he. sape.or

o f f cEEelitine & yEBEEY.: i%ﬁwﬁiﬁ@@ﬁ%hﬁ%&ﬁ@??g%mvﬁ A,

1-4 ﬁl hcﬁl o) i - 45 | P InvelEadih abﬁam; 0Pl tWwo
gubst Rrent ggﬁmﬁ?%mﬁgﬁﬂd’g% or%ﬁ-f e'rent_, f(lel ect eld rom hydr oxy.
(wlwlcai?d:rtﬁiuglqu:vm il tsgﬁsﬁ@ﬂﬁiﬁ&ﬂﬂ@&lﬂl I Dnh]mrsa;hmnﬁﬁ?l@:%ﬁmxz ularly
fluora an er ej r C r Wit i -X2- grou

opt | cuiplint £ ACoaildedRihng BTGk GalL Pt G 8 Pona.
no &@@j I aﬂ'ﬁqﬁ[ﬁ' ' i paridinyl linked to the grou
§C22 ﬁﬂ? a rlaﬂghsﬂépﬁ%? atom gﬁgﬂm?ﬁ‘?hg pyrrol>/i di nyl. or piperi gi nylo

gr oupNjNs ds{(BstQ)bikyaiming-(2-4SPalkayed3s1Ciaikanaderry (ot Clalioatlo 8 2831 -
car bapec-sarepaiepr N R Rr bR AR, 2k cor barmyl
4 e a3
3 4-methylenedioxypyrolidin-1-yi-(2-4C)alkanoyl, piperidino-(2-4 C%a]kanﬂyl.
piperazin-1-y1-(2-4C)atkanoyl, and a group of the formula:
QXL
wherein X° is CO and Q7 is pymolidin-2-yl,

20 and wherein any pysrolidin-1-yl, pyrrolidin-2-yl, piperidino or piperazin-1-yl group
within a substituent on Q" or which is represented by Q7 optionally bears one or two
substituents, which may be the same or different. selected from hydroxy, oxd, (1-4C)alkyl,
(2-4C)alkanoyl and halogsno (particularly chloro and more particularly fluora},

and wherein any (2-4C)alkanoy} group in a substituent on Q' optionally bears one or
25 two substituents, which may be the same or different, selected from hydroxy and (1-3C)alkyl,
and wherein any {1-4C)allyl group in a snhstituent on Q! optionally bears one or two
subatituents, which may be the samme or different, selected from hydroxy, (1-4C)alkoxy and
halogeno (particularly chlorg and more particalarly Auoro);
{ss) Q"-Xis selected from pyrrolidin-3-y1, (3R)-pymrolidin-3-yl. (35)-pyrrolidin-3-yl,

3p piperidin-4-yl, piperidin-3-yl, (3R)-piperidin-3-yl and (35)-piperidin-3-yl, wherein Q'is
substituted at the 1-position by e group selected from (1-4C)alkyl, (1-4Cyelkylsulfonyl,
(2-4C)alkanoyl, (2-4C)alkanoyl(1-3C)alkyl, amino{2-4C)alkanoyl,
(1-4Calkylamino-(2-4Cyalkanoyl, N.N-di-[(1-4C)alkyl Jamino~(2-4C)alkanoyl,
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car benoyl (1-3Calkyl, N (1-4C)al kyl car bamoyl (1-3C)al kyl ;| 5
TNF-di-[(1-4 %qat kyl ] car banoy] (1-3C)al kyl, (2-4)al kanoyl (1 3C a?lgﬁp 2008

—| no( 2- 4GV REHY (1- 4C) al kyi am no- (2- 4C) al kanoyl . i d PCT/GRO3AH30S

-[1 1~C)al kyl | am na{2 4C) al kanoyl . 2- 4C) al kanoyl oxy- ( 2-4C) al kanoyl, a *
i no(l 30) al kyl suI fonyl N {1-4C) al kyt#ht no- (1-3C) al kyl sul fonyl, N _V
di [ (11§ a¢)athah hc?’@:aidyy | lasdikd (@) alkylsulfony!,
pyrrolidin-I- (2 4C) al kanoyl . 3. 4- net hﬁzenedl oxypyrrobdl n- 1yl - (2- C) al km oy
1, tomlp@m}munﬂh@ﬁﬂkﬂﬂmﬂﬁﬁﬂeﬁh rhakkyljammpfl=pGlat ¥nd a group

ofthefor 3.1, CO.a tI|d|nIyI,
pyrrol PHFOhd Q‘ﬁﬂl\@l‘%&ﬁﬂ%}cﬁs %W%%ﬁ@?ﬁ@ﬁg*g}g‘%lgﬂ%]%

pyrrolg&;eﬂ b4 RREAY HRpE 2Rl IPALR A alkady! olid-EREO) Bl at Ueet
an Q \Mq&gﬁ I's reprde;!"sertﬁ ed bylp%z opti onal I’?hgfeﬂgrs o%e ﬂ(‘))}r tv\giil

substi gteapicf thedbimmblamaybe t he sanme or different,. sel ected fromhydroxy.
(14C) al kyl, (2-C)al kanoyl and hal o a(parti cuI arly chloro and nore
parti cul arI y fluoao), -and wherei n- y*("2- 4C) al kanoyl group in a

substi @%Hggqé h3@ne or two subsrinents. which may be the
sane owl %rnle"ﬁ% lI'ected from hydm<y and (1-3C)jal kyl, and wherein any

(L.-40Q) al ky! agi whercimarny pymvditlin-Lgh tpyonlidin-Zpl, nmpid]m::-meiimne: or two 20
bstit t whi ch be t.h t | ect d

(1- SC);u:ii:@m” Skt S10RP GGUN & SRR G F1; 06 WISV SRBPE OB o CPUTAM PRy e)
d 1y b

o AU ShE bt WLAEHEN YL ina i Yale b il z%ééqﬁdm ARy oot el Trom

pyr r ol l(lj-mi'}ﬁlkﬂ,r@-cm’:]aﬁmndylrapﬂ hhlngkmi(gamm]‘aelygthup e@ABehparticulichgfluare), bon

at om and wher t he djn er r I. tituted by 1

or 2 groups“‘?WIﬂ i Ig@ﬂﬁ‘?‘ﬂt% ggl"é’i:‘?’ﬁ%ﬂ?s I léil‘ﬁl”ﬁarr)t/)yl

(1- 4@'#%( Eubsﬁ%l %Cﬂn@hxﬁ d aﬁﬁﬁkmﬂ BE &lﬁeﬁlﬁlsbhéb&ammqmy and (1-3C)alkyl, -

N, | -di 1-4C yi, (2-0Calkanoyl. sul fam)y
N- ( 1- 4C) al kyhd whémioaly, (JNN; gmupﬁ) abubstihaent m%ypum@l]}' bears one o7 two

A e b S SRR S SR i g
i 3: noﬁr @Wﬁﬁnﬁ No- %%@ﬁgﬁgﬁmf ﬁn&%’alzl ;Egog!aoes VO 03/ 052831

PCr | GL 13 ¥hifaDfny hebGocychyl 4Gy within yhoR{XC2m0nploptionafly bears an oxo (=0)
am no( 1-3QC)al |l cyl suI tonyf, N (1-4C) al kyl am no-(1-3C)al kyl sul fonyl, N
N-di [ (F4 Gl | ami no(1- 3C) al kyl sul fonyl,

)  Q'-X2is selected from pymolidin-3-yl, (3R)-pyrrolidin-3-yl, (35)-pymolidin-3-yl,

20 piperidin-3-yl, (3R)-piperidin-3-yl, (35)-piperidin-3-yl, pipexidin-4-yl, pyrrolidin-2-ylmethyl,
(2R)-pyrrolidin-2-ylmethyl, (25)-pyrrolidin-2-ylmethyl, pyoelidin-3-ylmethyl,
(3R)-pymrolidin-3-ylmethyl, {35}-pymolidin-3-ylmethyl, piperidin-2-yimelhyl, .
(ZR)-piperidin-2-yimethyl, (25)-piperidin-2-ylmetiyl, piperidin-3-ylmethy!,
{3R)-piperidin-3-ylmethyl, {38)-piperidin-3-ylmethyl and piperidin-4-ylmethyl, and wherein

25 the pymolidinyl or piperidiny] group in Q'-3? is substituted on a ring nittogen by & substituent
sclected from methyl; ethyl, isopropyl, isobutyl, cyclopropylmethyl, methylsulfonyl,
ethylsulfonyl, N-methylcarbamoyl, ﬂ-cthy]cmbmnnyl. ﬂ-isu;_nmp]rlcmbamo}rl. N-
cyclopropylmethylcarbamoyl, N.N-dimeibylcarbamoyl, NN-diethylcarbamoyl,
N-meihyl-N-ethylcarbamoyl, acetyl, propionyl, isebutyryl, N-methylsulfamoyl,

3p N-ethylsulfamoy), N-isopropylsulfamoyl, N- cyclopropylmethylsulfamoyl,_
H;ﬁ-dimﬂhylsmmnyl, N, N-diethylsulfamoy], N-methyl-N-ethylsulfamoyl,
carbamoylmelhyl, N-methylcarbamoylmethyl, 2-(IN-methylcarbamoyl)ethyl,
N-cihylcarbamoylmethyl, 2-(N-ethylcarbamoyethyl, H.T_T-ﬂifmm]rlcarbamu}r]mcﬂlyl,
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- pi peridih-4-yhne

. and wherein any (2-4C)al kanoyl group in a.substitnent on Q opt} F
bears one or two substituents, which may be the sanme or differcd4 selected

from hy (1-3CQall yl, 5 and wherein any (14C)al in a
substi t(c:k;e}wfgn optionally bears one or two substi tuentlj;y'l"ﬁﬁ‘glzqﬂ q’?ay be

the sane or different, selected fromhydroxy, (1-C)alkoxy and hal ogen
(particularly chloro and more particularly fluoro), X2 is a direct bond or

CH2; %@nm-d@wmmml)@bfb&[ﬂmﬂlﬂyﬁbwmﬂmyl met hyI (2R) -

Ry S e e A s
3R | di n-4-yl ,
7 e ety pmbemona g
(39) m_@nwmﬂmﬂﬂwmmaﬁ&d@ﬂwmmmw Wbs, whi ch

A BTl TS AL gt
N(l-%sﬁ@@%pﬁ?arbamyl(l éC)aII 5Pﬂ R,

N- ( 122G mu@ﬂmmhabﬁqgsumnﬂ@wfmwwsqlmmq al | yI ] car banoyl (1

3? ?lkmﬂ;tﬁ@%%iﬁﬂéé%ﬁ Q‘@-ﬁﬂr&%&]ﬂ%ﬁ?ﬁ’aﬂ% W o{ 2-4 al kanoyl ,

( }q,-,-@[a gl Kyl sul fonyl, N

(1- 4C)a kyI am no- O al ky SU|I on I 5 (1- )aI Kyi | am no(l

g(]?al%?{,b}ﬂﬂmﬁ#ﬂammtﬂmrpﬂﬁﬂ @Wlwﬁﬂtﬂmﬂ propylsulfomyl, (2 Conl K |
ne 0X ul i er | ano

pi pePYFOpd P]y'?'f %‘Z‘i"-‘?ﬁﬂ'&@f& %ﬁ?ﬁ%ﬂy % F%éﬁ%xfr&aéﬁgl group of %/he

formak@y "@w\@, ﬁxﬂﬁgﬁﬂﬁkiﬁg{)pﬁpgﬁyﬁlﬁba%ﬂoﬁcﬁ Al 2pishdindpopionyl,

pyrxulldln 1-yl, pyrrolidin- nor phol i no and pi peridino, and wherein

any el mlaﬁetylLZ mmmﬂlﬁﬂwﬂﬂmwl angoy R phibe fomde di no or pi perazin-1
yl group within a substitueet on %3_ _which is represeuted by Qa
optionally beazs - - one or two substituents, which may be the sane or

di {5 qyieptin 30ak o) o qﬁr:e Be16oted frsih maPholing @)jﬁblid’ihd YR pcotadinangy |

andhal ogeno (particularly chlomand nore particularly Runp), and wherei n
any (pRpeidindansmiperapoddli n a aubscituent on @ optionally beats one or

(1730) al oot i Bl 3 ot o iyt b o PY e ooy o

piperazin-1-yl group within a substituernt on Q' or which is represented by Q” optionally bears

one or bwo sobstitnents, which may be the same or different, selected from hydmoXy, oxo,
20 methyl, ethyl, acetyl and fluoro,
and wherein any acetyl, propionyl or isobutyryl group in e sabs(ituent on Q' optionally
bears o or twb subslituenits; whith may be the saine oF differeit; sélected fiomh hydroxy and
methyl,
and wherzin any (1-4C)alkyl groupin a substituent on Q! optionally bears one or fwo

25 substituents, which may be the same or different, selected from hydroxy, methoxy, fluoro,
chloro; )

() Q%-XZis selected from pyrrolidin-3-y1, (3R)-pymolidin-3-yt, (35)-pyrrolidin-3-yj,
piperidin-3-y3, (3R)-piperidin-3-y1, (35)-piperidin-3-yl, piperidin-4-yi, pyrrolidin-2-ylmethyl,
(2R)-pyrrolidin-2-ylmethyl, (25}-pyrrolidin-2-ylmethyl, pyrrolidin-3-ylmethyl,

10 (3R)-pymalidin-3-vhmethyl, (38)-pyrrolidin-3-ylmethyl, piperidin-2-ylmethyl,
(2R)-piperidin-2-ylmethyl, (25)-piperidin-2-ylmethyl, piperidin-3-ylmethyl,
(SR}-pipeﬂdin—E-yimmfl. (38)-piperidin-3-ylmethyl and piperidin-4-ylmethyl, and wherein
the pymolidiny] or piperidinyl group in Q!-X% is substituted on a fing nitrogen by a subsdiuent
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-39 and wherein any (1-4C)al cyl group in a substituent onm Q -optionally
Bears one or two substituents. which may be ‘the same or di fZ2r3ER 2006

sel ect ed WOJRINAIAAE oxy, (1-4C)al koxy and hal ogeno (parti cuPEFGBoyNPer e and
nore particularly fluoro), and wherein_any heterocyclyl group within the Q-
7Ca- group optionally bears an oxo (‘6)2' 5 substituent; (rr) Q-X2 is

sel ect egllebied figpy, racetyl, prapichyy,isobinkyy]l, Ne@iEhylaminodeedg, N—Emlymhhad:ﬂyﬂ 29) -

pyrr ol | d| n- 2- yI nmet hyl , pyrrol i di n3-yl. (3R - pyrrol 1 din-3 vyl,

(39) - pya-Emedhylarging)p FEhetdymaeyprppionyla . Nydimetdamingagetyly| |

Y d@%@”ﬁ%ﬂ*}aﬁwﬁ’%@%@?ﬁﬁ%ﬁ%ﬁf eI e | "

I

group iNnédthylN-sHRniihoicen], -fﬁtlﬂzyim&th Wjddknygel ected from ™ -
aIkyIsquony

(1-4Q alkyl,” (1-C C) al canoy (%C) al kanoyl (1-3C) al kyl
am ng{ 2-Geptararpienyl, (mm@arkylaawha-(pm I poypionyl,

o A AR B e SRS
L2 (Ao AR LAt ot )

pi peri di no- (@dﬂ)emlkanbwmhqm-éeﬂap@pmtﬁwprpma ~Klegroyp witkinh a_group of

whr of TORTRRY B SRS TR ooy Rt the i o Syt 7 -y

gr oupy #ﬁx&ﬂﬂtﬂ&g%iﬁ@ﬁﬂéd&%ﬂf&mﬁtﬂs@ﬁﬁ&&ﬁ' dxy, &apmmtéﬁly]b%e@aﬂ@tlonal ly
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(25)-pymolidin-2-ylmethyl, pymolidin-3-yimethyl, (3R)-pymolidin-3-yimethyl,

20 (38}-pyrrolidin-3-ylmethyl, and wherein the pymelidinyl group in Q‘-}{z_is subslituted on a
nog nitrogen by a substituent selected from methyl, ethyl, isopropyl, iéﬂbuty],

. cyclopropylmelhyl, methylsulfonyl, ethylsufonyl, N-methylcarbamoyl, N-ethylcarbamoyl,
H—isupmpylmmﬂﬁnyl. N-cyclopropylmelhylcarbamoyl, N.N-dimethylcachamoyl,
H,ﬂ-dialhyluaﬂ:nmnuyl, N-methyl-N-ethylcarbamnoyl, acetyl, propionyl, isobutyzyl,

25  N-methylsulfamoyt, N-ethylsulfameyl, N-isopropylsulfamoyl,
N-cyclopropylmethylsulfemoyl, N.N-dimethylsulfamoyl, N.N-diethylsulfamoyl,
N-methyl-N-ethylsulfamoyl, carbamoylmethyl, N-methylcarbamoylmethyi,
2-(N-methylcarbamoylethyl, N-ethylcarbamoylmethyl, 2-(N-ethylcarbamoyl)ethyl,
N,N-dimelhylcarbamoylmethyl, 2-(N.N-dimethylcarbamoyDethyl,

30 N,N-diethylcarbamoylmethyl, 2-(N.N-diethylcarbamoyljelhyl, N-meihylaminoacety],
N-ethylaminoacetyl, 2-(N-methylamino)propionyl, 2-(N-ethylamino)propionyl, _
N.N-dimethylaminoacetyl, 2-(N.N-di-methylamine)propionyl, N.N-diethylamimoacstyl,
2-(N,N-dicthylamino)propicnyl, H—mﬂhyl-ﬂﬂmylmﬁnoacegL
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and wherein any (1-4C)alkyl group in a substitient on Q optionally bears ore ar two
20 subslituents, which may be the same or different, selected from hydroxy, methoxy, flucro,
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(ww)} "Q'-X? is selected from pyrrolidin-2-ylmethyl; (2R)pyrolidin-2-ylrgethyl, - =
(23)-pymrolidin-2-ylmethyl, pymolidin-3-yimethyl, (3R }-pyrrolidin-3-ylmethyl,
(35)-pyrrolidin-3-yImethyl, and wherein the pyrrolidinyl gronp in Q'-X? is substituted on the
25 Ong nirogen by a substituent selected from melhyl, ethyl, isopropyl, isobutyl,
cyclopropylmethyl, methylsulfonyl, ethylsulfonyl, N-methylcarbamoyl, N-ethylcarhbamoyl,
N-isopropylcarbamoyl, N—cyclopmpyimeih]rlcarﬁamnyl N.N-dimethylcarbamoyl,
N HN-diethylcarbamoy!, N-methyl-N-ethylcarbamoyl, acetyl, propionyl, 1suhury13r1,
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2-(N-methylcarbamoyl)ethyl, N-ethylcarbamoylmethyt, 2-(N-ethylcatbamoyl)ethyl,
N.N-direthylcarbamoylmethyl, 2-(NN-dirserhylcarbamoylethyl,
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vieeninL-Haertyl) Zrorrsrazand-Yipropion %’8‘&9 %‘P W8Enyl or isobutyryl
In a subs tituent on Q optlor]gj%[y bears one or two subslituer ts;
may be the saw or_ differed sel ed from hydroxy and nethyl, and
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within a substitment on Q' or which is represented by Q optionally bears one or two

substituents, which may be the same or different, selected from bydroxy, oxo, methyl, el.hy],
acetyl and fluore,

and wherein any acetyl, propionyl or iscbutyryl group in 2 subslituent on Q' optionally
bears one or rwo substilnents, which may be the same or different, selected from hydroxy and
methyl, . o _ .
and wherein any {1-4C)alkyl group in a substituent on Q' optionally bears one or two
substiteents, which may be the same or different, selected from hydroxy, methoxy, fluoro,
chloro;
xx) Q'-X?is selected from pyrrolidin-2-yimethyl, (2R)-pyrmolidin-2-ylmethyl,
(ﬁ}fymﬁdﬁ}ﬁ-ﬁmelhyl, pyrolidin-3-ylmethyl, (3R)-pyrrolidin-3-ylmethyl,
(35)-pyrrolidin-3-ylmethyl, and wherein the pymolidinyl group in Q'-X? s substituted on a
ong nitrogen by a substituent selected from morpholinoacetyl and 2-morpholinopropionyl
which subshtuent optionaily bears one or two substituems, which may be the seme or
different, selecied from hydroxy, oxo, methyl, ethyl and fiuore;
vy} Q'-X’is selected from pyrrolidin-3-yl, (3R)-pymolidin-3-yl, (35)-pyrrolidin-3-y1,
piperidin-3-yl, (3R)-piperidin-3-y, (38)-piperidin-3-yl and pipenidin-4-yl, and wherein a
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hydr oxy and 15 and wherein any (I-C)alkyl group in a substituent
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N- et hydr6@ SRR Ybrmuld¥ | sopr upyl car banoyl, N-cycl opropyl net hyl car banoyl ,
Ned- di t et hyl car banmoyl , oL
20 whesein X? is CO and Q7 is selected from morpholine, pysmolidin-1-y1, pyrrelidin-2-yl,
piperidino and piperazin-1-yl,
and wherf€in any pyrolidin-1-#l, pyrrolidin-2-yl, morpholino, piperidino or
piperazin-1-yl group within a substiment on Q' or which is represented by QF optionally bears
one Or two subslituents, which may be the same or different, selected from hydroxy, oxo,
25 methyl, ethyl, acetyl and flooro,
and wherein any acetyl, propionyl or isobutyryl group in a substituent on Q' aptionally
bears one or two substitents, which may be the same or different, selected from hydroxy and’
methyl, _
and wherein any (1-4C)alkyl gronp in a substituent on Q" optionally bears one or two
30 substiluents, which may be the same or different, selected from hydroxy, methoxy, fleoro,
chioro,
(z) Q'-Xis selested from pyrrolidin-3-yl, (3R)-pymolidin-3-y1, (35)-pymrokidin-3-y, and
wherein the pymmolidinyl gronp in QI-I{Z_ES substituted gn 2 1ing nitrcgen by 2 substituent
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wherein X’ is CO and Q7 is selected from morpholino, pyrrolidin-1-y, pymolidin-2-y],

20 piperidino and piperazin-1-¥!,
and wherein any pyrrolidin-1-yl, pyrrolidin-2-y), morpholino, pipendinoe or
piperazin-1-yl group within a substituent on Q" or which is represented by Q” optienally bears
one of two substituents, which may be the same or different, selected from hydroxy, oxo,
methyl, ethyl, acety] and fluoro,

25 and wherein any ecetyl, propionyl or isobotyryl group in a substiment on Q' optionally
bears one or two subshtuents, which may be the same: or different, selected from hydsoxy and
methyl,

and wherein any (1-4C)alky] group in a substituent oa Q' optionally bears one or two
substiments, which may be lhe same or different, selected frum hydroxy, methoxy, flzoro,

0 chloro;

(ana) Q'-X?is selected from piperidin-3-yl, (3R)-piperidin-3-yl, (35)-piperidin-3-yi and
piperidin4-yl, and wherein the piperidiny! group in Q'-X? is substitted on the ring nitrogen
by a substituent selected from methyl, ethyl, isopropyl, isobutyl, cyclc}pmpyl-meﬂl}fl.
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wherein X is CO and Q? is selected from morpholino, pymolidin-1-yl, pyrrolidin-2-yl,
piperidino and piperazin-1-yl,

20 and wherein any pymolidin-1-yl, pyrrolidin-2-y], morphelino, piperidine or
piperazin-1-yl group within a substitsent on Q' or which is represented by Q? optionally bears
one or two substituenls, which mdy be the same or différent, sélected from hydroxy; oxo;
methyl, ethyl, acetyl, fluoro and chlomo, )

] and wherein any acetyl, propionyl or isobutyryl group in 2 substituent on Q! optionally

25 bears one or two substitnents, which may be the =ame or different, selected from hydroxy and
methyl, '

and wherein any (1-4C)alkyl group in a substituent on Q" optionally bears one or two
substituents, which rmay be the same or different, selected from hydroxy, methoxy, fluoro,
chloro;

30 (bbb) Q'X%is selected from pyrrolidin-3-yl, (3R)-pymolidin-3-yl, (33)-pymolidin-3-yl,
piperidin-3-yl, (3R)-piperidin-3-yl, (35)-piperidin-3-yl, piperidin-4-yl, pyrrolidin-2-ylmethyl,
(ZR)-pymolidin-2-ylmethyl, (25}-pymolidin-2-ylmethyl, pymolidin-3-yimerhyl,

' (3R)-pyrrolidin-3-yimethyl, (38)-pyrolidin-3-ylmethyl, piperidin-2-ylmetiyl,
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Substituents, which may be the sanme or different, sel ect ed flz\/?‘l rﬁmf
0X0, rretrw H% acetyl and fluoro, 20 and V\/nerel n an ace "

pr opi onyl* BPE"P? Iutyr group in a subs Lituent on Q opt|(5'-FF<‘;W'"|3¢‘f 18%ar s one
or two substituents, WhICh may he the game or different, selected from

hydnmxy and _ net hyl, and_ wherein _any (? 4C) al ] yl group in a substitueat on
Q opt | CHR}PiIPEEATZsYImstd (2B hprpes digsd-yinpthyl splpwdm% -vioptiy t he sane or

L T R S i i, ) 92

(29)-p "¢ s Y leEtR Yo i-gi PERbliih- Rt
yl met hgclrcaj ?38%)];;yrrol I di r?l -yl met h }m,(gand mherelanﬁ?ﬁg%é}gﬁ di nglfylgroup

in Q- aendmﬁgylnﬁﬂchgmdwﬂals(a&mmm}ybmu ed from
nmor phol i nogjln_‘i_ﬂi and 2-nor phol i nopropi onyl 30 which substituent optionally
bear substituens, which maybe the same or different, selected

fromh&[.‘.x T_%%9 seleREd Yio afd] f(BR gojied from
pyrrolldl}rz :!gyl 1’(B?)R) pyrlrno i di 0-3 1-’.9',{ 2E§ yrro%n-?ﬁ gerldm 3

wner é?mm-&rﬂg{?}%?ndm(w) %ﬁ) m—3~:}43101 06 .-45- 1Emrmr—ol I di nﬁlndor
pi per| @ﬁ*?ﬁﬂ@vfﬁﬁ%@aﬁi%ﬁ% ‘?’3‘&" ]Zogen by Y
asubsug mﬂﬂk@ﬁ%ﬁﬁclﬁypmﬁﬁﬂﬁriﬂﬁﬁmlh% E{a.?eny

cycl opropyl'met hyl , “met hyl sul'f'ony
i solot ﬁ%plpﬁaimﬁﬁﬂmcﬂﬁﬂhﬁ}plﬂmmnﬂ s:hudﬁhyimltmﬂhwl-ylueum '

L R o A L i ’_

N-di et hyl caap@waeRPthByrroRdiMyiN pi ij St %&@@ﬂ)ﬁﬂﬁmu%&%ﬂﬂ{&mg

rtoacetyl, N-ethylam noacety m no) piopi ony[

2- ( N- etitimpigamby 8 pubnsitusmy selecied ﬁm@m@hﬂwbmmlmmm?kﬂﬂbamnﬂ

pr opi onyl ,

Bt DR T S S T W 2

b cb&h
2- - rrgt #yﬁ%ﬁﬁjg%?ﬁhlagg%%nyﬁﬂmﬂ -et ﬁjﬁﬁm no%' et h?mﬁ ulr onéi % RS di
met hyl MWEﬁme}ﬂDMFBIWWYUUHMMLﬂMﬂﬁwMWy| -

oA S LA MRS ST bk B OBy o1t fory %oﬁyl ,
N-methylcarbaroyimethyl, 2-(N-methylearbamoyl)ethyl, N-ethylcarbamoylmethyl,
2-(N-ethylcarbamoyl)ethyl, N N-dimethylcarbamoylmethyt, 2-(N.N-dimethylcarbamoyljethyl,

20 N.N-diethylcarbamoylmethyl, 2-(N,N-diethylcarbamoyl)ethyl, N-methylaminoacetyl,
N-ethylaminoacetyl, 2-(N-methylamino)propionyl, 2-{¥-ethylamino)propionyl, _
N,N-dimethylaminoacetyl, 2-(N,N-di-methylamino)propionyl, N.N-diethylaminoacetyl, -
2-(N N-diethylamino)propionyl, N-methyl-N-ethylaminoocetyl,
2~(N-medhyl-N-ethylamino)propionyl, acetoxyacetyl, 2-(acetoxy)propionyl,

25 2-(N-methylamino)ethylsulfonyl, 24N-ethylamino)ethylsulfonyl,

2-(N N-di-methylamino)ethylsulfonyl, 2-(N,N-di-ethylamino)ethylsulfonyl,
3-(N-meihylamino)propylsulfonyl, 3-(N-ethylamino)propylsulfonyl,

3N N-di-methylamino)prepylsulfonyl, 3-(IN,N-di-ethylamino)propylsulfonyl,
pyrrolidin-1-ylacetyl, 2-(pymrolidin-1-ypropionyl, 3,4-methylenediox ypyrrolidin-1-ylacetyl,

30 2-(3.4-methylenedicxypyrrolidin-1-ylpropionyl, piperidinoacetyl, 2-piperidinoprpionyl
pipc:razinl—)d&cat}rl. 2-piperazin-1-yipropionyl and a group of the formula:

Q X’

P el
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.i1s pyrrolidin-I-ylacetyl, 2-pyrro|idin-I-yI)propionyI, ]
3, net hyl enedi oxypyrrolidin-1-yl acetyl. 22 SEP 2008
2- (3, 4- npldwakagnagli oxypyrrolidin-| - yI)proplonyI pi peri di noacetyl,
*2-piperidinoprop?onyl, nor phol i noacetyl, 2- nDrphotlnoprdﬁﬂ@ﬁ?ﬁmmﬁﬁbera2|m
yl acetyl, 2- piperdzin 1-yl propionyl ,and a group of the fornula: 20 wherein
X3 is CO axg i's sg] ected fron1nn?§hollna pyrrolidin- J-é
pyr r OYHeER JWD angj Q)elﬁ seleqted fram pyoedidiazl ol pysplidinAdylnpipes nuam;/ :

pyrr L'! Sj'ln__ , pyrmidin 2-yl, orpholino,-prperidino or - -
pi pegum T ;#’ group within a substltuent on Ql or whi ch |s represented by
Qz opt i onghd WheRM Snyoperdhitlin- 15;:9&@3%11&? Fﬁﬂﬁe

rox 5" et hyI et hyI ace yl “and

. different, selected fromh dr ox 0XO0

fI uor%'cﬂmaﬁaulmmmwa 9ru’b@hy$ rﬂpms@md)boyll opnmsﬂwue.gmymgrmm in a

nt o) I or stinents may be
? #'F\gi%ber“ ﬁ%r‘@%‘[&@' ﬁ?ﬁﬁﬁ%@@%@&WHﬁémmaﬁ%ﬂerein any
(14C)ﬂgél hu&h%!ﬂchlh@ subsLituent on Qr optionaiiy bears one or two 30°
substi Luents, which may be the sane or dlfferent sel ected from hydroxy,

met hoxy, mndstherein ashy (d#)al@aflzgraqpm jubstisentoome@’ GptismaBy bear bk oF By | |

) L gk b LSS B 57 o

031%3&@ PCt 24CA~ao0i ~r3U4$U . 46_ selected fromnmethyl, ethyl, isopropyl,

| sobut GY.C opmpyhnet byl , net hyl sul f onyl , ethylsulfonyl, acetyl,
prl@pﬁﬁ%yl rXJdﬁ aelpipd from pyseakidin- iei KIR)-pYrroliven-Byil. i3S baywglidie Syl |

L S O S e,

2 EH(ZR eas;?g yirofdite2-pnRiH amyhimefyl . 2-N
N- d:_iét hyl car bam)yl )et xl)' met hyl am noace[fj';i/‘ilf‘:ﬂ)i K- ét hy}ﬁz;lnl | noacetyl,
2- ( NCHREPRyraliding: @ﬂkpmllm&wwcﬂmlmmdmzoﬂmﬂﬂwhl

41 TR @ e R S
gEg?ﬁﬁﬁ%%%?tfhﬂwﬂ?ggg?§§§§%§gﬁ?gﬁzﬁhﬁﬁgmhﬂyh nethylan1no)%?LSP;8F¥LnyI 2-Q |
_et hyndH @melplpwmma in fah i snbsauadhgn tbarrmsrnylrogez-
I EL?%F%M%%%E %ﬁﬁ@ﬁgﬁ_l_}r&é@% %y%lladﬂﬂ%)l)opg 0;83 iu] fonyl,
3, 4-methylenedioxypymolidia- 1-ylacetyl, 2-(3.4-methylenedioxypyrralidin- 1-yl)propionyl,
pipenidinoacetyl, 2-piperidimopropionyl piperazin L-ylacetyl and 2-piperazin-1-ylpropionyl
20 and wherein any pyrrolidin-1-yl, piperidino or piperazin-1-yl group within a
substiluent on Q' oplionally bears one or two substituents, which may be the same or
different, selected foom hydroxy, oxo, methyl, ethiyl, acetyl and Aporo, - -- - = ——-
end wherein eny acetyl, propionyl or isobutyryl group in a subslituent on Q' optionally
bears one or two substituents, which may be the same or different, selected from hydroxy and
25 methyl,
and wherein any {1-4C)alkyl group in a subslitient on Q' optionally bears one or two
substituents, which may be the same or different, selecied from hydroxy, methoxy, flucro,
chloro;
(ggg) Q'X*is selected from pymolidin-3-yl, (3R)-pyrrolidin-3-y1, (38)-pyrrolidin-3-y1,
30 piperidin-3-yl, (3R)-piperidin-3-yl, (38)}-piperidin-3-yl, piperidin-4-yl, pyrrolidin-2-ylmethyl,
(2R}-pyrrolidin-2-ylmethyl, {28)-pyrrolidin-2-ylmethyl, and piperidin-4-ylmethy], and
wherein the pymolidinyl or piperidiny] group in Q'-X2 is optionally substituted on the ting
nitrogen by 2 substituent selected ffom methyl, acetyl, carbemoylmethyl,
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3:. 1 {VE-di - net hyl ami no) propyl sul fonyl, 3-( 1. jl : 9 9 SEP 2006

di - et hyl aut.i no'%ﬁgropyl sul fonyl, - pyrrolidin-1 y]aeetyl,

2- (pyrrol P& h 281) br opi onyl, 3, 4- met hyl enedi oxypyrrol i di NPCTARRERGIWE . 15
2- (3, 4- met hyl enedi-oxypyrralidin-1-yl)pnpi ony], piperidinoacetyl, :
2- pi peri di nopropi onyl, norpholinoacety¥; 2-norpholinopropionyl,

pi per ap-metylaminbadetyl, N N-diarednitamiroptaryl (PN ¥ di-athylania b Rispydulloh e dndr mul a:
wherein X3 is COand @ is selected from norpholino, pyrrolidin-1-y3,
pyr r ol PyEelidinylrylaceyl. pi peri di no and piperazin-1-yl, and wherein any

pyrrolidin-|- |l 2= yi r phod .l no %&di or. pi.nerazin-1-yl
group Wit hi r@%@ﬁ%ﬁnyﬁﬁnﬂg‘w éy!, %‘?“Iﬁﬁi&’ﬂ GRS Eazf&fuﬁgﬂ%?’%ﬁ%al ly
bears or @RSsubistitiphtsSikisk sy dRithe sihd 6P diffBNAE sé1BGed RUR: 1fdrohy, b6, Sikdthy

sel ected from hydroxy, ow met hyl, ethyl, gcetyl and ]ﬁuor}{), 25 and’

wher &i ety peeipland fluogs,opi onyl or i sobutyryl group in.a substituent on Q
optionally S _one spbstituente,. ' .be_the sane or

N bea Wné ch.m
efferent, s ‘g E&’%Wﬁ? AR 11 3 8ytuent o Q % PSS O oL | 1y
; . e \ “ whi ch
group kdbsﬁh&ﬁ&?ﬁrhﬁh&ﬁ??ﬂgr% M&@M&Mg&%&ﬁd%ﬁﬂfﬂﬁ%w& ?Fﬁ?ﬁi i c

may be the sanme or di t, selected from hydroxy, 30
chl orothlpema) Q -Xa is selected & nn pi peddin 3-yl . (3R)-piperidin-3-yl,

(3S) - pi peridi -yL and i peridind-yl. and wherein the piperidinyl group
(o0 D50 < 2l whinbin 5 eal B Aguthuenlin S BhSomuy et AhiBmRy ol cor od

f r onumaidartuenet hyl , i sopropyl, isobutyl, cyclopropyl.nethyl, 2 2 SEP 2006
WO UImM32831 - PClI' I GBQAJI A 306 .47- nethylsul fonyl, etbylsul fonyl, acetyl,

prpi onfihh} i E55Gt s selpsted Gprapmalidin-Byl, (GR)-pymelidiy-Bed (SMpyirokdingg-yl, 2-

-N- et hyl cerb I hvl . .. Neet.hylgarbanl oyl methyl .. 2- . )
1% ot by PoERRRE TS RO e D R AeRRE R ool pymmolicin-2-yimethyl,
2-(JT, (grdk Bk | i din= ElyBhANYIC A, B iteshy bl

| V-di et hyl car banoy]) et hyl , N-net hyl ami nqacetyl, N- et Hyl am uoacetyl, 24N

met hy| ¥heR) heaymeliging! orpiperiding greun in6) pXaisisubilyled on Meminpiitrgantiy a

T ESE A A SR b LT

T o i REbDTOR Akl S se sk AN o OP Oy 2

i, N di Gkt h{d #ETHe pdletisd omfpipsriding-yl| pyroilidenyimethylo) el hy] sul f onyl
{2R)-pymrolidin-2-ylmethyl and (25)}-pymrolidin-2-ylmethyl, and wherein the pymolidinyl or
piperidiny] group in Q'-X? js substituted on the ring nitrogen by a substitent selected from

24 acetyl, hydroxyacetyl, N.N-dimethylamninoacetyl and pyrrolidin-1-ylacetyl;
(i) Q' is selected from pyrrolidin-2-ylmethyl, (2R)-pyrrolidin-2-yhmethyl and .
(25)-pyrmiidin-2-yhmethyl, and wherein the pymolidinyl in Q'-X2is substituted on the dng
nitrogen by a substituent selected from N-methylaminoacetyl, N, N-dimethylaminoacety]. and
pymolidin-1-ylacetyl; -

25 (kkX) Q'-X7is a group of the formula A:

ywl

R

|
R

A
wherein: _ )
R* is selected from carbamoyl, N-(1-6C)alkylcarbamoyl,
30 N.N-di-[(1-6C)alkyljcarbamoy] and a group of the formula:

Py
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. 3-N-ntt hyl am n6) propyl sul fonyl, . 3-(-ethyl am no) propyl sul fonﬁl 3E l{E di
met hyl am no) propyl sul fonyl, 3AT~I di ethyl am no) propyl sul f ony 2 SEP 20

pyrrolldln I | aceryl, 2-(pyrrolidin-1-yl)propionyl.

- 3. 4- nelb ypyuolidinl yl acetyl . PCT/GBU301304
2-(3, 4- nethylenedloxypyrrolldln 1-yl) propionyl, piperidinoacelLyl,
2- pi peai di nopropi onyl, - 15 norphotBheacetyl ; 2 nor phol i nopr opi onyl

pi peneinl-yl acetyl, 2-pipet-I-yl prhiényJ and a group of the formul a:-
wherein X1 's Co and ,Z is selected from norpholino, pyrrolidin-I-yl,

pyr r otieein X szq:n angi Kbeéahawyah'hgrﬁppévlm@@m 4, Sor Greemie® i n any
B?’L;%&an%& h%'la&?cg'x@ %obﬁ:cﬁnémgﬂ 1%&%& a£%$£%$#¥snF%pr esent ed by

Q@ opeicaianihy selafudrom BELFGY, oky@natiiddpeenl s, which may be the sane or
di f.ferent. select ed from hydroxy, axo,  net hyI ethyl, acetyl, f]lJuoro and

chlSoro, amed wheri Wtﬂd@f@th tyraomRiGnEeR APBobut yryl group in a
substitnent o pt on bear s bst it whi ch may
e the. safitd Bhein B2buRiEAy beaf pucSRhir by Rhelt Bol otk S 58, "Mher ol 1
any (wifin mhyyeé ﬂﬂrsﬁﬁﬁci-ﬂlf&réﬂ,b&ldc’éddﬂiﬁmﬁﬁln nd By deRR! (1 MeRySandne or - t wo
substituent's, which nmaybe the sane or different, selected from hydroxy,

met hdHC)ﬁlk%mL chloro; 30 (bbb) Q-]Cais sel ect ed frompynolidin 3-yl,

3R
E3R§ P i WBeeS; iy TR b GrdcHasion ctonpPudiih il idiaflybeams ope,
2- M) 1o ki subsﬁﬁairsm mim%ldlmzar 3 Weich yhay Hed smmui ditfefen®scydondt fth,

rrolidin-3 y]nethy]

pyrrolidiu-3- hnet { Y
( 3S) -hpleeenst, b ﬁxsaﬁww ey opfionally @/Fulﬁﬁngﬁn selectedfraE pysnog BItRAD

0310 di n- 2~yl net hyl 23

di n- ?@&%ﬁyy@%iﬂ}%@%gméﬁf ﬁﬁeﬁ%‘jﬁlﬁl perl_ I(gR) %l ggrl él n- ( %rglaltoﬁyl

(3S)-pi pemPai m&tedmﬁ eﬁl,{mumﬂkﬂl m-m)mgmmxiﬁmﬂmmﬁ}.ﬁz i s sel ect ed
Fromi)yrrﬂ|d|n3 rtnI|d|n3y and (3S)-pyrrolidin-3 yl; (ddd)

Q. x4 ﬁs}asleﬂ@df@affﬂé@qskgmmmlm ¥l peridin 3 yl, .
py al-r _ﬁﬁfﬂ‘ %%ﬁggﬁnw%&‘gd mf‘?@‘kﬁéﬁcﬁﬁ”ﬁ'ﬂ%ﬁ%@ﬁ S?:)Z(rji 1:jlr ﬁ[ns- yl,
(3R) s.@mmyla%ﬁlm, NA{ B Nkyaiishay@-galkpl, per i di-n-4-yl, : :
Py N T ey imoyl (-6 Cyaliyl and (2-6C)alkanoyl(1-6C)alkyl,
and wherein any (L-6C)alky) or (2-6C)alkanoyl group within B> aptionally bears ons
or more substiluents (for example 1, 2 or 3), which may be the same or different, selected
20 from halogeno, hydroxy and (1-6C)allyl and/or optionaily a substituent selected from cyano,
nitro, {2-8C)atkenyl, (2-8C)alkynyl, (1-6C)alkoxy and NR°R", wherein R? is hydrogen or -
(1-4C)alky) and R is kydrogen or (1-4C)alkyl, and wherein any (1-4C)alkyl in R*or B>
optionally bears one or more substituents {for example 1, 2 Dr3)-which may be the same or
different selected from halogeno and hydroxy andfor optionally a substibtent selected from
25 cyang, nitro and (1-4Calkoxy,
or R® and R” together with the nitrogen atom to which they sre altached form a 4, 5 or
6 membered ning, which optionally bears I or 2 substiteznts, which may be the same or
different, on an available ring carbon atom selected from hulugénn, hydroxy, (1-4C)alkyl and
(I-3C)atkylenedioxy, and may optionally baar on any available ring nitrogen a substiment
30 {provided the ting is not thereby quaternised) selected from (1-4C)alkyl and (2-4C)alkanoyl,
and wherein any (1-4C)alkyl or (2—4C)a]]mn0}'i group present as a subslituent on Lhe
nng formed byR*and R" ¢ together vnth the mt:ngen atom to which u:ley are attached

optionzlly bears one or more substituents(for example 1, 2 or 3), which may be the same or
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{2R) -pyrrolidin 2-ylnethyl, (2S)-pyrrolidin-2-ylmethyl, yrr?n% 70 s
3y|rreth 9 kgﬁ%hpytralldln 3y|rretby] (39)- pyrrolldln 3 tryl 06

pi peri di n- 10 (2R)-pi peridin-2-yl net hyl, fGB3/01306

(2S) - pi perl d| n- 2- yhnet hyl, pi peri di n-g yl tuethyl, (3R)-piperidin
3-yl et (3S) - pi peridi n-3-yt net hyT 2hd pi peri d| a-4-ylnrelhyl, and
Wnerel@féﬁ@tﬁ?#@ﬂlﬁﬁﬂhwﬂmﬁ%ﬂgmxmi@rGmﬂﬁﬂHY@Eubsmeemu&isltﬁ! fromd on the

ring [ en sttutnt selected from N nethyl carbanoyl ,
N et hyﬂmw{ﬁ'@f bpyl car barmy] l'i -cycl opropyl net hyl car banoyl, N
N- di net hyl ¢ ghdafiBi¥in any hetkPod\clyi SidipRv %W—,%Wﬁﬁﬂaﬂyhmlmz '

a . -

] T-et byl carbanoyl, N net hyl sul'l am)yl N- et hyl sul
N- i sopﬁbpﬁ#%}mrﬂhwmq[-ﬂ}muhsumems

I | f ~i|IF vl |, NN -diethylsulf
L R BRSSP 72
hj - met
L o b T

2~N, N-aj In;ﬂlmaﬁnhanhy])et hyl, 20 N j-diethyl carbanoylnethyl,
N, N- di et hyl car barmoy] ) et hyl, N- met hyl ,_poacet yl, N-ethylam noacet yl,
2- Mret hyl am no) pr opi onyl . 2 {N-et hy n‘o) pr opi onyI - X, Ndim

hyl ] .  2-
ﬁII I Yd%ﬁ n(?(?l(I;I)IIIIpr orﬁ%wwq%qul mIDgéﬁ%nOU’ yﬁﬁf&w]

2- ( hB neipbprinNE-gL hyl an i no) pt opi onyl, acet oxyacetyl 2- (acet oxy)propi onyl .

25 2 +I rreth a ni nol£t hyl syl f on I (N-eth Isnjn_o)etlt | sul fonyl ,
2- NLi - ‘I'RIII’I"gﬂY ﬁ éﬁ%f& FBECf onyf,  3-

rrI\I_etrrﬁ;IlIgI‘rn no pr%%%??uﬁ%ﬂﬁ%hﬁﬁﬂl\{ gi%%]é IEII‘P@op S{I o’InI/I Nl

pyrrali d| n- dnd/ whereinyiny (B—ﬁ@gﬂqﬂlmc{ﬁmﬂja}jchﬁqy@mpw.ﬂun R* optionally bears one
Sknct hyl enedi &%ﬁ%’ ITIII di n- I 5/3/ i
2-(3, ))‘15‘?'6‘1541@313'7? eiaFeAr diifoartselerted from

o oo e'%%‘%ﬁé RO O (@“’@ s gl gl %ﬁ%@%&%ﬁ%@ﬂ%ﬁ% and e
-49 vxk@r&ﬁl}a]héﬁy] &m&d{qm?mld(i-@]aﬂmky.d frompyrrolidin-1yl, -
e el o B s S KBG%E@ %éaﬁwm%ar&e%%ﬁwnﬂ%w wi thin
2 VDL AeS), 6‘3‘1%”&“#1%%*? TEFECRIAL,  oront o6l boted from
hy dr ox3-() Qalkyletubaimoyki 6 alkyl, _.Eda-[ﬂ-ﬁc)alhl]carhamoyl(l—ﬁ!:}ﬂkyl,
20 sulfamoyl(1-6C)alky], N-(1-6C)alkylsulfamoyl¢ 1-6Calkyl,
NN-Gi-[{1-6C)alkylJsulfamoyl{1-6C)alky] and (2-6C)alkanoyl(3-6C)alkyl,
and wherein any (I-6C)alkyl or (2-6C)alkanoyl group wilhin R optionally bears one
o1 miore substituents (for exammple 1, 2 or 3} which may be 1he same or diﬁ'c:cnt selected from
halogeno, hydroxy and {1-6C)alky] andfor optionaily a substituent selected from cyano, nitro,
25 (2-8C)alkenyl, (2-8C)alkynyl, (1-6C)alkoxy and NR'R", wherein R” is hydrogen or
{14C)alkyl and R" is hydrogen ar (1-4Calkyl, and wherein any (1-4C)alkyl in R* or R
optionally bears one or more substituents (for example 1, 2 or 3) which tmay be the same or
diffezent selected from halogeno and hydroxy and/or oplionally a substiment selected from
cyano, pitm and (1-4C)alkoxy, |

30 or R* and R together with the nitrogen atom to which they are attached form 2 nng
selecled fom pymrolidin-1-yl, piperidino, morpholino and piperazin-1-yL, which dng
optionally bears 1 or 2 substiteents, which may be the same or different, on an available ring
carbon atom selected from halogeno, hydroxy, (1-4C)alkyl and oxo, and may optionally bear
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. acetyl, tluoro and chlom and wherein any (1- 40) al kyl group in a
substituent on Q optionally beats one or two substituents,@hEEp 78§ be
the sane or different, selected from hydroxy, nelhoxy, fluoro, chlom to

S (fff) Q WRNIHBEILe ected from pyrrolidin-3-yl,.(3R)-pyrr orCEHGBEIZ G
(3S)-pyrrolidin-3-yl, piperidin-3-yl. (3R -piperidin 3-yl,
(3S)-piperidin-=3-yl. piperidi n---yl-53pyrrol I di n-2-yl net hyl,

(2R :ﬂb’d&fy‘ﬂv’nﬂhﬁle ?inﬁ vk kubs(iBSht Gibv¥iakd i fing iy hofehét¥by quatemised)

pyrrolidin-3-yl nmet 94(1 yrmidi n-3-yl met hyl ,
(3S) sp;epmmx(mwa&ﬁlm ii-ézz)s&ﬂmvh 2-y] et hyl ,

T

Pi perdrgh B?Rh)iﬁdR" memﬁhemntrb :mwmbmdhydmpmmmml nyl group in
Q- 3Cs S subs Ituted on the rin nltro en by a substilnent selected from
. pyrim opdionally beazceteydr, more splystingh pplxbprahwmchnmybcmesamanr

:;» ?Bn@%l}tél enedi 0 g%rrﬁl i di n- %h Axgceﬁ[k%w@uyﬁwpm%ﬁﬁom

2- plm era2| nt yl acetyl and 2- p| perazin-I-yl propi onyl 20
and eréin any yrroll pi peridi no or peraaln | --yl group within

a substimjuent @ }ﬁiﬁmmmnaﬂhﬁﬂmdﬂsﬁ-mﬁmd Kladve wdierei, whi ch may be

ana Toumppnieced ot b R EC RNV e R TG Rl e by °Cr o))

I Ny@ asgléﬁﬁbfﬂie%rr@lﬂa@ optlonal |y bears one or two substituents, which may
be the sane or different, selected m hydroxy and 25 nethyl, and wherei n

any (1-4Calkyl group in a substhﬂeﬁi ~on Q optionally bears one or two-

et hogFm s 60 S B8 s B Bt PRt radbhan i ehepGn 4y T

(3R) -pipsdagnldin- 3-yi, (38) pyrrolidin-3-yl. 30 pi per| di n- 3- yI
(3R) - plper|d|n3yl | peridin-3-yl, piperidin-4-yl,
pynol i di n- @cwlmcmﬂ op hoarsy o1 2iFybstitugnigswhigh may be the same or

(2 ro [ eridi.nsy4- vyl met and wherein the’
py ! df ntﬁ%perl | g‘y;mgro’l%ﬁn? t:g‘éﬂl s¥'op a5‘%%’13 |y subs;i tuted on the’
ri ng - n| ﬁrmﬂﬁhr&)z‘.aa L f iy R bR ine 08 Gy $ubstiments

Y l%agfﬁs P 2006 03/.082831 - PCT/ CB03/ii 1306

car baat oyl net h -~ -

50 Nforsxemple ﬁwé?aeﬂmh mpy be hegame on i fgns seleeted from fluoro, chlor and

3(LEg (cj.llrcr&m I or opﬁogeﬁf apﬁﬂlys%ﬂugn?ngl Eﬂ'ﬂm cyano, nito, vinyl, ethynyl and -
methoxy,

10 R is selected from hydrogen, (1-4C)alkyl, (1-4C)alkylthio, {1-4C)alkylsulfinyl,
(I1-4C)alkylsulfonyl, (2-4C)alkanoyl, carbamoyl{1-4C)alkyl,
N-(1-4Chalkylcarbamoyl(1-4C)alkyl, N.N-di- [{1-4C)alkyljcarbamoyl(1-4CYalkyl,
sulfamoyl(1-4Chalkyl, N-(1-4C)alkylsulfamoyl(l-4C)alkyl, '
N,N-di-[(1-4C)alkyl]sulfamoyl{1-4C)alkyl and (2-4C)alkanoyl(I-4C)alkyl,

25 and wherein any (1-4C)alkyl or (2-4C)alkanoyl proup within R* optionally bears one
or more subshients (for example 1, 2 or 3), which may ha the same or different, selected h
from fluore, chlore, hydroxy, melhyl end ethyl andfor u;;}linna]l]r a substiment selected from .
cyano, nitro, vinyl, ethynyl, methoxy and NRAR", wherein R" is hydrogen or (1-4C)alkyl and
R” is hiydrogen or (1-4C)alkyl, and wherein any (1-4Calkyl in R* or R® optionally bears one o

30 more substituents (for example 1, 2 or 3}, which may be the same or different, selected fmm
Tluoro, chlore and hydroxy and/or optionally a substituent selected from cyano, nitro and
methoxy,
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pyrrolidin-1 ylacetyl, and wherein any pyrrolidin-1-yl, group%ﬁl égpmﬁbe

substitn optionally bears one or two substituents
t he sanee‘gb“g}ap%lr ent, selected from hydroxy, oxo, nethyl ]’C?SGEPH@‘PM acetyl

and fluoro, and wherein any (1-4C)al ?/ group in a substituent on Q
optlonally bears one or two substit” ént whi ch may be the sane or
different' w& @uﬁé’ﬁ%ﬁ&bﬁlﬁrhﬂﬂlﬂiﬁy]WHmtﬂW@hmmctmc:hvd)fnrmﬂﬂwmere| n

st 1 Firb et Ry idin ol biobt b Bk bR MRl e © 1

3R v
7 s e i

pyrrol nad:nn—ﬂemlsmtthgt from hﬂ%ﬁrpyhycbhxjd imyetiRe] yelndtaingd loxo, and may optionally bear
(2S)-pyrroli Imst ridin:-ylpethyl, and wherein the
pyr rmvonvawgﬁﬂl fpm%wm rﬂsﬁﬂw@ F&r@ﬂ%l £ing, i 0ot ey gplamsed) ng

nit roge t Lected frommethyl, acetyl, hydroxyacetyl,
car bano i q#"?ué éﬂ?%'élham nvdoetyl, N, N-di met hyI ar ai noacetyl and

pyrr olnndn)ﬁi XY i gioup pf I:I(E:l fioirpule) A@s dﬂﬁnséhfﬂdkk}iaﬁavammmrl di n-4-yl,

| 2-vh hyl | 2R |
PYS) © b e Grpa Som dachgi N Py erhamiy, B s cyeopebamesiand ny)

group j D% écémﬁH stltuted on the ring nitrogen by a substi tuent
sel ect € om acetyl, hydroxyacetyl, |-dhnethyl am noacetyl and

pyramlidin-1-ylacetyl: 1] Q X2 i g&@kected from pyrrolidin-2-yl methyl,

(2R) - pyrrao] hyi (29)-pyrm idin 2- ybnet hyl, and wherein
t he pw#'ﬁflpafyd &?ﬂl{ﬁi %l?gsfmm"@@ 1r3Heum#a 00, PIgRrdin by a

sobst III;E&% jected from N- et hyl am noacetyl, Mdi net hy] am noacetyl - and
yrroI i Y hcetyl 25(kkk) Q- X2|sagroup of the formula A°*° R Ra
wher ei randlvwlertis hal@lﬁmﬂoﬂbﬂ:muiemslahﬂh@%ahksﬁm:bamyl - 30

|03(rj|032£% %‘ﬁl: @/{Iﬁ@gar bg yl cﬁnd ay{géfy?%ﬂgﬂ‘y tuk;[% Jn(&ragﬂytﬂa 2 2 SEP 2006 WD
end wherein any (1-4C)alkyl group within R* optionally bears 1 or 2 substituents,
which may be the same or different, selected frem fluoro, chloro and hydroxy end/or
opticnally a substiment selected from cyano, nitro, vinyl, ethynyl and methoxy,
R is selected from hydrogen, methyl, ethyl, isopropyl, isobutyl, cycloproplymethyl,
methylsulfonyl, ethylsulfonyl, acetyl, propionyl, isobutyryl, carbamoylmethyl,

20 N-(l-4C)alkylcerbamoylmethyl, N.N-di-[(1-4C)alkyl Jearbamoyimethyl, sulfamoylmethyl,

N-(1-4C)alkylsulfamoylmethyl end N.N-di-[(1-4Calkyl}sulfamoylmethyl
and wherein any (1-4C)alkyl, acetyl, prupinn}rl-nr isabutyryl group within R® _ _ )
optionaly bears 1 or 2 substituents, which may be the same or different, selected from fluoro,
chloro and hydroxy, methyl and ethyl and/ar oplionalty a substituent selecied from cyano,

25 pilee, vinyl, ethynyl, methoxy and NR*R®, wherein R® is hydrogen or (1-4C)alkyl and R" is
hydrogen or (1-4CJalkyl, and wherein any (1-4C)alkyl in R* or R” optionally bears 1 or 2
substituents, which may be the same or different, selecied from fluoro, chloro and hydroxy -
and/or opticnally a subshiluent selected from cyano, nitro and methoxy,

or R* and R together with the pitrogen alom to which they are attached form a ring

30 selecred from pyrrolidin-1-yl, pipentding, morpholino and piperazin-1-yl, which ning -
opticnally bears 1 or 2 substitoents, which may be the same or dﬂm:nt, on an avmlahle Ting
carbon atom selected from halogeno, kydroxy, methyl, and oxo, and may optionally bear on



------------- a. = il Ik il el iy, s S SRR T S P Sl ol S o RSP EP_F_PL Lo ol o el == r - el Sl LT B o T Bkl -

. Q@ Xy - wherein X3 is COand 2 is a hetaocyclyl group selecte dzfgﬁimzﬂﬂﬁ“ 5

or 6-nmenbered nonocyclic helerocyciyl group containing | nitrogen

her eaocat om and optionally | or 2 heteroal ons selected fromsul fur, oxygen
- and ni t mpessSland wherein @ is attached to X3 by a ri ng'l‘mmlnmgmﬁ atom

and wherein @ optionally bears one or nore stibsti luenls (for exanple 1,

2 or 3), V\/ni ch may be the sane or-8&&ferent, selected from hal ogeno,

hydrgﬂ% anoyl ey p@eﬂ uﬁa&:ﬁ&) SoRTHRM the ﬂ%\ﬂ@@ﬂﬁt&ﬁgﬂwﬁﬁs&ﬁmb&m or

(2-6 I'n R4ot|onally bears one nor e
subsﬁcﬁmﬁmt@léﬁmg&,arrpl e 1. 2 or 3 V\:hl ch maybe the sane or different

sel ected from hal ogens roxy a I.kyl andl ot optionally a
subs §eemintQ'sXT is @xeser ¢ighe E%HWE“XT?FE'FB KeRYF=N 2- sC) al kynyl and
(1-6C)al k &gﬁ& al kyl | hi o,
(1-60C) al k?/fqéﬁ?%ényl : gﬁa%d[( H@Iﬁ]ﬁ‘ﬁ onyI Gyi%ucg%al ﬁ&é@@ﬂ'

carsbanoyl (1-6C) al ky], is N (1- 6C)8Q-X-

yl ]E:?r banoy&(gl 6C) al I%NEI 3N-di - 1( 1-6Q ali i/l ]cs ngm%@(pjip G%J?I kyl ,

su ﬂﬁﬁ)haﬁhiﬁ

1V-di-[(L-6 3 [Fa.ﬂs 199@ g&)@{,yﬂelﬁ O al kyl , fand

wher ei n arﬂ}%@%é gb{l&{(;@)}?%a%% égl}r%)y r((;ﬁmp k 5 opt |rgnal |y bears

gnfef dfferi Qg[ﬁj&bﬁi-ml h ;ﬂgﬂ?@cﬁnﬁmllemﬁmgl &iﬂxosé whi ch maylbe tg/e sane or
ifferent, selecte rom hal ogen r oxy..an i, - and/ or

opt i onal | yind WhaminamHil-4ealkyl S’EP‘-‘PP"GEH“E: ! “aHFPFWg 1(”2%@5’5%

(I "5%@%‘%’?3‘ erég;?@oﬁhﬁ?&&%lt or (1- C)4k Ib %%%Wl 4C) al kyl in

eor Iﬂpﬂnna]}ymhsmﬂaitlwcﬁedfmmmﬂhow,mre substituents (for example 1, 2
or3) which jmy be the sane or fferent sele fro hal ogeno and hydr oxy
and/ or opth dﬁa‘?ﬁ"‘h&%’@mﬁﬁ%@%@ E@EWFM n|tro' and

(1-4G WE‘%’Y R' and Rb together with the nltrogen atomto which they
are a d"mil rﬁa 4,5 or 6 nenbered rlng, whi ch optionally bears | or 2
subst i tuemnﬂ,wh&fumhn iy Omlitvh gronp mvdtlon R® dplﬁnﬁlmﬂlgﬂltarsdmré'mlﬁmelab.l e ring

carbon atom sel ect ed from hal ogeno
( 1153 yhdeikyay he thegrme of Gift %Fgwwq\gg{ E%F}'Jé‘ﬁi‘ é‘?éﬁﬁéﬁ 78 ring nitrogen
a su agr& "%&f s not thereby quatenised) selected
forri %EE y tﬁB{t ¥]!(2 4C) al kanoy}"J and wherein any (14C)al kyl or
(2- AQppix a@neﬁ:sgrm pf&sé‘mtuldsﬁeassiﬂﬁutdmdkhk) @n\'@h&t‘rﬂn ing forned by R "and
Rh t Qget her e. nitrogqge 0 |c rc attached optionally
bear dﬁé"ﬁ‘f‘%ﬁ”@ﬁ ‘*t'-‘@gﬁ‘?@ ﬁﬁ]gﬁ% whi ch nay be the
Sane 3@ melhyl-N-ethylcarbamayl, and 2 group of the formula:
20 Q-3
wherein XE' is CO and Q7 is morpholino (particularty R* is N, N-dimethylcarbamoyl),
¥ is selected from hydrogen, meshyl and ethyl (partn:ula.rly R5 15 h}rdmgcn of methyl;

more parlicularly methyl); )

L

(qgg) R'-X'is selected from hydrogen, {1-6C)alkoxy and (1-4C)alkoxy(1-6C)alkoxy, and

25 wherein any (1-6C)alkoxy group within R"X! opticnally bears 1, 2 or 3 subslituents, which -
may be the same or differcnt, selected from hydroxy, fluere and chloro, for example R is
selected from methoxy, ethoxy, isopropyloxy, cyclopropylmethoxy, 2-hydroxyethoxy,
2-flzoroethoxy, 2-methoxyethoxy, 2,2-diflaoroethoxy, 2,2,2-trifluoroethoxy or
3-hydroxy-3-methylbutoxy.

30 As will be reelised the group represented by formula A in paragraphs (kkX) to {(ppp}
above contains two chiral centres on (he pymolidinyl fing. As mentioned hereinbefore the
present inventicn encompasses all sterecisomers of the group of formula A, for axamplé the
(ZRAR), (25,48), (2R,48) and (25,4R) isomers,
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hal ogeno and h%ﬂdroxy and/ or optionally a substituent sel ect d= f4em

(1- 4C) a] kO 4HB2M - 1C) al koxy. and wherein any heterocycl yl PgmmERwImItigi n t he
Qy X? group optionally bears 1 or 2 oxo (rO or thioxo (=S) substituents;
5 (111) Q1-)1:2 is a group of the for®uta A as defined in (kkk) above

wher ei n:  RAAi farthi@] epstiodémén @ndeanbaiinlis a mbadotfife) Ak ¥tiveadfiRe Botnala 1
Nl d~i -[(1~C) al kyl I rat bamoyl and. a group of the formula: wherein 30 is CO

and "Qfwheyeie| ected from p yaalidin-I-yl, norpho]ino, piperidino and 10

1I | bst whi ch-
mmy btrie bR Hop R, R IR B RE YOHE  al eyl
oxo and- &(Zﬁﬁmy Vih R'axd ophieh iy bedibonk lor §fra nddox 9 Euﬂsané@@h@wyﬁgrourn

within R4 optionally bears one or nore subs tIITEI’ltS (for exanple 1,
3) whi Drandéor asgbstiecnt asleciod froing mlusnﬂ-@é]aﬁqrﬂmwrdmﬁ(ms}ﬂihﬂm hydroxy

ESZS(C:)l'ﬁ#R%?é)]GC st B oste Rbrormost antof b i o kertﬁlequlfr Or"ulcfyfgm e
(1 258;) S fmpohalaau Ly ﬁ%ﬁﬁﬁi‘mmﬁbamﬁﬂa&?aﬂyf' "
N-(1- H-Id(@u.tﬂr-ahﬁmi‘mw hesekn/in is 1, Z or 3 (parncularl},r 1 or 2, mare particularly

V(1 ob) artls B Kok Xﬁ%”%é%eé—qﬁf%%péa I JETU TEY CTTTINN

and ;¢ 2% g’gnbcanayl (1-6C) al kyl, and wherein any (I 6C) al kyl or
(2- 6C)a kanoyl group within R5 optionally beats one or nore substituents

SR eivipeitg Eapviok v ariansegiedidheath sdgaeic aspridde U
oy oL ks SR hecB o Bt el i an
NR Rb m%ﬁér?&rﬂ:l Kifut, %ﬂmﬂm&mﬁ&&@ﬁﬁmzm%ﬁ%&g&%m% 2 cars one

(1-4C) al kyl, and wherein a (111C)Hal"ylm inr
or nore submdwhmmﬁl%ﬁmngaxamm-ﬂmymmm@ yhlty belaes sabstioent

ubs{ | SR TEa ot RPamOY GEron %{w“%&ﬁﬁa@%%éé@%@%ﬁ”%@ﬁw and &
Lo SOOI A A M S OSCMIISIIOSE 2,([10,
whi ch Ni{hesCalkylearbamoyt, N.N-di- (l—l‘iC)aIk)r]Icarbamu},rl (2-6C)alkanoyl, salfamoyl,
N-(1-6C)alkylsulfamoyl, N,N-di- [(1-6C)alkyl]suifamoyl, hydroxy(1-6C)alkyl,
cyano(1-6C)alkyl, amino{1-6C)alkyl, (1-6C)akkoylamino{1-6C)alkyl,

20 di-[(1-6C)alkylJamino(1-6Calkyl, amino(2-6C)alkanoyl, (1-6C)alkylanine{2-6C)alkanoyl,
N.N-di-{(1-6C}alkyl[amino-(2-6C)alkanoyl, (1-6C}alkoxy(1-6C)alkyl,
hydrOK}ril-ﬁC}alkox}r(l-GC)a]kyll, carbamoyl(1-6C)alkyl,

N-(1-6C)alkylcarbamoyl(1-6C)alkyl, N.N-di-[(1-6C)alkyl]carbamoyl(1-6Calkyi,
(2-6C)alkanayl(1-6C)alkyl, (2-6C)alkenoyloxy(1-6C)allkyl, (2-6C)alkanoylamino(1-6C)alkyl,

25 N-(1-6C)alkyl-(2-6C)alkanoylamino(1-6C)alkyl, (1-6C)alkoxycarbenyl(1-6C)alkyl,
(1-6C)alkoxy(1-6C)alkylS(0), (wherein q is 0, 1 or 2), amino({1-6C)alkylS(O), (wherein q is
0, 1 or 2), N-{1-6C)alkylamine(1-6C)alkylS(O), (wherein q is 0, § or2) and
N, N-di[(1-6C)alkyl|amino(1-6C)alkyl5(0), (Wherein q is 0, 1 ar 2),

- and Q' optionally bears on any availal-ﬂﬂ carbon atem in the ong 1 or 2 substituents
30 selected from (1-4C)alkyl, (2-6C)alkenyl, (2-6C)alkynyl and oxo,
and wherein any (1-6C)alkyl, (2-8C)alkenyl, (2-8Cjalkynyl or (2-6C)alkanoy! group in
Q' optionally bears 1 or 2 substituents which may be the same or different salected from

flnoro and chlore; and
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_optionally bears 1 or 2 substituents, which may be the sanme or different,
on an available ring carbon atom seleried from hal ogeno, hydgoS&P 2006
(1-40) ai and oxo and may optionally bear 2 2 SEP 2005 WD1131082SJ1 -
=PCT1€E02'1%9L§ B 53, on any available ring nitrogen a s®SI/GRBGEHE
(provided the ring is not thereby qugjernised) selected from(I-4C) al kyl
and (2-4C) al kanoyl and wherei n any"{1-4C)al kyl or (2-4C) al kartoyl group
pr eseGf ambGA euhbadapbmﬁmﬂymdimm@uhw ehlbrk yndbroamsi(particolpetyd s t h t he
ni trogen atg 1t&g\é\5lch they are attached 5 optionally bears one or nore
subst PERRAE ?fﬁ arrple 1 2 or 3), which may be the same or different,

sel ecy le_,gpﬂ g)e'g_ @c¥egpndl or optionally a substituent select ed
from I yI C)alkoxy (mm) Q leis a group of the formula A

as defl nedﬁufmﬂﬁm'anﬁﬁdﬂmﬂeflﬂmnwnmunmaqmnsﬁ]mcﬂadvmfmwl .
N—(l 6C) af k yl carbanoyt, nN:.-di-((1-6C)alkyllicarhanmoyi and i0 a group of
t hed f WPEEA: Q2xs wherein X3 is CO and (z is selected from

pyr m 4 dj 'Em %ﬁqﬂ 2P %"-‘tﬁﬂ yl and wherein
optloiﬁiaF?y bear gﬂ%ﬁ’a‘pﬁe%ﬁﬁs&& ﬁ maymb e]garre or 15

di ffeKémamﬁﬁmﬁdeﬂ[ﬂ]H,Mmmmmm%uﬂawbky, met hyl, oxo and acetyl,
and wherein any (1-6C)al kyl oup.within R4 optional I)é bears one or nore
sabstm@ﬂ-w%%\ﬁ#ﬂé% m&wbswd\mﬂw awgvﬂ bRfPgetnt

sel ec el MLl mélﬁ] hi tuent
sel ecl{l rom cyano, rftlfﬂgj VI ny et hyny and net hoxy; ZOEHR I s° sel ect ed
f r@m whithobpgns ln(Xed4C)ied geglip -]}-Cb)edmmmmﬂfl@ng,kyl suI f i nyI

@) ag:)lalll >c/l';l \"ﬁf;&%‘ T ka“ﬁ\'#fma&ﬂi 2l g1 %’P “%'imﬂf‘@tal Kyi ;
sni f L(ﬁ-@jﬂlf&(ﬁ.fi’! @J'ﬂi%w,

N-di - [(1I4C) al kyl ] snI | am)yl 1- 4C) al'’Kyi and (2. 4C)a] kanoyl (1-4Qal | tyl, 25
and Ma%@ﬁ@ﬂ%{&%ﬂ@h@%ﬂﬁﬂdﬂ%ﬁ&@]ﬂﬂﬁnﬂ] R5 optionally

same G m&a?mfwb@@t@dﬂw@@amﬁﬁw@w S04k hyl and ot hy!
a0 AR SO (PR RL SOSRpL BGJRD Reaagy a0, 11110, vyl
{1-4C)alkylamino-{2-4C)alkanoyl, N,N-di- [(1-4Clalkyl]amino-{2-4C)allzmoyl,
carbamoyI{1-3C)alkyl, N-{1-4Clelkylcarbamoyl{1-3C)alkyl,
N.M-di-[{1-4C)alkyl]Jcarbamoyl(1-3C)alkyl, (1-4C)atkoxy(1-3C)alkyl8{0), (wherein qis 0, I
or suitably 2), amino{{-3C}alicylS{0), (whemin q is 0, 1 or suitably 2},
20 N-([-4Chlkylamino(1-3C)alkyiS(0)g (wherein q is 0, 1 or suitably 2} and
N.N-di[(1-4)alkyl]Jamino (1-3C)alkcyl S{C), (wherein q is 0, ! or suitably 2),
“and Q' optionially bears on any available carbén atom in the oing T or 2 subslituents
selected from oxa, (1-4CYalkyl, (2-6C)alkenyl and {2-6C)alkynyl,
and wherein any (I-4Calkyl, (2-6C)alkeny! or (2-6Callcynyl in Q‘ opticnally bears 1
25 or 2 substiments which may be the same or different selected from fluore and chloro; and
G' and G* each independently is selected from fluoro, chloro and bromo (particulady G' is

fuoro and G? chloro);

or a pharmeceulically acceptable salt thereof.
A further embediment of the invention is a quinazolice derivartive of the Formule I
30 wherein:
R-X\. is selected fram hydrogen, nmﬂtt;xy. ethoxy and 2-methoxyethoxy;
X2 is a direct bond or CHy;
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Ro i s hydrogen or (I Qalkyl, and wherein any (14C)al kyl mz; gé Rh -
optlonal |y bears one or 30 nore substiruents (for exanple 1 PSM,UE\(\/ni ch
may be t h&WQWME2BH different, selected from fluoro, chl or BCTHEBIHMIEX Y

andl or optionally a substi tuent selected fromcyan, nitro and methoxy, 2
2- -SEP 2006 = WD 63/082231 PCTI GBG~B81r300 or R and Rb togeiher with the

ni t rogwlémté.pﬁm';@&uhﬂma-ﬁ 9)'%1@%3%9!1 Elﬂyﬁbﬁnlz-ﬂm?ijﬂbﬁﬂ-ﬂ%d from
pyrrolidin-1y], pipeddino, notpholino and piperazin-I-yl, which ring
opt i ondrpyyrdlived-sl, masphaline2nyk morpholing3-vihiomomphpline-yiy thiemawhekndr vl er ent |

on an available ri arban a elegt ed m_hal. Xy, met hyI,
et hyl & 5%@“3&91%@4‘9@ rzg ﬁq'gﬂ&ng’\]}'%&%erﬁipf%{_ni 'rogen a
subsl i t qm 13SyIn f-;&ﬁif. Y, 1 mmgqj}o yaanetyEd from
nmet hyl , et and-uacetyl nnn ;ll i"?lﬂs a gr ougl%f t he for mul aeﬁ\?as def i ned
. n ( ksk K z,aﬁammﬁmmnmn-ﬁyl g %%,Hﬁcnﬂu'diomrduaﬁﬂhdn%ﬂ H-tetrahydropyridin-6-yl,

1- (1-4Q) al kyI car banoyl al kyl ] cerbanoyl and a group of the
for mul 5133 TRPPEPERAN 3““8?3@ fi!d;le is selected frompynolidiml-yl,

nmor phol i no. - r b@rs Qfaddiy bears
1 or 2 subst#Fﬂc%%h |§ﬂ cﬂ:&%e&?hg%%ug% \Mpﬁgrﬁ%nt sg.lqggt ed flrom
fluom sela.-l:t&d@oﬂyﬁnoxﬂ%lcyam{b@d@bﬂ%ﬂkuw[h@wr ei n any

(1.4C) | K thin R4 i 0 r 25ubt|tuenls - which
may be & ﬁ\ﬁ)@gﬁl@g@?%ﬂ Bﬁ%@e"ﬁg@?% l'ﬁggir%d)ﬁ‘g IB‘“"E‘HP o and hydroxy

nnd| YaBlaR &l Shif Ftpqg RlbaraioRy, . et hynyl
and %r}:rlet'ﬁﬂ)_&]il 12 RS I s~ Sel ect ed’ fjrxocm hydrogen rret Ry et hyI | sopropyl
I sobut ﬂ,ﬂ-dyi{léﬂ}ﬂkyk]ﬁﬂhyiuyl, amﬁ?l—%l)h]ﬂ(am;bﬂ (et Dyglkylaitiion MCMT@WF

RISIOI OE&&@)‘@E@&% car Wtﬁyl @h—lmjal kyl car bai noyl met hyl , N

S N(1- 4@1’ i-‘ﬁﬁﬁﬁ}l@%b?ﬁ acet dmmcﬂl{aué)aﬁi)yﬂhﬁrﬁbﬂﬁ {{-agpkyreth yl - and

wherei n—- propi onyl” or |sobutyryl group within, RS -
opt|ona(ll%C}hh:axpﬁlE&jalk?laulfbsthathe{llEC)aRtﬂsulhﬂmlay be the same or differ ent ,.

opt | natt el ygafam st AL aoninnll KR, 1.
met hox Y HiRoRay MR 64 Boyhvallfbll Lafbed afbn?In the i alrkVdubandedt telbded
from (1-4C)alkyl and oxo,
and wherein any (1-4C)atkyl group in ' optionally beam 1 or 2 fivore substiments (to
give for example 2-fluoroethyl or 2,2-difluoroethyl); and

20 G and G* each independently is selected from fluoro and chloro (particularly G! is fluoro and
G* chloro); - - -
or 2 pharmaceulically acceptable salt therzof.

Suitable values for Q"X in this embodiment include, for example, l-mr:thyl
pymolidin-3-yl, pipeddin-4-yl, piperidin4-ylmethyl, 1-methylpiperidin-4-yl,

25 1-methylpiperidin4-ylmethyl, 1-{2-methoxyethyl}piperidin-4-yl, i '
1-(2-methoxyethyl)pipenidin-4-ylmethyl, 1-meihylsulfonylpiperidin-4-yl,
1-methylsnlfonylpiperidin-4-ylmethyl, 1-cyanopiperidin-4-yl, 1-cyanopiperzdin-4-yimeihyl,
lrcyanoruﬂi]yipiperidin-d—yl, 1-cyanomethylpiperidin-4-ylmethyl,
1-carhamoyhmethylpiperidin-4-yl, 1-catbamoylmethylpiperidin-4-ylmethyl.

30 A fuctiier embodiment of the invention is a quinazoline derivative of the Formula I
wherein: o
REX is selecled from hydrogen and methoxy;

X2 is a direct bond;
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hydrogen or (1-4C)alkyl, and wheréin any (1-4C)al cyl in R of B@Eppgm]gnal |y
bears | or 2 substituents, which naybe the sane or different, "sel ected .
fromfluoro, chloro and 4ydroxy and/or optionally a substi tuent sel ected

- from cyaRO O¥MBY and nmethoxy, or R and Rb together withPCRGHBEMH en at om
to which they are attached forma rlrﬁr;g 30 selected frompyrrolidin-1 yl,

pi peridi no, norpholino and pi perazim™~yl, which ring optionally bears |

or ' 2 Qlbsilecied fasn pylidinZeyl, mardidn-3-glpipridii-2-yhpipandiod-yhandivai | abl e ring
carbon atom sel ected from hal ogeno. hydroxy. nethyl, and oxo, and may

opt i oBEERindedly on 2 2 5EP 2006 WO 03/082831 rcr/cBu3/ 111306 S5- any

avai l abl e ] r | ereb

guat em sed§‘rlds]"glli'gTLJl @@n@ﬁ%ﬁ%ﬁﬂi&?%ﬁ@%ﬁ%l%% a?sgﬂ%i&g%up 01}/ t he

for rruhameecaﬁmﬂegmmedyamniam)mabﬂymymmbamywmmn@mueﬁmd from NN-di-[ (I

-4C) al kyl ] car barmyl and a group t he for (PZ x3 wherein X3 is

CO andmthoxyethyd. methuds WE&“HPHYI 39‘ Fﬁ’&' &Y piperidino, and
wher e hopal 1y bears | or 2 subs t|tuents WhICh May be the sane or
di ffe%ﬁ%ﬂj}%&pbd fromfluoro. chloro, hydroxy, nethyl and oxo, and" -
wher ei n anynd Q' oBoakly bergs on pnydvailable Rigbop tioomal thy ribgdror 2 substiti@ents

substi tuents 10 whi ch may be the sane or different, selected fromfl uoro,
chl or &legted P@ﬁ?@ﬁlfﬁﬁb’ld‘lﬂﬂoﬁﬁt ally a substituent sel ected from met hoxy,

550: gpr%‘fyrreg%ﬁf %éy\}\ﬁerel %F‘“ﬁg‘ Il?ﬁ group )%H?ingnél ly

beanSﬂﬁnmranacﬁubmin) tuents, 15 V\/m ch maybe the sane or d| fferent sel ect ed
from ffuoro, chI .oro and h)&drox apd/ or opLionally a substituent selected
from fAet esal 6'5“33 -group of the fornmula A as deflned in

(kkk) abov 'l .R_-isfaﬁ%_}@z ﬁ%‘é‘%&%ﬂ&ﬂeﬁmﬂﬁl%;ﬁo AL PRI k-1

jj]-diethy car met hyl - N- et hyl cuband? a gtroup of t he
for nuﬂaﬂeﬂi;ﬂp:ﬁﬁadqﬁ#y%k{%mth&w&yﬁmmﬂin@yh ]s-nmh};}mmnmlpq(qndm-ﬂ-@hl arly e is

(pat & FeBmapIEF eI A eeEr P RERy ! Fik Py

- 15 A further embodiment of the invenlion is a quinazoline derivative of the Formula I

wherein:

R'-XL is selected from hydrogen, (1-4C)alkory and (1-4C)alkoxy(12C)alkoxy (particrlarly
hydrogen and methoxy);

X? is a direct bond or C135;

20 Q' is 2 fully saturated 5 or 6 membered menocyclic heterocyclyl ring with 1 nitrogen
heteroatom and oplionz]lly 1 additional heteroatom selected From oxygem, nitrogen and sulfar,
which ring is linked to fire group X°-O- by a carbon atom in the ring, -
and wherein Q bears one substiluent on a ing carbon atom selected from carbamaoyl,
N-(1-4C)alkylcarbamoyl, N, N-di-[{1-4C}alkyl]carbameyl, carbamoy}{1-3C)alky], -

25 N-<{1-4C)alkylcarbamuoyl(1-3C)alkyl, N.N-di-[({1-4C)alkyl Jcarbamayl(1-3C)alkyl,
(2-4CYalkanoyl, amina(2-4CYalkanoyl, (1-4C)alkylamino-(2-4Cafkanoyl,
N,N-di-[(14C}alkyllamino-(2-4C)alkanoyl, pyrrolidin-1-yl-{2-4C)alkanayl,
piperidino-{(2-4C)alkanoyl, piperazin-1-yl-(2-4C)alkanoy] and merpholino-{2-4C)alkanoyl, or
a group of the formula:

C30 QX
wherein X? is CO and 7 is selected from pyrrolidin-1-yl, morpholino and piperidine, ;
and wherein ihe nitrogen atom of apy NH group in Q' optionally bears a substitvent
selecled from (1-4Clalkyl,
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(qgq) R -X is selected from hydrogen, (1-6C)al koxy and

(1 4C) al kgﬁ%ﬂ V%C%al koxy, and 25 wherein any (1-6C)al koxy &r LﬁEP 29% n

R Z' opti ars 1, 2 or 3 subsLituents, which may hecriesEanmsor
different, selected from hydroxy, fluom and chI oro, for exanple R-Xt is
sel ected from nei hoxy, ethoxy, i sopr'oﬂll‘r oxy, cl opr opyl nmet hoxy,

2- hydr oxyet Mﬂ(whcraﬂr;fdyllﬁmm)d:m(muﬂmﬁﬁinﬂmﬁ’t}[ uﬂu%:cﬁial]&ﬁ@&&@@ﬁbmxy
2,2,2- trlvu oet hoxy or 3-rnethyl but oxy. 3-hydroxy. will be realised
the ge ‘B%@ by formula A in paragraphs O‘t) to (ppp) above

o %E%ﬂ'ﬁ%?ﬂ%ﬁé%“[@ﬁ%%’%%%@%ﬁg b Sad oy [Pyl REIE R md 1,

group ofchilera)yl a A, for exanple the (2R 4R), (28 45), (2R, 4S) and (2S, 4R
| somers, - ------------- 2 2 SEP 2006 WD 4131082831 PCT1cu0310131t6 -56- A
f ur t hePr episERpRNcally nccepiahlgsalhtheswli s a qui nazol i ne derivative of the

(1-60) a ko Bestapeatyent sRuRIRECES € b QBatldR 3R v} Mekopia £

opt i onghkpspiears one or nore hydroxy substltuent (suitably I or 5 2)
andl or qubstiLuent selected from am no, (1-4C)aikylam no,

di-j (1 aisioplegizdifrm hydregeaang|(1-24Gxkoxy fpartioulackytydrageh andchethokyli

gﬁlldNAf h&y %‘gli W@Wﬁﬁ%@ﬁﬁﬁﬂf@% g%@%ﬁ“ﬁ%ﬁ famﬁ@ﬁﬂ%ﬂﬁﬂ"ﬂmer ein m
oo WI&-G Pb%’&ﬂ?@fmﬂhyl”ﬁ?&ﬂﬁfiy orhydrogxympref rab T

each |ndependently I S hydrogen, nethy to

e
hydr ogér whepein spyaTolidmy, ﬂbmmrbnﬂ@wmméa} K%cpm pag drwosubsiiters 3 to 7

oot a4 R LA e b BB b gen and cul
whi ch Niedi {d4Cpbylichbabbg, @mumﬁa @m‘m—de-{m@mky b@famdyLt he ring, and

wherein the nltro en atom of an Q optlonally bears a

subst i Erﬁle‘m)ﬂﬂﬁ]@ K3 Hﬁ?]}?ﬂl'hﬂmwlﬁlrﬁmlhy I
(1- §0 Bty %@WW&%@F@%@; coxycan bony.
gm( flafm Wxﬂxumﬂw&mmoﬁmmaaﬂw@m&me@ al kanoyl ,
N-{1-f)allkylamino-(1-3C)alkylsulfony), N.N-dif{1-4)alkylJamino(1-3C)alkylsuifonyl,
pyrrolidin-1-yl-(2-4C)alkanoyl, pipendino-(2-4C)alkanoyl, merpholino-(2-4C)alkanoyl and 2
groap of 1he formula:
20 _ Q-X>
wherein X is CO and QF is selected from pymolidin-1-yl, morphoino and piperidino; and
G' and G* each independently is selecred from Auoro and chloro (particulady G' is finoro and
"G” chloro);
or a pharmacenfically acceptable salt thereof,
25 A further emhﬁmant of the invention is a quinazoline derivalive of the Formu]a I
wherein:
R-Xis selected from hydrogen and (1-4C)alkoxy (particudarly methoxy);
Q'-3% is selected from pymolidin-3-yl, pyrrolidin-2-ylmethyl and pyrrolidin-3-ylmelhyl, and
wherein lhe pymolidiny] group carries one substituent in the 5- position selected from
30 N.N-di-[(1-4Chalkyllcarbamoyl and a group of the formula:
Q=-x’-

wherein X° is CO and (* is morpholing,
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j1-(1-6C) al kyl snl fanmoyl, N, N-di-f(1-6C)a]kyllso] Fanoyl, hydrax (SJEFﬁgmaH cyl,
cyan-o(1-6C) al kyl. am no(1-6C)al kyl, (1-6C)alkylam no(I 6C) al kz
di-[(1- I rauno( 1- 6C) al kyl , am no(2-6C)al kanoyl ,
- (1- 60 aﬁ%?’dﬁﬁ%f(z- 6C) al kanoyl , NMi-di 4(1- 6C) al kyl | ani FS-FSEEW A% anoy|
(1-6C )al koxy(1-6C) al kyl, hydroxyl.:6C)al koxy(1-6C)al kyl,
car banoyl (1- 6C) al kyl , N- (I-60 al kyI@ﬁr bamoyl (1 -6C) el kyl. N
N- di ﬁmi&@lalﬂwpmdba&wﬂ@mﬂmlﬂw as(uzsm]a}- ﬂmhmiﬂﬂrm)@#ﬂﬂyl
(2-6 f‘% lquy(l &al kyl , (2-6C) 2l kanoyl am uo( 1-6C)al ky], 25
N- (1- %‘t‘)lé @% 60) al kanoy! ani no( 1- 6C) al kyi ,
(I-6GHus apgonyl (1-6C) al kyl,  (1-6C)al koxy(l-6C)al kyl S(O q (wherein q
. 1s 0, 1 or %‘ am no( 1- 6C) al kyl S(Cl)q (wherein g is 0, 1 or 2),
N- (| 4G il dhldrami ne( 1- 60) al kyI S(Oq (wherein gis 0, 1 or 2) and X

-di ((1-6C) al kyl |.ag no(| g (wherein qis 0,1 or 2), and @
opt‘r(‘oli’faﬂ]?’&ﬂ”ﬂé‘?ﬁ@‘% E’&H‘iP ﬁ%‘h’)‘f"é" arbon atomin the ring 1 or 2

N RSB ki B P 0

(2- 6Gyheianoyl gtvup in Q optionally beets 1 or 2 substltuents whi ch may

be the, sane or dlfferent sel ecGt m uoro .and ch! and r-: 2 2 SEP
2006 W{%B‘E@ seied Tpyy @@,ﬁ% %‘%"?&Pmﬁ'ﬂﬁ@ REARGRYP> ’ndependent ly is
sel ec@eggz@%gg&m CppbATR-LPEDILA-AL LY plirolidin- 2 1kehf,and

Gachl or eutlc accept ab € salt thereof. ATur

enho dpyrahiidire8- }hhdhylnpmaudmpﬂryknmﬂmrpaﬂtﬁnﬁmﬁmﬁ ot pipenidifdtyieelyl.nul a1 5
e ko R S T o Y i

it RSz AR B I
et &m(%d]f}mn@-‘mﬁﬁ%n?mrﬁrogen ﬂa?ui oat om andy optlonz?? ooyetie

ket erocyclyl ring wt Iy | "or 2

(sui t Hulyi Chalidpletrence(p-60klismbplc NI di-[ (M Sallyllamince{ T4 Clabgeeyl, 10 which ring

i tr ohe A ﬁﬁ@#@aﬁwwrﬁ%&f‘-&%@t PRt par kB ot

gﬁhﬂ%ﬁ %,[kﬁ@g, (baen
(ZQ% gny?lﬂ% ) al kyl g??onyl glal kyl ca@g%]ralnoyl dlkanoy or
N, Nt 14 g@@pa&@)eafmtylﬂh.car haz noyL
QX

wherein X is CO and Q is morpholino;
G! is flucro; and
20 G*is chloro;
or a pharmaceutically ameplable:- salt thereof.
A furiber embodirent of the inventibn is a quinazoliné derivative of the Formula I
wherein:
R'-X'is selecled from hydrogen, {(1-6C)alkoxy and (1-4C)alkoxy(i-GC)alkoxy, and wherein
25 my (1-6C)alkoxy group within R'X' optionally bears 1, 2 or 3 substinuents, which may be the
same or different, selected from hydroxy, Muoro, chloro (for example R'-X' is selected from
hydrogen, methoxy, ethoxy, isopropyloxy, cyclopropyhnethoxy, 2-hydroxyethoxy,
2-fluorcethoxy, 2-methoxyethoxy, 2,2-diflucroethoxy, 2,2,2-tiflucrocthoxy oc
3-hydroxy-3-methylbutoxy, a particular velue for R1-X? being hydrogen or (1-4C)alkoxy,
3 more paﬁcu]aﬂy {1-4C)alkoxy, such as methoxy);
QX*is selected from pymolidin-3-1, (3R)-pyrrolidin-3-y1, (35)-pymolidin-3-y,
piperidin-3-yl, (3R)-pipesidin-3-yl, (38)-piperidin-3-yl, pipexidin-4-yl, pyrmolidin-2-ylmethy],
(2R)-pyrrolidin-2-ylmetiyl, {25)-pymolidin-2-yimethyl, pyorolidin-3-ylmethyl,
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{2--4C) al kanoyl , sul fanxoyl, N (I 4C) al kyl sul fanoyl, NN-1i - 2 2 SEP 2005

((1-4C al .aqai"y#d’:?noyl 15

cyano( 1- 4 1- C) al koxy( 1- 4C) a] kyl , ani no( 2- 4C) al kanoy P4 T/GBU31I0G
(1-4C)alkyl am no- (2-4C) al kanoyl, N N [(1 C) al kyl ] amkno- (2-4C) al | aoyl ,
car banmoyl (1-3C)al kyl, N-(1- 4C)e| él ea i 1-30al -kyl, IT

N di - [ BRY-pepakdip G- PmeSnho?SHpyed) n@flmm @earidexgoilmethyhl kyl S(O) q

or daldingiby2 iyt OB 2 ﬁﬁ%ﬁé&%@?wifﬁ‘z 'S5,
o, 1 oAt B T oA B Ly SR e SRS 2o

I( t2) 16 gerg? Egg;llidlgflmrmddg:hﬁrdup in €)'t m&;ﬁmh%ﬁ;mzl(ﬂt u-gl) W selected
(2 Sl by élﬂ*g}@)w@%ﬂ-@ﬂ%wtﬁﬁ ppoyicd A ,
chl omr@ﬁ%%t}glg @Mﬁ%ﬁﬁlﬁﬁéﬁect egﬁglr % oro, chlotn and

accopt ple s‘ﬁfﬁ'ﬁi’“ﬁ?‘ﬁ”‘m@?ﬁﬂm“ﬁw%f the i bvention is a o
]9UI nazSi-Ais f{!m C(‘I@B\EH-F %3@5“ m"‘ci?%‘“?“}’ll s sel ec';)edd :
ai - PRSI B CRYBlof OO o Tea

];, r 0|m p[y}lyrmlidgﬁlll-lnﬂ @—yC)ﬂn]HuyhlzﬁvmlmﬂﬁdmbﬁmimrMﬂP h—yﬁ-{%ﬂ}aﬂem}gmlzl n|3 yl,
pyrrolin- m)rp0| y rp y =hi omyr.phobn- 2-y
t hi onoPipRRAEReSAG)alkangy 3{1,“2 ?ﬂkﬁn lipnd zg5pm PIERIA 0- -yl 2-

3- or 4-honopi peri di nyI p| pera2| n- blzng, 2- 0X. opi pera2| n-1-yl,
3- oxopi perazin-i yl, piperazin-2-y] 3, 6-tetrahydropyridtn- 4 yl, 5

1, 2, 3, ﬁh&mﬁr]ﬁ?‘%mm@wﬁe&?ﬂd&&n%yﬁﬂﬂiﬁ&ﬂahydropyr| din-5 yl,
Ayot] RGP Shy BYRRAEY I PIPRECIP I SRS i DRV WA B
252%%?@5@"%33@ Bl st c@ﬁq‘l{‘ﬁ“ A *@’ﬁ"%‘gn%%%’mﬂ

trifluaniaeety);], carbanoyl, +KI-(1-4C)al kylcar bam)yl 10
NM -di - ((1-C) alkyl ] car barmyl (2-4C) al kanoyl, sul farmyl .
Ti - (1 - SOSN8t amoyl . N I-di-[(I 4C)alliyllsul fanyl,
am no(éa&%gfanoy] -(1-4C al lyl am no- (2-1G al kanoyl ,

or a phanmaceutically acceptable salt thereof.

20 A further embodiment of the invention is B quinazoline derivative of the Formula [
wherein:

R'-X! is selected from bydrogen, (1-6C)alkoxy and (1-4C)alkexy(1-6C)alkoxy, and wherein
any {1-6C)alkoxy group within R'X optionatly bears 1, 2 or 3 substituents, which may be the
same or different, selected from hydroxy, fluore, chioro (for example R'-X' is selecied from

25 hydrogen, methoxy, ethoxy, isopropyloxy, cyclopropylmethoxy, 2-hydroxyethoxy,
2-finoroethoxy, 2-methoxyethoxy, 2. 2-difluoroethoxy, 2,2, 2-triflnoroethoxy or
3-hydvoxy-3-methylbutoxy, a pamr:ular vatue for R'-X' being hydrogen or (1-4C)alkoxy,
more particulardy (1-<4C)alkoxy such as methoxy);

Q'-Xis selected from pyrrolidin-3-yl, (3R)-pyrrolidin-3-yl, (38)-pyrrolidin-3-yl,

30 piperidin-3-yl, (3R)-piperidin-3-y1, (35)-piperidin-3-yl, pipexidin-4-yl, pyrrolidin-2-yimethyl,
{2R)-pyrrolidin-2-ylmethyl, (ES}p}mIidin-Z-yhncﬂwl, pymroli dln-ﬂ-}rlmaﬂly},
(3R)-pyrrolidin-3-ylmethyl, (35)-pysrolidin-3-ylmethyl, piperidin-2-yimethyl,
(2R)-piperidin-2-ylmethyl, (23)-piperidin-2-ylmethyl, piperidin-3-ylmethyl,



4 N N-di-[(L-4C) al kyl ] am na- (2- 1C) al kanoyl ,- car banoyl (1 3C) al kgla ggg
(1-4C) al kyl car banoyl (1 -3GXkyl, PV, N di- [(1 4C) al ky] ] car bam)y] (1 )

(1-40 al O al kyl sul fonyl, am no(1-3C)al ky] sul fony

N (1 4c>‘g| kyltgilftj na(l-3C)al kyl sul fonyl and Jericisinans
IMtli[(1-4)al kyllam no(1-3C)alkylsyhfonyl, _ and Q optionally bears on
any aval | abl e carbon atomin the ring 1 or 2 subsutueats selected, from

(1-4dp Hmmﬂmﬁkﬁemﬂn@mmw M}fl@@)i@mdﬂgw@m thyfl. grd pewHE| |y beam

; Oralg TP #@“ﬁ?@t"?ﬁm %&P%E%‘néﬁ\é’@éﬂ& ea?&%ﬁ 'geﬁlgﬁl ent %gﬁé}élg%]f% ed from

fI uorfg:.ﬁﬂg)rgﬁ&m{ngz_ﬂw%w arly & is fluoro and Gx chI oro); or a
pharmecut i eal |y acceptable salt thereof. Suitable values for QX2 in this

enbod@nsduermehdde. for exanple, | -methyl pyrrolidin-3-yl, pipeddin-4-yl,
pi prir LAl nd- vyl aret hyl , 1-nethyl pi peridvl--yl, 25

1- mat ]ﬂﬁ%'?i di n--yhnet hyl, |- (2-methoxyethyl)piprddir)--y],

1- ( 2-dratgharigleit ﬁjmhﬁgbhyl 1- met hy] sul f onyl pi peri di - n-4-yl,

1- met hy]sul f onyl pi peai éérﬁl met hyl .
i - cyanopi p&erther ﬂlmﬁf,ly Qlfp@ﬂhmﬁ ﬂﬁlmiéllm/ﬂﬁl‘l‘fah\'ﬂ of the Formula I
1- cyanonet hyl pi peri di n-4-yl. 1-cyanonet hyl pi pm di n-4--y) net hyl,

1-car I met hyl pi per din-4-yl, 1-carbanoyl nethyl pi peri di-n-4- ylnethyl 30
A furtlbgt iseehedimmm e(1-6CRIMdxg At $1-A CYMicDHBT RE Ak, byd@ivheinof t he
Formula | wherein: - s selected fron1hydrogen and ‘net hoxy; xa is a

di tecny§b66)alkosnEpop withirR Jepeegally Feary bmmmﬂimgumq wiay be ieect ed

oi por i s eteseln Rydech ook ohPuB T Spiagly e BBk B et | °

opt i Giyatdo¥n HAahExH Mgtzmy@mﬂmseyﬂﬁmgyﬁﬂm ?dmﬁ t hyl . nethyl,
hy net hyl's

et hyl, carbanoyl, carbanoyl net boxyet ul fonyl and

et hy|%ﬂwreﬁ5hpxx=éﬁumpﬁﬁmwgﬁmmﬂ%h&m-m®mmm¢ry|) and QL
obbs o RS SnBuRY, BRICRR SR TPR T O ialong f (e,

15 more particnlady {1-4C)alkoxy such as methoxy);

g

R |
RS

A

Q'-X%isa group of Lhe formula A-

wherein: . .
20 R’ is selected from carbamoyl, N-(1-6C)alkylcarbamoyl,
N N-di-[(1-6C)alkylJcarbamoy] and a group of the formula:
0-x>-
wherein X is CO and F is a heterocyclyl group selected from a 4, 5 or 6-membered
monocyclic helerocyclyl group containing 1 nitrogen heteroatom and optionally 1 or 2
25 hetervatoms sclecied from solfur, oxygen and nitrogen,
and wherein Q? is attacied to X by a ring nitrogen atom,
and wherein Q optionally bears one or more substituents (for example 1, 2 or 3),
which may be the same or different, selected from halogene, hydroxy, (1-4Calkyl, oxo and
{2-4C)alkanoyl,

vy
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G each mdependently I's selected fromfl uoro, chtorolf?d%ﬁ%ﬁ)ﬁ

G_and
(parti
accept

i ncl ud

cularly §31 Is 1v fluoro and d2 chlom; or a pharnace
abl S¥QAME¥Her eof . Suitabl e val ues for Q)3 in this exhadbisiis
e, for exanple, piperidin--yl, 1-nethyipiperidin- -yl,

1{ 2- - net hoxyet hyl ) pi peridi n-4-yl, 1- mﬁ4hyl sul f onyl pi peri di n- 4- yl,

1-cyan
| -carb

fromh n C a kQgx articul arl
hydrogé’ﬁfgg%o#ﬁ'ﬁ%yﬁg‘g SR Safts S R ot S Lot Bty
sat ur atreg (gm@)ﬂ(?ﬁlldrﬁﬁﬂ PLy5ed) tencyclyl ring with | nitrogen
het er oat 0| n ‘optionally 1 addi t?]g?l%a}ﬁ het er oat om sel ected from oxygen,

nitrdgen an® s&hﬂm&dﬁmmrogeng(lr@:]alkykéﬂ-ﬁﬂba]kﬁaug;{dbﬁﬁ}mfﬁﬂﬂnyl a carbon

i i I S IR oo oy O €
ALY Cﬂ‘m@ o %drr?‘%%’w %ﬂ’yw(g%ﬁmééﬁﬂﬁﬁlﬁ%%yl (1-3Qal kyl,

atom i
atom s
N-di -

(211C)
N +| -

pi per
nmor p
is CO

substi
PCTI GB

group
i ndepe

opi pe faid hbrerh anjﬂcs@}mbh%ac RiKanIrdupwiB®R?! optiopally bears one

ar noyl nxt hyl pi peridi n- -yl A further enbodi ment” of t"he invention
i S a o meEosuhstugatsi(fxexsmplsfl, 2ras iFahinl may be M@mmdﬂen}mmlmtsdﬁemact ed

abifamos(i 6Chmtit, DALGE D Isolthmll-bgaipno- (2- C) al kanoyl

([gf %{gﬁ# ”h‘%%u;@’géaéﬁw C%,{:Wl i di n | - :éﬁ;ﬁgal kanoyl .
5, 17 S R R i Y, ek 98,

and wher eiane sitbstitvets dfpe e x amipkn loﬂ: mﬂyv.ﬂsliﬁhgnqdp: the sighe opififienak telediabiiama

e r

uent el.ected_f WO 031QM31.2 2 SEP 2806
T S T (R TR Beyﬁemw'a# R
L each
ﬁgleant I ﬁ% l"'sjiel ﬁlk?(?loerqgﬁn?jfa?j%? n%hﬁ%}[ part [ c I Y Gl is fluoro

and  CQl-dibadicgl)and R® is hydrogen or {1-4Calkyl, and whergin any (1-4C)alkyl in R® or R”

15

a5

optionally bears one or more substituents (for example 1, 2 or 3) which may be Lhe same or
different selected from halogeno and hydroxy andfer optionally a substtuent sslected from
cyano, niice and (1-4C)alkoxy,

" orR*andR° together with the nitrogen atom o which they are attached form a 4, 5 or
¢ membered ring, which oprionally bears 1 or 2 substituents, which may be the same aor
different, on an available ring carbon atom selected from halogeno, hydroxy, {1-4C)alkyl,
(1-3C)alkylenedioxy and oxo, and may optionally bear on any available ri:nrg TilrogEn A

substituent (provided the ring is not thereby quatermised) selected from (14C)elkyl and = ...

(2-4C)alkanoyl,

and wherein any {1-4Chalkyl or (2-4C)alkanoyl Eroup present as a substituent on the
ring furmad by R* and R® together with the nitrogen etom to which they are artached
optionally bears one or more substituents (for example 1, 2 or 3), which may be the same or
different, selecied from halogeno and hydroxy and/or optionally a subslituent selected from
(14C)alkyl and (1-4Calkoxy; '
G' is fluoro; and
G? is chloro;
or a pharmacentically acceplable salt thereof.

A further embodiment of the invention is a quinazoline derivative of the Formla I

wherein:
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. 5 or a pharmaceutically acceptable salt thereof. A further eﬁgl nment of
the invention is a quinazoline derivative of the Fornula |- eBbP k. -

i s sel e%sq’afnﬁ_’%gq hydrogeaand (1-4C)al koxy (particularly hydrogen and

- et hoxy) is selected Dom pyr ulidin-3-yl. piperi dGIGBYINII0G

pi peridin-4-yl py'rolidin-2-ylmethyl s _pyn-o]idin-3-ylrnethy],

pi peri di n-2-yluet hyl, piperidin-3- yl% hyl “and pi peri di n- -yl net byI - and

vvhgr eLR'n}[ Ismﬁla:mlﬂlfntmngjfﬂmgﬁn, ﬁhﬁcihéh;ﬁyk@ﬂqmﬂﬂja]@xy@ elcamf? ﬁlillﬂ)mm t Wo
AP AR ool a1
‘ J’\F d %ﬁ'f j@ﬁ%ﬂﬁj fudl anoylh?dr% :ﬁ@ﬁﬁ&ﬁé{é&?&)ﬁmﬁ‘kﬁ@sawﬁﬁum

hydr diy aihison et \isérrog Qi v yeiob pylhiRypl-hodoxethoxy,
E&- di (I 4C) al k ]anvno (2-4¢] kano¥l (ZE 4C) al kanoyl oxy- (2 4C) al kanoyl ,
| V&L z%l %Y @013115'%9 BeRpphoRgy %%mzijlm@mwhvno( 1 30

oy ‘
al | cy ﬂ“ f a I r al kanoyl ,
nmor pho ﬁ% %ﬂ’@?"ﬂ% Ag a grghlgkolf’d(f%ﬁ%%fh& aiér%ﬁ&r m%'rﬁgn X3 is CO
and (ﬁore:paﬁ.ehhmre{mmmnywﬂhlasmmhmmyl nor phol i no and pi peridino; and G
and each independently is selected from fluoro and chloro (particularly

G i sQC% 155 BRuEp otde & 3%  or a pharnmaceutically acceptabl e salt

thereof. 25 A further enbodi ment of the invention is a quinazoline
derivative of the Formula | wherefn: ~-X - is selected From hydrogen and
(1-4C) al koxy (particularly methoxy); Q|-30 is selected frompyrrolidin
3-yl, pyrrolidin-2-ylnethyl and FQ din-3-ylmethy], and - - wherein the
pyrm idinyl group carries one sFL‘:bstltl ent in the 5- posidon Selected from
30 Mdi-[(1-4C) al kyl]carbanoyl and group of the formula Q2 X3 wherein X3
is COand Qz is norpholino, 2 2 SEP 2006 WO 03/ 082831 PCTI GB03/ 01306 -61-
anf wherein the pyrrolidinyl group tionally bears a substituent at the -
1- pog@,]&irém selected from (1 4C) al kyI i

*is selected from N.N-di-[(L-4C)alkyl]lcarbamoyl and a group of the formula:
. QAx-
wherein X 15 CO and Q7 is selected from pyrrolidin-1-yl, morpholino and pipendino (for -
15 example R* is N,N-dimethylcarbamoyl or morpholinocarbonyl, particulady R* is
N W-dimethylcarhamoyl),
and wherein (F oplionally bears 1 or 2 substituents, which may be the same or
different, selected from fhroro, chloro, hydroxy, methyl and oxo,
and wherein any {1-4C)alkyl group within R* optionally bears 1 or 2 substituents,
20 which may be the same or different, selected from fluoro, chloro and hydroxy andfor
optionally a substituent selected from methoxy,
R® is selecled from hydrogen, methyl, ethyl, isopropyl, isobuty! and
cycloproplymethyl,
and wherein any {1-4C)alkyl] group within R® optiopally bears 1 or 2 substituents, jWhinh ma}'
25 be the same or different, selecied from fluoro, chloro and hydroxy, and/or optianally a
substituent selected from methoxy;
G is fiuoro; and
G* is chlora;
or 2 pharmaceutically accepteble salt thereaf.
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G is Iluoro; and - G7 is chloro; 5 or a pharmaceutically acg&og e salt
“tHercof A further enbodiment of the invention is a quinazoti & |3U£E| ve
of the FOWMM&IEI wherein: R -X'- is selected from hydr ogeRCEGEI3MING
(1-4C) al koxy(particularly methoxy); Q 2 is selected from pyavlidin-3-yl,
pi peri di n-B-%;[ pi peridi nA yl, pyrrchq -2--ylmethyl, to pyrrolidin

3-yl et hyl qﬂéimrambﬂﬁgzﬂmeclﬁwz inyentien isk quﬁa‘z;u]meﬁhy#atara @i the Forrula I
lrnethyl, = and wherein a pyrrolidinyl or piperidinyl group in

p| peri d| ﬁ
-X2 s a subsut uent at the 1-position selected from (1.4C) al kyl,

B D e e )

(N-2d4[C% é;hkdhéﬂ)aikyx}(ﬁaﬂ[ﬁi)wi;ié‘l)ml i tfl:slh?lly h»;]-.ars {52 orl sublshtclimms which may be the
i zni no y su ony pyrrolidin
S tr (g, Seliosalrorh By Ay IeespI e leoK  isoeleaed Bnat ksnoy

s TPoors fm&@%%&%sw%@%%ﬂrmg% FRSRRp el Bl e oalt

ther eomﬂmmnbga-mmbnghmnmﬂ Zeﬁﬂﬁﬁ&ﬂﬁiﬁfﬁ.lﬂﬂnﬂﬁnﬁclﬁﬂk azol i ne
derivative, of he F rrul a T wherein: S selected from hydr ogen,

(1- 6C) ar kgt ¥ddn @H-I@cﬂ@wqﬂ@e)ﬂl% fR’éBy'xléJﬁH'E\M?{m or fis4@alkaxy; C) al koxy
group F?ﬂﬁﬂ tqt@{m‘l’ or 3 suhstitnenLs, which nmay be the
sane o\rﬁﬁ%lg el e%é]ﬂygel d‘h}/rom in(fhm’@’ fluoro, chloro (for exanple R -Xr
i's sml @titisfselrmod o WR)—MHM%&IB?IB&XMEJ@}}Q%% 15%&11&.:14- vl,

cycl oprfﬁyl t hoxy, 2-hydroxyet hoxy, 2-fluoroethoxy, "2 nmet hoxyet hoxy,

2, 2-di € (ﬁg&h&( ~dipetiy %’Brbﬂeﬂﬁw disd4Wdr oxy 3- met hyl but oxy, a

partic Z3 4C) al koxy, 30 nore
parti cg?ﬁ ai(#?zlfé?ﬁ Elg)](cé:ha?ﬁdg@g rré?ﬁﬁg{ﬂ%n ’X2 I's selected from
pyrrol (28, %B&Wﬁﬁ&hybwbamuymﬂnﬁﬂwlpmﬁﬁah-m Lrolidin-3-yl,

pi peri din-33-y (SR) ppr|d|n3yl 35) plper|d|n3yl plpea|d|n4yl
pyi r ol .?%#ﬁﬁg 2 y] met hyl ,

( 2S)13p)(ﬂi,grlel-Qmﬁyﬂ@ﬁﬂﬁhba%ﬂf}ﬁﬁgicﬁn—a—ﬁl methyl. Y -~ - 2 2 SEP 2006
(2R, 4R)-2-(N,N-dimethylcarbamoyl)pyrrolidin-4-yl and
(25,45)-2-(N,N-dimelhylcarbamoyl)pyrrolidin-4-yl;

G' is flucro; and
G%is chloro;

20 or a pharmaceutically acceptable salt thereof.

A preferred compound of the invention is, for example, a guinazoline derivative of
the Formnla T selectad fom:
4-(3-Chloro-2-fluoroanifine)-6- [ [1-(roethylsulfonyl)piperidin-4-ylJoxy}-7-
methoxyquinazoline; ang

25 6- [[l-(carbamuy]mcth}r])pmendm-d-yl]ox]r}-4-(3-chlnrn—2—ﬂuumanﬂmu}-’?—
methoxyquinazolime;
or a phammacentically acceptable acid addition salt thereof.

Another preferred compound of the invention is, for example, & quinazoline defivative
of the Formu!é I selected from: )

30 4-(3-Chioro-2-fluorcanilino)-7-melthox y-6-[(1-methylpyrrolidin-3-ylyoxylquinazoline:
4-(3-Chloro-2-fleoroaniline}-7-methoxy-6-[ (piperidin-4-yl)oxylquinazoline;
4-(3-Chloro-2-fluoroanilino)-7-methox y-6- [(pipeﬁdiﬁ-d—y]):nmthnxy]quinﬂznﬁne;
4-(3-Chloro-2-fiuoroanilino}-/-methoxy-6- [(1 -methylpiperidin-4-yDox ylquinazoline;
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. WD 031062831 PCTI GBO3ML3V6 -62- - (3Rypyrrolidin 3-ylnethyl

(35)-pyrniidin-3-ylnethyl, piperidht-2-ylnethyl, '2 2 SEP 2005
(2R) - pi w+32‘i3 s~ Yl mel hyl, (2S)-piperidin-2-ylnmethyl, pi g&%ﬁ/&%@yl
pe

" (3R) - pi -yl methy], (3S)-piperidin-3-ylncthyl and
pi peridin---ykrtethyl, and wherein he pyrrolidinyl or plperldlnyl group
in Q-X2 carries a substltuent at t?’ue 1 position select ed
( 1- Cpe(BiGHloro2 Agymitaine)aT-mesienxy-G- Bl apeth s 4-yBEkaRNY ﬁ‘l‘%y]
N (1-4¢) r bamoyl 1
Yai it éﬁvﬁ%ﬁpﬁ%ﬁﬁ&%ﬁ@ %rz«ﬂ*z&fiéﬁd‘ﬁ?ﬂﬂmﬂxﬂwmmm
| O - G134 B HRBIRRNIAG)-7 45RtRtAS QL {2 Bt hox yethyDpiperidin-4-

N--di - (1 4C) al kyl ] am no- ( 2-4C) al kanoyl . (2-4C)al kanoyl oxy- (2-4C) al kaaoyl ,
f1 - ( Wéxeigkisaactined( 1- 3C) al kyl sul onyl N, 1?-4)al | yl ] am no( 1- 3C) ai kyl sulf onyl,

| S | SO Bare /14

p| peéﬂ%ﬂ) :E ffa-al kanoyl and a group of the.forraula: @-yy3_ wherein
I's sél ected fromg yrmidin-2-yl, and wherein any

yrrdL{EdBlﬂym-Z-;ﬂmpmanﬂﬁlnbﬁdl[l-ﬁnyéu’ pifenyDpigengdin-hivilimetheryd-ti t uent on Q 15
opti onal Ijlé51 l_larg one or two substituents selected fromflooro, chloro,

hydr and acetyl; & is fluoro; and @& is chloro; or a
phar A3l i 3-chlbrd-ZEMidrbedilissiihdi nent of the
|nveWon 'S a qui na?gfplaﬁe ﬁ?.lvatu e of the Formula | - - wherein: Rl-X)

i s1ts ehetiixgrquinazolimiy dr ogen, (1- 6C) al koxy and (I -4C) al koxy(1-6C) al koxy and

e R R e S

f UO@G-@ﬂbﬂ@-ﬁnﬁﬂfuﬁﬁﬁ]’fﬁl{%I@yﬁﬁmemﬂﬁﬁbaﬁmﬁﬂh—ﬁrﬂmﬂﬂ-ﬁy drogen, net hoxy,
et hoxy, -1 sopropyl oxy, cycl opropyl net hoxy, 2-hydroxyethoxy, 2-fl noroethwy,

2- metohasbypaghionaigling; 2udi f | uor oet hoxy, 2, 2 2-tzi fl uoroet hoxy or

3- hyd - 3- | but,.0x f ' rogen or
(1 Z&@Fﬁ*@b&gﬁ%ﬁﬁw&ﬂﬂwﬁ@gﬁ%ﬁh HealbR- Fridhoxlflildediind) D50 O

S €| £ Gr@ PhbnOiFemydall 9 ﬁrﬂvﬁ:ﬁdadcﬁl@rrﬂ!/trthabbﬂl n-3-yl, (35) pyrrol i din-3 yl,
30 plper|d|n 3-yl. plper|d|n 3-vyl., (39- plperldlna -

pi peexi di n*-ﬂﬁtlydrprqiywcbmmwm of Hipdpysation ig, ﬂ)%ﬂﬂlfbeqﬂw"m dasivRgYS
(2S) - rﬁdﬁ%a@ﬁm%ﬁtﬂ& pyrrolidin-3-yl nwt byl ,
6-(I-acetylpiperidin-4-yloxy)-4-(3-chloro-2-flucroanilino)-7-methox yquinazoline;
4-(3-chloro-2-fluoroanilino)-6-[1-(N, N-dimethylaminoaceiyl )piperidin-4-yloxy]-7-
20 methoxyquinazoling;
6-[1-(¥ N-dimethylsulfamoyl)pipetidin-4-yloxy]-4-(3-chloro-2-fluoreanilino)-7-
methoxyquinazeline; . T . : T
4-{3-chloro-2-fluoroanilino)-7-methoxy-6-[1-(morpholinoacetylpiperidin-4-
yloxylquinazoling;
25 d-{3-chloro-2-flucroaniline)-7-methoxy-6-[ 1-(pymolidin-1-ylacetyl)piperidin-4-
yloxylquinazoline, _
4-(3-chloro-2-fluoreaniling)-6-{ 1-[3-(dimethylamino)propylsulfonyl]piperidin-4-yloxy]-7-
mﬂmyquinaiu]inﬂ;
4-(3-chloro-2-fluoroanilino)-6-[ 1-(methylsulfonyl)pipedidin-3-yl]oxy}-7-methoxyquinazoline;
a0 4-{3-chlore-2-flucroaniline}-6-[(3R)-1-{methylsulfonyl)pi peridin-3-yloxy]-7-
methoxyquinazoline;
4-(3-chloro-2-fluoroanilino}-6-[(38)-1-(methylsulfonyl)piperidin-3-yloxy]-7-

merhoxyquinazoline;
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_(ﬂSjQ)-byrroIidi n-3-ylnmethyl. (3 3)-pyrrolidin 3 yhrtethyl,

———— — e B e P T m St Pl e e — L e e ———ls o, S T ada

pi peridin-2-ylmethyl, - - (2R)piperidin-2-ylnethyl. 2 2 SEP 7008

(2S) - pi peMHPBEN| net hyl , piperidin 3 ylnethyl, 22SEP260DPCIGHRIIN1ELS3 t
PCTI G803101306 -63- (3R)-pi peridin-3-yhnethyi, (3S)-piperidin-3-yinmelhyl -
and piperidin-4-ylnmethyl, and wherein®™the pyrrulidinyl or piperidinyl

group ﬁ-ol-ﬁ:elﬂﬁig)eﬂdmlagmym%mmmﬂmmmﬂmuwsmmmmﬁﬁﬁoﬁae;ed- from-

nmor phol i
phar

no( 2-4¢C) al

kanoyl ; is fluoro; & is chloro; or_a

G X d 5 |
ne-Ehehloer-P floameaiinah 6 R HE)- KN N Shmethylr P emeyDBABIdi T Ao Tt he

I nvent ] O&Pi S a nﬁnazol inc derivative of the Formula | wherein: R-Xr is
sel sctBgtps i

wher ei f.(3-RIoAs1Y-

substicuents. which may be the sane or di

Bgen, (L-6C) al koxy and (1-4C )al koxy(1-6C )ai koxy, and
r Sl”rg}lﬂ—(mmhirﬁetﬁl&rb%bmﬂaﬁﬁmy phdih-4-2 Or 3

erent, selected from hydroxy,

f | uoin ylohylef-meghfosyquinasnbne; 1t1 X' is sel ected from hydrogen, hethoxy,
et hoxy, .l sopropyl oxy, ..cyclonr t hoxy,. 2-h oX hgx =f | uor oet hoxy,
s T S e P e N
3- hydr pxiem3pqBaddplibat oxy, a paucular value. for R X being hydrogen or

I coxy, 15 nore particularly (1-C)al koxy such as nethoxy); Q-X2 is
a gr oup{dEhiohe2{fmomaniling)-6HA2R)- MN RS methylaminazcetyDpineddia-3-slosy-éct ed from
car bam)fx'll, -N- ;.1- 6&% at kyl carbarrtoyl, N-di-[(1-6gal kyl]carbunoyl and a

(1-40) al

group

@ @ X3- wherein X3 is COand cf is a heterocyclyl

gr oyp 5% eRioesl2 i RmAiltho)B- 05501 AR IMNaLEshy ERRRErSY D SpRedR ALY YL group

containing 1 nitrogen hetferoatom'and optionally 1 or 25 het eroat ons
- sel ect methioxpgmsarolive;, oxygen and nitrogen, - and wherein @ is attached to

e B 5 s 0 bl ™
8- 1-(acetoxyacetyl)pipefdin-3-yloxyl-4-(3-chloro-2-flnoroanilinc)-7-methox yquinazoline;
4-(3-chioro-2-fluoreanilino)}-6-[ (3 R)-1-(methylsulfonyl)pyrolidin-3-yloxyl-7-

15 methoxyquinazoline; |
4-(3-chloro-2-flucroanilino}-6-[(35)-1-(methylsulfonyl)pymelidin-3-yloxyl-7-
methoxyguinazoline;
4-(3-chloro-2-fluomzniling)-7-methoxy-6- [ [(25)-1-methylsulfonylpyrrolidin-2-
ylimethoxy]quirazoline;

20 4-{3-chloro-2-fluoroanilino}-7-methoxy-6-[ [(2R)-1-methylsul lonylpyrrolidin-2-

yl}lmethoxy}quinazoline;

4-(3-chloro-2-fluovoanilino)-7-methoxy-6-( [ 1-(methylsalfonylpyrrolidin-3-

yl]methoxy)quinzzolime;

4-(3-chloro-2-flucroanilino }-6-1(3R)-1-methylpyrrolidin-3-yloxy]-7-methox yquinazoline;
25" 44{3-chloro-2-flucroaniline)-6-[(38)-1-methyipymolidin-3-ylexy]-7-methoxyquinazoline;

4~(3-chloro-2-fluoroanilino)-7-methoxy-6-{ [(25)-1-methylpyrrolidin-2-

yllmethoxy) quinazoline; _

4{3-chlom-2-Auoreanilinc)-7-methox y-6-[(1-methyipyrrolidin-3-ylimethoxylquinazoline;

6-[(3R)-1-rcetylpyrrolidin-3-yloxy]-4-(3-chloro-2-floomaniline)-7-methoxyquinazoline,
30 6-f [(25)-1-acetylpyoolidin-2-yl Jmethoxy } -4-(3-chloro-2-fluoroaniline)-7-

methoxyquinazoline; |

6-][(2R}-1-acetylpyrrolidin-2-yi]methoxy) 4-(3-chloro-2-flucroanilino)-7-

methoxyquinazoline;
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. Which may be the sanme or di fferent, selected from hal ogeno, hydroxy,
(-1-Cayl, oxo and (2-C)al kanoyl, 2 2 SEP 2005 WO 03/0112833 2 SEP 2005

PCr 1GB03101306 - 64- and wherein any (1-6C)akkyl or (2-6C)al kanoyJ &oup

- within ROHMREHRHl |y bears one or nore substituents (for EXEGRANRRUEN6ED of 3)

whi ch maybe the sanme or different se] ected from hal ogen, hydroxy and

(1-60) al kyl and/or optionally a subs¥ituent selected fromcyan, nitro,

( 2- 8@-HiL earylpyrrORGRG-pl)kay My]%waﬁ@-ﬂumﬂlnﬁ}mﬂwwﬂﬂ rom

R I M R FIEVSEN AT T TR TR

N- (1 am)I16CaIkI N
N-I(’I ﬁ%@l}é@iﬁﬂ il cér E)am)yl)(l %C) al kyl, sul fanmoyl (1- 6C) al kyl

N- ( 1-6£QG-ahitsdo-3-Aubraiinb)7-063tadAyys-[ [(25)-1- (murphﬂhnﬂanﬂtyl]pﬁmhdm-z-
NN-d* s-[ (1-6C) al kyl | sul famoy] (]-6C)al kyl and (2-6C)al kanoyl (1-6C)al kyl. 10
and? \ibeeshpryd gYingaolive;) al cyl or (2- 6C)al kanoyl group within R5 optionally

can. %ﬁ“ﬁr‘?&% ERbBaRtRl T - R A S hee R Bmotiatd. €0 SUYT and or

opt i offh biagddlingent sel ected from cyano. nitro, (2-8C)alkenyl, (2
8C) al'k nyI 8 -6C) al koxi‘ and NRRb, wherein Ris h dro en-or- (1-40 aI Kyl
and Rb -shlpyad?-SyervaaHing} 7 m‘%qwﬁ-(mamﬂmﬁeﬂ%m@ﬁ}éz i) al kyl iii R or Rb

- O‘L{ _Qﬁ!sjg)yrr?é?@r Wﬁéﬂ-& %%@t%ﬁﬂ?ﬂéﬂwﬁogg\o and %@nﬁd%rMI gl

optu oAatyY7-BietioRgquihiarelihe;sel ected from cyano, nitro and (1-4C)al koxy, .or
R and Rb together with the nitrogen atomto WhIC h@éf@ alechjé%t_hedforma
‘5 of3-ooreiBapmeniiny S AR S0 Ak Skt whi m

ferent, on an available ring carbon atom sel ected
from @S?eﬁ“% ﬁ%llga%uﬂh'%l 40) aUcyI (1- 30 al kyl enedi oxy and oxo, and may

opt i onﬂi—bfﬂohﬁa-lfluemaﬁiﬁﬂo}ﬂanﬁhm;eﬂ[(ﬂg]%#mpmgbﬂlmnmnwﬁpmali;ﬁn&( provi ded
the ring is not.thereby quateani sed) selected from (Il-4C)al kyl and
( 2- a0 nthosX)aCingzRlinGher ei n any (1-4C)al kyl or (2 C) al kanoyl ~group present

as 18 2EDSAbIIEHolinfifiS)-74nahol}s [ROIPY Mpt nEfighafht QaaNpsuofidial he -

ni trogén atomto hey are at i S ‘one mor e
substyljmahbsy|ghinezddinanpl e 1, 2 or 3), which maybe the sane or different,

??L%C‘}'E:’(fjrdflire;fg hal ogens ilgd hl t?m%-ﬂ&%—? )%Péljd?q?l %DSPUbSIIu:\mlﬁEm sel ect ed
yllmethoxy) quinazoline;
4-(3-chloro-2-fluomanilino)-7-methoxy-6-[(ZRS,4R)-1-methyl-2-{morphalinocarboryl)-

20 pyolidin-4-yloxy]quinazoline;
4-(3-chloro-2-fluorezanilino)}-7-methoxy-6-[(35)-pipendin-3-yloxyjguinazoline;
“6-[(385)-1-acetylpiperidin-3-yioxy]-4-{3-chloro-2-fuoroanilino -7-methoxyquinazoline; ~ - -
4-(3-chloro-2-finoroaniline)-7-methox y-6-1(35)-1{melhylsul fonyl)piperidin-3-
yloxylguinazoline;

25 4-(3-chloro-2-fluoroanilina)-6-[ (35)-1-[(dimethylamino)acetyl Jpiperidin-3-yloxy] -7-
methoxyquinazoline; 4-(3-chlom-2-flucroaniling)-7-methox y-6-{}-{pyrrolidin-1-
ylacetyl)piperidin-3-yloxy)qumazoline;
4-{3-chlore-2-flucroanilino)-7-methoxy-6-[38)-1-(pyrmolidin-1-ylacetyl)piperidin-3 -
yloxylquinazoline;

30 4<{3-chloro-2-flucroanilino)-&-[[(25)-1-(3 4—1:|:|.cﬂ13.r]eue|:I1nxm:yrmhdm—l-ylac:etyl]pymhdm-
2-ylImethoxy)-7-methox yquinazoline;
4-(3-chloro-2-fluoroaniling)-7-methaxy-6- ( [(25)-1-(1-methylpiperazin-4-ylacety]) pymrolidin-
2-yllmethoxy}quinazoline; -



il el A S Y W P el el T B

G _is ftuoro; and 30 (32 is chloro; or a pharnaceutically acz:gpge?l@ ﬁalt
t her eof . ,& rﬂrsﬁg enbodi nent of the invention is a quinazolin€ i g Ive
of the For wherein: 2 2 5EP 2006 WO 031 097831 PCr| RCOEBIB06 - 60-

R -X is selected from hydrogen, (1- G%al koxy and (1-4C) al koxy(I -6C)al koxy,

and wherein any (1-6C) al koxy group Wi'thin R X optionally bears 1. 2 or 3

subst i #d@ratderovdileoromiiinge-mecthoxyerE[(29)- B ¥-fethipiperasher {lacetfl) pyrdlidiki-oxy,

fluoro | oro (for exanple RLX is selected from hydrogen. nethoxy,
et hoxy?’ﬁﬁﬂ%&B’H&)ﬂWWcl opr opyl met hoxy, 2- hydroxyet hoxy,” 5 2

f 1 uor oqtRoMYero22- IBRANASRIER)-1- (Rvdl E&IF‘Q‘ME_ 2. -4 riflnoroethoxy. or
3- hydrgi{g- 3- net hyl but oxy, ab%a?t i@ﬁ%ﬁﬁfy@ or f&%xﬁ[e‘f ng hydrogen or
(14C) ametioxyqumezatinpart i cul arly (1-4C)al koxy such as nethoxy); Q@ -X2 is a
group qf _the fqorpula A. ~N RS to A wherein: R4 is selected fromN
N- di -5(?'1@4‘@?%{10%5“‘]‘%?‘@&% “MgHhexy-G LI§AN-of2-hysoryssabulayl) pyxelidinderein ' s
CO andWﬁgﬂmﬂn@rom pyrrolidin-l-yl, norpholino and piperidi-no (for
15 exanple e I 'mét hyl car banmoyl or _nor phol i nocarbonyl, particularly R4
i's N N4{(8ifidoto2-Baoivanibiyb)-7-mtitoiyhe ] ¢ [ (2SR -aahyPRablidmbears | or- 2
substitlue ts, vyhicg A gﬁ the same or different, selected fromtluoro,
chl orof GH{}WP@JE‘, P%Tk’ Quisrgolingad wherein any (1-C)allcyl group-within e
opt i onalhYgRUE Ak finS _ﬁ&'ﬁﬁs’% L@‘Q be the.sane or
di f-ferg_rg?, “sel ect ed %rom uoi o, ¢ i!b{rg&gn%% ?%%%nﬁﬁﬂl/e YOPRSPT 1y a
sub3ti yleeyjquieszeliieed from net hoxy, Rs is selected from hydrogen, nethyl,
ethyl,  isopropyl. isobutyl and cycloproplynmethyl, and wherein any
(1- 4C) ﬁﬁgﬂﬁﬂ%B"WMﬂ%ﬂ@mﬁmw.%dﬁ/@whcﬁndmsmwmmmwi ch may
vloxylquinazoline; _ .
4+3-Chloro-2-fluorcanilino)-7-methoxy-6- [ 1-[[(3R)-3-hydroxypyrrolidin-1- .
Yljacetyl]pipetidin-3-yloxy}quinazoline;
15 4—{3~Ch]om—2-ﬂuumanilinu}-‘?-m¢thnxy—6—{[1—(4—me:thyl—3-nxnpiperazin—1— P
yl)acetyl]piperidin-3-yloxy)quinazoline;
4-(3-Chlero-2-flucroanilino}-7-methoxy-6-( 1- [(4-acetylpiperazin-1-yl)acotylIpiperidin-3-

yloxy) quinazoling; and
4-(3-chloro-2-fluoroanilino)-7-methoxy-6-{ [(2R)-1-methylpyrmolidin-2-
.} y]]mcﬂluxjr]quinﬂzn]inc;
or a pharmaceutically an;:eptabln: salt thereof.
Synrhesis of Quinazgline Derivatives of the Formula I . o
A further aspect Lhe present invention provides a process for preparing a quinam]inﬂ:
derivative of Formula I or a phammaceutically-accepiable salt thereof. Tt will be appreciated
25 that during censzin of Lhe following processes certain substitnents may require protection to
prevent their undesired reaction. The skilled chermist will appreciate when such protection is
_ mquired, and how such protecting groups may be Pul in place, and later removed.
_ For examples of protecting groups see one of the many general lexts on the subject, for
example, ‘Protective Gronps in Organic Synthesis® by Theodora Green (publisher: Tohn Wiley
30 & 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 pIolecting group
with roinimum disturbance of groups elsewhere m the molecule. -
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. 25 be the sanme or different;  selected fromfluoro, chloro and hydroxy.
and/ or opuanally a suhstituent selected from nmethoxy;, G isaqf d
236D W 406

is ehlor har maceutical ly acceptable salt thereof: -=%-
IRITOBRH ot 13101J6G - 66- A further embodi ment ICHEBIMIwNti on i s

a qui nazoline derivative of the Forr;ldl al wherein: R-X is selected from
hydr ogen, (1-6C)all coxy and (I-4C) a‘koxy(1-6C)al k(xy, and when n any
(1- 6C) al kbhns ot exaptanistingIndaRfof exapipl= gedupy sin:&mssm;imu.laﬂmxs os bpdoxy ituent s,

whi ch sang, or _different, sel ecI ed f| nm hydrqxy, fluoro, chloro
(1 or. TRERRestrle 19 PREE LB LN PBRAOT iFfe B oxy,

5o ot oy o it R A RY i 16 f o Bﬁéﬁé‘ﬁﬁ*’ﬁ“?@wo 5 o aRple) G eyi
3lhic a kgﬁ - artlg]ul aﬂpsmmlzgngf‘g;ﬁﬂgih as net Elicf('g) ]a%en ;)(r S
: gel d%"é%“%ﬁ%ﬂ?@ﬂs%%}m@ﬂﬂ@fd X Byl tﬁgﬁfy]ﬂ? mﬁwﬁﬂ%ﬂ HPER- | |
2R, - 2- i
(o8 1R cxirelt RS BRLAAN W IR U dicfl A0 RAEO LR tpklgeprotection
(25, ésmdlﬂaﬁé\fuﬁdﬂcbmmpmh EEoup: n&eﬂ@ﬁﬁﬂthﬁﬁﬂimdbﬂoi&nfﬁﬂﬁcﬂ@ 2-

N-di net h Icarbam) ) pyunli di n4-yl
(2R 55311 ’é’B’cHEerﬂl @&?WWW alkappyh o Pkoxycarbonyl gronp or an

(N_Z(I; Ll @rhaﬁﬁgﬁ%ﬁg{?& ngi-%lpyﬂyd&l “ﬁ or?‘gﬁﬂlﬂl%%é gﬁ oro; 20 or

a manmzidgdmm o eaampbtlﬂhﬂum sedodivh hydrokide AAlieradivelesh sabpoupeucdi t he
t i ' derivati f the F la |
2 et & B T e, oyt i S

[1 G BeddavaHE faikk é:at@c | nazol i ne; and 25
6- ([ 1{ cgr banoyl r?et hy%ellpg PI din ﬁl]ﬁg@ - g:ﬁ oro-2-fluomanilino) 7-
arylmethoxycarbonyl gronp sw:h asa hf:nz yloxycarbonyl group may be removed, for example,

.|.

by hydrogenation over a catalyst such as palladivm-on-carbon, or by treatment wilh 2 Lewis

15 _acid for exemple bovon mis(irifluoroacetate). A suitable altemalive protecting group for a
primary amino group is, for example, a phthaloyl group which may be removed by treatment
with an alkylamine, for example dimsthylaminopropylamine, or with hydrazine.

A suitable proiecting group for 2 hydroxy group is, for example, an acyl group, for
example an atkanoyl group such as acetyl, an aroyl group, for exampie benzoyl, or an

20 arylmethyl group. for example benzyl. The deprolection conditions for the above protecting
groups will necessanly 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 hydralysis with
a suitable base such as an alkali metal hydroxide, for example Lithiurn, sodium hydroxide or
ammonia. Alternatively an arylmeihyl group such as 2 benzyl group may be remoaved, for

25 example, by hydrogenation over a caralyst such as palladiop-on-carbon.

A suitable protecting group for a carboxy growp is, for example, an esterifying group,
for example a methy] or an ethyl group which may be remaoved, for example, by hydrolysis
with a base such as sodinin hydroxide, or for example a r-butyl granp which may be removed,
for example, by neatment with an aﬁd. for example an organic acid such as trifluoroacetic

30 acid, or for example & benzyl group which may be removed, for example, by hydrogenation
over a catalyst such as palladimm-on-carbon.

Resins may also be used as a protecting group.
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et hoxyqui nazol i ne; or a pharnaceutically acceptable acid addition salt
thereof . wWishgssapr ef erred conmpound of the invention is, for 2xzar§%IPe %
qU| nazol i ne derivative ' of the Formula | selected from 30 200

4- (3-C. hl oro- 2- quoroanlllno) 7-met hoyy - 6- [ (1- mdhyl py=t
-3-yl)oxy}g
4 (3 Ol oro*g‘??ﬁf&ﬁbaﬁrﬁqPﬁWthwmmmmgm;qequ.umm e

4-(3- s
b7 obordiallsariganl VAT Rhod FPADER ol ar.

4-(3-Chlor oMﬂhmohmdaﬂuﬂu#afﬂnﬁnhnﬁMIﬁeﬂdﬁhmmmwbﬁ]e day/! ) oxy] qui n
azolin SEP qu'ﬁg WO 03/082. 931 PCI7G80310134)6° 67 -
4C3-Q mm?}' W%WWNP%F@%‘JIQ@ the prr:.pamnun of

Imi“t Roiy- - F@Wmﬂﬁhﬁgﬁper m&%g‘g&g l uar Oﬁ%ﬁr}?@" uinazoline

4- ( 3- Chdrbmavelal the Forilall] 6iQ) phamiedhe coeptable salt ﬂle%auf are provided as a

[ 1- (ZHEIhOX ethylz peridin 4-- yl ] oxy} qui nazol i ne;

4- ( 3- afwthg éﬂ @awmmﬁmﬂh@@m@w [the folomin ghepregaititideepmpplesdi n- 4-
I 1 met Q- or pani |

%/1 (me tﬁyi sﬁ%ﬁ@%} pl pe d| it ﬁ%}ﬁ@%ﬁ[&ﬁm@ﬁﬁ%cﬁhww

6- {1 1- (sex flommyniphe tdyhnded (rightic Chémidtly Y ﬂ?xmi

2- EI uo$ oanrt lino)-7- io, net hoxqu nazol ne; 3-~Chl )C@érg'ﬂarch) The

fiud? o&ﬁ??‘?‘i‘ﬁ)“ G‘D{t['&[ﬂ('-ﬁlﬁdiﬁﬂ)‘ﬁ% BiA %ﬁﬁ@ﬂl‘ﬂdﬂnnﬂlqdc]: yingmenHimsitipgi nazol zne;

4- ( 3- aﬁﬂ{ngji! T C onet di a-4-yl ] net hoxyl 7-
met hoxXyqui az‘ol I ne: g%méﬁgﬂ S&’;h“(gtxﬁmﬁg“my“t)tg“ﬂ’?ﬂt’yﬂﬂﬂlﬂgﬂxs

4- ( 3- GholtheseRustratedrvdich bieraithifl tHe draema Bigﬁnu: &)Bﬁgﬁlﬁﬂf%nlm :
7- ﬁrethm wln;xol ine; 15 or a phar maceutlcal | y dacceptabl e aci addrtion

sal t t F%&’F‘“E\%P FBIceRRaEy Hasting memnﬁmﬂmhmaybéﬁapmﬁmpl e, a

ek o N AT Ty s A saazo

I | ne‘j Publicalions, the contents nftherelevant rocess sections of which ar
N- dvnet hyl am noacet yi ) pi peﬂ;wcriﬁl | O- -yI oxy]

4- (3-chl Qrop- 2- quomanhl no) -
7- 20 I}Fﬁlﬂgg @‘2)7965 095103283 WO 9633977, WO 96/33978, WO

6- [1- (Gurdberly %@éﬁé&é@%%ﬂﬁﬁi NI eT3d058 W0 B85 £ WbD6lds Bt ! M)
3,252,586, EP 520 722, EP 566 226, EP 602 851 and EP 635 507.
The present invention also provides that quinazoline derivatives of the Formuia L or
20 pharmaceutically acceptable salis thereof, can be prepared by a process (a) 10 (h) as follows
(wherein the variables are as defined above unless otherwise slated) -
Process (a) Byreactinga compound of the Formulal:

HN cp
HO Ny G’
R—x' N’)
. _
" Formula Il

wherein R', X', G’ and G have any of the meanings defincd hereinbefore except that any
functional group is protected if necesssry,
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. rnet hoxyqui nazoline; 4 (3
chl oro-2-fl uomani | i no) - 7- net hoxy- 6- [ 1- (nor phol i noacet yl ) pi @e} i 'Fn

yl oxy] gi rén zoline; 25 4-(3-chloro-2-fluoroanilino)-7-met py

hoxy-6-[ I-
» DI i di n- QP | ) pi peridi n-- ytoxyl qui nazol i ne; PCT"XH“-"“'['-""G
4- (3-chl oro-2f | uomani | i no) - 6- (1-[ 3- (ﬁi met hyl am no) pr opyl sul f onyl | pi peti di al
-yl oxy)-7- methoxyqui nazoline; - ~'°°
4- - ( 3witink ovwpaurid of thecBerimulaBl:- 6- [ 1- (et hyl sul fonyl ) -plperidin-3 -yl] oxy}
- 7- met hoxyqui nazol i ne; 30 4-(3-chlor@-12-fl uoroanilino)-
rf(3R)-1-(met hyl sul fonyl ) pi peddi n- 3-ylldgky] - 7- met hoxyqui nazol i ne; (3
chl oro- 2-fl uoroanil i no) $[ (3S) - 1- (EEampbMmEul f onyl ) p] peri di n- 3-yl oxy] 7-
mer hoxyqui nazoline;, 2 2 SEp 2606 WO 03/082831 PClI'|GB09101306 -6g-
6- ( 1-wiatinlQ, B havs anyDf yheomganiags(dpfiord bereinbeforg xceptihag any)functional
met hoxyquj nazol i ne;, 4-(3-chlorn-2-fjuomanl | inQ),-6._. e
[ (25,98YR ?W@&ﬁ@?%&?ﬁ%@? Wﬂugfﬁzol}fﬁmfharr%’f B qui nazol i ne:
4-( 3- - Q= | b off 2 Suit=pl N, & di met hyl car hanoyl ) -1- et hyl p
yr r0|['|r{}§j|w%{"|9m%'é5ér§| oxy] d%b thox%ﬁi nazo?igansg'; S
4- ( 3- chl ormdwheresieoany frotecting giovp thakispmesnhisemored by conventional means.
oacctyl ) pi peridin-3-yloxyl.7- hoxyqui nazpl i pe:
42 (3 ohi orB SomYatiar SRkl PR B 1 RERE B AOERgT P HRBISUEOM I, g n
3-yl %’?{%ﬁlﬁnfﬁww ied¥echld®, bromo, methanesulfonyloxy, 4-
cMor o- Z2- T I'uor oani | i no) nb

4- ( 3- -[(3S)-1- (N, N-di mer hyl am noacet yl )piLP_eri di n- 3-
y| ox yjiudbenzendsolfgnplinyanr doluers-d4-sulfonyloryarpgp (suitably a methanesulfonyloxy,

tluoroanjlino)-6-[1-(hydroxyacetyl )piperidi.n3-yloxy] 7-netlloxyquinazoline;
6-[1 ('HEBWB&VH%&&%HIH 37y %‘iﬁ?ﬁ ehl oro-2-flnoro
i lino)-7- ”?ﬁé‘ﬁé&tﬁﬂii@%i%%ﬂﬂlmﬂm in the presence of base. A suilable base is,

oro-2-fluosoanilino)-6-[(3R) -1I-(nethylsulfonyl)pyrrol.i di_n-S-ﬁiI oxy]-T 15
et h oboy etsimygle o organic amine base such as, for example, pyrdine, 2,6-lutidine, colliding, 4-

SR M T A i o0 7
[ (29) enk; BBfR ¥ SHHIE QRN il 6 dlllike carth metal carbonate or hydroxide, for
exarmple sodium carhnn_ate, potassium carbonate, cesium carbonate, calcium cartbanate,
sodium hydroxids or potassium hydroxide. Altlematively such a base is, for example, an alkals
metal hydride, for example sodivm hydride, an atkali metal or alkaline earth metal amide, for
example sodium amide or sodium bis(trimethylsilyDamide, ar a sufficienily basic alkali metal
20 halide, for example cesium fluoride or sodinm jodide. The reaction is suitably effecled in the
presence of an inert solvent or diluemt, for example an alkanol or ester such as methanol,
ethanol, 2-propanol or ethyl acetate, a haldpgenated solvent such as methylene-chloride,
trichloromethane or cadhon tel:racﬁlm:ide,, an ether such as tetrahydrofuran or 1,4-dioxan, an
aromalic hydrocarbon solvent such as toluene, or (suitably) a dipolar aprotic splvent such as
25 N.N-dimetfrylformamide, N.N-dimethylacetamide, N-methylpyrrolidin-2-one or
dimethylsulfoxide. The reaction is conveniently effected at a temperature in the range, for
example, 10 to 150°C (or the boiling point of the solvent), suitably in the range 20 to 90°C.
‘When X is a direct bond a particularly suiteble bese is cesium flooride. This reaction
i5 suitably performed in an inert dipolar apratic salvent such as N.N-dimethylacetamide or
30 N,N-dimethylformamide. The reaction is suitably carred out at 2 teruperature of from 235 to
85°C. )
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Jrnethoxy) gui nazol i ne; 20 4-(3-hloro-2-fluoroanilino)-7-rnethoxy-6-( '

Y
[(2R) - 1- onyl pyrrolidin-2- vyl ] nmet hoxy) qui nawdi ne;
(3-chl orgqg ?‘{”ﬁ%am | i no) - 7-met 3roxy-6-([1-(nmerhyl snl fonylﬁgﬂég%fapﬁqﬁn 3-
yl ] met hoxy] qU|nazoI|ne

4- (3--Moro-2-fluoroanilino)-6-[(3R) - 17het hyl pyrrolidin 3-yloxy]

7- met | Poocessiihax o By meodifylige: a shbfBmeit in nointroducing a substment into another

2rfl uoroan i no) 6-[(3S).-]-net hyI pyn ol i di n- --yI o 7 met hoxyqui nazol i ne;
4- ( 3- cRYIBAZSLNS deriyiive 6 Fopaglp Lor UhaFEOR i n- 2

Vit Berbofid BN cREp i ﬂﬁl&&lqgﬁaﬁmﬂéﬁ%wxy 6 L(1-

cthyip ) mset hoxyJ“gui nazo

6- [ ( 3Rind wherehfrdrdny pRdtéing-gond mxdik present is remaved by conventional means.
1-(3-chl om 2-fl uoroanilino)-7-nlet hoxqu nazoline; 30 6-f

[ (2SF- | - aceMpthnrsdon ennverting|sybasituesss,iptoptie- sebnuwm arelowarin iy Far

)~ 3. o REnRe 38 pdfbio v ey by otiBER TR o s Tl S v 03 inm_t

1 PCTI &3 %&ﬁ:ed@@anannnngmup,a Tm TEdIJG’E-dtD an amino group, a Rydroxy
6-[(1-acerylp rroI|d|n yl)nethg I (30Iu|om2f|u0|oan|I|no -7
¥

mei hoxgqmpral_lﬁf ritd k9 methoxy group, a group converted to a thicearbony! proup (eg.

B N R

S) - ho( iRk bl atyleAGE Eive bR Y e;@h:lgmé ﬂiﬂ:a@, teble acid .
4- (3-chl groﬁgyfluoroanlllno)- - el hoxy 6 ([(2S) ?*(hydnxyacetl;llgpy?l%lldln

2- yl] n@ﬂnéw;a) acad, mﬂa@nm}m an afkcanoyloxy group may be hydrolysed to a hydroxy group

4-(3-c fuo 7-net ho ndi n- 3-yl ox ui nazoline; -

4 (- oReSF R AR Sl it o REP By e BE) ) - 1 "t ny  py
r mhdi n{ignyelﬁbmjymﬁﬁkﬂ‘? LMRERdd IRE anbifle? R' group 25 2 final step in the

hl or o- 2-fi uomanl | i no) - 6- (2R 4R) - 2- I(N N- di et hyl caryham)yl )-1-m et hy] pynnl i

d| n 2- PippaRipn of Heemnpaupgitey It is 2180 possible to introduce 2 subsutuent onko

yf@mo lgggt L'%)ﬁ{qfanypdﬂ %Eﬂmﬁﬁﬁ %lfﬁox%ﬁoéﬂ%l;?i%ﬁl\kwhl% For example

4 (3 C heii ehedohipsan®of Forila ¥eohtdiidpymbry(dr GeconliafyHimihb Golp! Ry 3asthpeaset yl ) p

yuol i di n- 2-
NH group in the ring Q',a substituent may be added o the nitrogen atom of the primary or

secondary amino group by reacting the compound of the Formula I containing a primery or
secondary amino group with a compound of the formula R-Tg, wherein Lg is a displaceable

20 group {for éxﬂmple halogeno such as chloro or bromo) and R s the reqmmd substituent (for

- exarnple (1-6C)alkyl, (2-6C)alkanoyl, cyano, cyano{1-6C)alky], (1-6C)alkylsulfonyl, :
carbamoyl, N-(1-GC)alkylcarbamoyl, NN-di-[{1-6C)alkyl]carbamoyl, carbamoyl(1-6C)alkyl,
N-(1-6C)aikylcarbamoyl(1-6C)alkyl, N.N-di-[(1-6C)alkyllcarbamoyl(1-6C)alkyl sulfamoyl,
N-(1-6C)alkylsulfamoyl, N.N-di-[(1-6C)elkyllsulfamoy] or 2 proup QF-X-, wherein Q%-X-

25 are 23 hereinbefore defined, which groups may be optionally sobstituted as hereinbefore
defined). The reactions described above are conveniently performed in the presence of a
suitable base (such as those described above in process (a), for example potassivm carbonate,
sodium fodide or Gi-isapropylethylammine) and conveniently in the presence of am inert solvent
ar diluent (for example the inert solvents and diluents described in pmc;ess (2) such as N,N-

30 dimethylacelamide, methano], ethanol or methylenc chloride). Convenienlly, when Q' cardes,
for example an (2-6C)zlkanoyl or (1-6Calkylsulfonyl group, which is substituted by a group
NR’R", 25 hereinbefore defined, the NR*R” graup may be introduced by reection of a
compotmd of the Formula I wherein Q' carries a group of the formula Lg-(2-6C)alkanoyl or
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ylj met hoxy] qui nazol i ne;

4- (3-chtoro-2-fuoroanili no) 7- met hoxy-6- ([ (2S} 1- (pyrrolidi nzlzysﬁfcéﬂﬂﬁ ) pyrm
lid

t

| di N- 205 0vdsbd¥et hOxyl qui nazoline; 4-(3-cWro-2-fluoroa e
hoxy- GW[U(Z S, 4R) - 1- et hyl - 2- (nor ph0| i nocarb)nyl)- 20 R

pyrm i di u-4-yl oxy] qui nazol i ne;

1 ox PR SalbyEMET Y #%15 1i ﬂa?&éiﬁ? b PR B Sl o, i o
(o kB fdfttﬂé@%??gd A W%hﬂﬁﬂmcﬁﬂ himearia 2 ] uomani

l'ino t oxy- (netttylsulfonyl)plper|d|n yl oxyl qui nazol i ne;
25 Apfidemiddf asditible bﬂsaaamd Iuphal)alJ& in a suitable mEIt solvent or dﬂuen: For example 2

5( ??&*Hlf?f di rneth l(Eg?rﬁﬂné) get p| gerllgl éc%ocly D q%}ﬁw%%nuﬁeizo'_i ne;
%‘C%ﬁége}.ﬂg 1 M&Hﬂﬁﬂ%dﬁn E\)"atm]dma,analoﬁous

procedures ma
onanlllno) 7-1 act hoxy- 6- [ (pynulidin-1- ylacetyl)plper
I dl Nbd usad o pydpats suhetueinte pn €Y mel@mmhrphohnmmmmmy N,N-

27y | MiraeRspmorcA RORAR AT oh e 8 2 yﬂﬁﬁ«i YR SpeSpyisulfonyl

4-(3 of the Formula I wherein Q'
(ZSfﬁﬁguj l nélfﬁyﬁ&?pe azi n- 4- yﬂ%%:et v]) pynol [ d| nﬂ- 02 yl ] met hoxytiqw nazal i ne;

. S ~caficd 2 SERIROpGPYIITGHA s¥sHent RUhAGBEEd4BDe. Furber examples o

4 (3 hloro- 2-f | 7- 2 t h 4-y3
C Orq% calcﬂm‘#ez%rgoga?@r‘oﬁ ”eq@%’gﬁwﬁéﬂu&u%wau(km% ViR BRGRE - 4- Y Jac

& (3:}?&}:9@&1 H%B@spﬁﬂa'oﬁ%n@dﬁﬁ BR)acdorh PSR aGRCRE g Ratplel n-

3-yl oxy oxqu|nazo I ne;

4( 3- Proesse{d)- f[Bgcremna]lnfmcpraﬁstmg gtonyﬁﬁaﬂéqmdmc(dznmfpsbﬁﬁﬁayryl ) pyr m
l'idin-2-_yl]nmei hoxy)qui nazo
( 3- Cior @pheomacewsAlY aF9ep s?iﬁg?rﬁﬁfxy 8&41-[ (2S)-1- et hyl pyrrolidin-. -

2 (Cgr oot SR BE ot Fou ot N0) - myg% O A e et cll)lgmnﬂaﬁdrret hyl ) pi
pers dhcfeia- Fd:&xyﬁuplew:rqmcrmzmmna of those mm@mm of the Formuladawheareiné) o -
el ho}ﬁymgtagnls a(p%marg Infr L%%rﬁ%ﬁg Igt%u];l:, t¥n;-, cléav Q/ga)c)? ' ednd' %dm a compound
of Pormula I wherein Q'or R! contains a protected primary or secondary amino group.
Snitahle protecting growps for an amino group are, for example, any of the piulecting .
groups disclosed hereinbefore for an amino group. Suitable methods for the cleavage of such
20 amino protecting groups are also disclosed hereinbelore. In particular, a suilable protecting
group Is a lower alkoxycarbonyl group such as a tert-butoxycarbonyl group which may be
cleaved under conventional reaction conditions such as inder acid-catelysed hydrolysis, for - - -
example in the presence of trifluoroacetic acid.
Process (d) By reacting a compound of the Formula IT as hereinbefore defined with
25 compound of the Formula I as defined hereinbefore except Lg is OH under Mitsunobu
conditions, and whereafier any protecting group that is present is removed by convenlional
TIEAns.
Suilable Mitsunobu conditions include, for example, reaction in the presence of 2
suitable tertiary phosphine and a di-alkylazodicarboxylate in an organic solvent such as THF,
30 or suitably dichloromethane and in the temperature range 0°C - 60°C, but suitably at ambsent
lemnperature. A suilable tertiary phosphine incledes for example tri-n-butylphosphine or
suitably idi-phenylphosphine. A suitable di-alkylazodicarboxylate jncludes for example
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Yyl oxyl qui nazol i ne; 4-(3-Ch]ore-2-fluomanilino)-7-rnethoxy-6-

(T-[[ (3R -.3- I51)21>!/droxypyrn1|d|n | - yl]acetyl]piperidin-3-yl oxy}dipa g%:@sgﬂmia

15 4--(3- B2515 | onani | i no) -7 PCTHGBO
nmet hoxy- 6--{[ 1- (4- nmet hyl - 3- oxopi perazjn-1- yl)acetyl | piperidin
3-yl oxy) gui naznlyne; . 4-(3-Cbloro-2 §T uor oani | i no) - 7-r net hoxy-6- (1-f

(4-ac ehgahpl Rt box Ylayd (jmmm/bq smuablj,n diitert-Buty) haxdjdastmciylans dbétaids ofand - -

4-( 3- m2f|uoroan|)|re y-6-{ &(ZR@@)@ met hyl pyrrolidin.. 20 B
y]] met .rﬁmm@mawr@%m{ﬁmaﬁn PL59Py (1920 Fhe pittsunal Reacipaof :
Synt h t th :
p%lgsent | nv%]1 t1 o rov e%ﬁ%xcggz?%aé Eﬁ%ﬁ%@@ l(ﬂ'utﬁ\?]%o '%;eu aspee ©
deri vam¢a¢ﬁoﬁfnm ghed, Organi tidsemt Peadeiire titeinhadtaE 1966 VI epf- |t '

will be appreciated 25 that uring certain of the foll ow ng processes
cert-‘éulﬁ-"substltuents may reqw re protection co prevent their unde5| red

- equi romee ) ok e mlRRigh of ey PERRESART H it T iR A Pl o,

rEWDVG@dE%rQ&ﬁﬁﬁ#ﬂﬁ:&éﬂvﬁgﬁﬁ?@hﬂmeld%vaiﬁﬁnﬁﬂﬁwmhhq\ﬁﬁéﬂngﬂ@*@a texts
on the subject,” for exanple, "Protective Goups in Organic Synthesis' by

Theodcﬁlaﬁféﬂﬂ@ﬁ}'(gmlm i sher, John W ey 30 & Sons). Protecting groups may be

EToveS DY e NSl 8 BOR HE R chDed U  EB PeB ot

in wa&tdvﬁmnr SHd s IRIAGERLBR] THe ﬁi&.ﬁﬁ% 182188 of R cOhpasid deH@F@.imﬂﬁI the..
protectin % oup W th mninumdisturbance of groups el sewhere in t he’

nol ecuwhe m@ﬁfﬁﬂ@wmmEmmmmmmymgmmfm -

t ant. t
oy bR Byt BB R e B R o SRR 2s paBianeha sl oo
her ei ngr, farStidngl), ay&m&eﬁtmaﬂmm&mmyﬁjﬁb%ﬂs@hﬁyhmxﬁo group is,

for exanple, an acyl -- group, for exanple an allmoyl group such as

acet y|dip }’éﬂhogwydar Blempativaly the, cléaypzeraciinonay @nvmuﬂmwﬂngbm for

For ThyaRpmbe Ggrhon St HEGEIASR acthlBs vl oloT T iRy l&gﬂ]%’gﬁ%up,:rhe- |

depr ot &ddrem Lrikieinetiel bobreh@ion With 2k OMRnY Gliksiiiis adi SePexagaessarily vary

with the choice of protecting group. Thus, for exarrpl e, an acyl group such
as an Wikgmppeticoicid| Reshyeantioos gre :g;lgbiycgmegmutm the presence of a suitable inert

solvent or diluent as defined hereinbefore. A preferred cleavage reection 1s the treatment of a

quinazoline derivative of the Formula T with pyridine hydrochloride. The cleavage reactions
20 are suilably camied out a1 A temperature m the range, for example, of from 10 to 150°C, for

example from 25 t0 80°C.

Process (f)  For the preparation of those compgunds of the Formila T wherein X is O, by

the reaction of a compound of the Formala IV (a compound of Formula I wherein R'-X js

OHY;

HO N
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. anyl group nmay be renoved for exanple, by hydrolysis with a suitable base
“such as an alkali to metal hydroxide, for exanple lithium or goﬁEmdmﬂﬁ

hydr oxi dggo ookRBpati vely an acyl group such as a t-butoxycarbon

‘ group-may be renoved, for exanple, by treatnent with a s '?Hﬁpﬂyé@ﬂ% as
hydrochloric, sulfuric or phosphorigracid or txifluoroacetic acid and an
arylnethOXéﬁargoqyl %%oup such_as a’benzyl oxycarbonyl group may be renpved,

for d@h’ﬁﬂ%?ﬁﬁ%@lﬂﬂﬁmﬁ hexsiphelon eps'énm&@ﬁaw on- car bon,

tr| S%'fll’lt ﬁm&%ﬁg@%r ab] e an“g‘rﬁ’HSW‘g‘Fg‘f‘;:r'ﬂ%'L& Gk or a

pri mhayamynafike gieaigd definkd hekbafirs, extetfid ahp fincgoml grwp is pro@yedE renoved
- by treatnment _wth an al kylantine, for exanple dinethylam nopropylam ne, or

Wi t h“ﬁ?affﬂaw%Lgﬁ %@ﬁ?‘éﬁq%lepﬁ@frb otierein thedagrionds sonygnently peffomsdiis| f or
exgMyle e e{sﬂfaﬂ q:lﬂsé or exanple an al kanoyl group such as acetyl, an
ar oyl rou or exanpl'ebenzoyl, or an 20 aryl nethyl group. for exanpl e

benzy] . Th@d mm&mqmoﬁmgo@maiﬁ@ﬂﬁQ@bﬁu@m@ﬁwﬂmm&ms Wil
necessarily. vary with the choice of protecti n% group. Thus, for exanple, an

aryl SW%QSEM%%%WWWMWI@W neg aefor exsople chios

exa dr I- ui abI & base s met al
hyd?@g(&gnﬁyf@?e%%a&r@%ll% '}Iﬂﬁﬁjﬁ'@o SOt um W%‘? e %qatgb]ﬁﬁﬂ%ngﬁmblﬁter natively
an asylvens, hﬂﬂuaﬂﬁﬁﬂtﬂ)bﬁd&ﬁmohﬁﬂcafdaeﬂﬁﬁﬂ;[c@i&uhmﬁﬁxéﬁmﬁ%ddﬁﬁ&laﬁn%anpl e, by
hydr ogenation over a catal yst such as palladi umon-carbon. A suitable

pridt @ECEFJalr oup for a carboxy group is, for exanple, an esterifying group,
for m%)a met hyl or an ethyl group whi ch may be renoved, for exanple,
by hydroly wi th abase such as sodi um hydroxi de, or for-exanple a

S
t-butyl gFoughephipatationyfiest esmparnds of die Focnld Brhdyin!QaaRiethtansta) an
aci d, for exanpl e an orwlc acid such as trifluoroacetic 30 acid, or for

exa paad s EFER @rﬁ@@)%’?@%ﬁ%ﬁ@mwfﬂﬂd rogenation

or ot S gro@%@@%&%ﬁé@%@%ﬁﬁﬂﬁﬁ&%@%ﬁﬁ%% B oaR ARl oy

basr hﬂBiﬂbdfﬂﬁ!. [ pyocessy, @iff a guinazdlagelsiinati heofa Fhemils T whir Qbanrent i onal
t echni es well known in the chem cal art. A quinaxoline derivative of the
For nf® bmxﬁmﬁémwpma@&m@wwmw rray be prepared

g%e%ngar)lr% re %Fgg%%%ﬁg%@@éﬁm&?% Elgﬁtﬂﬁvxﬁ’%al use%ﬂto prepare a

qui t alaglatiomef hﬁkoxwata]hnyo:fr strtosi 1 ifed Hﬂmhﬁy.lm farthealkphtonobahindabl y- accept abl e -

sal t ereof , are. praqv as further feature of the invention and are

1 ek R b obratied WSRO B SRR 47 Ao ex bR aied kot haice, for -
20 example a (1-6C)alky] chloride, bromide or iodide or a substimted {1-6C)alkyl chloride,

bromide or iodide, conveniently in the presence of a suitable base as defined hercinbefore, ina

D_

suilable inert solvent or diluent as defined heseinbefore and at a tlemperature in the ranpe.; for e
example. 10 to 140°C, conveniently at or near ambient \emperature. An analogous procedure
may be usad to fntroduce optionally substiluted (2-6C)alkanoyloxy, (2-6C)alkanoylamine and
75 (1-6C)alkanesnl{onylamino groups into Q' or RY.
Conveniently for the production of those compounds of the Formnla I wherein Q' or
R’ comtains a (1-6C)alkylamino of substiloted (1-6C)alkylamine group, a reductive antipation
reaction may be employed using formaldehyde or a (2-6C)alkanolaldehyde (for example
_acetaldehyde or propionaldehydz). For example, for the production of these compounds of
30 the Formula I wherein Q' or R' contains an N-metiyl group, the comesponding compound
containing & N-H gronp may be reacted with formzldehyde in the presence of a suitable
reducing agent. A soitable reducing apenl is, f'l:-l-l' example, a hydride reducing agent, fur

examnple formic acid, an alkali meta] aluminium hydride such as lithivm aluminium hydride,
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Necessary starting materials may be obtained by standard pr C}lsg f
908 K S0

“Organi ¢ chenistry (see, for exanple. Advanced Organic Chem

(W1 ey- | U¥&NE@FBAte) | Jerry March). The 10 preparation of BUB&BSIARE ng
materials is described within the accgonmpanying non-limting Exanples.
Al'ternatively. necessary starting met &1 al s are obtainabl e by anal ogous

pr ocedsy, Q&itably) ah BIkaE mdthlisksindde wivheb sadiambdrbhydddepgsadhehnary skill of an
organic chem'st __Information on the preparation of necessary starting

mat er | evagokprehystisde ewpditanaginyb ary

dOREHIORY
starti terials). .he. f ] | NGr.Pat:
aon 1 ¢ aReRt kPl LA Puds BHlidefly Bdfrobod O QBabRSER el or
of whi giluedt, Sal il ictahydiofwirtohd diahgl ethdryor thE @ics @ewelIFARTGOSzens0

95103283, WO 96/ 33977, WD 96! 33578, WD 96133979, WO 96/ 33980, WO 96133981,
WO- 97196803 lithivmgiipegy hydpde apd Fonsxample, meihylenpehlomide apaprohosolygnt 566

aut naz P A RRROLd7 R e ey ot Syl B SRt T

. accept gfy W&gﬁaé 8Rd sodidi YendboRIBYERMe. OWHRn Iﬂitﬁ%ﬂﬁﬁné agent 1 fhlhicasid

fol |l ows erein the variable$S are as defined above unless otherw se
st at edheredetion essunvedic@y rarded bugshgcoagoests sefutionef Berfomoicerd- eGP Ho G

N 25 F la Il wh in R X, & d h f ' - defined
er our BoFSHa REUPIIN e Pl POfREe b axenaey  Codmnie S A S, 1>
25ENgUBEC MO AREDRARY bt BEREAARR N ffermi. WdnitememOfTRMEA theXbdidigy For mul a
]3L'" Q@ -X2-T-g Forrnula 111 wherein Q. X2 have any of the neanings

def i nedgeneisdombiefagite peotomting griups serhyasitem-duiaxyairbosyl gnabpNELzrpumtedes ed | f
necess a Lg is dis ceabl e group erein the.reaction is_ ..
conve n%ﬁ“@c&% %?‘B‘Flﬂgdj‘ﬁ?p"l ﬁ@mﬂﬁﬁﬂ@%ﬁ“&f tﬁé}%lﬁﬁ]ﬁﬁ?ﬂg“ﬁﬂﬁ'g?? SRR A%t ¢ or
any pr %@Wg}&ggﬁ_hat I's present is renoved by conventional neans.

Process {h)

15 For the preparation of those compounds of the Formula I wherein R' is substituted by a group
T, wherein T is selected from {1-6C)alkylamino, di-[(1-6C)alloyl]amine, (2-
6C)atkanoylamine, {1-6C)alkylthio, (1-6C)alkylsulfiny] and {1-6C)alkylsulfonyl, the reaction

of a compound of the formula V:
HN G
1 1
Q— S
P
Lg—R-XC N
20 formula ¥V

wherein @, X' X% R', G' and G? bave any of the meanings defined hereinbefore except that
any functional graup is prolected if necessary and 1.g is a displaceable group (for example
chloro or bromo) wilh e compeund of the formula TH, wherein T is as defined above except
Ihat any fumctional group is protected if necessary;

25 and whereafter amy pruhz:&ti:n g group that is preseat is removed by conventional means.
The reaciion is conveniently camied ont in the presence of a suitable base. The reaction may

conveniently be performed in & suitable inett solvent of diluent Snitable bases, solvenis and

e e EE L PR
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. A conveni ent displaceable group Lg is, foor exanple, a hal ogens

al kanesul fonyl oxy or aryl sul fonyl oxy group, for exanple

nmet hane JZ@&?X% 4 1o nitrobenzenesul fonyl oxy or tol u%é/ %ﬁg&lﬁ/l oxy
- group ( a net hanesul f onyl oxy, 4- nitrobenzenesul ﬁg
t ol uene- snl fanyl oxy group). The reaghion is advant ageousl y carried out in

t he presence bas A syita base is exa e a r m ne
base GUHEHS 5,107 eranaa HSre S50 PrOvE: Ppees Bl | reatenit FakE

di met taﬂg&ﬁeedf@ Hony 1B IHG"C'\foFEié]:H quanb*we or

di azadte)l cyclo(5. 4. G undec-7 15 ere, or for exaﬁr?gl e, an al kali netal or

al kal i ne” dewilhbemajpatciated tahetsaimof qummdmg substituentairpthe cevpounds &ir bonat e,
pot assi um carbonate, cesium car onat aI ci um @arg onate, . sodi um hydr oxi de

or potth%ﬁw%twaﬂ%% may bay frogiafs SbSHRIAnJPAHOnEN o an al kal |
Qi EMQF Hfensodd ,ﬁhﬁmgm@jl kal i ne

eart kF’erret aI %gmoé%h?ﬁa%%%gpl 2 EBOdI unf1l am de %%issg%l: tﬁﬁ; !

bi s ( tfollewingyhspioydgsanieeioned abow ifd asiseoh b ibeliled il thapmon@taawmmf HP&I | de,

for exanple cesiumfluorjde or sodiu i de. e.reaction

ef f e AMEAPIOR. WWEE% ﬁ“q“ﬁé‘?';?“‘kog Pe H}Hﬁ%‘&ﬁ? ‘?ﬁd"rméx e an

al ka m%ﬁ sﬁlﬁsif@wt! of sHELRIER) Riloebhy! acetate, a
hal dagjnatc s%‘?vent such as net gnechl or| e, - tri chﬁié:ryonet hane or carbon
tetr aanbdaﬂmmﬂkeancbumm&mmfsuhdunmm The mlagm&ud waction qc-nd:rm@fsmuclan aromatic

ggﬁlélocar bon sol vent Suc&‘ﬁﬁfh%’ﬁ@?ﬁa |tabI %@f dgﬁﬁl ﬁRnhOt' C

met hCJte:P%ﬁﬁQHcmdB ﬂ?e ﬁ&ﬁdﬂhm@f%ﬁ@%ﬁﬂb Laaeg@snceﬁﬁemﬂ%aﬁ&la@iﬂ @& _conveniently

effe at a tenperature 1n the r exanple. 10 to .150C (or the
boi | i inodmting obén aﬁyégsmbvsmg)fmmglb.la}l acpyl haiﬁlﬂmaﬂg@wm'b(sgd@ﬁ Wien X2 is

a direct_ bond. u bas This

r eact FEpRIYIR % #%Eﬁﬁgéﬁhﬁcﬂﬁﬁ# dP%% DEBI I&%?J%nt such as
NJ- dn%iH‘éJ}N 418 BhBAd BAPLAbis 36idNdh @ ﬁmhﬂuiuhpmmmrmeluﬁdwmamo;m i s
suitably carried out at a tenperature of from25 to 85C. -~ WD 0370B2831
PCh 5h3inGifions; bid theirPdodtienof @helo@ymagrgtpyi ng a substitueet in or
introgucing a subst]tnent into another quinazoEne derivative of Fornula I
or a eutically acceptable salt thereof, as hereinbefore defined
except tha@ AR b iR mhda ot ected i f necessary, and whereafter
any protectlng group that is present is renoved by conventional neans. 5
Met hods for converting substituents into other substituents are known in
the art. For exanple an alkylthio group nmaybe oxidised to an al kyl sul | nyl
or al kyl sul fonyl group, a cyan group re ed to an am no group, a nitro

group reduced to an am HQK@UD, a h

- - __F[-l——..xz._ -
formuta VI

20 wherein B!, X!, X2, Q' have any of the meanings defined herzinbefore except that any
functional gronp is protected if necessary and Lg is a displaceable group as hereinbefare
defined,
wilh an aniline of the formula VI
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group alltylated to a met hoxy group, a carbonyl group conv rte
tHi ocar bonyl group (e& usi ng Lawsson's reagent), a brono chuiﬁerted
to an al k‘}'ﬂtwﬂﬁ%l oup, an anmino group 10 may be acyl at ed twﬁﬁﬂéﬂﬁﬁ"ﬁ

al kanoyl anrino group (for exanple by rﬁact ion with a suitable acid chloride
or acid anhydride) or an alkanoyloxy oup may be hydrol ysed to a hydroxy
group whercire&damd @ lave anpof/the myeniigs defjnal tpreinle e axoeptahatedy fonctional

hydr oxyacetyl group) Conveniently, one Rl grou na_y be converteﬂH:l nto
anot he EFaup i PGSR ReaesSogYs agfl phefgin fegnaction is, of the
For mul a L 1t Hf R‘%ﬁSI ble to introduce a substltuent onto 15 the group
Q as 3}3&? 'e preparation of a conpound of the Formulal For

exanpl e V\heﬂdwm&mmy tedtirfpOFrotp that isQeckenl IS ferpovatitiy/convesibnahaems. ani no -

group, for-exanple an NH group In the ring @,a substituent mgy be added
to the nitr &y laﬂcsphsﬂbﬂwﬂspswmdhzéeemﬁrmﬁwmﬁiw reacting

the co f. the Faor containing a primary or secondary am no
group ﬁ&'ﬁﬂ%ﬁ rf'(?g%&%[ﬂ Ilof ormula R-Lg, wherein Lg is a displaceable 20
group (for %&%ﬁcﬁoﬁ mw%cﬁrﬂéd@hln@ﬂﬁp@mmsmﬁﬁm&ti&lmmw red
substituent (for exanple (1-6C)alk (2- GCLaI kanoyl cyan,

cyano( dileg)tafor grample ag cahelroriesigr & }, isopropanc or ethyl

N S e st AR SEAB g on i,

NN- - o hn@@)e?b&dﬂ %ﬁhﬁ&n@@ﬁaﬁlhﬂiﬂg&ﬂ drofRtit solvehl GhckP s Rldexe.sirlaf amoy!
jJdf-di-[(1-60C) al kyl | sutfanoyt group (Y-30-, wherein (9-X3 25 are as

her ribeiple agestarotrentiich igs Eﬂaa@fumﬂﬁmé?&m:@c b

herelnbe t-

per f or MG W‘%&[‘B? é}’nce @Plg%g su ta%lgﬁf'%{éas%eﬁéagg 6]i%‘f:%ocse &ﬁﬂt?lg é
above igje A dRApSrabiae in the h%ﬁﬂmbﬁaﬂﬂbaﬂﬁdﬂﬂwﬁ, dtmmaﬁenu)shahu ranigeddde or
di -i sopnpyl etl ryl em ne) conveniently in the presence of an inert

sol ventl20 nd%mmtﬁk@%&e%ﬁﬁ%ﬁﬂl%&mm rfecnpepisally.dhejescr i bed

ot b enteobp AT srtetg ViR TFSHPOLror GERAARE vigh ke

(2- 6C) 3 kpstid sabent duch@h Mopiipanbl, QG!Wenﬁhﬂjﬂﬂ\ thu@lﬁbndesofﬂnth‘ﬁd,fdﬁeﬁdmb :
group NRrt, as hereinbefoie defined, the aroup ma be |ntro ced by

reacti dawdmfgcach]@adea%ma déﬁWIlWéhﬂF@F ﬁwanq. 16y of the
formul a 25 ang IGt|r13I 01306
-75- - Q0 g%’é‘%ﬁéﬂ ’erel nmgﬁg%&%%%m aceabl e group

such aslebh@ively, i &amum@waﬁﬁﬁlmﬂydxﬁmhanwapﬁmc soveng isnch dxe :
reaction is conveniently performed in the resence of a sujtahle base and
gty lgEH RIS SESARSHE 1 the

opt i ¥nakoxane gr g dingla ARYAECiSAVERE SUGH ¢e NSl

Py oLt AR oS IR PR BRI, gk e ompound o

pym i GiyAfochRAR i Fhepbopednd ef thedyrmula VI, wherein Lg is halogeno, may be reacted
with a corapound of the formulz VI in the absence of an acid. In this reaction displecement
of the halogeno leaving group Lp results in the formation of the acid HLg in-sita and auto-

25 calalysis of the reaction. Conveniently the reaction is carried oul in 2 suiteble inert organic
solvent, for example isoprl;-rpannl, dioxane or N N-dimeihylacetamide. Suitable conditions for
this resction ere as described above.

Alternalively, the compound of formula VI may is reacted with a compound of the
formula VI in the presence of a suitable base. Suitable bases for this reaction sre as

10 hereinbefore defined under Process (z). This m;cl:ion is converaenlly performed in an inert
solvent or diloent, for example those mentioned above in relation to this process (i);
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, be used to prepare substituents on @ such as norpholinoacetyl, ‘

N- et hyl am noacetyl, ‘N$- dirnethyl am neacetyl. Simlarly, f% E a
3- (N, N- g, % %Mpm no)pnpyl sul fonyl substituent on Q e epar ed by
reacting a corpound of the Formula | wherein Q carri.es CT*’G“'W“TJHE
3-chl oropropyl sul fonyl. substituent wth di-nethylam ne. Further exanpl es of
to nodi fying or convening substituéR{S into other substituents are well
]mown to those skilled in the art and further methods are contained in the

acco(ﬁ?n i non-limting Exanples. - - . Process (c) By renoval of a
pr ot ?%i)i'}group froma qui nazol.i ne derivative of Formula t, - or a

phar MaceUtFof M plepe R Rt lhdie sabotmiB o #e Formubili #AGkS OBihRds for renmoval

- of protecting groups are well known and are di scussed 15 hereln For

exampblestinged Gm‘bamnxi@mm (@vchots N.hodiel{E66Dalkyllmrbamayeoraogrou €% wherei n Q

Cor’ AREBRARG: € DHPBEhCom Ry Ao RSP APRELLR. B o BR TSR AR ot ol

pri Mef ¥ @O; 48 gYUf%mnﬂﬁ!oﬁﬁ@bﬂhﬂﬁdhﬁﬁfﬂlkeaMﬁﬁfbﬁghﬂWBﬁc fpy@n am no
group are, for y of the protecting - groups disclosed

her elmml@ﬁmm@mntm&mmy B whntie (entrods: dadroxy lseoup, wﬂzage of such

20 am no rotec oups are o.dis d here| fore, articul ar,
2 RO e P 5 e St T . R S rin S B s Gl ns A

t ar t pRipQEYEATRORY NEDEOHP, MAiairdi®iér By ﬁi&ﬁﬂ%&aﬂﬂ@ﬁt:@ﬁ%ﬂk':@ﬂa{re& eacti on

conditi ons such as under  aci d- catalyse hydrolysis. for - - exanple in the
pr@séﬁl@en‘@mhﬂﬂalmas oacetic acid- Process (d) By reacting a conpound of

t he Formu I f as hcni.nbef ore def i ned a nd.of, t he Fornul a
11T as defhEH 90 51 SEEEHY TP R RS SUASHAIeSSBNTS ons
and \whettesmbh 8€ o Atholimide Cde [emaicbﬁhmhﬂaﬁﬁ&ﬁ%ua removed by '

conventional neans. Suitable t sunobu conditions i nclude, for exanple,

r eac efhylearpdimide)s mieblémﬁﬂlﬂesmﬂtihm egemb fof enaypith O Hizdecapigingol-1-

| A AN B P 000 ot e,

any esfvenfiNNg Al QuiinSdnl ih@Didvdr khdlodsy fdrlaampleN L hilbgdr4bsolveht SXAND! e -
tri-n-butylp os[zhl ne or suitably tci phenyl osphi ne. A suitable

di _alxcdyiumes yord Bpolacapreesso vt ssdlyas bN-dimethylformamide, N.N- - - . .

- zoq s tivestiide 1ol IR R Rond c%@i‘ﬂh%ﬁat% S Jr e

of M preseabilof ashbRNHasd kEchR¥ndriatc MiinkCor akﬁﬁﬁxem%bpnﬁ%mﬂﬂﬁ&@) The

I vlitsunobu Reacti on,
_or 4—d1meﬂ1}rla:mnﬂpyndme.. The coupling reaction is suitable performed at -25°C o 150°C,

H} convenicnly at ambient tesnperature.

Persons skilled in the art will appreciaie that, in order to obtain -:ompnunds- of the
inventior in an alternetive aad in 50me occasions, more convenient manner, the individual
process steps mentioned herzinbefore may be performed in different erder, and/for the
indivichial Iez-u:liuns may be performed at different stage in the overall route (ie. chemical

25 transfonmations may be performed upon different intermediates to those assoctated
herembefore with a particular reaction).

When a pharmacestically-accepiable salt of a quinazoline derivative of the Formula I
is required, for example an acid-addition salt, it may be obtaincd by, for example, reaction of
said quinazoline derivalive with a snitable acid using B conventional procedure. To Facilitate

30 isolation of the compound during preparalion, the compound may be prepared in the form of 2
salt that is not a phammaceutically acceptable sall. The resulling sall can then be modified by
conventional techuiques to give a pharmaceutically acceplable salt of the compotnd. Such
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ughes, Organic Reactions, 1992, Vol -42, 335-656 and Prtzn nsin the
nmobu_. Reaction, D.L.Yl ughes, Organic Prepar ati ons and %r &ERd PGS

nat i B %96 Vol .29, 127- 5 164. Process (e) For tMeI/GBAHened i on of
corrpounds of the Formula | whergin R-Xt is a hydroxy group by the
age of a quinazoline derivative ¥~ the Fonnula | wherein RS-Xt is a

( 1- 6C) tathuiques judbads, fifteaampledon gechasge techmquesyor co-presipiation ¢f the compoimtl out

by an
cl eav

. of the man ocedures,, 10 kn for such,a transformati.on. The
Yindhe braseriCe At o Db Ay Ptk SaynicE i (For kAR Ao Roo| R 2gom I

i GC)““IEFW‘EJ%?&WES‘??E% e et Ry Ay  alfiBONERE o1 o

CIUI nazo

sodi u
di ur

cl ea

trr~n
such

aci d,

carri
defin
gui na
cl eav
range
Proce
Xt is
For mu
03108
t he

m et haAehfentbreddherginbefomrsomearttheconpoundeatcontingic the presedikaventiont al
| phosphi de such as lithium di phen I phosph| de: Altiematively the
ey FEtanions ﬁﬁmﬂﬁﬁéﬁ?‘ﬁ?ﬁ apd sy D@H%ﬁhﬂs stegpoigosnasy ERpemplsy

%ﬁ?@oron E%@&iﬂ%*ﬂg[&@t IrSeac | on W %%%I C | ulmnz):lggﬁ: che

&dﬁﬁmﬂiﬁﬁﬂe&mqw ¢.gorhpea st pephe of fradlivell creaallikaion. anecmnb@bisy
ed out in the presence of a sU|tabIe I nert solvent or diluent as
ey, by isplagrek yrsspamation af aFacemate fenerample by Epcuanal arystalisaio®k i nent of a

h
é*‘é*éé o SAEL e B BErkRH iweﬁw&%%?%?h]%;&ﬁw e
: cabpcapaties ofthe Bewrcbisoirerd, $0Gxatiple, by aohiral &ryeRNRE:dn FBEC

Ss éq;g For the preparatlon of those conpounds of the Fornula I wherein
o Hﬂﬁﬂmﬁwwmb%ﬂ@ﬂbhﬁh‘ﬁpound of

z@%&ﬂ%ﬁ@%i%ﬁ%%ﬂﬁ R et Ohily R Lk Yo fodSE a2 °0° wo

MegyimBAsutidaf thﬂ‘[@d:ldﬂ@ﬁmaﬂbﬁf‘-@iﬂﬁaehﬁﬂﬂbagﬁhatEﬁmpIasfdﬂEﬁImMﬂa]hmI’ oup is

protected if necessary, th a compound_of the fornmula Rt-Lg, wherein R

has a

groyp '

20

n§ydesisiqad ﬁ%ﬁlﬁ@éﬂh@ﬂ%ﬂeﬂe&m@m Biedtamples, Whatka speaifict unct i onal
tSreBlBES Sebtdeda 5t is sui itably isolated substantizlly free for other sterenisomers, for

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

In the section above the expression “inert solvent” refers to 2 solvent which doesnol -
reacl with the starting materials, reagents, mistmediates of products in a mmanner which
adversely affects the yield of the desired product.

Prepamtion of Starling Malerisls )

Compounds of Fonmula I are commercially available or may be prepared using -
conventional IEL-'.i'lIqu'I-IEE or andlogous processes to those dascribed in the pror arit In
particular those patents and applications listed hereinbefore, such as WO96/15113, WO
01766099 and EP 566 226. For example, the compounds of Formula IT mnay be prepared in
accordance with Reacton Scheme 1;



= e T AL A = T -laae

—_—r e e

. necessary and Lg is a displaceable group, wherein the reacti?ghiERh
conveniently perfornmed in 5 the presence of a suitable base; 5 gu@af
any protectin roup that is present is renoved by conventional neans.
-Suitablé”ﬁﬂ@ﬁ%ﬂgbable groups, |.g, are as hereinbefore dECTHEPMEIEHr ocess
a, for exanple chloro or brono. Thﬁ reaction is suitably perfornmed in the
presence of a suitable base. Suitab 2" sol vents, diluents and bases
i nclude, for exanple those hereinbefoxe described in relatiag#tp 10 process
(a). Process (g) For the preparation of those conpounds of Formul a |
wherein QL or R qgntains a (1-6C)al koxy or substinted -%?y gr oup
or a (1-6C al kyl an{no or substituted (1- 6C)aikyl am no dk t he
al kylgd--o0, ce ently in theifresence of ,a itahl e b§ 3 defined 15
her ei nbef org p?b ess a, of qui haxol [ nNe” dert )
cqglains a hydroxy group or a pr /éecondary am no
group_as .ap raie. A sutfable al kyl ati ng age -g"xanple, any
agent knohn in the art for t e~ arkyl ati onpbi—xYdroxy w dl koxy or
substi t ut ed aIKQ y, or fart he afion of amno to X kyl am no or
substituted al kyl'am no, fopaieXarpt€ an al kyl or substyjtuted al kyl hali de,
for 20 exanple a (1-6C aik chl pride, brom de or iodide or a snbstinted
(1-6C)al kyl chloride, brom de oWH,odi de, conveniently in the presence of a
sui tabl e base as defined hereinbefore, in a suitable [nert solvent or
di l uent as defined hereinbefore and at a tenperature {n{ijhe range; For - --
exanpl e, 10 to 140C, conveniently at or near anbient {enperature. An
anal ogous procedure may be used to. introduce optional fy substituted
(2-6C) al kanoyl oxy, (2-6C)al kanoyl araino and 25 (1-6Cjal kanesul fonyl am no
groups into QL or Rt. Conveniently for the productionjof those conpounds of
the Foffinlal wherein QL or Rr contains a (1-6C)al kyfanxi & ] substituted
(1-6C) al kyl am no group, a reductive arnination reaction i enpl oyed
usi ng fornmal dehyde or a (2-6C)al kanol al dehyde (for exapg 1eBtg
propi onal dahyde). For exanple, for t'he production of thgse c¢npounds of 30
the Formula | wherein QL or Rr contains an NHDE AL
correspondi ng conpound containing a N-H group nd ed with

ntl A suitable

for exanple

formal dehyde in the presence of a suitable redug
reduci ng agent is, for exanple, a hydride i 2

formc acid, an alkali metal alunminium hydride such as l|ithium alum nium
hydride, 2 2 SEP 2006 WD 03/682831 PCt'./CBO3101306 |-78

ter

Reaction Scheme I
wherein R', X', 1g, @' and G are as hereinbefore defined and Pg is a hydroxy prolecting
gTOUp.

5 (i) Reaclion sujtably ip an inert protic solvent (such as an alkanol for example iso-
propanol), an aprolic solvent (such as dioxane} ur a dipolar aprotic solvent (such as N.N-
dimethylacetamide) in 1he pmance of an acid, for example hydrogen chloride gas in diethyl
elher or dioxane, ér hydrochlorc acid, under amalogous conditions to those described above
under process (i)

10 Altematively the reaction may he carried out in one of the above inert solvents
conveniently in the presence of a base, for example putﬁasium carbopate. The above reactions
are conveniently caried out at a temperature in the range, for example, 0 to 150°C, suitably at
or near the reflux temperature of the reaction solvent
(i}  Cleavage of Pg may be performed under standard conditions for such reaclions. For

15 example when Pg is an alkanoyl group such es acetyl, it may be cleaved by heating in the

presence of 2 methanolic ammonid solution.
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or, suitably, an alkali metal borohydride such as ‘sodi um boro?.;?d:sfﬁezﬂﬂﬁ .
SOdI um cyanoborohydri de. sodi um tuet hyl horohydri de, sodi um
tnnet-hoxgﬂbPHWﬁ?ﬂl de and sodi um triacetoxyborohydride. TRET{GHEOIWA | s
conveniently performed in a suitable jgert solvent or diluent, for exanple
tetrahydroftuan and diethyl ether for“the nore powerful reduci ng agents 5
such as ||tmmmmmmhmmmmmmm@w@mmmp@mmde or

a protic solvent uc as rret hanql .and. et hanol .f or | ess r_ful
Feduci e BERHARO Ol T A i

Convoni2aty T‘é‘éﬁ.ﬂ?ﬁ’%}g us.ﬁdgﬁ“é’hag’a%ﬁﬁ‘é“%*ﬁ%??ﬁ%?ﬁt “#‘ormc Lid The

react i echnSqueetéchnligeds erhich sreapdsgus tethe sydthesis efigewn{ suuaxaliykimilat0 t o
100C, such as 70 to 10 90C.aor, conveniently, at, or near anbient ternpentura

Convéhlfé’mm}md&méﬁcwﬁﬁéﬂﬁ@? #5 analgashs P& BrIHPFﬁdE'“é oups

& et
such as- tent- %\y ARG i exanpl e
presen o FEY ’e synthesi's O@&Pﬁ%ﬁ ?‘?ng rr% er %heﬂ%(;fa ed in- situ
duri ng diRplcaBé td@pounlrof desforbla VIH 1EG#m¢H1E'-m‘eiaanah¢mIgfis tHiomaand Byisunds
of the Fornmula Iwherein R is substltutedb a graou T wherein T is
sel ect eyl may ba pepyEd nsing dhys precesy illysiraled iy OpRHeEE 21 2 6C) al kanoyl a
ino, (1-6C)al kylthio, (1-6C) al kylsulfinyl and (1-6C) al kyIsquonyI, the lion

of a conmpound of the formula V. . ~4 HNCG Q - G J Lg-R-x" 20
formula V wherein QL, X , , and Ga have any t he neani ngs defi ned
ber ei nbefore except that UNCT i K@M gr oL ted if npY saYy and
Lg is a displaceable grog@,, anprg chloro 0) with a conpound

of the fornula TFl, wherein T is as defined éﬁﬁ%e ex ept that arty
ftnctional group is protected if necessary; 25 and whereafgr any
protecting group that is present is renpved by convegidteal neans. The
reaction is conveniently carried out in the presence M5PHa quit abl e base.
The reaction may conveniently be performed in a suitable ilnert solvent of
di l uent Suitabl e base solvents and 2 3 SEP 2006 WO 03(082831

POTI GB03101 80, Ky o o o i
(e Y ST O
0

DMF A OO
ID

Reaction scheme 2

Reaction Scheme 2 may be generalised .hy the skilled man to apply to compounds
within Lhe present specification which axe not specifically illustrated (for example to miToduce
a snbstiluent olber than methoxy at the 7-position in the gumazoline 1ing).

15 Compounds of the Formula 1T are commercially available or may be prepared using
standand lechniques, for example as illustrated in TS 5,252,586 and WO 94/27865.

Compounds of the Formula I'V may be prepared using process (g) above, starting with
a compound prepared, fur'ﬂxample using Process (a).

- Cumpm.rndé of the formula V may be prepared using, for example process (a) or
30 process {d) in which the group represented by R' is appropristely functionalised with a
suitable displaceable group Lg such as chloro or bromo.

Compounds of the farmu]a VI may be prepared using conventional methods well
known in the art. For exa:mp]e the h)rdmxy protecting group, Pg, in a cﬂmpmmﬂ of the
formuta VI as hereinbefore described in Reaction Scheme 1 is removed to give the

-25 compound of the formula X- )
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.-79- - dilueuts are for exanple those described under proceg (S@P—Z e
reaction is suitable perforned at a tenperature of for exanple, f

150C, for exanple 30 to 60C. It will be appreciated that certain of the

- vari ous WQ AYP%¢¥st i t uents in the conpounds of the preseRFET{GRMEMHINEN may be
i ntroduced by standard aromatic substitution reactions or 5 genetated by
conventional functional group nodifftations either prior to or imediately
foll owi ng the processes nentioned above, arndl as such are included in the
process aspect of the invention. Such reactions and nodificarions include,
for exanple, iraroduotion of a s® i By, means of an aromatic )
substitution reaction, reduction of H I tuents, alkylation of substinents
“and oxidation of substituents. The rkg S d reaction condi dons for
such - io procedures are well he Whem cal art. Particul ar

exanpl es of aromatic substitution Treaction include the introduction of a
nitro group using concentrated nitric jcid, the introduction of an aryl
group using, for exanple, an acyl halide and Lewis acid (such as alum nium
tri cThe picdedtingredmrp Fg maylbé reGraved Sroppidicoinpaund effermuladoBHBE | on of an al ky!
group using.an. al kyl halide and Lewis acid (such as alumiumtrichloride)
undeF“‘ﬁ“@Hﬁ?ﬂ@cgﬂﬂé‘% conditions; and the introduction of a hal ogen group.
Pmg s (1) | fANRRAUY ¢ha thdd 1 doplad| vinVA colbBoid dedligul a VI 20
whngr ein 1F§¥c§(@asﬁ>?g&§e have an%légf t he rgg‘gn_i ngs defig%d_he[ei nbef ore

ex cePorrida il anhernbatom defiakd gsiog snalespis soaditions fofthewsddesernied s Recgss s a

di spl ceﬁgl e gmp as hereinbefore defined. with an aniline of the formula
vi 1; @or la VIl 2 2 5EP 2006 WD 03/ 082831 PCT! GB03/ 01306 so wherein
G and @ . eyginaePithielifespingd if @l ede poieisabat pievidedoapi futthat  any
functional group is protected if necessary, and wherein the reaction is
conv éritem of hepeescot mvention togesher yyilisliin peoceys fax thei inseamuon; (.

10 According to a further feature of the present invention there is provided the

compounds of the formulae I and IX or a salt thereof, {including pharmaceutically acceptable
salts thereof), as hereinbefore defined. Particularly cornponnds of Lhe formula I and TX
wherein R'-X is hydrogen or (1-4C)alkoxy. More particularly compounds of (he formula 1T
and TX wherein R*-X" is hydxogen or (I-4C)alkoxy, and G' and G* are selecied from fluoro
'15 and chloro. -
Biological Assays
The following assays may be nsed to measure the effects of the compounds of the
present invention as ighibitors of the erb-1yrosine kinases, as inhibilors ire-vitro of the
'pmliﬁ:mﬁon of KB cells (human nas-:.)-ph_araugea] carcinoma cells) and as mhibitors ir vive on
20 the growth in nude mice of xenografts of LoVa mimour cells (colorectal adenocarcinoma).
a) Prolein Tyrosine Kinase phosphorylation Assays
~ This test measures the ability of a test compound (o inhibit the phosphorylation of a
tyrosine containing polypeptide substrate by EGER tyrosine kinase enzyme. ‘
Recombinant intracellular fragments of EGFR, ertbB2 and erbB4 (accession numbers
25 X00538, X03363 and LO7868 respectively) were cloned and expressed in the
baculovirus/Sf21 system. Lysates were prepared from these cells by beatment with ice-cold
lysia buffer (20mM H—Z—hyﬂmxyethy[p'rpeﬁzine—lﬂ'ﬂ—elh&n;ﬁu]funic acid (HEPES) pH7.5,
150mM NaCl, 10% glycerol, 1% Triton X-100, 1.5mM MgCl, 1mM ethylene glycol-bis(B-

rom110 to -

.
L
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and V\/nereafter any protecting group drat is present is rermv
E@Eare

conventio 5 Suirab]e displaceable groups represen
as herei nblwﬁ)ore aefl ned, in particular bal ogeno such aschlf§éeBeg

reaction i s conveni ently carried out igp the presence of a suitable inert
solvent or dil uent for _exanpl e an al"Cohol or ester such as mnethanol,

et hanolermmostit etandy’ -1y, NoNrjstraagetia G (EGL AR Phisaaicase iphibiterstand e as

nmet hyl e S%H'[%?"l =alillahoroform or carbon tetrachloride, 10 an ether such as
tetrah§ Foor 18 i oxane, an aromatic solvent such as toluene, or a

di pol ar apr @oh@mﬁﬂ{ra/ﬁﬁhsmﬁhn?\%f ¥ redoitinant pEitERRY 4 Qicteiinined by its ability to
j -di met hyl acet am de nmet hy pyrzolidin-2-one acetonitrile or

di met hphesphexyiatea synthetio peptide Gnzdoupofnmnilen cpspobansriof Gloamic Acida

range. autie s BaSHPERP e s of T Sttt B ol
L R ?%@‘%%Wﬂ@ﬁ%@%@%”&?%ﬂ B et

such agPBSrywtuitanod inabatedni 47T byermght)h P]znmsaamshéd W PBRTdphdsphatexanpl e

hydrogen chl or | de dieth et her_ or an or hydrochl ori c acid,
for ex® a@mwg@éﬁ ?-ﬁw Igﬁgﬁé HALSCRFRICTRRAEY® (the
Condi“raﬂéTeda% flcke V%Gmté} r.f BOBrIT% hfusc
conveni ent arri egmout an aBE@%dl c sol venit:']§ | Oxane or a

di poluaracmprjo.ﬁrmsmb&ﬁﬂ msuimmasn yaﬁhdmmupmmmm ﬂ&nms 22tQini 10Unil i n

é?ﬁerpéﬂﬁggci ﬁf a %g#?gd’i’ g gx Jf:ﬁ,)d%%ﬁ% en chlori de gas in, dlmej][ gyl\/l,
wh [ f gy Vi f
[ ne[ ﬁ:a a seﬁcgm)i[ an aclegﬁMl)ﬁa{ hl% reaction lgll sﬁgﬂai;@erren i?’ trﬁ1 ??1‘ ogen

| eavi ngnnmmranh:qomtmmmm(ﬁﬂﬂommmﬁﬁ%hekmdnﬂgﬂmmhjnd auto

25 cat al yS|s ction. niently the reactjon is carved out in a
sui t ab/th# fzf hﬁl‘e COBPOREHS © %’@Fﬂé% 9 lowveddnvas f theplates wath
NN- dj Hfacetam de. Suitable conditions for this reaction are as

descri bed above. Alternatively, the conpound of fornmula VI may is reacted
wth a conpdlhndnnfubilisnﬂphﬁsphmﬂegh&&pruﬂuctmlﬁmapnm;ﬂmmomsdemwdlﬁyt abl e base-

P bc o dmpoIoFRP L bE: B Pl e BREbYet G DO A B9 FOPESEE) yen
g AP R TR s i B 2
pr epar dfgstan: Biotichoslegy)o Hullowiisg exftedsine dwazhing), plateswhoes geatedvith Horseendish .
20 Peroxidase (HRP) conjugated sheep anti-raonse secondary anlibody (NXA931 from
Amersham) for 60 minutes at room temperamire.  After fiwther washing, HRP aciivity in each
well of the plate was measured colorimetrically using 22°-Azino-di-[3-ethylbenzthizzoline
sulfonate (6)] diammonium salt crystals (ABTS™ from Roche) as a substrate. -
Quantification of colour developmenr and thus enzyms activity was achieved by the
25 measurement of thsorbance at -405nm on 2 Molecular Devices ThermoMax microplate reader.
Kinase inhibition for a given compound was expressed as an ICsy value. This was determined
by calcutation of the concentration of componnd that was requited to give 50% inhibition of
phosphorylation in this assay. The range of phosphorylation was caleulated from the positive
(vehicle plus ATP) and negative (vehicle minus ATF) control valyes.

I
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. substituted carbanoyl group (such as N, N-di-((I-6Call cyI]cirBaEEB/IZJ]BE)r a
group QY-X3-, 5 wherein 2 is a nitrogen containing heterocyclyl group

| inked t\.pob(,”mﬂag aring nitrogen and X3 is as Co; the coyphliyg.at; $
“conpound of the For mul a 1, as hereinbefore defined, except any uncti onal
group is protected if necessary, apggwherein Q tarries a car boxy group,

wth a nayy ond: ,amne or a group of the forma la Q"' 13,
wher & § (‘S@Fﬂmgnifﬂ@qﬁép Hoen as3%p cont ai ning an NH group; and

wh f
ereaf t ekp m B ﬂ&ﬁ.ﬁﬁ#ﬁnﬁaflﬁt r:hl% RLRISE Mhibit urae%eueelammftm

convention e coupling react on is conveniently carried out in
t he psis@ooren absepimnzedl|cardoums birgined drnt the fundrican Type Cobaie Goliketién or
exm$el- [ 3- (D met hyl am no) propyl | - 3- et hy] carbodii m de), or a suitable
pept ﬁ*ﬂ@cbiupl i ng agent, for exanple 0-(7-azabenzotriazol -

yik N N | efNeafQfif Bkﬁ ﬁﬁﬁﬂ&ﬁﬁ%&ﬂi‘ﬂﬁﬂlﬁ&%ﬁﬂ&émﬂ&ﬁ COUpl i ng
ntly carri

reaction IS convenr e ed out In an inert solvent such as,

exanmii Palhectiat a@difiztdhgkid meﬂﬂm{lﬂh[%ﬂe:mﬁirhgg £0f% folthbeslitkerumy2 s poI ar
aprotic solvent such as d-di rreth nnam %% th I?%ﬁ%am' de,

| met W@%WMW‘&WWF%B‘? ingd ﬁt’lraéfd!}? PEfed out in
t he hﬂbqéi xarrpl e di

[ sopr(%%%%g?ﬁmmam ne %%@%n?nopyrrﬂf‘%ﬂ iﬁe c%ﬁgl I ng react ion is

sui t diellelepsicyf wismehsaeduEng :Ilmﬂﬂtﬁﬂptuﬁ(bmmhmbﬂn}nmaycdtu]amﬂmwlg tiypamper at ur e
Personsskrlldrntheartwrll reciatesthat, in_order. ro_obta n
C o Bl aSTom R EOTE P4TE HEFIB a4 #eentig o SRasly ol woil &g Sen RS

mretﬁ‘ﬁﬂ}(@éﬁrﬁﬁh rH“ﬁE:h sgﬁﬂ:'eﬁ E{?@,lnﬂi OfPSing bEA B AeRh@N eehing
her ei nbet ore maf}l be per orrre I'n 5 erent “order, and?or the i ndividual
r eactacide st 3G 755 COk, mad atiowed {d @tidmior dhags. i n the overall route (i.e

chem cal transfornatio be erfor upon_ di er medi a'r es

to those %ggﬂwﬂg éB'F\Bg?% W@h?%ﬁ%?‘iﬁqﬁnﬁ When a

phar EBR&H Hﬂ%@ AR the Formul a
S req&?ﬁ@d&ygg 2&%‘%‘@ ozﬁhggflgc adgdunfi%ﬁgsal t Oérﬁtsﬁ may besgal;:)t ai ned by.

f0!5 dmuhyhuﬁmdmmmﬁb(ﬂ-l%aﬁmmﬂfmzmmmm vEollivwing thesui t abl e aci d
usi ng a conventi onal procedure ilitat eéggpms?éﬁr on of the conpound

dur i AFuBRERRpeicd 4 mof a salt that-

imS;din??ie convglz—zf ng ques to gr %F}ar na%:ﬂet%tﬁrlcawy g%ceg'?g‘blbg

sal t mrrmeuommumdnpﬁmhﬁyma@mwm@eﬁmmems GIOGRAAPOA BRS S

t echni ques include, for exanple ion exchange techniques orre-precipitation
of t RAJIEEREELAR of DMSO. _

20 Absorbance of the solubilised cells was read at 340nm vsing a Molecular Devices
ThermoMax microplete reader. Inhibition of proliferation was expressed as an [Csp vaiue.
This was delermined by calculation of the concentration of cormpound that was required io -
sive 50% inhibition of proliferation. The range of proliferation was calenlated from the
positive (vehicle plus EGF) and negative (vehicle minus EGF) control values.

25 ¢) H16N-2 cell proliferatlon assay .

This assay measnres the ability of a test compound to inhibit heregulin p or EGF
driven proliferation of H16N-2 celis. These non-neoplastic eptihelial cells respond in &
proliferati ve manmer lo stimnlation with either BGF or heregulin B (Ram, G.R.and Ethier,
SP.(1990) Cell Growth and Differentintion, 7, 551-561) were isclated human mammary

30 tissue (Band, V. and Sager, R. Tumour progression in breast cancer. In: I, 5. Rhim and A.
Dritschilo (eds.), Negplasric Transformation in ienan Cell Crelture, pp 169-178, Clifion, NI:
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.in the presence of a phaffiaceuticatly acceptable counter |?r57€§(}—'zg; anpl e ..
re-precipitation in the presence of a suitable acid such as e a
hydr ochl oVPPFEEPY addition salt - As nentioned herei nbef RETEBREIGH t he
conpounds according io the present invention 5 may contain one of nore
chiral centers and may therefore exi"®B as st edni somers (for exanple when
Q coMuahdifa Preqy (991)iadd meeBs giitaigediipin tbSDanadadenBancarinsibee,sdgdinegyed usi ng
conventional techniques, e,qg. _chromatography or fractional crystalisation.
The erféﬁ?h@l‘i’ﬁ%fhiﬂsﬁ?ﬁl}“"&@pgﬁjat ed by separation of aracemare for exanple

by fractio 3 LSkl LEs@idi d . ' g8RARrs My
be isol al egﬂbﬁﬁ é%g?y [ onhgﬁ%ﬂlt ue o dtlﬁgc 18:?3?1#13:&93%1 %?Bﬁgﬁal properties
of t heLgha MERPInSGARbAiiNg | e AR ealf byrhas 1 0eM HRPESS lag/ml 3eilion.  BPLC  or °
flash chromat ography. Alternatively particul ar stereoi sonmers may be nmade by

chi ral 125/ mhESFs2. BjviHydiocomisenea tragitod A Asemmblie AcibA@usdmns whi ch .
w ll not cause_ra | sal.ion or, epiperi l.on r. b ri.vati.sati wth a
chi r al TrresierEm 9-@5@%?’@?“ TH]%PTH‘%I' mﬁ}é}m §%éﬁﬂ8%ﬁ%ﬁ%n of

| somer.s. ar | b 1A B3Sin ﬁmfﬁ’ ﬁé@pﬁ ﬁ:ﬁ'ﬁf ' : ' ris

I sol atléﬁlﬁﬁﬁgg%%ijdﬁgﬂf%ﬂ?sol atgé su ?ant | a@y nsﬁt?%golot e? %ﬁggﬁ)fggoners,
for exsopRt@, Aphicabatbr) oCIBSgert harveRedfropathe bk Makks usingss t han- 10% and nore
parti cul ar!e% | ess than_ - 5Tn by wei ght of other ste[eoisoners, |In the

sect i chypieelylavnedipnisisieacour geid Ao ftell depply w23 B W2 whi ch does

Ser ot . ) > A .
o ol fefsBRbmitet dod Gtpfih by By TRie 8 il Sryph BOE Rboh DS IRASLES |
pr oduct density 6D ROE1 @alioperSydl of a6 Wel plataisthCabpeumettia of Y16 in{|5& CO=ar e

comercially avail able _or may be prepared using - conventional techniques
or anamdgdowed toseilde for e holFose described in the prior art In particul ar

t hose pate 4 ' thSe8 Eﬁ{‘ﬁ ' SR aadin 115118, WO
25 01/ 6609?@@&%@%9%@&5%£exaére, ﬁe}pg‘%ﬁ%ﬁﬁgs of a%%r?n\%ﬁlgg Il may be
pr epar @dvition MedamMIANSEmik bhGiRee B2 @nd $hine reMEM medla ShRainitps [MEM31082SJ |

YLTI GSU31a1306 .83- H& P Re NVIII. Ix GL NH2 (ii)
15 HEPES, 2nM Estradiol, SpM Ascorbic Acid, 10pg/ml Transferrin, 0.1mM

Phosphoethapclamine, 150M Sodinm Selenile, 2mM Glotamine, and 0.1mM Ethanolamine)
and incubared at 37°C in 7.5% COs. The cells were then treated with or without compound at
a range of concenirations in dimethylsulphoxide (DMSO) (1% final) for two hours before the

addition of exogencus Ligand (at a final concentration of 100ng/mi of heregulin p or Sng/ml of

20 EGF) und incihation with both ligand and compound for 4 days at 37°C in 7.5% CO;..
Following the inenbation period, cell numbers were determined by removal of the media by
“aspiration and-incubaling with 50! of 3-(4,5-Dimethylthiazol-2-yD)-2, 5-diphenyitetrazolium .
bromide (MTT) (stock Smg/mb) for 2 hours. MTT sojuticn was then xemoved by aspiration, _
allowed 10 air dry and the cells dissolved upon the additiom of 100pl of DMSO.

25 Absorbance of this solabilised cells was read at 540mm to guatify cell biomass,
Inhibition of proliferation was expressed as en ICsp value. This was determined by calculation
of the concentration of compouad that was required to give 50% inhibition of proliferation-
The range of proliferation was calcutated from the positive (vehicle plus ligand) and negptive
{vehicle mious lipand) contro! values. .

an
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,HN G HOGH~ u Reaction Schene r wherein R. )C, Lg, "“r and C2 areas
her ei nbef oxe defined and Pg is a hydroxy protecting group. % ZiSERZAM i on
suitably 'dﬁm%éapert pnmtic solvent (such as an al kanol for exanple iso-
“propanol ),  an aprotic solvent (such as di oxane) or a di pofaHCERH M
solvent (such as N, N_ dinethyl acet 351 de) in the presence of an acid, for
exanpl e hydrogen chloride gas in di8fAyl ether or dioxane, or hydrochloric
aci d,dnden Xemizoafbassayondi ti ons to t hose descri bed above under process

i). 10 . i | A i h T, i - h b
Cart sot b iR ER rats SPiodfn B ihhER i hroby P Er Bral 0° 200V
POt aSFindiR ERl0RANA benofARindRAVGARGFkdR e ATUE) HOPYARl SWikyathithiciBide OUt at a

. tenperature 1n the range, for exanple, 0 to 150C, suitably at or near the
r ef | WAldeetey @ad, e gbndtjge)r eact i on solvent (ii) O eavage of Pg maybe

erfornmed .under_standard conditions for such, reactions.. For . exanpl e
e Py | SRS R EP: G AERDE Bios A bie ndgeais e iR AHREEY hont | ng
int - q Qg{l&iﬂ ' Slﬂtdétul'ré%@ Y . amEP 2006
VO o%ﬂﬁ%@?@%ﬁ%ﬁ%% CLSYSERRTLD), Mice el hogsed in 2 beqicf Réptn 2000
pr e pawitl 1 2hxiligh lidanio vyl anclredded with stenilisqy fepd zed matker aff Idraimogidlis conpounds.
If not comercially avail ahle,_c ounds, of_ t he ornmul a I11.) may be
or ep RGPS egeRAstorBed o St of & TEBT K Beaks 9f a5 LeYRaupacriifee
t eChnighESrcitdd SHAHES A 168 AATCTRREb efeQstaibBsidh BRShifid Ahnikaown,

structurally simlar 5 conpounds. or . echni ques whi ch are anal ogous to the
pr ot eftwnemicdyanb badndaus ixjections of el freBidy celteoep cells mt10Hhoitkeoime fiiee al

of T MBSO PRI (b S ARPEMRATG I YECRHBIES iy FeuGHo a1
?33 iet Wgﬁ%ﬂﬁmﬁ%’%‘% BEnthYl AR 93s bhitS{tkRH 3Hcd MuilfeABlirNogcheme 2, H
body weighl. Tumour volume was assessed rwice weekly by bilateral Vemier calliper
measwemend, nsing the formula (length x wadih) x \'.(length % width) x {s1/8), whers length
15 was the longest diameier across the umour, and width was the corresponding perpendicular.
Growth mhibition from start of study was calenlated by comparison of the mean changes in
{umour volume for the control and treated groups, and slakistical significance between the two
groups was evaluated using a Studenis r test. : )
&) hERG-encoded Potlassium Channel Inhibition Assay
20 This assay deterrines the ability of a tesl compound to inhibit the tail cuent flowing
through the humon ether-a-go-go-related-gene (hERG)-encoded potnssium channel.

Human embryonic kidney (HEK) cells expressing the hERG-encoded cliannel were °
grown in Minimum Essential Medinm Eaple (EMEM; Sigma-Aldrich catalogus number
M2279, supplemented with 1095 Foetal Calf Seram (Labtech Intemaational; product number

25 4-101-500), 10% M1 zerum-free supplement (Egg Technologies; product number 70916) and
0.4 my/ml Geneticin G418 (Sig,ma;Ald:'ich; catalogue number G7034). One or two days
before each experiment, the cells were detached frorn the Gssue colture flasks with Accutase
- (TCS Biologicals) using standard Lissue culiure methads, They were then put onto glass
coverslips resting in wells of a 12 well plate eand covered with 2 mt of the prowing media.
30 For each cell recorded, a glass coverslip containing the cells was placed el the botlom
of a Perspex chamber containing bath solution {see below) al room temperatige (~20 °C).
This chamber was fixed to the stage of an inveried, phase-contrast microscope. Immediately
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schene 2 3@6%&&9 lScheme 2 may be generalised by the skille

to compounds 'w t%l n the present specification which are ndCTE@B&f1Rwal | y
illustrated (for exanple to introduce, . a substituent other than nethoxy at -
the 7-position in the quinazoline ri'n%ﬂ'. 15 Conpounds of the Fornula 171

ar e coumenpicing the sveairslitinehochambyendagh syatiecdvasparfpsed intnthectanbeahivamues,

for exanple_.as iltlustrated in US 5, 252. 556 and 94/ 27965._ _Conpounds of

t he Fo%%w&mg%&ta&tﬁg? pﬂdﬂ@@@-(é}‘gﬂ@mﬂ-mmﬂaaﬁn th a
conmpou pared, for exanple using Process (a). Conpounds of. the formula
V may be prepared using, for exanple process (a) or 20 process (d) in

whi ch the gaopipchi ;h;boﬂrsilicataagws@ﬂﬁhg(@tyzﬁmme'ggmﬂmw th a
sui tabl e di spl aceabl e group Lg such as chloro or brono. . - nmpounds of

t he fowaﬂﬂ?wﬁ%ﬁ%@%%mhﬁ@@m}whﬁﬂwmmtwuumm in the
art Fo e : | , L0 onpound of the
formul g@*ﬁ%ﬁ&%*@@?ﬁ%&%hﬂ%@gﬁ g%gml%ns a El?e a‘%‘cﬁ%’ﬁ@%@“‘? enoved to
gi ve t {Yexopaith AD0BPANOG Igtrninests) eiaa bilgeddiRePcl3BRI2A05. ma&a@&@@%hmf d

PCTI GLI 131tt 1306 Rt-xt X The_protecting group Pg may be renoved fromthe
conpouRds eruresiedin bk cadh plgotredsy e cansisfedial arppliveisilyer chlqide wisnpmbeddeds t he

f or mul P‘ﬁn . g]\iﬁ“ gonmpound of the Forrmula Il as

her ei nﬁ'e#%'%g’&dé I'n tc}’gﬂ@|ﬁ}r1é(::jg’la¥:§1na ogg@]@%ndi tions to those described in
Progess (aXheedll ReReoiied in e rdildcdiusatiphiation SEileParh clichp icSRfighd) t he
abovehgq;]ocesses are provided as a further feature of the present invention

t oget hEpllawing “break-iy o wdiich wesrdongat a hpldingpasamtish of +8) ¥ dsridiyribe awplfignhs t her

¢ _ . i . . £ th
for mut SF ppeifif Skt R AR bR oo oI bl S EIRGRAT o ot 2
sal t s idfavge{Tlorpex, Yot Inkehosms)deds wediio 204 hoklidogdiynuad (RO divisarditot he

formula |l and I X wherein R -X_is hydrogen or (I-C)al kaxy. Mre
part i cOgiier ¢ velagsduelasolo fThistaotogplivasapplied every 15 seconds and consisied of a1

15 step to +40 m¥V followed by a 1 s step to—50 mV. The current response 1o each imposed
voltage prolocol was low pass fittered by the amplifier at 1 kElz, The filtered signal was then

acquired, on line, by digitising this analogue signal from the amplifier with an analogne to
digiial convener. The digitised signal was then captured on 2 corputer imning Clampex
software (Axon Instruments). During the holding potential and the slep to + 40 mV the

20 current was sampled at 1 kHz. The sampling rate was then set to 3 kHz for the remainder of
the voltage prolocol.

The composibions, pH and ozmolarity of the bath and pipetie solution are tabulatéd

below,
Sali Pipetie (mM) Bath (mM)
Na(l - 137
KCl 130 4
MgC]z 1 -1
CaCly - L8
HEFPES 10 10
glucose - 10
Na, ATP 5 -
EGTA 5 _

Tt ey

=~0O0y{ diagOIl [ H~lTiC H{.~Antw aWwwdW Ho | IT Mgl%%ﬁghﬂabgn -
t ply



——— e e e e aa—aa Wil e —

-and I X wherein R X is hydrogen or (1-4C)al koxy, and GL and Ga are sel ected
fromfluoro -15 and chforo. Biol ogical Assays The fol |l owi ng &4dsSkE #if be
used to ' the effects of the conpounds of the pre ' i on as

i nhi bi t(‘i"ﬁ@“%'?a%‘v‘r%e erh-tyrosine kinases, as inhibitors i n?@?fhﬂgﬂ% he
proliferation of KB cells (human nagp: phat angeal carcinoma cells) and as

inhibitors in vi-im_n.n_ZO_t_he gowt-h—-r—puderi-ee—ef—xenqgraf t s of LoVo
tunour cells (co| presider adenocaPipeitsna) . abathiot ei n TVrosi ne Ki nase
pbosphoryl ati on AﬁHays This testmmasuees tgMbility off a test- conpound to
I nhi bit the phospheryattor—ofl—a =% e T g pqdl ypepti de substrate
by EGFR tyrosine RH&@?@“‘%?{‘EW@‘ Iimm pant ﬂ#?‘ggg[l ulgdr fragnents of

EC |1 zR, erhB2 anpOembRdfity GuOanki|disd8fbers |(285196588, 303363 and 1M 7868
respectively) were—ctomed—=amd—exXpressed in tne paculovirus/ Sf21 system 1.
ysates were prepared fromthese cells by treatnment with ice-cold 1lysis
buf f er (20MViThi 2erppliaor thd WERGRAESCEH Potabbingr shalind) esbitvromt Sollaeiinls hECES)
pl751 1SOvM NaCl ;" 10% gl ycerol. 1% Triton X-100, I.5nM MyCl 2, LnM et hyl ene
gl y c Gleptfirsn +20 MSER-T0OY W6 westobosbne Prtimpes saftyayes Axon HeslameRsd+ hy |

et her ' N, N N -tetrgacetic acid { Se o nhibi s and -
©hon Pallouipaspilsatio of fRgLerma SegROr ot SloR LALARRE S hite Rie” °

r eGP pRNtubRERES)4R AppEedi@iths 61N EProbidins! 1he @bititletapplicationthad ap kignificanlt e a
synthetic peptide (made up of a random co-polynmer of dutanu c Acid, 5

Al anieffecerckail gnoeitamplindeh @ cumplali vaFongemiragon “FT%@I‘#??%H“Q&'F”&m
96-%@‘[&; m"rﬁ@_gg%at es were coated with synthetic peptide (0.Zpg of peptide
in a 5 ate buffered saline (PBS) solution and incubated at CC

ovem ght). Thaimet heseh vBshatdatich St cdmppinabphagemntified beexpadesaigithe wi t h
0.5% Tween 20) then in 50nmM HEPES pEt 7.4 at, roomtenperature to renove

any eai eeweamplinde &y frepsescace el give concgriration b eshempAAd a5 osi ne ki nase

o activit SsS ' tion in peptide coated plates for 20

m %t%%%%ﬁﬁgﬁ%ﬁeﬁﬁtgg{gﬁ%.& adenosi ne trisphosphate (ATP) at Km
concent r atTa@ledifornl oteRsP ACK]) weis detezyined b GuidgvihEiperceadmivtdialdnOd, 0.2V

Dirdiihiothreitol (DIT), 4.1% Triton_ X 100 V\A_thtest,c%g@oundin O

(fi navalessmeaking i the sorsentrawon-<liog i fogheamme T fRIFRUAUOR USIPE A S{A0 val of

the | QU G OARAREN S fevbl il Rbn sl @R et RSL ARl RiPhG! o5 Wit
e.xuaad 50%, no polency value was produced and a perceantage inhibition value at that

15 concentrahon was quoted.
Allhough the pharmacological properties of the cormpounds of the Formula I vary with
structural change as expected, in general activity possessed by compounds of the Formula I,
may be demonstrated at the following concentrations or doses in one or mors of ihe abave

tests (a), (b) and (c):-

20 Test (a):- ICsp in the range, for example, 0.001 - 10 uM;
Test (b):- ICsp in the range, for example, 0.001 - 10 uM,
Teat (C):- ICs0 in the range, for example, 0.001 - 10 M,

Test (d)- activity in the range, for example, 1-200 mg/kg/day,
No physiologically nnacceptable toxicity was cbserved in Test (c) al the effective dose
25 for compounds tested of the present invention. Accordingly no untoward toxicological effects
are expected when a compound of Formula I, or a pharmacentically-acceptable salt thereof, as
defined hereinbefore is adminisiered at the dosage ranges defined hereinafter.
According to a further aspecl of the javention there is provided npharmmccﬁtica]
compasition which comprises a quinazoline derivative of the Formula I, or a
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The i nmbi |l i sed phospho-peptide product of the reaction wa;egﬁégﬁ @ﬂ :
T nirunol ogk‘gglm hods Firstly, plates were incubated for IEiat nom
r

tenperatu hh anti - phosphot yrosi ne primary anti bodi e®CTidBEINwEEE
rai sed in the nouse (4G 0 from Upstate Biotechnol ogy). Followi ng extensive -
washing, plates were treated with HO@Beaadi sh 20 Peroxi dase (FW

conj uggihemasnteylpaiceptolie terad candtfingd hatiibeftye (MRARBkioBuMh a Amer sham) f or
60 m nutes at ﬁomtentg@ auure- After further washing, HRP activity in each
wel | dihepRaceyfiselly & SHPAH OE B1BETnet ri cal |y usi ng

22' - Azi no- drﬁﬁi | %ﬂ“ ?Eg ni um sal t yst al s
(ABTSTM from a[}sglggTE gjgt])%}%!rn]gtﬂ gm nlﬁg I ca t‘.:ﬁ}a%!edfprgﬁ e'c(‘/&'nc? )
and t@aaﬁmnglhﬂdmw ¥@skoby of bity SEpaRnY) rﬂﬂm%né)fdxs%@&m@ance
at 405nm on a Mol ecul ar Devi ces ThernoMax micropl aze reader Ki'nase

i nhiDiBawsieTy WE’@'@?WWWH‘G) \;Eersmewplrwi&mewnalnasmamsamumm s was
determ pned _b aI cuh’l of t he conci‘gtra l.on. of Bﬁnﬁ&ﬁr E@

requi reg PO2YIR7 S BH9 3 o EBFIsIgrIBRY P agioR (oL, The
range En@nﬂ Imﬁaf: SEnRasdatiby i I

Al ’>)g aér%d negﬁ%m%siegﬁagl em ngiﬁgbrP?Qgrc?;ls?]?'y val ues. SOEYIZI(SZ SEI%}I OOGUSV\D

03/ 08 Zg3mphecy fims] IMW)MMMW a@nmrmnw {bi drorglle Ta teslay Thi s

assay r I | t 0 i nhibi.t the ol.iferation
oF s EER S ity Mg Kb leclennd, SROcuREBRY Ritlihst it o hrbechls? Hpifg oo
Typso C&;Iahursepﬁm ﬁmmeeﬁﬁ@) 5 KB cells (human naso- phar angeal

carci noma obt ain fromthe ATCC were cultured in Dul becco's nodified

Eagle's me t(umnssms ebthe anvenkgn mbremmaﬂdm donyettismal Rrogedureg/usingnane

oo " RS SRR ARk e BB Bl R ™
Tryps lfaf efaliteiiby bathin Vo 84 i8R dr ¢ndte hdrnﬁéﬁlg /éheetcﬁah,l ﬂ%ﬁﬁhg ¥nd/Es

measur ed using a haeraocytoneter and-viability was cal cul ated Using trypan
|n bl UEeSSEYAVEBEIBRf or e bei ng seeded at a denS| ty of 125xl103 cells per well

ol uPani o aibe HERSueR e A ERPRANLE Fyabites S9E R B it eBBSERR buea 1 0

set t | eprb@uceth fale Fdroi Wil DncRedai iyorry Qeﬁeﬁﬁn@'u?bﬁthctlﬂﬁt el tRe t ' €at ed

with or without EG- (final concentration of m) and with or wthout
conpourtigtargerisl admi yratient Fawmlrrr&fmulammm&mﬂm| de (BVBO) (0. 1%

e e e R e peei

agent (more suitably from 0.5 to 100 mg, for example from 1 to 30 mg) compounded with an -

20 appropriate and convenlent amount of excipients which may vary from about 5 to about 98
percent by weight of Lhe total composition.
The size of (he dose for 1therapentic or prophylactic purposes of a compound of the
Formula I will nanrrally vary according to the nature and severity of the conditions, the age
and sex of the animal or patient and the route of admynishration, accarding to well known
25 prnciples of medicine.
In using a corppoung of the Formula I for therapeirtic or prophylactic purpases il will
generally be administered so that a daily dose in the range, for example, 0.1 mg/kg to
75 mgfkg body weight is received, given if required in divided doses. In general lower doses
will be administered when a parenteral voute is employed. Thus, for example, for intravenons
30 administration, 2 dose in the range, for example, 0.1 mg/kg to 30 mp/kg body weipht will
generally be used. Similarly, for administration by inhalation, 2 dose in the nge, for
example, 0.05 mgfkg to 25 mg/kg body weight will be used. Oral admivistration is however
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. Dinet hyLhi azol 2-y1)-2,5-di phenyltel nzol-im brom de (NEM (stock 5ng/m) for

2 hours. MIT solution was then tipped off, the plate gentl.yzt»SE eﬂmgry and
the cells. dissolved upon the addition of 1000 of DMSO_ E&E@?’ hg’&nce of

-the sol-B¥7 1¥S&f1cel Is was 1 ead at 541 nm using a Ml ecul a
Ther noMax mi cropl ate reader. |nhi bioé' on of proliferation was expressed as

an |1 Cso value. This was determ ned™py cal cul ation of the concegt ration of
c onp preferethpdrtivwlacly crableetbrio Typealy vodrdossay (s wil eqotip abeut&iiigon. The
range of proliferation was c%lég&ul ated fromthe positive (vehicle plus EGF)
and Myaeiofa comprurd of WiSTRERUR) control val ues. 25 c¢)HL6N--2 cel |

prolifer aﬁ;}ﬁ&«??ﬁ.ﬁ:@ ﬂ&gmé&mg@%ﬁdmawﬁ@sﬁmmmdnwm ariti-pSiferadvgpound t o

i nhi bit heregu ) ven proliferation of HI6NL-2 cells. These
non- papeldes kich sphiehialpropertics tha spdmlieved & arise Sions BeaerbRtamiher o
stinmulation with eitherBGF or here i - (;F ' ' P. (1996)
ol Tecppi HratiRe nass e Bl Oy Sedich el 7HiGiEbn Sr RRTHGH Bl el (1998
tissye ( V: Eleriain oF DM mtuREE REStdENg tthbpesaitioapden. In: | S
Rhi mﬁﬂ%ﬁiﬁﬂaﬁﬁg@ o (eds.)o,-E Nevr?]l sric Trans _ari_ngfion i's hwnmh Cel |
Cul t g;.ﬁ,essmhbﬁﬁﬂiau?%eua pdttrey agiindt thoEGFSERpAg (Eosivkieg, thanAgamst

PCP7G t 031ni 306 -88 Humana Pr esP, l&ﬁ )Sa d-were %_gt al nedf om. he

Dana-othsr bessinelipase onmgoes, kersxampleg] %y GRERROUNES BESH, “MisSAthuset t's
02115. . H I i;}d'm%:ﬁéltﬁw Lty BatdedieadBelben (a 1:1 m x of
G bci’uﬁ%ﬂ%ﬂgﬁg S a di a contai ni_rlg#tm%fogt all_ cal f_sermm, | DM
13PRSEciat w inhitil BGR recbptb? Snapind kiReE wiilsgdarvmapmins bitle; efskaificaaly Fst r adi ol
S) pM_Ascorbj ¢ Aci.d, | /m. Transfenin, 0,1nV sﬁng 1.nhe, 15nM
Sodi mmwegmmﬂ% ﬁ@"#%?ﬁmﬁ chihgﬁgfbt%ynm ﬁéﬁl‘ﬁg@p’% m Bovine

p' L U ikt %@ﬁff&ﬂﬁ%ﬂ% REMAA STEOF fcefiéOyinibis: kifase dn@aR: 1iiely to

i ncubat or. I's were harvested fromthe stock flasks using

Tr y pienbeihfpr g affediive weataent of afsCerampladiGE dobren hopmys. Cel | density was

measured using_a_10 haenocytongter and .viabi |it i ng

trypan bl 4¥cg @TJJ%“B@FB‘?%MBEF P@Eﬁéﬂvﬁlﬁm%‘%%&%%gﬁcel s per |
we . H@%Js - aonediaRd iafmdlor {7 Gart By tbBYedepir and al | owed '
toigset}%%llfr%n?gfr ﬁgﬁlﬁé&b%tﬁ%\% ng this, the gel S l\fi/\""r/erre starvgd of serum

for Afrosias kinasgdespetiellpBai recplarityrosing kinest)ohe. ek ampauads may ke Rsesktog beo

L2 L ol oM 9L B S, 8 R o2 Al 5V
of such weatment. Thus the compounds of the present invention provide a method for the
treatment of malipnant cells characterised by inhibition of one or more of (he erbB family of

20 receptor Lyrosine kinases. Particulady the compounds of the invention may be used to
produce an anti-proliferative and/or pro-apoplotic andfor anti-jnvasive effect mediated alons
or in part by the inhibition of erhB receptor tyrosine kinases. “Particularly, the compoutds of
(he present invention are expected to be useful in the prevention or ireatment of those kmours
that ere sensitive to inhibition of one or more of the erbB receptor tyrusine kinases, such as

25 EGF andfor erbB2 andfar erbB4 receptor tyrosine kinases (especially EGF receptor tyrasine
kinase) thal are i:m;rn[ved in the signal transduction sieps which drive proliferation and survival
of these mﬁm cells. Accordingly the compounds of the present invention are expected to be
usefizl in the treatment of psoriasis, benign prostatic hyperplasia (BPH), atherosclerosis and
restenosis andfor cancer by providing an anti-proliferative effect, particudarly in the treatment

30 of erbB receplor tyrosine Kinase sensitive cancers. Such benign or malignant fumonrs may
affecl any tssue and include non-selid tumours such as Jeukaemia, muliple myeloma or
lymphoma, and also solid umours, for example bile duct, bone, bladder, brain/CNS, breast,
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Phosphoet hanol am ne, 15nM Sodi um Sel eni Le. 2nmM G utam ne, and O | nM .-
Et hano] am'\gﬁ)“ gng. i ncubared at 37Cin 7.5% CO2. The cells weie? t3kh 2006
treated wi 3PP hout conpound at a range of concentr at i mIBGIWAIINE -
di et hyl sul phoxi de (DMSO) (1% final) for two hours before the addition of '
exogenous ligand (at a final concentr&firon of 100nglm of heregulin P or

SngJnm celbrecta? CendeinkLcralGrabtiic L izatinoa matl, heﬁ&ﬁb]uhé%&ﬂaﬁﬂ%aﬁﬂﬁﬁ%&l‘ﬁvﬁﬁh4 days
at 37C.in 7.5% C2 Fol | ow ng the incubation period, cell nunbers were

det er mPAREEERSIF, PoABEatenak skinctestnla, Wyroid.gperine apd valwal cavcatsat i ng with 50111
of 3-(4,5-D hy Lt - - 2-31 ) = - di.phenyl t at razoi i um o de { MI" L]
(st ock 5nyl é@“gﬁ%ﬁﬁg%gﬁ@@?ﬂﬁ%ﬂ%ﬁﬁm %qugg ,

al | oned dre pkd 'M?a&f}?t%iﬂttﬂé@ﬁﬂk&ﬂﬁgﬁﬁﬂﬂ]ﬂw ition of 100p.1 of

17M80. 25 sor bance of is solubilised cells was read at -440mn to

quanBi fy celdccpidingted furtheraspsct pbiednivantiph thersdsippoviderba ecoppassad ties an | Cm
val ue. SThi s determ ned by cal cul ation f. the,cqncentrati on of conpound
Unat  wiethdad: Fapgharelcamocmilc Bl feef Lo i fiarothcton AEas satgo. o
prol i f grab@Rve\efct Bl £ Whih-Biboldb® Bhikie smﬂsdro Sva (vehicle plus ligand) and

negative - (vehicle mnus |igand) cont ues. 30 2 2 SEP 2006 wU
O3NDI r | S31 ThFicGalE ©1BB@spectot diy ivention theiéels popdddd themayoFa Thi s assay

measures. the. abj l.ity of. . fest oupnd to inhjbit the growh of a LoVo
o ur Toinar e eyt 2 S F i T oF opbemiee: BRI POTqiefnl o Swi 5
Chwai . _ " ] : :

at hyigi Geffledtherdidbadre iR iheRakdaradiih ¥ 2 rHQRNRACIor nie %Qggﬁ‘%dym%ﬂ;%mc

(nu/nu genotype) mce were bred and maintained in
negat i Peliterasvaefiect ol wamn-blooped agy evnh dstedn. M ce were housed in a

T s R e o
| east SenRRioPhrodlidnd BY Sl MK 6@ LiTdt H PhARh BloodBISAREA GLRAIRaRIA I ned

fromthe ATCC) xenografts were establishedin the onor
m ce byessigf such bedmest Whick coimnprises afiminiOring tetald/amoohl an effectiet bmoum Q0] of .

swum_free dia.per ani . ay 5 post-ipnplant, njce re random sed
o &5 ool B SR i BY SR Bl s ab ol et ont 1 of
t hat WaSeaBaiox 8iRfe8d once daily at 0_1m 110g body wei ght. Tunour, vol une

was assessed tw ce weel dy by bilateral Vernier calliper measurenent, using
- the formul aAcredgetor huthiriagpect of &adgovenkiontherdis providadibe nsevilsr e | engt h-

quinazoline derivative of the Formnla I, or a pharmaceulically-acceptable salt Ihereof, as -
defined hereinbefore in the manufacmre of a medicament for use in the pmvmﬁm or

20 treatment of those tumoirs which are sensitive to inhibitdon of erbB receplor tyrosine kinases,
such as EGFR and/cr erbB2 andfor ezbB4 {especially EGFR), that are iﬁm]ved in the signat
transduction steps which lead to the proliferation of tumour cells, : o

According to a further feature of this aspect of the invention there is provided a

method for the prevention or treatrnent of those umours which are sensitive to inhibition of

25 one or more of the erbB family of receptor tyrosine kinases, such as EGFR andfor exbB2
and/or etbB4 (especially EGFR), that are involved in the signal transduction ste:ps v;.rhich le:adl
to the proliferation and/or suxvival of tumour cells which comprises adminisiering to said
animal an effeciive amown of a quinazoline degivative of the Fuu:mulal', ora |
pharmacentically-acceptable salt thereof, as defined hereinbefore _

30 Accomding to a furiher feature of 1his aspect of the invention there is provided a
compound of the Formula I, or a pharmaceutically acceptable salt thereof, for usefi_u the
prevention or treatment of those tumours which are sensitive to inhibition of erbB receptor

BT ] Lal Al B = = Eo L R DT IR
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.15 was the | ongest dianmeter across the tunour, and-w dth was ng
correspondi ng perpendicular. Gowh inhibition fromstart of |§(E)P M

cal cul at\gﬁa’wazgﬂnpari son of the mean changes in tunour ¥'§ler&€%‘8&%{“ﬁt he

“contr ol reated groups, and stat-istical significance e two -
groups was eval uated using a Studen r test. e) hERG encoded Potassi um

Channel Inhjbition Assay 20 This, assay defernines iljity of a test
conp&yREine binasas; pich a8 qnd/qr eeh R, m@%(w@iy@&?ﬁi tha i

et her, - g0 [ - : ﬁw \ celfiiman
enbrfl%\%’;lé:&-kllgmﬂes%@w&]{e re@glﬂ%ﬂ?ﬂgﬁ&& encoggd- channel Were grown
in M ni nuAdeesTaY fodl fubdhel dspedtafthe iffenibiiflerSispravidédithe ake oba al ogue nunber
M2279). supplenmented with 10% Foeta] Calf Serum (Labtech International;

pr od quinzpelnradernyative afghe Bomyala Lgra m@@ﬁ&ﬁﬂ@@@%@&bﬁ%ﬂﬁﬁé@ﬁ

Tech ogi €S;. product. n 9 | i (Sigma
Al dr {&OEh”ch‘i?E‘i“ggﬁE 'ﬁ%éﬁ@?ﬁ%&@&%ﬂ%‘ﬁlﬁnﬂ%&mﬁf or Agg?ﬁ%%éri ment ,
t he GeARBaBaeriBe fapadally DRGFRPhirbSslGnadeihhibitodyleffelts Wi th Accutase (TCS
Bi ol ogi cal s) using standard Lissue culttue nethaods. They wete, then put onto

gl ass  covigcerdingiorafthegfeatrsgf) this aspechofi the jpyention Hiee 15 Eo ed with 2 ni

of the_ grow n di a- '

cont ArePE RE R 8 Enlor SREM B ia R AT TO R,

cont adikts® nHMsidty sHeditvitiach dmRisheldmnistdrinpra Raidenied ah effective2@ndnt of @ hi s
chanber was fixed to the_stage of an inverted, phase-contrast, nm croscope.
| nife dininagpljne dervativepofshpFomia hor g pharmmesentiqallyyseeeplebly ereelyas of ¢ or
pl aﬁ@nﬁ t oo&efrmsé ip in the chanber, bath solution was perfused into the
chant&F G O a gravity-fed reservoir for 2 mnutes at a rate of -- 2

m I mn.  AfA@brdifi & 4 folther Reetife sl thiz st of Sit Gnyeadosithaad s iprpidetd e made from
borosilicate glass tubing (GC120F, Harvard par at us) ? usi ng a P-97

m cr@amwp@%ngsbpﬁérmvls&@r@mh%#ﬂww @km O YR L PERXIding

sol utj S i %ﬁnﬁ] Wi&t& Giske thHimidperfigadst age of
t he gaﬁgﬁﬁygf%gﬁ%#ﬁ&égﬁﬂx pat C]E% 00B, OEHQI nstrﬁjrlrﬁénif-s via a

si lsver/ si | Nsorditi @y 4 flethet feamreTofahé prdattdgengon trd: iswasvidaithe oseeaf & 0 t he

earth el ectrode. This_consisted of F\?} silvedsilver c orﬂh&g wi e embedded

i n 3xuingaplisedreivanveptihe §onBua Los 4iiarRacertiGaly-acy sqUIRFeRES  ecor ded i n
t he I | | fherft FoRe b | oW ng

"brea %lnﬁdﬁ I'C mmﬁalguég%ﬁg&g%&f 0 ig;ﬁ% potentlaﬁﬁg%q%%%ﬁwl%?g% by the

anpl iBGER Jyrosian Hinagnnbibitoateffeatj ust ment of series resistance and

capaci tance controls, el ect nphysjolo ,
P According to a i%a.l:‘l.rEBE. gfs 18 usggct of the invenuon there is provided a

20 method for providing a selective EGFR tyrosine kinase inhibitory effect which comprises

administering to said animal an effective amount of & quinazoline dedivalive of the Formulz I,
or a pharmaceutically-acceptable sall thereof, as defined hereinbedore. - - -- -
According to a further feature of this aspect of the invention there is provided a
compound of the Formula L or a pharmacemtically acceptable salt thereof, for use in providing
25 aselective EGFR tyrosine kinase Inhibitory effect.

' By*a selective EGFR Kinase inhiibitory effect” is meant that the quinazoline derivative
of Formula 1 is more potent against EGF receptor tyrosine kinase then it is against other
kinases. In particular sorme of the componnds according to the invention are more potant L
against EGF receptor kinase than it is apainst other tyrosine kinases such as other erbB

30 receptor tyrosine kinases such erbB2 . For example a selective EGER kinase inhibitor
according to the inventon is at least 5 limes, preferably at [east 10 limes more potent against
erbB2 receplor tyrosine kinase driven proliferation than it is against EGFR tyrosine kinase

B L T



_____ - e e L e

Software (C anpex, Axon Instrunents) was used to set a hol d:l\zg % bentlal
(-80 nmv) Wlﬁ mﬂelrver a voltage protocol. This protocol E

every 15 second$ and consisted of a 1- s 15 step to 440 nvFCEFHROEPMWBY a |
S step to -50 nV. The current responsge to each inposed voltage protocol
waslowpassflltered by the arrpllfle | kHz. The filtered signal was

then @@y probiferasion) asdetergyned mtbmé«wﬁ@mnhteeguesmta@mﬁsw@n t he
anplifier h convener. The digitised signal was
t hen cﬁﬁlﬁ?\* h‘ mgﬁff%&%@ﬁ‘ﬁlﬁ@ % anper software (Axon Instrunments).
During the helLghfg tBQtf&ﬂﬁér%ﬁ:&[‘Qf fa ré&ﬁﬁnﬁ&ﬁoﬂ%éﬁ/ist@@fﬁgdﬂﬂﬁﬁéﬂhwas

sanpled at 1 kllz.” The sa ng rat was then set to for theremai nder
of thqumaiﬁlmgdmvmimm@lﬂleFﬂrhmlmbmeghumnsmcpﬂﬂ-amtpmbluﬂaknhmrwfom t he bat h

and g Bﬁéip% soI on. ahe tabt.gl atec})ééléeéi%vgmfs t P| e tg‘_‘émvp I%atPlc‘:?\é
NaZATP r\cemgei o1 BomERI2RRE, M @H@&?ﬁﬁ n@?@@,tﬁé@ 16 01

Par ane er ette Bath pH T18-7.22 7.40 h TMKOH 11vl
Napes bmmddﬂt TraimiCiG) b2s; adore2al <Bddmdtiel, gaq:om.ﬂmﬂamﬁnachdtd?ﬁﬁﬁ encoded

pot assium channel tai.l rrent foIIowr_n t he rom 50 nV
was reb{%gd%“%??ilqeﬁ%l’ e‘% g“(%?b IHFEH‘F‘@?I mJFPH& ow ng

stabi | | ﬁ?ﬁ—lh pﬂ ' current anplitude, bath solution containing the
vehicle for 5 the test substance was applied to the cell. Providing the
vehitel e applaiccartlingrto laddriher feagrei dfithia mspecedfithe inventidradhkreda providedanpl i t ude, a

U o e Al da b T S hmplaa comee slncied R e henas, multple
myeloma, hynphoma, bile doct, bone, bladder, brainfCNS, breast, colorectal, endomeisial,
gastric, head and neck, hepatic, lung, neuronal, cesophageal, ovagian, pancreatic, prostate, . |
renal, skin, lesticuler, thyroid, werine and vulval cancer) in a wam-blooded animal, such as

15 man, in need of such treatment, whach compnses adminislening to said animal an effective
amount of 2 quinazoline derivative of the Fum:tula T, or a pharmacentically-accepiable salt
thereof, as defined hereinbefore.

According ta a further aspecl of the invcntiuﬁ there is provided  compound of the - -
Formla 1, or a pharmaceulically acceptable salt thereof, for use in the treatment of a cancer

20 (for example selected fiom [eukasmia, multiple myeloma, lymphoma, bile duct, bone, hladder,
brain/CNS, breast, colorectal, endomeirial, pastric, head and necl, hepatic, hmg, nearonal,
oesophageal, ovarian, pancreatic, prostate, renel, skin, testicular, thyroid, nterine and vulval.
cancer). -

As mentioned above the size of 1he dose required for the therapeutic or prophlyactic

25 treatment of a particular disease will necessarily be vaded depending upon, amongst other

things, the host treated, the route of administration and the severity of the iliness being treated,
The anti-proliferative breatment defined hereinbefore may be applied as a sole therapy

or may involve, in addiion to the quinazoline denivative of the invention, conventional

surgery or radiotherapy or chemotherapy. Such chemotherapy may inchide one or mere of the

30 {ollowing calegories of anti-tumonr agents :- -
{ anaproliferative/antineoplastic drugs and cornbinations thereof, as nsed in medical
oncology, such as alkylating agents (for example cis-platin, ca:hnpla&n. cyclophospharmde,
nitrogen mustard, melphalan, chlorambpeil, busutphan and nitrosonreas); antimetabolites {for
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.then constructed The effect of each concentration of test co gugg \Qﬁﬁ
quantified by expressing the tail current anplitude in the 52) S B ﬁ a
gi ven cc ewuﬁsion of test conpound as a 10 percentage of that in the
“presence of venhicle. Test conmpound potency (1Cm was det ePHEI/GEIRMIM | t i ng
t he percentage inhibition values ing up the concentration-effect to a
four parameter Hill equation using a’standard data-fitting package. |If the
IeveIﬂ@mPlﬁrﬂﬂﬁBﬂmwﬁb@éﬂ“mﬂpﬁﬁ@lﬁh@ﬂm5ﬁéwmﬂmmﬂﬂﬁkbﬁ?nﬂﬁ%t exceed

50% n ot ency .val R nd a rcent ..nhi.pition yal ue at

t hat q%@%ﬁh@?%%%@ﬁ%%@éﬁﬂﬂ&%ﬂﬁ@%%ﬁ&ﬁ%%%l( gicar PPt operti es

of t hAhemABRNEAferiliAGei M Sdth ik, dEXbynbidih, MauSémits LEpﬁhbﬁhﬂE%ﬂgﬁin,eXpeCI ed,
may be

1
. in general activity possessed by conmpounds of the Formula

det namitranyie, dactineeycinl andwhithya@y ciokrantiniiotn sgenis Joeniple Winea or nore,  of
s Bl ek o et it s AR o 5,

- 10 gilherc) @Al tdgolsomekds® fbitldcd rof awe%%m%trswgggeaﬁgéﬂdém Test

(d)- actiVvity i the range, for exanple.

phy s ilerlipgpide kingaarinecingptiezdn andtcomipbothecinas observed in Test (c) at the
effegLjve dose.. 25 for conpounds tested of the present inyention. i
Accoi’dj nglwm?%ﬁﬁ%wgﬁﬁ'ﬁlﬂ%éﬁm x'i?@'ﬁ'é‘?}m\r\hen a conpound

of FosBREenel dro¥éxifenP RAd GRBRHENDIbdsin é@&@@%&vﬁﬁlﬂgghm @8f ex:@gple def i ned

herei nbefote is adm nistered at t he dosage ranges fined hereinafter. -
Acko falivesirant), antfandragens (errsemplst bicalutamides futomde, nidownide prodsymelgrme

phar maceut i conpasi ti Lch.copprises.a quinazpline . derivative of the
For mipeats), 1 oS BERAS o DRREE A ot o 50 R ssberc A Rupiagysiind; S0 . 57 |
phawm%fﬁdgme@ﬁ@%a&lﬁﬁl@%ﬁam Aeeste], hRfRchtAA8 HEHIBRGE AE chdmAe a9Ci ati on
with a pharmaceutically-acceptable diluent or cattier: The conpositions
of t lamastrozele letmzoteyvdoezolaand exemestens)taal ixhibitors of Sd-redvetosé orchewanpl e - as

tablgts, L&égnges, hard or soft capsules, aqueous or oily suspensions,
enul EM0i'spersible 5 powders or granules, syrups or elixirs), for

! st g |
t o ¢&h u%%a‘t&%hltﬁ?ﬁﬂfmit%iﬁfgérlﬂ oﬂ@@.{-gﬁﬁ%ﬂﬂ W&;ﬁh%@%ﬁgﬁ? fosOr Of |y

sol uti ons Or suspensions), adm ni str : exanpl e
as alike muirimatiar and thhilgiedeef twekinadel plesmineganceetiiigr decoptadimnatial)y at i on by
' nsufdd &t 8.8 '0F prowth fastor finction, for example such ibibitors inclode growth factor
antibodies, growth factor recepior antibodies (for example the an-erhb2 antibody
Lrastuzimab [Herceptin™(] and the anti-erbbl antibody cetuximab [C225)), famesyl
20 translerasé inbibitors, tyrosine kinase inhibitors and senineflhreonine kinase inhibitors, for
example other inhibilors of the epidermal growth factor family (for example EGFR family
tyrosine kinase inhibitors such as N-(3-chloro-4-flustophenyl)-7-methory-6-(3=" "~ == "~
morpholinopropoxy)quinazolin-4-amine (gefitinib, AZIV1839), N-(3-ethynylphenj1)-6,7-
bis(2-methoxyethoxy)quinezolin-4-amine (erlotinib, OS1-774} and 6-acrytamido-N-(3-chloro~
25 4-flucrophenyl)-7-(3-morpholingpropoxy)quinazolin4-amine {CI 1033)), for example
inhibitors of the platelet-derived growth factor family and for example inhibitors of the
hepatocyte prowth factor family;
) (v} antiangiogenic agents such as those which inhibit the effects of vascular endothelial
growth factor, (for example the anti-vascular endothelia] cell growth factor antibody
30 bevacizumab [Aveslin™], compounds such as those disclosed in International Patent
Applications WO 97722596, WO 97/30035, WO 97/32856 and WO 98/13354) and

[



bl B sl syt e Bt S L N L P L AN L | - — L. i e e Y = — e - ——— e e e e e e

exanple as a finely divided powder) or for parenteral adm nistration (for
‘exanmple as a sterile aqueous or oily solution for int ravenoug, 2

subcut ane®¥slIABMI anuscul ar or intranmuscul ar dosing i o0 or @rAzHMY ?@%@,}@ QOry
for rectal dosing). The conpositions of the invention may be obtained by -
conventional procedures using conven®enal pharnmaceutical excipients, well
known mm?dm {Hat whitBy otheFReSt dnlspiS(Fbr' UxaipRAindrie Qhﬁibxfdﬁ%f%ﬁﬂir% n,

for exanpl e, one or nore colouring, Sweetening, fl-avouri ng and/or

pr eserﬁmthmemmgmtauh& The anbunt of active |ngr edient that is conbined

witho or nore excipients to uce a.sin saef wi | |

necesst Iy”%wg%‘ﬁ%ﬁﬁ@%ﬁh?ﬁgw g dospﬁ%{qf'%mar route -
of admglhidhl Phicn Bhlen B EARHR ﬁ' ﬁefbﬁéwwémﬂusﬁ,%%mgg%wmgg ni st
anon urrans W contarn, for exanple g of
actiyeWW%rmﬂwﬁu]Ml:y fromO0.5 to 100 ng, for exanple from 1to 30
ng) corrpounded with an 20 appr | at e and convenl ent anount of excipients
whi ch 8} atigepse dhempiasoler E@Iﬂﬂﬂéﬁzﬁwm ¢h as direeird totheemggistisisd abone, senhg

conpos Jhe ml% dose for therapeutic or prophylactic pur poses-
of a c%%?%‘am Pmlaf'ﬁégs%(g' al will normally vary according to the nature
and seygh) getie GteripiCappidithis, Oifudih i ragempRifpiekhéfio rdydaceiboiant @kngsat | ent
and the route of adm nistration, according to well known _25 princi pI es of

medi ci Fsh 25 AbersInk g5 or dhespah HREIA L oBRG AR GREF T (gens-Hirecipd croyme gro-drug

o007 HRFeY T GRS fuch as W s G U5tcRic Mo AL MBI B8 of DB ™ 1Y
“r ecei ViitorghvRge éfzyiRQnt apsroacheadity nftehse paasit tlérage@NOchbmbtieRpy @eses Wil |
be adm ni stered when a _parenteral route Is errpl oyedd Thus, for exarrpl e, for

i nt r avediigeraRosugh s prii-das maistageeigane tharapiandange, for exarrple .1 nmy/ kg

acim i 00 RPR iy e, R RERE onr Bl ity "éxagm‘éﬁ@ﬂwos gl Kg

to 25 figidag: Bednmmmbpdticivy daﬂ pafienttafbur ER] ned ik MaGéfeaidioRith Syifiane@eh2 2 .
SEP 2005 WO 03n182h31 PCr lGBn31e73U -93- prefened; particularly in tabl et

for i T5Agteslgpldn 2, mw&magémNWmmmapw%mmﬁggﬁ@m{o 0.5 g of a

 {vent POkt e lE Tl apciGy A B oc O RERB A Blents, ™ oo

proper ¢nelnéhahsiatied Benditicadls mppfdasmﬁrsﬁig dyhifkiinie-BindEdtahiumsubealiqampt or
. tyrosine kinase inhibitory activity. particularly inhibition of the EG-
r ecept aipd M‘F using anti-idiotypic antibedies.

Such conjoint treatment may be achieved by way of the simnlianeons, sequential or

20 separale dosing of the individual components of the treatment. Such combination products
smploy the compounds of this inventicn within the dosage mnge desciibed hereinbefore and
the olher pharmaceutically-active agent within its approved dﬂsag-e range: -

According to (his aspect of the invention there is provided a pharmaceutical product
comprising a quinazoline derivative of the Forinola I as defimed hereinbefore and an additional

25 anbi-tumour agent as defined hereinbefore for the conjoint treatment of cancer.

Although the componunds of the Formula I are pomanly of value a5 therapeutic agents
for use in warm-blooded mimals (including man), they are also usefnl whenever it is required
10 inhibit the effects of the erbB receptor tyrosine protein kinases. Thus, they are useful as
pharmacological standards for use in the development of new biological lests and in the search

30 for new phammacological agents.

The invention will now be illestrated by the following non limiting exemples in which,
uniless stated olherwise:
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_.tyrosine lanase. Furthernore, certain of the conpounds according to the
present inventi-on possess substanti ally better potency agaﬂn%tSEFth]ﬁaF
recept ory, byg@ﬁiﬂgg | doase, than against other tyrosine kinase enzynes,
‘exanpl e erb uch conpounds possess sufficient potency*GYSPH¥Ihe EGF
receptor tyrosine kinase that they E‘BY be used in an amount to sufficient
to inhibit EGF recepter tyrosine kihase whilst dernonstreting little, or
si gnﬂﬂww|mven@aem {Celsing (Fa) opembens wers speriedigup ABO® Iy nes such

as ef np, S r@ | bub~for the selective
i nhi B'Bﬁ%f%' &Bﬁ’é%ﬂr%g p‘t%r% oSl ne r?/%gﬂsl%ga g!'argec1 ikely to be useful for
the w@gmxu@mﬁﬁ@@tmﬂnaﬂwmm@hﬁgﬁmmven tunours. "Accordingly,

the conpounds of the present invention are expected to be useful in the 15
t r eatatep Avapofatipngd selvenloyasradictnut seing ArpaRsevipetr dader redeced prspBar t by

it bBﬁ@f‘i@#%“&ﬁﬂgﬁ§glﬂﬁ@§@ﬁf%{’e%3w ol TSI ot o1 L yr ot e K nase
' 'nh' lgdiity RhbuBhd R5ihy toas YRSH RHIbAGMR LAY 'oﬂ‘%ilmh%:ﬂﬁﬁﬁ'lﬂ clid yent. Thus

t he conpounds of the present invention provi a nethod for the treatnent
of nﬂl@h‘aaﬁcmblﬂeutdnamlmﬁgﬂphw by inhibition of one or nore of the erbB

| e Blesiaptbe Bute 05 Lo S RIS G4 Bl BB AP ©f 1D

pro- 3ReREPEIes %f@ﬂﬂ]ﬁhﬁ/{ﬁﬁhﬂ?— effect nmediated alone or in part by the
inhibition of erbB receptor tyrosine kinases. -Particularly, the conmpounds

of 10 {¥inal pedattsibad eatisfastory proter pealeardnagpeticregenanct (MR spegivacapdiori on or .
treatnment o t se tunours that are sensitive to inhibition of one or nore
of t MESEFHE tor tyrosine kinases, such as 25 EGF andl or erbB2 and/ or

er bB{mﬁ ﬁﬁﬁata@é chh 5 TN ABR BTy Hh8 SRERGReLaksdBT Hoss ABieN cAnbeQbtiged Ki nase)
that aré involved in the signal | nnsduction steps which drive

pr ol ibiekligenbprogess devalopment; Pspamtienssverg weneeled &f mere patedaloy

%gpqmmﬁ!é
conp of .the S€e ect ed t sef | n: t.he
t reagﬂl@n‘fm &yp%%dga ‘BE‘“‘Y‘S%’%‘?S’Z‘?“'A% cﬁlﬁﬁg sl ag?cgﬁ (.Hmé' Bive]
at ie iR pat PR PhiflicANBpm} RMBRS téra&iﬂﬂﬂﬁ]ﬁam?ﬁﬂ) m/a:pih@athﬂl mdﬁﬁ,
ant i -proI iferative effect particularly in the treatnment 30 of erbB receptor

tyro wmmﬁasmm& usingepeedantaicsdimstin sebonidir(LBA Peds) ghegivent ymlssy s may

e GRSk b R ol o BPeRAS bl PR et B S0l 0 BHERER D ™ o, ©

bl addgpler B mBAGEERED, brcady\O 031082631 2 2-SEP 2006 PCTI GBO3AI | 306 -
94 colorectal, endonelrial, gastric, head and neck, hepatic, |ung,

“neur évidd ﬂhmﬁdﬁma@wlbﬂ“@w ugyal mmﬂ'@eﬁl rgts ﬂpﬂmﬁfﬂlé arqusedl | skin, test
I C:H)' ?’r ) ol Ué/‘[{ %tl os alfé Ew':n”% %llqu.lynyt!%a @?\%ﬁg}’n?s, znd

(x)} mass specira (M3) were tun with an clectron energy of 70 clectron volis in the chemical

ionization {CI} mode using 'z dizect expostre probe and jonization was effecled by
eleclospray; values for m/z are given; generally, ounly ions which indicate the parent mass are
reported; and wmless otherwise stated, the mass jon quoted is (MH);

25 (xi) unless stated otherwise compounds containing an asymmelrcally substituted carbon
andfor sulfur aiom have not been resolved;
(xi1) where 2 synthesis is described as br.:mg analogous to that described in a previous example
the amounts used are the millimolar ratio eguivalents to those used m_the previons example;
{xvi) the following sbbreviations have been nsed:

30 DCM dichloromethane;
DME N N-dimethylformarnide;
DMA N N-dimethylacetamide;

THE - Tetrahydrofuran;
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According to this aspect of the invention there is provi ded;zcwwﬁ of -
the Formuka 1, or a pharmaceutically acceptable salt theredf] r as a
nedi canentYQ BOREShr ding to a further aspect of the inventi BETIGBIDELI0E

provi ded a conmpound of the Formula L_or a pharnaceutically acceptabl e-
salt thereof, for use in the product‘ilg'ﬂ'of an anti proliferative effect in
a war rgTdoded api({TakatemeitrasolAbgl)-M V" Mactoamiivgutaniih hex sfhpesghosfhatd e
invention themis provided the use of a quinazgline derivative of the

For rmul %ii} where 8 jede deacribed psleading ko Ehpcad addition palk ey Hsalth thegef i ned

herei nbef.are . .in th f lscament for use in the production
of an %ﬁ?l = %?‘&“P%Fgﬁ?\%@%%&‘ﬁm@#m bl ooded ani mal such as man.
Accor divig) WPERarthplel 196 15 ad tHeR eférehtd Brasglecinled ditewist\seidd, N NNIRI@td S
provided a - nethod for producing an anti proliferative effect in a

wants bk oxbetdd anifresthass potenal withvisolaied splieepnyerted igrthe freabassrformipdonio
conpri ges admpistering to said animal an effective amunt of a 15

gui na Mative of -the Fornula 1. or a pharmaceutical |y acceptabl e
salt tpghfefe1 @as hereinbefore defined. According to a further aspect of
t he inm'r%there is provided the use of a quinazoline derivative of the
Fbi rul 4x(3-Chilora-Z>Raeneaniine)chimethaxyeefilapedhyipyrroldior L yhoxxlquinagelinen e d
her ei nbefore in the manufgacture of a nmedi canment for use in the prevention

or 20 treatnent of thos urs which are sensitive to inhibition of erbB
receptor tyrosine k]nas uch as EGFR and/or erbB2 and/or erbB4
(especially EGFR), thd&l a i ol ved in the sirgnal " Iransduction steps

whi ch | ead_to éhe prollferation of tunour cells. According to a further

feature—gf this p B the invention there is provided a nethod for the

- preventio r treatsent=of those tunours which are sensitive to inhibition
of 25 one or re of N he.H¥bB famly of receptor tyrosine kinases, such as
EGFR and/ or erbB2 and/or erbB4 (especially EGFR), that are involved in the

signal transdueton ste i S h Lf.eration and/ or- survival
of tUmour c ?Fg“%&?f‘%%“@%ﬁ?f@@%ﬂn‘% S %’% ng f%gé?g? E'ﬁ%yﬁ&%agé effective
amount (Rferdnew ERadpld 21639854, 20 vl Pin DML BOHY) vas addé 1-enethyl-3-
pharmaceutical |l y-acceptabl e salt thereof, as defined heretttbefore. 30

Accor dpymplidincd (638 plh6.0 imethand tmphan}il phaspliee (152 mhd.0 mmead). i Dre Were i s
rovi ded a _ conpound of e Formula L or o hay.raceuyti cal | ccept abl e
DErt . Csapision Wi ctates th 0o BySs SoSPeRr Ot FEnpul el B oo <
whi_ch ifd aaki R 4 ddpmic'; tRbpi
wh.ch @380 BRNSIHINA 4 ik &Y d doNii R in TG OGN/ Rbpisé ovrthe St 15
15 punutes. The resulling light brown solution was allowed to warm to room lemperature and

was stirmred overnight. The solution was evaporated, and the residne -Plll'iﬁ&ﬂ by

chromatography, eluting wilh G0 5% methanol in DCM. The appropriate fractions were
cnmbim;:.d and evaporated, ﬁnd the crade pmﬂuﬁ:t (230 mgj-m—d:issn]vﬁ:i in 1:1 mefhancl/DCM
(3 ml). Ethergal HCT (1M, 1.14 ml) was added, and the mixture evaporated. Crystallisation

20 from ethanol / diethyl ether gave the title product 2s a hydrochloride salt in the form of a white
exystalline solid (154 mg, 16%);'H NMR (hydrochloride sait): 2.30 (m, 1H), 2.63-2.75 (i,
1H), 2.88 (s, 3H), 3.30-3.80 (m, 3H), 3.85-4.05 (m, 1H)}, 4.00 (s, 3H), 5.46 {m, 1H), 7.35 (dd,
1H), 745 (s, 1H), 7.51 (dd, 1ED), 7.62 (dd, 1H), 8.53 (s, 1), 8.72 (5, 1H), 8.81 (s, 1H); Mass
Spectrum: 403.3, 405.3.

Licd ==
1
B
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.tyrosi ne | dnases, 'such as EGFR and/or erbD2 and/ or, erbB4 (eszeé;:i %IPI ﬁ]EEG R),
h

that am involved in the signal transduction steps which | ea
proliferation of tumour cells According to a further aspect of the

i nvent i off&MEF ¥ s provided the use of a quinazol]ne derBGRAGBYA1IGS t he

Formula |, or aphannaceutieally-acceptable salt thereof, as 5 defined

herei nbefore in the manufacture of- ¥redi cament- for use in provi ding a EGFR
and/ @xapgilbB2 and/ or erbB4 (especially a EGFR) tyrosine kinase inhibitory
effect - According to _a further feature of- this aspect Qf the invention

* her d-SChlasoetaaniinayd meffiosy-Goileiprgda-ebraiabmeealing g2 and or an

erbB4 (especially a EGFR) tyrosine kinase inhibitory effect which

. conprises adnmnistering to said animal an effective anount of a 14

qui nazoline derivativegsef the Fornmula I, or a pharmaceutically-acceptable
salt thereof, as '®' her ei nbefore. According to aforther feahne of
this aspect of thejmegatt there: is provided a conpound of the Fornula
|, or a pharmaceutijcal By acceptable salt thereof, for use in providing a
EGFRa Ry be, amd{,0F erbB4 (especially-aEGE R) tyrosine kinase

i nhi b} tor According to a further feature of the present

i nventt T ovi ded the use of a quinazoline derivative of the
Forrmula 1,.- pr a pharnaceutically-acceptable salt thereof, as defined
herei nbefore in the manufacture of a nedicament for use in providing a

selsect i ve 6-(EFRst-Pouaycabinpirerddiaé-yllogy ly4-€3-thioro-2dtvoratinidipod-d-a f urt her
oy o e RE (el pmer L STR T a5D G DO PP D s Ay eb Pt opicr
provi | | | | C .
COMP Il BB SroadiidinBidSs $hlh. NGd iR ShifhndMdiBor 20o&E ThE EX@sa TR tidacid

qul oazol i ne derivative of the Formula 1, or apharnmaceutirally-acceptable
sal t waseveperaedoarfl the msidde Wap ezbowoped tvacs with X@Vf Theresdye was purtied- - - - -

- - - Accordin o a further feat of this aspegt of t ipyention there
is pr%ﬂﬁﬁ‘ﬂgﬂmﬁg'gﬁlit%ﬁ Eé‘flg‘[d@ @%Kﬁﬁéﬂéﬂwr@nﬁﬁ'ﬁﬁﬁﬁw Bccept abl e
sald Hogt [ gﬁpﬂ e T i AR R8H i nase

i nL'fl' bi torﬁ??@g?n %;fi@wélﬂ e e%llf?i\?gﬂ% I](‘Elt% se&%dr[]ﬁ:i?%i tory lgfec{t@q(s meant

t hat Thin@6Ge; [HE2MRNE S3Hdrbhm, 248, 2.60-2/5r(my RE),) 2642081, BB che0-a8ilmst  EGF

o 250, A A 08Bk A2 o 7 2200 v T8 o LB el i Lol ne
EGE regpal op o RRGCIANOGI(, 1ED; Bl Aajpala/kgsne i tinases such as

ot her er recept of tyrosi ne ki nases such erbB2, For exanple a selective
EGER Ectznasle 3i nhi bitor according to the invention is at least 5 |ines,

(1 P bk 2 fipmoraitool Jaediaty or ooy e Do P BB nast 2 2 SEP
200&
o O o

‘\-;H £
p

7
The procadure described in Exemple 2 was répeated bur using 6-{[(1-tert-
butoxycarbony]) piperidin-4-yllmethoxy}-4-(3-chlora-2-flnoromiline)-7-melhoxyquinazoline
20 {Reference Example 4). The title compound was obtained in 91% yield; 'H NMR: 1.45-1.61
(rm, 2H), 1.95-2.00 {m, 2H), 2.18 (m, 1), 2.92 (m, 2H), 3.25-3.35 (m, 2H), 3.93 (5, 3H), 4.03
(d, 2H), 7.20 (s, 1H), 7.26 (dd, 1H), 7.46 (dd, 181), 7.50 (dd, 1), 7.89 (5, 1H), 8.36 (s, 1H),
8.72 (br. s, 1), 9.74 (s, 1E0: Mass Spectrum: 417.4, 419,

25
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MO 03!/'1182831 PCT/ G 3031013" 96 driven proliferation, as determned from
the relative 1.C-,&alues in a suitable assay (for exanple £He SEPLeNGE2
assay descHOS#®H8bve). According to a further aspect of thecPCEsSRas
invention there is provided the use of a guinazoline derivative of the
Formula t or a pharmaceutically-accep@bl e salt thereof, as 5 defined

her ei npghmnpR:4n the manufacture of a nedi canent- for use in.the treatnent of

a cancer or exanple a canner selected from|eukaem a, nultiple nyel oma,
| ymphofd3-Ciles-2iloroanitine)-7-osedbioxey-6- [&mﬁy@i@pnﬂmdqlpxﬂqhhrmﬁm
endonetrial, gastric, head and neck, hepatic, |ung, neuronal, oesophageal,

ovari an, pancreatic, prost at e, renaI ski n, testicular, thyroid, uterine
and vul val cancer). 10 ording to a further feature of this aspect of the
invention there is pro d a nethod for ttraning a cancer (for exanple a -
cancer selected fro kaema, multiple nyeloma, |ynphoma, bile duct,
bone, b]adder brai n/|[CNSL breast, colorectal, endoneirial, gastric, head
and neckg Trepat- . neuronal oesophageal , ovation, pancreatic,

prost at g testicular,-thyroid, uterine and vulva[ cancer) in
a war m*bl 06de [ such as 15 man, in need of such treatnent, which
conpri ses adm'nistering to said. animal an effective anount of a

qui nazol i ne derivative-of the Formula 1, or a pharnmaceuticaily-acceptable
salt thereof, as defined hereinbefore. According to a further aspect of

the i nvent i bri[€inertByiexysathanybpiparidiorhileny) k(3 thlor-2-NEooailiack?- or a

P ancor et ilplaias BBt £ ichort BES o, § B niiE s piifarveef Byegabe a8 °
| yphopTe i Lo forabIuehyds saees (40% 2 DB b€ 350 (e

batkd to
endorretrial gastric hea nd neck, hepatic Iung, neur onal , oesophageal

ovari a?D“Cp@narI@am chepnizbus was Ewlﬂﬂ skl the rezidoe disdodved in I‘mlm[“m mif.erine
and

£ he ¥ ot SRV e adipsgnd R AR Y B8 oRBEE ?a%uéa'a 3 Qﬁeﬁe Figm ¢ reﬂz'séei’i i
neces Sﬁubitnﬁ];i?@:l Middiiof Gf 4 SABIRELRE HRAPas BNBRES Ly tatg%gtﬁtif

treated, e route of adm nistration and the severi ty of ness bei ng

tr ted20Thd. The crude product wes puifieddnt cheomatdgsiapng e Ihinperith@ fo2 5%yl be

ggrp: L:ﬁﬁ“@i’lﬁ sol e ﬁhﬁraﬁgﬁﬁﬁ{e@%&ﬁm ,’_ in addi t| on to the gu_i naécl i ne

chent fAg6¥eN by %k&%ﬁtﬁiﬁﬁﬂ%h%%ﬁ%ﬁﬁ%ﬂﬁ&t@%ﬁf%ﬁﬁﬁve%a (30 fol I owi ng

cat egorl es of "anti-tunour agents annpro nti neopl astic
dr uds apstslbiosrsdhd(350ng, 207k liﬁéem& (o 2HD, $36-2.05 (m, 2H), 2.14-222 (m,
2H), 2.18 (s, 3H), 2.65-2.70 (m, 2H}, 3.92 (s, 3H), 4.51 (m, 1H), 7.12 (s, 1H), 7.26 (dd, 1H),
747 (dd, 1H), 7.51 (dd, 1H), 7.73 (s, 1H), B.34 (s, 1H), .53 (s, 1H); Mass Speclrum: 417.2,
419.3

Example 5
30 4-(3-Chloro-2-flusreaniline)-7-methoxy-6-[(1-methylpiperidin-d-ylmethoxylguinazoline

The procedare described in Example 4 was repeated nsing 6- [(ft-.':ert— )
Butoxycacbonyl)piperidin-4-yllmethoxy}-4-(3-chioro-2-fluoroanilino)-7-metiox yquinazoline
{reference example 4) to give the title compound in 42% yield after crystallisation from

25 methyl zert-butyl ether; "HNMR: 1.28-1.42 (m, 2H), 1.79-1.95 (m, SH), 2.17 (s, 3H), 2.30 (m,
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. oncol ogy, such as ‘at kyl ating agents (far exanple cis-platin, cgﬁ%‘ﬁ)gﬁﬂﬁn
and R
1

cycl ophosphai nde, nitrogen nustard, melphalan, chi oranbural
nit roso%@gﬁé' gptimetabolites (fur 2 2 SEP 2306 -WO 4131082
- PCT/ G611 MV -97- - - exanple antifblates such as fl YR'¥fénes 1 ke
S fluorouracil and tegafnr, ralti t ed. nmethotrexate, cytosine
urea; anti_tunour apntibiotics (for exa

hi id d |
ant h'rziﬁi'wﬁéé?mé b 7En A7 (5, BEL ek, Ll 1 ABUSE T, oD 7

epir r Gl cin and nilthranytin
aﬁtl r%:S% sdiFlgtﬁ(_?éo{é ggn%%e%‘nra‘ﬂf%?ﬁh?glﬁgg i ke vincristi 2}; )

Vi nblmhi g6 Vvindesine and vinorel bine and taxoids |ike taxol and

t axofere); and topoi soneaase inhibitors (for_exanple eplpodophyllotOX|ns
li ke 4 bbr&&ﬂnmmﬁmbawe@wﬁd&dhwhmw@e@aﬂ ethaxyighinagelin n) ;
(ii1) cytostatic agents.such as antioestrogens (for exanple tanoxifen,
torenifene, ral oxif¢h drol oxi fene and i odoxyfene). cestivgen receptor
down regul ators (fog ®&xanple 10 ful vestrant), antiandrogens (for exanple
bi cal ut.au de. {2 ~|l~ . nilulam de and cyproterone acetate), LIxtzu

ant agg@}f& R'glj)agoni sts (for exanple goserelut, leuprorelnt and --
buser ), p gens (for exanple negestrol acetate), ammatase

i nH bitors (f r exarrpl e as anastxozole, |etrozole, votazole and

exer nest ange At 100 In BkaBBCAHGEARRPUE] 3[2-(iLapst exi de; 15 (i1 1)

agents whi I nhi cel I “i'nvasion (for exanple metall oproteinase
i nhi tﬂmmmjdmpcﬂm-mﬁbﬂmyM}aﬂnrm}ﬂmmmﬁhm)dkmﬂmmlmhn@gen

for ! Uesiernts e t%#@%@%&&)‘aﬂﬁ&w@e'@{”ﬁﬁﬂﬁfﬁ%ﬁw i Eomy o 1™
fact %aﬁfn%reﬂ E.'F]bﬁ%ﬂk 4oLl 8% aHphe) 3*:49 [ﬁmmemb& sar(m @Hgi,w past uzumah

[ Her cept e anti-cr th ant i body. cet uxi hab | C22253) farresyl 20
t rmwsﬂﬁrmtmnhﬂhmﬂ(s 3R Adgi (SR TAS8 ¢, THM 24 Gidd, HAY Tokér(da,elHn7 Sdni ne

ki nase_inhibitaors, for i_nhi bitors epi dermal grow h
Fact oL LI 776 4. JED o235 ARG o MM Sheisiel A5 58875 D1 Th! Uor s 26 tch s
N-(3Iglj n?ﬁlQ‘?&T f1 u6i ophenyl) - 7- met hbxy 643=" " -

nor piotrTnoprvpoxy) qui naxol i n-4-am ne (gef finib, AM 1839)

N- ( 3-em¢mmmwmﬁum}am&anm&@m¢qmmnm4am ne (erlotinib,

OSI-7i4% %ﬁ ﬁcrylamdo N-(3-chloro 25

4-f 1 BOIME (3. npr phoRnopr opoxy) qui nazol i n4- ai nine (Cl 1033)), for :

exanpl e inhlbltors of t | at el et -derived growmh factor famly and for ,

exanpl e inhibitors of matocyte grow h factor famly; (v) !
C .

aut i angi ogeni ¢ agents those which inhibit the effects of vascul ar
endot hel i al F
T
SYSHSE
L5 ? . - . - ; - ; .-

) 6- [[(1-ter+-Butoxycarbonyl)piperidin-4-yljoxy}-4-(3-chloro-Z-fluorcanilino}-7-
methoxyquinazoline (Reference Example 3; 485 mg, 1.07 mumol) was dissolved in
tifluorvacetic acid (10 ml), and the solution stirred at ambient temperature for 2 hours, The

- excess trifluoroacetic acid was evaporated, and the residue was azeobroped twice with DCM.
20 The residue was dissolved in DMA (25 ml); potassium carbonate (887 mg, 6.42 mmol) and 1-
bromo-2-methoxyethane (100 pl, 1.07 mmol) were added. The mixtore was stirred at ambient
temperature for 16 hours, Further potassium carbonate (444 mg, 3.21 mmol) and 1-bromo-2-
* methoxyethane (100 pl, 1.07 mmel) were added, and the mixture heeted at 60°C for a farther
4 hours. The solvent was cvaporated; the residue was partiticned betwesn DCM (50 ml) and
25 water (50ml). The aqueous layer was extracled with DCM (2x 30 ml} and the exiractions
combined with the DCM layer. The combined DCM fractions were filtered through a
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agrowth factor, (for exanple the anti vascul ar endothelia] cell growh
factor a(r}pbqﬁ y_isn’%o bevaci zumab (AvastinT"r], conpounds such |

di sclosed rn Intérnational Patent Applications WO 97! 2259%T: 035.
WO 97/ 32856 and WO 98113354) and WO4431482B3I. 2 2 SEP 2006

PC F/ GBQ310131) 6. _-98 conpqunds that "wor k_ by ot her _mechani sns (for exanpl e
l'i nom ,“%W%%F“gﬁgmtﬁ%%ﬂmﬂi‘HEﬂ“ﬁE“&ﬁeﬂh}ﬁgh@mﬂamﬁm (vi)

vasculéﬁﬁlql% [ 236 R1cSHE @ﬁ_,ﬂggmeﬁ) | ounds di scl osed
in Intern ??%r@? Pa?}e?int App Fcatlons &@%@%@ﬁ%%@@%&mmw
WC01/ 9he AppropHalFnRicubAslosad by6a2:0BA6 of the dsidRtfidif RéQokiltAE aprafe foOr
exanpl e those which are directed to the targets |listed above, such as ISIS

2503. BFROWFHas agvhitemystalinessolid (153 me, 38% sV 876 uh &), 1.9%L05i ng for

 Soer BRSO AR AN SR B B A e R 020

apPr 0% ¢ms VEL) 70 (FHET.051(A8, AE07 47 Rl aB 7198 fag, U 98 e rholpspGT 2

bacterial nitroreductase enzyne and approaches to I'ncrease p

t ol er akidle %133 BhdRL Mass Spseimm: 464, 46h&r apy such as nul ti-drug resistance

gene therapy,e and (ix) inmunotherapy approaches, including for exanple
ex- Vi Mﬁéﬂ-vi vo approaches to I ncrease the imunogenicity of patient

tU”DUrwmﬂmﬂﬁﬁnﬂiﬁﬂﬁf-Mdﬂ-ﬂﬁlt[mer 4as interleuldn
2, 'interl eukin 4 or granul ocyte-macrophage colony” stinulating faclor,
apptbadasibhogylminazelse T- cdl | aner gy, approaches using transfeoted i mune
cells such as cytolane-transferred dendritic cells, approaches using
cytosi ne-transfected tunour | lines and approaches using anti-idiotypic

ant i boePes- h conj oi atrent may be achi eved by way of the
si mul t aneous,|_ sdquept i al
of the treatnent. Su

20 separate dosing of the individual conponents
il nati on produc s - enploy the conpounds of this

invention w thin the~desage range described hereinbefore and - - the other

pharmaceutical l y-acjtive agentowWithin its approved dosage range: -

According to this aspect of the invention there is provided a

phar maceut i £&-Chluoiddivoramilpnd)si-ngthaxgé-[ipipbidina-fRh ok yMainefolinee For nul a -

| as g@;iﬂne Srg{é}%i nbefore and an_addi tiona 25 anti-tunour agent as
defin ey Jre wanistolvedip DY ALA mlys Petgadem carbanats €14 "t he

For " ude; 0k ot ooz BAanatsplHRES (IR 048 0T e S BECH b i) ©

whersevess stiirell ar 66 ok @Gours. Further potassium carbonate (138 mg, 1.00 mmol) and 1-

bromo-2-methoxyethane (24 pi, 0.25 mmol) were added; heating was continued at 60°C fora
forther 4 hoors. The solvent was evaporated anﬂ-tlm 1esidue was partitioned between DUM
(20 ml) and water (20 ml). The aqueous layer was extracted with DCM (2x 10 ml) and 1he
extractions combined with the DCM layer. The combined DCM fractions were ﬁ._lte.reﬁ
20 through a silicone-treated filter paper and evaporated. The residne was purified by

chromatography, eluting with 0 to 2.5% (7:1 MeOH / concentrated aquecns NH,OH) in DCM.
The appropriate fractions were combined and evaporated, and the crude product (40 mp) re-
dissolved in 1:1 meibanol/DCM (5 ml). Ethereal HCI (1M, 0.5 m]) was added, and the
mixfure evaporated. Crystallisation from iso-propanol / ciethyl ether gave the title product as

.25 ahydrochloride zalt, a yellow solid (28 mg, 20%);- 'H NMR (hydrochloride safty: 1.60-1.75
(m, 2H), 2.00-2.05 (m, 2H), 2.16 (m, 1H), 2.95-3.10 (m, 2H), 3.22 (¢, 2H), 3.29 (s, 3H), 3.50-
3.57 (m, 2H)}, 3.70 (t, 2H), 3.99 (s, 3H), 4.12 (d, 2H), 7.24 (dd, 1H), 7.39 (5, 1H), 7.51 (dd,

_ 1H), 7.61 (dd, 1H), 8.46 (s, 1H), 8.78 (s, 1H), 10.08 (br. s, 1H); Mass Spectrum: 475.5, 477
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. toinhibit the effects of the erbB receptor tyrosme protein 2@;@@5 ﬂﬁ]
they are useful as pharmacol ogi cal standards for use in the de pr;g

new bi oI Mests and in the search 30 for new pharnmacol ogi cal agents.

* The inve ﬁ ’% now be illustrated by the follow ng nd&TIGHIG
exanples in which, unless stated gbgerwl se: 2 2 5EP 2006 WO rl1lJttta2831
r'~ti ceoaroxan~ -99 (i) tenperatuf are given in degrees Celsius (O;
oper Beampte ®vere carried out at roomor anbient tenperature, that is, at a

iy St -~ o 3R ar 1 co”out usi ng

a ro!ggﬁ/ EBBF under reduced pressure 5 (600,4000 Pascals;
}llvm ﬁi“?ébath tenperature of up to 60C;, (iii) chromatography

rreans flash chromat ogr

on silica gel; thin layer chromatography (TLC)
was carried out on sili jel plates; (iv) in general, the course of
reactions was foll ows € and! or "analytical L CM5, and reaction tines
are given forgllyustratign only; 10 (v) final products had satisfactory
proton ngcl &ar gagr ;E resonance (NVR) spectra andlor mass spectral data;
(vii &J s.areltgixen-for illustration only and are not necessarily those
whi ch-&an be t al ned' - by dil-igent process devel opnent; preparations were
reputed®if nore material was required; (vii) when given. NVR data is in the

f f d t
R s ek ATk T T AN e P

m Isl on ( Ive_to ane an i1 nternal standard,

det e(Bramepled; 135OmY, H&lmgu!hwdémmﬂdmdlmﬂwlnﬂyﬂnﬂmﬁmmg) as

sol vent unless otherwse indjcated; the foll ow ng %?bre atl have been
used 882 k5.7 mepeD was addnds dlethqnesnifgnyleidpride (394, 3- | e[; b.

Or 02 ropwidd | usegm&gﬁ%@muﬁ HB@YGe aﬁsiemm@hnma%ewwﬁlwm ts and

synbo solvent ratios are given in volune: volune (vlv)

t er meyapanded, and u&&mﬂmplrtﬁbd(uﬁhmwagmphy eduring avitted m:it%(ﬂ‘n:ldﬂeiﬂﬂy of 70
el ectron volts in the ﬁ?ﬁ | on| zation g%l)l node usi aer ect
exifosencentsuat aauesns Nk %FFFEEP%’HE %&“t“?&%’ﬁ%ﬁs lues for mz
are gl.y I %rg&ﬁ
repo?qitr é%{lal%gﬂ eregé% o%@%mggf%%‘@t&@l the rrass | on quot 'S FNEJf
white crystalline solid (650 mg, 40%); "H NMR: 1.80-1.9¢ (m, 21}, 2.04-2.13 (m, 2H), 2.91
(s, 3, 3.10-3.20 (m, 2H), 3.34-3.44 (m, 2H), 3.93 (s, 3H), 4.67 (m, 1¥), 7.22 (s, 1K), 7.27
(dd, 1H), 7.47 (dd, 150, 7.51 (dd, TH), 7.86 (s, 1H), 8.37 (s, 1HD), 9.55 (s, 1H), Mass
15 Spectmm: 4812, 4§83.1

Example 10 _
4-(3-Chloro-2-flusreaniline)-6-{[1-(methylsul fonyDpiperidin-4-yllmethoxy)-7-

methoxyquinazoline

20 The procedure described in Fxemple 9 was repeated using 4-(3-chloro-2- o
fluoroaniline)}-7-methoxy-6-[(piperidin-4-ylymethoxylquinazoline (Exansple 3). Thus was
oblained the compound below in 719 yield after trituration with diethyl ethfH NMR: 1.31-
147 (m, 2H), 1.90-2.07 (m, 3H), 2.76 (m, 2H), 2.85 (5, 3H), 3.56-3.67 (m, 2H), 3.93 (5, 3H),
" 4,01 (& 259, 7.19 (s, 1H), 7.26 fdd, 1H), 7.46 (dd, 1H), 7.50 (dd, 1H), 7.78 (s, 1H), 536 (5,
25 1H),9.61, (5. 1H); Mass Spectrum: 4954, 4974 '
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25 (xi) unless stat ed ot herwi se conpounds- cont ai ni ng an asymté éaj B(
substituted carbon 'and/or sulfur atom have not been resol E Wnere

~a synt hesP® P08 cri bed as being anal ogous to that descri BEB/GBI3I306 evi ous,
exanple the anmounts used are the mllinolar ratio equivalents to those
used in the previous exanple; (xvi )'lf]ﬁe fol | owi ng abbrevi ati ons have -been’

used :ﬂx%ecmchl oronet harre; DVMF NN-di net hyI fnrmam de; DMA
N, N- di et cetanm de; THE - Tetrahydrofur -~ - 2 2 5EP 2606 WO

03/ 082XB{1- zmerimetodipiperidio-duiioxy) -4-(3-chlnru-2~ﬂunmamlinu)-'f—

0-(7- ax nzot.tlaz]ol l-yl)-N. NN ,N -tetranmel | tyhtronium
hexaf 8 Xvii) where a synthesis is described as |leading to an

acid addltlon salt (e.g_ HC alt), the specific stoichionmetry of t-he
salt was not confirmed. xvi i n Exanples 1 to 15 and the Reference
Exanpl es unl ess ot herw se pg ggal | NVR data 5 is reported on five-base

material, with isolated slts converted to the free-base formprior to

char act er gsat » aNpEe 5 Chl or o- 2-f | uor oani-1 i no) - 7- met hoxy
6-[(1.-% r rjol | w yil) oxy] qui nazoline N J;~ CI | td .HCL 30 To al

suspenHdi - Fl uor oani l'i no) - Cr hydroxy 7- met hoxqu nazol i ne
(Ref erence Exarrple 2,639 ng, 2.0 tool) in DCM (30 m) was added 1-nethyl -

Byas LSLBSL@&@%}@% T S A E‘J?'y?'
azodi capliath 2] 70 oiel839 niiel) ST WRisblvéa n DOVE LA urkliy lemymrhezo ),

dr opwi se over the course of 15 15 minus. The resuftlng fight brown sol ution
was al {déwago Eﬁmmwlmadm&nﬂt-&mmmmdfaﬁé rﬂm&}sZGsmmOI)em&ﬁdﬁﬂuagﬂtlhﬂ The

ZloL;JIt h%)n was ev /ﬁ]ﬁ%and t.he resi dHe p fled b chroma} %ﬂéa%g

conbi “ﬁﬁgl . Qﬂﬁfﬂh%ﬁ in 1:1-
net ha%ﬁ m%luﬁﬁfﬁﬁym% & Et%ig gr HCI ?%'4 tg%%g'%g@m%g%cg%d. and t'ﬂge
mi xhor NHaOED an BCAML. The ypirapdiate Soactions \Qﬁetombmdhadmi'apbmmmeetﬁéw gave

the bk Mot At it R th Gve 1Be produceas a whits Srystaiine Solid (¥ thg, $0%); 'H.
NMR: 1.70-1.84 (m, 2H), 1.98-2.05 (m, 2H), 2.38 (m, 2H), 2.70-2.80 (m, 2K), 2.89 (g, 2H),
3.92 (s, 3H), 4.54 {m, 1H), 7.08 (br. s, 2H), 7.20 (s, 1H), 7.26 (ddd, 1), 7.47 (add, 1D, 7.51
(ddd, 1H), 7.80 (s, 1H), 835 (s, 1H), 9.53 (s, 1H); Mass Spectrum: 4605, 462.4.

15 Example 12
6-{[1-(Carbamoylmethyl}piperidin-4-ylJmethoxy}-4-(3-chloro-2-fnoroanilino)-7-

methoxyquinazoline

“VCLJ;CEQQ
: u’)
I

20 The procedure of Example 11 was repeated but using 4-(3-chloro-2-flucroanilino)-7-
methoxy-6-{(piperidin-4-ylmethoxy]quinazoline (Example 3). The title componnd was
obtained in 44% yield after crystallisation from acetonitile; TH NMR: 1.34-1,50 (m, 2H),
1.77-1.90 (m, 3H), 2.05-220 (m, 2H), 2.80-2.95 (m, 451, 3.93 (s, 3H), 3.97 {d, ZH), 7.04-7.16
(m, ZH), 7.19 (s, 1H), 7.26 (ddd, 1H), 7.46 (dad, L), 7.50 (ddd, LH), 7.76 (s, 1H), 835 (s,

25 1H), 9.58 (s, 1H); Mass Spectrum: 474.4, 4764
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. crystaliine solid (154 ng, 16%'H NWVR (hydrochl oride sol d: 23389 jﬂﬁ
2.65-2.75 (m 1H), 2.88 (s, 311), 3.30-3.80 (m 311), 3.85- 5’(?Fr>n¢—|)

4.00 (S waloss@6 (M 1H), 7.35 (dd; 1H). 7.45 (a, 113) 1H).,
. 7.62 (dd, 1H), 8.53 (s,1H).8.72 (s, IH), 8.81 (s. IM Nas'g"y"s'?%’{{'ﬁﬂﬁrn
403.3.405.3 - 25 2 2 SEP 2006 WO Of%Q82331 PCf/(GB113101306 - -101- - ple 2
4-(3- Chl orloiagf uoroani | i no) - 7- met hoxy- 6, | (pi peridma4d-yl)oxyjquin walinc 04

6- [[(H—_,'; Wﬁ}?ﬂ P;,Q P&&hﬂbﬁeﬂyﬂbhﬁﬂﬂé%iflﬁa%@mzo 2-guosoani lino)-7

- et hoxqu na erence Exanple 70 tmol ) was
di ss abethexyguindzolifik uor oacetic acid (5 m), and the sol ution stood Fort
hours. The excess trifluorgacetic acid was evaporated, and the residue was

azeor xoped twice with e reaidue was purified by chromatography.
cluting with 0 to 4% (7: OH | concentrated aqueous N114011) in to DCM
Evaporation of the appfbpriat é&lfracti ons gave the product as an off-white
solid (270 _nAy, 6%, LFANVR 1.53-1.64 (rn, 211), 2.00-2 05 (m 2H),
2.64+2, 72 3.07 (m .211), 3.92 (s, 311), 4.60 (m 1Ili), 720

(s, 1 = ‘ , 7. 41(dd 1H). 750 (dd, 113), 7-92 (s, IN, 8.34
(s, 1H, 9.56 (4, 1H) Mass Sp ectrom 403.2, 405.2 Exanple 3 L5
4- (3- Chl or 0- 2-f1 uor oani |l i no) - 7me3hoxy- 6- [(pIpSXIdIn 4-y1) rndboxyl qui naxol i n

e 5~ ttLM@Muﬂ-ﬂﬂuﬁomﬁnﬁ}-ﬁ-nﬂmyp@Wﬂthnh&damﬂEﬁﬁﬂhﬂez was
repeat ed but using

t oxy afbhu Pild; ﬂm#%%ﬁd’@h@xg ). (Pft%FFH“BTﬁaquqaf?cﬂgﬁmﬁ’ Pi7%) - 7- mel hoxy
3o SHBbh g riGrebBROREARER) BB i ekt e IRy 10 7
(i n, 6843 ¥or Pheties. 3THE sémﬁ’clﬂas evapdtited and Bidresidnd@as partitioned between DCM
(20 ml) and water (20 ml). The agueous Iayer was extracted with DCM (2x 10 ml} and lhe
10 extractions combined with the DCM layer. The combined DEIM Feactions were ﬁltamd
through a silicone-ireated filler paper and evaporated. The residue was pm:lfied by
chromatography, ehting with 0 to 2% (7:1 MeOH / concentrated aqueons NHLOH) in BPCM. - -
The appropniale fractions were combined and evaporated, and the residue bitnrated with
diethyl ether, giving the product as a white solid (28 mg, 36%); 'H NMR; 1.67-1.80 (m, 2H),
15 2.03-2.13 (m, 2H), 2.46 {m, 2H), 2.77-2.85 (m, 2H), 3.76 (s, 2I1), 3.92 (5, 3H), 4.55 (m, 1H),
720 (s, 1H), 7.27 (d4, 1H), 747 (dd, 1H), 752 (dd, [H),7.80 (s, 1H), 8335 (5, 1H), 2.54 (5,
1H); Mass Spechum: 442.4, 444.4.

Example 14 )
4-(3-Chloru-z-fluuri}anilin;:i]—6—{[1-(cyanumethyl}pipeﬁdin-d-yl]methuxf}-'?-

2t methoxyquinazoline
0 Ty E
P

4-(3-Chlero-2-fluoroanilino)-7-methox y-6- [[plpﬁlﬂlﬂ—‘f—}’])nlﬂthﬂlﬂfﬂlmﬂzuhnﬂ
(Example 3, 104 mg, 0.25 mmol) was dissolved in DMA {5 ml}. Potassium carbonate (138
mg, 1.00 mmol) and chloroaceronitrile (17 pl, 0.25 mmol) were added. The mixwre was
25 stimred at 60°C for 4 hours. Further potassium carbonate (138 mg, 1,00 mznol) and -
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_(1% 213), 7,20 (s, I>Q 7.26 (dd,1H. 7.46 (dd,111), 7. 50%2 éE) é89 (s,.
TH). 836 (s. IH), 832 (br. s, 113). 9.74 (s, 111); Mass SRR d008; 1 7
419. 25 WO O@¥BEaHTAG31 2 2 SEP 2006 PCTI CBQI/ *131P6 -102 ErarptmBIN3is-
“4(3-i har o- 2l | uor oani | i no) - 7- mel hoxy- 1(%

met hyl pi perid' m4-yl ) oxy] qui nuaol i n¢ BSrv. 6-( ((1l-lert

But oxy cigloisweatnafrile él? pil, 25tk yere G3deh hmchbStlingovi@anhlined)at 83°C for 2

t-net ho UI n zoII ference Exanpl e 3; 300 rrg 0.66 inrnol) was
di ssol nﬁ‘%ﬁ eyappraicdandche IS e mapamiraed beareea PQM0%, 1

_ia\r/]i)por 'telaﬁ an ﬁ??g@ c;n]:‘uﬁ(;fE ssﬁﬁ\gﬁﬁaﬁ%ﬁaﬁ&@ﬁwﬁﬁg@ﬂ@%ﬁﬂgnms -
was adprisdctons @nibin@l fithyhd bEM il i The cointiosi DOMEEHs WReSBlidtbdon (1M, -

cau3| ng precipitation of_a white solid; this was collected by filtration
and $a %#%twammyﬂmﬂwmpmmwwnﬁmw by

Froor SpSRaRGerbl, S0 V0.3 AR 0" Sk Ao pinier oS RFPERGRBEIE"
\?\Arw?/fteal‘{g*crysl?glﬁ ne sgﬁtdgﬁﬁrﬁz?ﬁgizédd%fﬁi GG%W : -

1. 95- 20sing FRversgp! ﬂﬂzwumm ongrile3in)water @nitainingd0 27 2H) 3 92

(a1 HmobargicRia. The- @%@@%%gﬁﬁ@ i ecipitle Wit o

41718, fréhthdsolmidiNaha tie rehltin eous solution was adjusted to pH 8
4- (3-Chl ot 0- 2- Duor oani | i ao) - g% host' -rf(I- rrét hyl pl%erlugllnﬁmnwlngmﬂt hoxy] g

ni naw M\@ﬂuﬂmmpmaammudmmm@ummmnpt@deddp@M smdabt ng
6- (((1-
o oy PaPEfons qombined, fltered Wrough a siicone-teied Blterpapes apd smomie 1 76, 4

met hoxmmmtrftnmdﬁrﬂﬁmﬂyﬂeﬂwm ﬁé&m‘ﬁmﬂlﬂttﬁs wﬁtﬁaoﬁd Elh@n_@%‘wlﬁd in
42% vyield after crystallisation from 25 met%ﬁ) ten-butyl ether,

1 28- LNNER:(1A2-b46 {m. 25011 .8%-1 8% (m. 8H), 220 tm 2D, 2189 (m. 2ED 3 T (s, 2H). QEP 2006

o L 5 0 3 i D e )

836 (s, [H), 9.52 (s, 1H); Mass Spectrum: 456.4, 458.4
Example 15

4-{3-Chloro-2-fluoroanilino)-&-[(1-cyanopiperidin-4-yl)melhoxy]-7-methoxyquinazoline

RS
Dm K
o
20 4-(3-Chloro-2-fluorganilino}-7-methoxy-6-[(piperidin-4-ylymethoxylquinazoline
{Example 3, 104 mg, 0.25 nmnl} was dissolved in DCM (10 ml), and diisopropylethylamine
(48 pl, 0.28 pmol) was added. Cyanogen bromide solution (3M in DCM, 92, 0.28 mynol)
was added, and the solution stirred for 16 hours at ambient temperature. The solvent was
evaporated, and the residue purified by chromatography, eluting with 010 2% (7:1 MeOH /
25 concentrated aqueons N, OH) in DCM. The appropriate fractions were combined and
evaporated, and the residue Inturated with diethyl elber to give the product as a white solid
(75 mg, 68%); 'H NMR: 1.34-1 50 (m, 2H), 1.80-1.50 (m, 2, 2.02 (m, 1H), 3.10 (m, 2H),
337-3.46 (m. 2H), 3.93 (s, 3H). 3.99 (4, 2H), 7.19 (s, 1H), 726 (t_]d, 1H), 7.46 {dd, 1H), 7.46
(dd, 15, 7.50 (3, 1H), 7.77 (s, 1ED), 8.36 (s, 1H), .57 (s, TH); Mass Spectrum: 442.4, 444.4.
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, (s, 1H), 8.37,(s. 1R, 959 (s, 111); Mass Spectrum. 431.1, 430.0 Exanple 6
4- (3- Chl or o- 2-f | uor eani [ no) - 7- net hoxy- 6- [ 2- (1-met hy[ pi pesidip 43@5\)@9@0xy| q
ui naw i M%]QI - K 51 The procedure described in Exa
" repeate 0 ng [2-(1-tert- Butnxycarhbonyl) pi pe PCT/GDO3U1 MG
I di nA-yl ] et hoxy)-4-(3-cb]Joro-2rflu {t&am l'i no) - 7- met hoxyqui nswl i ne
(reference exanple S) to give thet e corrpound |n 60% vyield after
crysEaamadéon from- methyl tent-butyl ether, NVR 1.17-130 (m

‘: “@1&;@%@@%@5@%@5@#“ aﬁeha-amﬁ“%dufna@ﬁe%m T8 7o8s

(dd 113), 7.76 (s.1H), (s, 111), 953 (s, 1H); Mass~trum_ 4455, 447.
Example 7 4-(3-Chloro 2 osui | i uo) - 7- net hoxy-6-[[ 1- ( 2- met hox

yet hyl ) pi peri di n-4- y|O% nawline ~ct _ F tS 6-[[(1-tert
Butoxycarhonyl plperi"' | 3oxy) A- C3 -chloro-2 luoreanrting)-7-

et hoxyq h nce Exanple 3; 485 m& 1-07 nunol) was di ssol ved
in trif uo cet gcidJ (10 m), and the solution stirred at anbient
tenper The - excess trifluoroacthc acid was evaporated
and th re5|dub was azeatroped twice with DCM 20 The resi due ‘was

di ssolved in DVA (25 nml); potassium carbonate (887 ng, 6.42 nunol) and 1-
br omo- 2- ndetyt ybmﬁma?erm w?asjgdﬂﬁww a sotwiidn ofei-Epi pattilinkA-yTongd-tai3atldeme- was

?ZI erﬁréi’uat ggg Nt erat dlfﬁ%l}?gl%ﬂﬁlg éf@ﬁ%rd%lher Bol}sﬁtsﬁium P;)nalteree
addegng)an ﬁm&i}@mﬁ‘cﬁhﬁﬁé ttm&.lagﬂnﬂ&d B0 Sidahd HEAORS wassthRid 5y THewE ghient was

evaporat ed, the residue was partitioned between DCM (50 nl) and 25 wat er
(50 maJIﬂwwmbp wame BUsoIndgmperpse. dibeseastion mikwue Wadsebed@nin giliegiand the

t d t h,th DCM f t
Tl L R e gt e By B 0B Ot Wil PGSR gl AR G811,
evap%aﬁ%gna &m&deﬁﬁaﬂﬂﬁﬁwwmmmﬁyﬁ%ﬂdmbﬂﬂﬁwh deglddtirfdiced th O to

2% (7:1 OH 1 concentrated aqueous NH4OHI ) in DM Evaporatjon of
10 were combined and evaporated under vacoum Lo give thc title product as a eolourless foam
{0.655 g); \H NMR Spectrom: (DMSO dg) 1.54 -1.78 (m, 2H), 1.91-2.10 (m, 5H), 3.29-3.41
(m, ZH), 3.66- 3.76 (m, 1H}, 3.78-3.8E (ra, 1H), 3.93 (s, 3H), 4.74 (m, 1H}, 7.20 (5, IH), 727
(t. VD, 7.44-7.55 (m, 2HD), 7.87 (s, 15D, 8.36 (5, 1H), 9.54 (s, 11D); Mass Spectrum : (M+H)"
445,

15 The 6-(piperidin-4-yloxy)-4-(3-chloro-2-fluoroanitina)-7-methox yquinazoline

E

diliydrochloride skarting material was prepared as follows:
6-Acetoxy-4-chloro-7-methoxyquinazoline, {Example 25-5 of iIn WiQ01/66099;10.0g,

39.6 mmole) was added in portions to a stirred 71N methanclic emmonia solution (220 ml)

cooled to 10°C ip an ice/water bal:h. After stimmg for one hour the precipitate was filtered ,

20 washed wilh diethylether and dried I‘lmrodgh.ly under high vacuem (o give 4-chloro-6-
hydroxy-7-melhoxyquinazoline (5.65g, 67.8%); H NMR Speciram: (DMSO dg) 3.96 (s, 3
725 (s, 1H); 7.31 (s, 1H); 8.68 (3, 1H); Mass Spectrum : (M+H)" 211

Di-tert-butylazodicarboxylate (9.22 g) in methylene chloride (20 ml) was added slowly
1o a slirred suspension of 4-chloro-6-hydroxy-7-methoxyquinazoline (5.63 g), 4-hydroxy-1-

25 tert-butoxycarbonylpiperidine (3.06 g} and tripbenylphosphine (10.5 ) in melhylenc chloride
(100 ml) at 5°C under an atroosphere of nitrogen. The reaction mixhire was allowed to warm
to room emperature for 16 hours. The reaction mixture was then evaporated under vacuum
and adsorbed onto silica and the product was eluicd with isohexane/elhyl acetale/iriethylamine
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t he appropriate fractions followed by crystallisation of thea |due from [
dacetonitn |l e gave the product as a white crystalline solid ( 25%

I H JSMR Wwehbywdesdd (m 213),1.95-2.05 - 5 (m 213), 2.30 (pm;;ﬂj;ﬂ;muaﬁw (t,
2S), 2.75-2.82 {m 213), 3.22 (s. 313), 3.43 (t, 2fl), 3.92 (s, 313), 4.51 "
(m 1H), 7.19 (s, IH, 7.26 (ddd, |33ji@¢-7.47 (dd, 1H),” 731 (dd, 1H), 7.78

ES4 (Sbéﬁ@ﬁ@wﬁbgm)ﬁﬁh %hﬁﬁmﬁﬁ?‘%%oxyet ) p! p?ré?(rjr}olneo-s

10 yI'j gr¥hva iuRAEOdciem 16 Qive 1rCh 14—[(4—chlnm-’}'-methoxyqumazuhn -6-
4{3-Chl oro-2-fi uorgNanl | i no)-7-net hnxy 6@% i,pei ddi n-4-y1) net ciuMazol [
Ite -.yloxyipipendine- quﬂagemw@t%qd)(l HINIMR Specinsiia

5°5§Sﬂ%%ﬁmf§é§@uﬁﬁel $Faoh @R o BRTPSEAN @@%9‘?’3&( b

Furtgegﬂmt@s@ﬁ,qmcwb 1?5655 TH), 886, TH) Mag¥ Rbedtrum : (M+H)" 394.

br onp- 2- ref hokyet hane (24 | ) were added; hearing was continued
at 60C f or MMHEHthmwnﬂ%Bunl%wan@dcddb%mmgn@d}m‘obwleﬁl%@lw&

[Sié?“&a@ﬁi RSt S Gt e T T e
t he DCM B?%/ﬁh Tﬁ%pm ﬁﬂ)DﬁMH&%'ﬁﬁﬁuWaﬁsﬁﬁédﬂ@ﬁbﬂwﬂhmﬁrﬂ

si li cone- ated filter paper and evaporated. Theresidue was purified by -
chr orrahmg's Ateyyelloivipregipilate tas Glterpd hobgnd washedmirh io-pomench ioHewesd Byueous

e T el a0l SpR8 BAER aBhin .85 ERORAN-SIRER AR GEP 05 1 21
£t her ephpﬂdguhﬁb n%ﬂﬁyﬁhﬁ-mma@mﬂ.hymhm& sAlt §IRH:; 'ﬁwﬂmm

Crystallisation fromi So-propanol di et hyl ether gave the title roduct as

25 a h{EMSEhd lisdel 82 (m, 2H),\2:22-233 imL 2HD.2E-3a33 (mo 98, 400, 718b i

215, IMIHL é*m%f%#z%ﬁ#ﬁé%‘%@%ﬁ% i%%ﬂ%ﬁ%” "% 09

(s, 3%994911128;1%;)2%5@%%@&%%7 39 (s, 1H), 7.51(dd, 1111), 7.61

(dd, | 10.08 (br. s, 111); Mass apectrum

475.15, Ef3ihpke B7 SEP 2006 WO 40311)f 2E31 PCTI GH113101306 - -105- Examule 9

B B PRSPk Al Bl SO bYebil dsiofid V) -7 -
melhoxyquinazoline

Wepeel

A suspension of 4-(3-chloro-2-fluproanilino)}-6-[1-(chloroacetyl)piperidin-4-yloxy]-7-

20 methoxyquinazoline (0.14 g) and sodium iodide (0.1 £) in an ethanolic solution of
dimethylamine (33%) (10 ml) was stirred at ambient temperature for 2 hours. The mixiore
was eveporetéd under vacuum and the residue dissolved in methylene chloride and purified by
column chrematography on silica eluting wilh increasingly polar mixtures of methylene
chloridefmethanol (saturaied with ammonia) {100/0 lo 85/15), The fractions contairing the

25 title product were combined and evaporated under vacuum end the residue mturated with
diethyl ether and fltered to give the tifle product as a crystalline solid (0.085 g); "HNMR
Spectrum: (DMSO ds } 1.56 -1.78 (m, 2H), 1.92-2.08 (n, ZH), 220 (s, 6K), 3.05-3.18 {m,
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_ 213) meshoryquinazaline

IX U,FN 14 a N 05 4-(3-Ch 2 7 SEP 2006
| or o- 2- f | uor oani I'i no) - 7- met hoxy- 6- [ ( pi peai dm 4-y1) oxy] qU| naw i ae- (Exanpl e
2. 1360 wWepuigsx8; ol ) was dissolved in DCNI (40 m),

* diisopropyl ethylanine (882 }tl, 5.07 nrnal) was added. (Aj?é{fﬁ‘éﬂ'é’é'ﬂt"‘t any|

cbl aude (3921[1, 5.07 mmol) was addgq _ drnpw se, and the solution stirred

oci %%a.hﬁéﬁﬁ%&alag”ﬁ') k305 S oahu i len 8B, ﬁi%gp?liﬁie%wﬁ”? 10

conc Al
conb:iﬁgdja &lqﬁ%g at edggfnnd%tjﬁg}"rl\dé}g %?gq%%@?%%g%%ﬁl et hyl acet ate |

hexane tomemmmr@agmmmcaﬁ Qh{&hmmgﬂhlﬁenﬂm—égloﬂ]-(ﬂ%o ngy, 409% ;
"H4MR 1.80-1.90 (m 2 204213 mdgé 2.91 (s, 3H), 3.10-3.20 (m
¥m 1F1), 7.22 (s, 1H), 7.27

$1mssbf§ﬂ7fg%e§%rum %&%tﬁ%@%ﬁé*@?fﬁﬁﬁ#ﬁ@%ﬁ e e

4 ( 3fl€ibhﬁﬁﬂm3)—ﬂ(p@h@ﬁﬁmyhﬁjr}'ﬁdﬂdﬂhxmﬁhhzuune di-hydrochloride (500 mg)

yi sul fonyIJpl peri di n-4-yl ] met haxy}-7- _ui el boxy nazoline - - G Os~1 G .
| ~I YAStarting materigl for Bapenpie &8anddisoprepylethylming éﬁa (FRB)dn gastdeneshlondey sing

4[%;"‘%%%@ ﬁ" Fﬁ%{%@b) gui na‘%‘g{@tﬁgp% PI Dmﬁ'ﬁ%dsaﬂmﬂ/awsﬂd tgt'iﬁ{ma?]ned t he

conp eeuid tdm;hﬂ@aumcnrﬁelﬂwﬁcﬁi Jﬂm:futmastaﬂm:bmhmm mlwahhd maamgm mirifed By NVR:
1.31- 1.47 211), 1.90-207 érg 311), 2.76 (m 211 ? 85 is, 311),
356- SDlamﬂ(qfﬁommehssu@sh%%elug yrith snerepsmely poimy modtures of melbylege 7 g

gdgl%ﬂ%d‘s‘*’%&%{gmﬁ o4 %3%“%‘-5‘%‘9@@’? %"p&%w&&@t(‘%ﬁ 22 SEP 2006
VO 03468223 hnd wisfe: rb-@ﬁﬁﬁﬁﬂb@ﬁﬁlumﬂlﬂﬁamﬁngmphynﬂ. &ilica eluting wilh increasingly
polar mixtures of methylene chloride/methanol (160/0 to 96/4). The fractions containing the
expecied prodact wens combined and evaperated under vacuum to give 4-(3-chlorm-2-
15 flooroaniling)}-&-[1-{chlorcacetyl}piperidin-4-yloxy])-7-methoxyquinazoline as a crystaliine
solid (0.33 g} H NMR Spectrum: {DMSO dg) 1.60-1.83 (m, 2H), 1.94-2.10 {(m, 2H}, 3.36-
3.46 (m, 2H), 3.67-3.86 {m, ZH), 3.94 (s, 3H), 4.40 (5, 2H), 4.77 (m, 1H), 7.22 (s, 11}, 727 (1,
tH), 7.46-7.55 {m, 2H), 7.89 (s, 1H), 8.38 (s, IH), Q.Gﬁ (s, 1H); Mass Spectrum:(M+H)" 479.
Example 18
20 6-[1-(V, N-Dimethylsulfamoylpiperidin-4-yloxy]-4-(3-chloro-2-flnorvaniline)-7-

methoxyquinazoline

N

B

Dimethylsulfamoyl chloride (90 mg) was added to a solution of 6-(piperidin-4-yloxy)-
4-(3-chloro-2-fluoroanilino)-7-methoxyquinazoline  dihydrechlonde (250 mg)(siarting,

25 material Exumple 16) and diisopropylethylamine (184 mg) in methylene chloride (10ml). The
reaction mixture was stirred for 16 hours at ambient lemperature. The reaclion mixturs was
adsorbed onto silica and the residue was puarfied by column chromatography on silica eluting
with increasingly polar mixtares of methylene chloridefmetharol (100/0 to 93/5). The



—rE e

6-f[1-(carbanmoyl met hyl ) pi peri di n-4-yl]oxyl 4- (3-cbl oro- 2- fIZIQrSEFImﬂﬁo) 7- -,

“‘met hoxyqui nazoi i ne 5 4{3-Chl oro-2-fl uoraanilino)-7

net hoxy- 6-WQ pI¥ERIdi n- 4-yl ) oxy] qumaxohne” (Exanple 2, 70 ny,pcqydinaffiile) Was

di ssolved in DCM (10 m ), and diisopropylethylamne (45 pl. 0.26 mol) was

added. 2- Erormacdam de (36 ng,; 0.26-Midl-) was added, and the sol uti on

stirr g and &@p rat ed.
effadifths & Sthd by pdEh eﬁ?&mk@ﬁ%&?éd%ﬂlmt? SQled 0 to 3%?

and the - 1esi due pur| fi'ed by chromat ograp eluting wt
N OH. | Lhe gesidet trifitrated i thedictbylethenkedgivg thertitbGirodittes apitopokii (23 gRiH | ons

Qﬁéfoﬁﬁmﬁéﬁﬁ&@wﬁﬁﬁ%ﬁmEinvﬁb%@é&@}ﬁhé' ST R, o0,
o1y ol 85 im0 G MR PSR G s Bt 0

(s, 141785, am),(m:am;:s 1H), 9.52 &7 1 QdasktSpectfih : (MHGD 510, 7. 80 (s, 113), 835

(s, 1 953 , 1H); Mass Spectrum 461)-5.46Z4- - 15 Exanple 12 6-f
il - Cla_m.]éﬁtbyl)pl peri di n-4-yl ] met hoxy) - 4- ( 3- chl or u- 2 finoroanilieo)-7-

LA ot N kiR bl *opot o6 5

net hoxyleSyjquRiselingi n- 4-yl ) i net hoxy] qui nazol ine (Exanple 3). The title
corrpound was obtained in 44%yield after crystallisation from
acetonitriJe; il-1"NVvZR 1-34-#5§(331, 211), 1.77-1.90 (m 313). 2.05-220
(m 211), 2.80-2.95 (m 411]. (s, 313), 3.97 (d, 2111), 7.04-7.16 (m
2H). 7.19 (s, 111), 7.26 (dadd, )#L. 46 (ddd, IM 7.50 (ddd, LI3). 7.76
(s, IH. 835 (s..25413)
2x06 WD 03108231 PCTIE
4-(3-.¢€hl o

0
|1 ..- -6.—{[X{cyarrurret hyi ) pi peridin ylloxyl - : -
' 5™ - (3-Chloro-2-
)-7- methoxy & (pi peridi n4-yl)oxyl qui nazol i ne (Exanple 2,70
) was dissolved in DVA (5 m ). Potassim carbonate (96 ng,
) and cltioroacetonitrile (17 pl, 0.25 nmol) were added. The
m xture was stirred at

10 A suspension of 4-(3-chloro-2-fluorcaniline)-6-[ 1<{chloroacetyl)piperidin-4-yloxy]-7-

methoxyauinazoline (0.15 g)(slarting material for Example 17) and sodivm iodide (0.02 g) in
morpholine (5 ml) was stirred at ambient temperatore for 16 bows. The mixture was
evaporated under vacium and the residue dissolved in methylene chloridefmethanol. This was
adsorbed onto silica and purified by column chromatngraphy on silica eluting with

15 increasingly polar mixtures of methylene chioride/methanal {100/0 to 90/10). The fractions
contaning the tirle product were combined and cwpﬁ@ under vacmmm. The residue was
tnturated with diethylether, filtered and dried wnder vacuumn to give the Litle product as a beige
erystalline solid (0,105 g); "H NMR Spectrum: (DMSO dg and CD,CO0D) 1,57-1.80 (m,
2H), 1.91-2.12 (m, 28, 2.40-2.51 (m, 4H), 3.14-3.48 (m, 45, 3.52-3.61 (m, 4H), 3.81-3.90

20 (m, 2§),3.94 (s, 3H), 4.76 (m, 1H), 7.20-7.30 {m, 2H), 7.42-7.54 (m, 255), 7.85 (s, 1H), 836
(s, 1H); Mass Spectiom: (M+H)* 530,

i
T
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60C for 4 hours, The sol venr was evaporat ed and the resi dt)r ﬁ
partitioned betvveen DCM (20 m) and water (20 ml). The aq e% Hiw “was
extracteﬂm %QFM(ZX 10 m) and the 10 extractions conbined with the DCM
| ayer. Thé I'ned DCM Fractions were filtered through BET/GB0MA130G
silicone-treatedfilter paper and ev rated. The residue was purified by
chr omat ogr aphy, eluting with 0 to 2% (7:1 McOH 1 concentrated agueous

NI | H@Romnle BEM The appropriate fractions were combined and evaporated, and

the r tr rate h- et hyl, et her he odpyct as a white
st dEp-Chfors o titdatlinohmend oy - e ufaaiyinbeids s’ > 5

2.46}(]53;]%]13 hzolige/ /- 2. 85 (m 211) 3.76 (s. 211). 3.92 (s, 311), 4.55 (in,
111) 133), 7.27 (dd,. 11:T), 747 (dd,111). 752 (dd, 1H),7.80 (s.

IH), 835 (s, 111) 9.54 (s, ; Mass SpecUum 4414, 444.4, - Exanple 14 -
- 4-(3-Chl oro-2-fiuoroanili tr (cyanonet hyt ) pi peri di n-4-y3] met hoxy) - 7-

- 20 tnethoxyqui r]leO| ine N i F9p N F
4-(3-Ch]or o-@’ [ - 7- met hoxy- 6- [ (pi peai di nA-yi ) met hoxy] qui naznl i
N :

ne (Exagpley3, 104 mml ) was dissolved in DVA (5 ml). Potassium

car bonat e rrgf< ) and chl otnacetonitrile (17 p.1. D25 mmol)
wer e adde The mikture was 25 stirred at 60C for4 hours. Further pot assi um
car bo ¥ (138 ng, 1,00 nmmol) and K 1= -y --2 2 SEP 2906 W0031082H31 PC

| GL303 1306 -108 chl omacetonitrile (17 1, 0.25 mol) were added and

g\e%’élopgt\évgf conti nuedgg&ﬁﬁ%@_ r a furitngr 4 hours The, ;ol v "P")Y ?d et or
fa>2<t0ra ux l{a 15%?%&:%%%%\%1 ayerﬂl%&ﬁ%@% e%%m%/ll%racfbl'ons wer e

fil tgj&dpﬁ:dmﬂm{grmb mlsummmmmtednmm faatf&mmdl‘lmmmmmd The
resi due was purified by hro ogra ting th to 2% 1l\/t:C]—Il
conc &YARoLated) oy mw%%ﬁwnﬁlﬂcs%raﬂf r%r@*gr

has ARre) i AR ﬁf@fv@@tﬁm?@ﬁf’%ﬁ S rﬂirn%%gﬁrah%ez%:e
trid Immmftrnﬂhﬁeme:bhldﬁikiﬂpmﬂmﬂ (160/@ td 92/6).i Piisfravioas cantiinimgdhe fithe

aeetonifril e wds evapor.at ed
product were combin %p d evaporated under vacuum and the residue titueated with diethy]

ether, filiered and dried under vacunm 1o give the tille pmduct as a white ¢rystalline solid.
(0085 g); 'Hm Spectum: {DMS0 dg ) 1.57-1.77 (m, 6H), 1.92-2.09 (m, 2H}, 3.20-3.48
(m, 8H), 3.80-3.90 (m, 2H}, 3.94 (s, 3H), 4.75 (m, 1H), 7.2-7.31 (m, 211}, 7.45 — 7.55 {m, 2H),
15 7.86(s, 1H), 8.37 (s, 1H), 9.53 (s, 1H); Mass Spectum : (MH-H)™ 514.
Example 21 - _ ]
4-(3-Chloro-2-Muoroaniling)-6-(1-[3-(dimethylamino)propylsullony!]piperidin-4-yloxy}-

7-methoxyquinazoline ’Q\
aves pes)

o

A suspension of 4-(3-chloro-2-flucroaniling)-6-{ 1-{3-chloropropylsulfonylIpiperidin-
4-yloxy)-7-melhoxyquinazoline (0.15 g) and sodium jcdide (0.03 g) in an ethanolic solution
of dimethylamine (33%) (L5 m1) was stirred at ambient Llemperature for 16 hours. The
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i0 fromthe solution. and the resulting aqueous sol ution was adjusted to pH,
8 Using concentrated aqueous ammonia The resulting suspensZ@SHa

ext ract ed WOMERB2HI1t h DCM and the extracti ons conbined, |ptﬁg§@g,£%h&ough a
silicone-treated filter paper, and evaporated The resi due was triturated

wi th diethyl ether to give the producdkidas a white solid (10 my. 9% ; ra

E\I Q/R : 2%%')&“%3]1 nifye ek (s, 311%’6“';18 Eﬂi:?ém a?hkﬁ’ﬁg@%%ﬂ?m%%ﬁ‘%w*é“ %F%)g 7
(dd, 1d8)ing WitbGndreatingly polamiuies of ineltlyleneRMbrida/metng] @ahRatbd withF| ) ;  Mass
S* to 456. 4,

4- ( 3- mﬁf&m@fﬁ%‘ %gﬁ%smwsﬁﬁ tige product wegsroembjaedandet hoxy qui
ot hox o thbf SacnOrke bt Wk SRt R01shy; LNMR Speotnum: (BMSOs ),

ol 3 WaS-10875Gn| A2 0. DOWh (ZHD), 211R, (s, 6H), Gﬂﬂit}m-l),tﬁ/l}ﬁﬂﬂw(amzm,?. (#8439, O0.28
mi ol ) was added. (,\(ano en brom de sol ution in DCM 921, 28 mmol )
ryas atided, A40-350 P& (5304 ﬁ@ﬂ@é}mydﬁ%ﬁaleﬁﬂﬂeﬁ&m}aﬁﬁéﬁﬁire The

T i, TR ?3?{3%?%35%%%@%%%@%%2%% ey
The appr opr Thé 8-(B+chlird- O oA R | D-Esicmﬂﬂapr ﬁlﬂpeﬁdmatﬁs;c%}ew( due

triturated with diethyl_ ether to give the product as a white soli .
689 ; Mehpryquipazplige shitng rpyierisliyas prepoediasfollows: 2R). 2.02 (m IM 3. 10 (m

(au™iiny. 3%%1?%3%@%@#3@%%%&%@@%@? PP oBipeithias %,
(a, 1Hlex$-573-chlord-EftuansinSino)-nmdt oy ridoline dhiotidodO A 90\hy 4odlag1 -
PCr | 66031013116 -169 Exarrpl e 16 641 Ace

tyl pi p@fiiﬂa JErammple: 16) and dhisaprepylethylawmine(109 medjn metiylono xilprida fmbne . -

gl( IplI peridi n-%ﬁoxy%‘%ﬂ%{é&éﬁ' :ﬂ%nﬁ@?ﬁ?ﬁ%&afgﬁ}ﬁpﬁm u%&%aﬁ’fﬁaoi i ae

di hydrwehidabitid oo Glicad dié MMMk by Bﬂuﬁﬂﬁfhmrﬁ‘ﬂbgiaﬂ #Bh Bi¥ikene

chloride that was cooled at 0OC and_t:he mi xture was stirred for 2 hours and

al | dhetlutieg withindreasmzdy pelaripiviares pémethlﬁm&hbuﬂmmmhﬂ@ﬁﬁh@ Hémoidbed onto -
silica el uting with
ncr ooy Campli iy e S I el R PR s Lo
90110) givd ﬂqmmmﬂaﬂﬁnrﬁﬂﬂﬂm}ﬂﬁ-l[lQ—Hhmcﬁﬁﬁ-bﬁﬁﬂﬂﬁhﬁﬂp@&nmn#ﬂnxy}-?- - )
methoxyquinazoline as a brown gom (0.15 g); Moss Spectrum : (MAHED' 543,
Example 22

20 4{3-Chlero-2-fluoroanilino)-6-{1-(methylsulfonyl)piperidin-3-yloxyl-7-
methoxyguinazeline .

ey
P

QO
Methanesulfony] chloride (42 mg) was added Lo a solution of 4-(3-chloro-2- -
flucroaniling)-7-methoxy-6-{piperidin-3-yloxy)quinazoline (134 mg) and
25 diisopropyleihylamine (65 1og) in melirylene chloride (5 ml) at ambient temperature, The
reaction mixfrre was stirred for 16 hours ar ambjent temperahire. The reaction mixtue was
adsorbed onto silica and the residue was purified by column chromatography eluting with



-

. 10 were conbined and evaporated under vacuumto give t he tr E@Oﬁl t as a
colourless foam- (0.655 g); rl1l NWk spectrum (DVSO d4) 15 1S

1.91- 2. WRols 3), 3.29-3.41 (m 2H), 3.66-3.76 (nr, 1 8B(ra
" 1H), 3. 930(3@“3?%), 4.74 (m 113), 7.20 (s, M,7-27 (t, ]"Sﬁ)‘é‘}ﬁ"-”rﬂlﬂf 7.55
(m 214), 7.87 (s, 1H), 3.36 (s, M 54 (s. 1H); Mass Spectrum (MW
445. 75 The 6- (pr eriding-ylo h or.o Qrvani

et hdFeREky BIlR, x%yﬁ#ﬂw@r‘ra mer'rr'gﬂw{rfyp.b%? %ﬁﬁf’é‘ﬁ%ﬁ"@d as

foll rzc?:'nﬁ'ﬂﬁ%%l P28 in

1660 %@?%&%@%E%&P lrWas adde ﬁ b%ortrgir]\&s&to 'gdi@?mrreéé}ﬁl met hanol I C
anmomimraed mmmﬁemﬂzﬂmmbembuﬂdeﬁmﬂmnﬂa@mmmn ghelthatgs padhdt.as Af t er s6ni ng
for one hour th recjpi tare vvas filtered 20 vvashrreig V\A&Bﬂéﬂb&tﬂiyl et her.

and dRFERE Ohie Tig#d A Memre (Y 44 Bl ELME Specimp: DM
(1 S TOTEm ol B30 P0G LBy MBS IR

( M-H)3.832(5 13 H Y4 20e(erd, 41D y 7. 26-G Ao q(a, RE.y1. mu‘?ﬁg{lﬁ«"lﬂ)’f 8% (syeH8. 3G, tH);or i de (20

m ) was added slowl_‘%)to a stirred suspension of 4-chloro-6-hydroxy
7- met k3 g), 4- hydroxy 1- 25 tent

but oxycar %HQ ﬁmq pAC | -]

met hyl enc &ﬁﬂ&%%l gﬂ& ?)g?sgﬁpr%n a ng’&gﬁg'p@ﬂg&ﬁ{l??%%ﬂgﬁl The
reac&m@w&wmdbﬂmd to warm to roomtenperature for 16 hours. The
reaction mxtnc was then evaporated_under. vacuum and adsorbed onto silica

an¥P t he prioditebepzsacailipngtrifends (#dandvassdied 93 stgredsghution of lchwitld-ne s 4

70123‘@@%‘9@%@[ I on %%%ﬂ %r ng%&ﬁaﬁ%esr re i&prrﬁlﬁig&éa%rg%aéongd da%

evapands mwmmrmaamp&ram@w 6 haws - Tht ydacden mixture was pored into
[ (4-chl oro-7- 0X urnaz |n- - X peri di ne-|-caJ box e as a
vvhr t SAUEed sqdy ‘Bﬂ npfepRst %F*‘F E‘#’m %H@P@B ﬂﬂ%%dowﬁl%ﬂﬁ 156- 1. 69

oo 5 gl aity *ﬂ%aﬁ%ﬂ?‘@rﬁ% st it

Mags digpleyiethetund ﬁltdﬂd/ﬂa&ﬁmove dndehirdd 2alids Drhe divehy{ethdt Iiijlbrsme adgetattd a

suspengi on of tart. b tt ] 4-i(4-chloro-7- mah xyqui nazglin-fi

yl) ok‘&la“fi“'ﬁ@?%r“ﬁé tﬁ %ﬂ%‘ﬁf‘g@ P R Mo oani | i ne

(1.08 At tirred and
gﬂ):% %ﬂa for hm(gi@uﬂkm 1&&1&13;{36 @ﬁ%ﬁﬁﬁ%ﬁ

heat e ours The yeI | ow precip tat tered hot and
was hedntainirig ﬁhs@xpcoeqmlepmdlhutfmtd @neindyl/atdevdpmtiezdl vatleevacemnd talgivedetinder

vacugm 18 B R o DR ey o1 e a2 yellow erystalline solid
20 (6.77 g); "H NMR Spectrum: (CDCly) 1.43 (5, 9H), 1.40-1.54 (m, 18}, 1.70-1.94 {m, 3H),
3.22-3.60 (m, 4H), 4.67 (m, 1H), 8.11 (s, 2H), 840 (s, ZH).
Dimethylformamide {23 ml) was added to 4-(3-chloro-2-fluoroanilino)}-6-hydroxy-7-
methoxyqumazoline, text-butyl 3-[{(4-nirophenyl}sulfonylexylpiperidine-1-carbexylate (1.93
g) and cesium fluoride (2.28 g). The reaction mixture was then stirred at rooin termperature

25 for 4 days. The reaction mixture was evaporated under vacumm and partitioned between
melhylene chloride and water. The solutions weze Allered (o remove insoluble solids and the
methylene chlorids was washed wilh water and saturated brine and adsorbed onto silica. The
product was then purified by column chromatography on silica eluting with inereasingly polar
mixtures of moethylene chloridefmethanel (10050 o 94/6), The fractions containing the

30 required product were combined and evaporated under vacyum 1o give 4-(3-chloro-2-
fluoroani line)-6-(1-ter-butoxycarbonylpiperi din-3-yloxyy 7-methoxyquinazoline a5 e }-\sllr:rw
oumn (0.67 g); Mass Spectrumn; (M+H)* 503.

.-..-Ir

-
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f | uoroani |l i no) - 7- net hoxyqui nazoline as a di- hydrochl oride salt (2 380); rH .

NMR Spcetrum  (17MSO ds) 1-84-199 (m 211), ? 22 233 (m 2H)2 23SgER- gﬂa@ (m
413), 4.00¥QU3M3RNl 5 08 (m 113), 7.34 (t,11.1), 7.40 (s.podnoérobsis(t,

IEl), 7.62 (t, IH), 8.80 (s, 113), 8.84--8.94 (m 211), 5.99-9:11 (in, 111);°

Mass Spectrum: (MtH)+403_ - - i5 Exalfie 17

4- (3- Chl or oTZifubit@é@RYctd (0ohh)Gvds' altidE M‘Qsdmﬁo@:fﬂmageéﬂbﬂﬂ-ﬂ%to@tﬂﬁﬂbj-ﬁ-
yl oxyl - 7- net hoxygw nazoline TOF GCa | - A suspension of

4- ( 3- c hl-asbyior, mmmlqumﬁbpwmyqﬁ {97 giin-maetyleney | - 7-- 20

ol ut 1 OBRE B DRyl it heor B iR ot i S de el R RRE S ot

for 2 hQuEsn nﬁﬂma&t%ﬁgmﬁﬁ%ﬂﬁ&ﬂ&hﬁh@dﬁd%ﬁ%dﬁéwﬁﬁ -haﬁ”%kﬁé' due
di ssolved in nethylene chloride and purified by colum chronatography on

Tl et e e
cont ai HTE %m%&%ﬁ%ﬂgﬁ%‘ﬁ%ﬁ? 3 a’éd‘a’g{‘ 8¢ under vacuum
?P?| tehgjr gguct asﬁgﬁ%ﬂ#ﬁ,@l ﬁ%cﬁ*@%%& § (QQM%%W%O ds)
1.56 - 8038 (m 2H), 192208(m 2H) | 220(s 61. 1), 305318(m 2
il S e o ki

11- 1y, d&f&o@e%%@ga@&%hﬂ&vﬁfs (s. 111.), -837 (s,1H), 9.53 (s, 113) I\(ass
Spectrum : (M+14

M 3-chl om Zﬁiﬁmhhu)-?an@he&@jumhﬁ(ﬂﬁmpbé&mmww .0g,

Chl or 0 SSRGS perspdesti g5 ool e AlE i P lrac Bhowsmaioe .05 4.
f uor oapy 1(0, ParilhyaRiBR chitlde fa phP3fbadn t.%g&«an qu@alﬂunm@m@ﬁﬂ Qe ori de

(500 ny tart’ing material for Exanple i sopnpy! am ne (368
nmg) ma:dmmy]‘lmmmbhmﬂm w@iﬁﬁhﬁbﬂfﬁﬁnehﬁmﬂdﬂhﬁﬁlﬁw@ﬂmﬁm mhmhinuxture )

was stined for hours_and al | owed t tenperature. The
r eacki Wﬁw@ E“B‘ﬁt“b“éﬁ(i\ﬂi\,\'@:i%ﬁ&s WﬂEéF%}a@ 2hfi ed by ro
col umn e rg%@w : 5l 11& @ﬂgﬂdﬁdvﬂ& i ir %ﬂhe{iihﬁﬁ]i&r es of

met hyl ene ™ chl oridel me 010 to ractions containing the
expect e:lmmmaisnﬂuume:ﬂﬁﬂ 1dp r’mlcnnntuan avasalired for p.uo hﬁumdnﬂwncprhupmtc filtered,

Chr OB O P hlh St Botfwn by HithiARtier S Bred Wiate vacuum to give 4-(3-chloro-
2-flnoroanilino}-6-hydroxy-7-methoxyquinazoline as a white solid (12.1g, 95%); 'H NMR
20 Spectrum; {(DMSOdg) 3.95 (s, 3H); 7.18(s,1H) ; 7.20-7.25 (m, 1H); 7.39-7.44 (m,1H);7.47-

7.52(m,1H} ; 7.65(s,1H) ; 8.31 (s, 1H) ; 9.45(br.s,1H); Mass Spectrum; (M-+H)" 320.
Exzmple 22.1

Resolation 1o 4-(3-Chlore-2-fluoreaniline)-6-f(3R)-1-(methylsulfonyl)piperidin-3-yloxy]-
T-methoxyquinazoline and
25 4-(3-Chloro-2-flueronniline}-6-[(35)-1-(methylsulfonyl)piperidin-3-yloxy}-7-

methoxyquinazoline

The racemic mixure oblained in Example 22 (36 mg) was resclved into the 3R and 35
enantomers by chiral HPLC using the following conditions:
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., polar m xtures of nethylene chloridel methanol (10010 to 96/ 2)32 E?e
fractions containing the expected product were conbi ned and e\§ o?@lﬁed
under vacuumto give 4-(3-chlora-2 15

- f1 uot oarfFPAIMERIB- [ 1- {chl oreac(-tyl) pi peri di n-4-yl oxy] - 7 RETHBPSIIazol i ne
as a crystalline solid (0.33 g);;rgquR Spectrum (DVSD ds) 1.60-1.83 (m
2H), 1.94-2.10 (m 211). 3.36- 3. ](m 2H), 3.67-3.B6 (rn, 211), 3.94 (s.
311), 4.40 (s, 213), 4.77 (m 111), 7.22 (s. 111), 7-27 (1, 1H), 7A6-7.55
(m 2H), 7.89 (s,1H, 8.38 (s, 111), 9.60 (s, 111); Mss Spectnrm ( MrH) 4479.
Exanpl e 18 20 6-11- (N, N-1 hnet hyl snl f anoyl | pi peri din-4

yl oxy] -4-(3-chl oro-2-fl noroanilino)-7- nmethoxyquinazoline ~ 1 ct JF

Di et hyl sul fanmoyl chloride (90 ng) was added to a solution of

6- ( pidedirhali N- - y20xy) - 18pdndCid AlgdkoAS {20rmmr025 0NN AS0DET@RY4ui nazol i ne

di hydnmebl onde (250 rrg)I (starting 25 material Exanple 16) and

di i s&maspy| el hyl ani ne Igotrangfethanol {BO/R0) ene chloride (10m ). The reaction
m Xt e s stirred f ours at anbient tenperature. The reaction R
mi xt Ej;‘@“:ﬁ?]? rbed%g"é;i lica and the residue was purified by col um 5
chr opgdwpar aphy on silijggnmhiat i Nng W th increasingly polar 'm xtures of )
nmet hyl ene chl ori dei net hanol (100!0 to 9515)- They - s -s _ 2 2 SEP 2006

WO 0F{ogda@th - PCT/ G i204m01306 - -112 fractions containing -the expected

prodyct e combi ned v, under vacuum and the residue
tri t&???ggé%cfﬁg%oé‘t hﬁ%‘?‘ﬁ&?ﬁﬁgh‘éﬁﬂgg the title product as a- white solid
(0. 28w Tilld N R Sru 100#:sSO d6) |.72-1.66 (nn, 2,H), 2,00-2.12 (m" 2H),

276 (s, .6H); 3.12-3.23 (m 2I, 3.40-3.51 (in, 2H), 3.94 (s, 311), -4.68 (m
111), 7.19-730 (m, 2H), 7.43-7.54 (m 211), 5 7.85 (s, 1H), 837 (s, 111).

9.22 (s; , + :
443 ol or S0 PRSI, (o e e MR ATTERIST 0 L AP 80 D 1.
yl oxyjgpui psgal iHE 195-2.68 yno1HR.2.0802.22 ¢us Ay Si08(s,&H), 3.20-3.45 {m, [H),
-(3-chloro-2-fluoraaniling)-6-[1-(chloraacetyl l i %eri di_n4-vyl| oxy -
3.45-3.50 {m, 2H }, 3.70 (dd, TH), 4.05 (s, 3H), 4.70-4.90 (in, ﬁ) 30-7.50 {m, 2H),7.50-
7.70 (m, 2H), 8.02 (s, 1H), 8.50 (s, 1H), 9.50 (5,1H); Mass Spectum: (M+H)™ 481.
Second etuted enantiomer (15.7 mg); 'H NMR _Spectrum: (DMSO dg) 1.60-1.80 (m,
10 LH), 1.80-1.95 (m, 1H), £.95-2.08 (m, 1H), 2.08-2.22 (m, 1H), 3.08 (5, 3H), 3.20-3.45 (m,
1HD, 3.45-3.590 (in, 211), 3.70 (dd, 110, 4.05 (5, 3H), 4.70-4.90 (m, 1H), 7.30-7.50 (m, 2H),
7.50-7.70 (m, 2H), 8.02 {s, [H), 8.50 (s, 1FE), 950 (5.1H); Mass Spectrum: (M+H})™ 481. i
Example 23 )
6-(1- Acetylpiperidin-3-yloxy)-4-(3-chloro-2-Muoroanilino)-7-methoxyquinazoline

Acetyl chloride (27 mg) was addad to 2 solution of 4-{3-chloro-2-fluoroenilino}-6-
(piperidin-3-yloxy)}-7-methoxyquinazoline (starting material described in Example 22; 134

15

mg) and diisopropylethylamine (65 mg) in methylene chloride (5 ml) and the reaction mixtare
was stitred at ambient temperature for 16 hours. The reaction mixture was adsorbed onto

20 si].i-r.:a and purified by colurnn chmmal:ngmph}r-cluﬁng with increasingly polar mixiures of
methylene chlonde/methanol (100/0 to 95/5}, The fractions containing the required produet
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. et hoxyqui nazol i ne (0.15 g)(starting material for Exanple 17) Eaﬁgl’sﬂﬂﬁum .
odide (0.02 g), norpholine (5 mM) was stirred at anbient f{enperature
for 16 bomnsnmiisal m xture was evaporated under vacuum andptiyepoesisds e

- dissolved in nmethylene chloride !nethanol. This was adsorbed onto silica
and purified by colum chromat ographyll8n silica eluting with 15

i | )/

00110; Periiopitdid Bad e e Bic e Bascl (007 7, 'ERIIVAR Bpecrdidlh (OMISD
fev?pon&tgeﬂ?md IidEﬁfZ-gaﬁa{mnd IHthSﬁdﬂdd_m_Mslﬂﬂl(s @il-lﬁl 2663 131l{1:ll|.|]é.’tf}h&.lfi-é*_ti’vtll.’é'rZ
iltered and dried under v m v e 0 e -
cryst afmmizkD, %5?1‘@3‘5(%“*@ & u ‘ﬁﬁﬁ@b@@é&a@éﬁﬁ%ﬁﬁ?ﬁ%ﬁ

1.57- 1 411 3.14-3.48 .

1 27 LB R 1] 030 G iy Mg Sy AfhaS b 411). 3. 14-3, 48 (m

(m 14) Exgmale A 30 (m 2H), 7. 42 7. 54 (m 211), 7.85 (s, 111), 836 (s, 113):

Mass Spectrum M+13)+ 530. . 25 2 SEP 2006 = WO 031082831 PCTI CB0310130L
Exanpl #{3€Ghloro- -ﬂunruani]mn)—ﬁ-[f?ﬂ,-ﬁ) 2-(N,N-dimethylcarbamoyDpyrrolidin-2-yloxy]-

- 4-(3-CQol ora2-f1 uoro n|I|no) 7-met hoxy-6-11-(pyrrolidin-1-ylacetyl)piperidin
(RO

4 - yl O ®Ncl’ NFo rte-- ~ ~ a 5 A suspension-of
4( 3-chl or o- 2f I@or oani I i no) 6 [1{ch|oroacety|}p|ger|d|~4ylozy] 7-
nethoxqu|naz;§t g)(starting nmaterial u d le 17) and
sodi um i odi digoT 0. g) in pyrrolidine (5 m } tirfred at anbient .

tenperature for "B hours The m xture was evapprat under vacuum and the
resi due di ssol m@fJ(l n nmet hyl ene—citorTdet et hanol his was adsorbed onto
silica and purifi by col um chronat ography eluting with increasingly
polar to m xtur of net hyl ene chl or.i de/ net hanol 10 to 9218). The
fractions containjing the tide- product were cdnbi ned and evapor ated under
vact nxm and the ®¥bsidue triturated with diethy] &ther, filtered and dried
under vacuumto give the title product as a ite crystal i ne&sol id.

(0.085 g); 'H NWR 5pecuum (DVSO d4) L57-L77 (fm 6H), 1.92-2.09 (m 2H),
120-3.48 (in, 811), 3.80-3.90 (m2H), 3.94 (s. 3A), 4.7 ”1@)', 7-2-7.31
(m 2H), 7-45 -- 7.55 (in. , 15 7,86 (s@ 1H), 8.0’57@9.53 (s, 1H;
Mass Spectrum: (M+fi)' 514 nple 21 - M.,

4-( 3- ChIoroZIIuoroamtlno) 1- [ 3- (di metyl arld

-4-yl oxy} - N \

Trifluoroacetic acid (5 ml) was added to a solution of 4-(3-chloro-2-flucroanilina)-6-

10 [(2S.4S)-1-(lert-butoxycarbonyl)-2 (N N-dimethylcarbamoylypyrrolidin—4-yloxy]-7-
methoxyquinazoline (0.17 g) in methylene chloride {10 ml) and the reaction X tere was

R



S e N ek ———— e S S = et Jo a2 U Tl ko ol ikl ol el ifin S LB L L L Ly L S S g e s e T e amma am A maT T LR

. 7-met hoxyqui nazaline N d AL JF Of° NN24 A suspensi g iy
4-(3-ehl oru-2t| uoroanilino)-6-(l-[3-chl oropropyl sul fonyl ] pi %rzl ER

4- yloxywéramghaexyqui nazol ine (0.15 g) and sodi um i odi de
" ethanolic solution of dinethylamne (33% (15 m) was sté‘?‘?‘rg’g":g'}”éﬂbl ent

tenperature for 16 hours- The 2 2 S 2006 - WO 031082831 PCFI GBI )'3101306
-114- ction mxture wa sorb onto.silica and purifi col um

chr o HiFER ﬂnﬁwﬂ@wf@ﬂ% eﬁ&?‘?‘ﬁ“‘f’%‘ﬁ@’éﬁrﬁ&“& g fadd, oo of

met hyhetiin Ghi el BG4I QBN th Srtithtindl@tunitcdiivisf ARRUn Al IRAAR diforkR112) - The

fractions containing the t|tIe product were conbi ned and ~ evapor at ed under
vac uadsdrbed)omte silite and pliafiqal ovioe mno@htdtatpgrapiny mgepﬂhﬁnmmsidgﬂﬁﬂhﬂs ) 5
1-75-1. 87 411 OF 12 ' 2. t.. 2H),
3. 051A% (ﬂf ﬁ%ﬁ?ﬂ%@%%ﬂ%ﬂfﬁﬂfﬁ&ﬂ@" neRja) FIIP)W‘JZtP Bfﬁ?l 3%% 311},
4. 69 oﬁshéomaimﬁ u(ﬁag&}é@pmau&&m&émrﬁ&m Mdéﬁp&ﬁ&d&i&&eﬂc&m t6- 86 (s.
- [H) 9.37 (s, 9.53 (s,113); Mss Spectrum :“(M-H) + 552 The
(Smﬁdmuﬂﬁﬁdduorﬂamdlmmk)ss gmﬁlﬂadyswﬂmpiupyﬂanﬂmgmﬂ@n_m 4-yl oxy}

éﬁ&ﬁﬁvﬁé&ﬁ?ﬁ%ﬁ 3%@13315%@%@? o2 Bk G 4D, 3P0 ot " |

6-

G by PR p PR 1 MR hs e PRI 95 € B LG KoL (I AANRGD! | e,
i) ammamumane o e e ntasio St
mure &G‘F}E Fﬁ'ﬂweg&‘i@ %‘é'&%ﬁﬂ%’%&%&%@% by col um

chr 0@&9& ).Iﬁr&dhg% wﬂivgt-ﬁ-ﬁﬂm hz&%ﬁﬁé‘ﬁhﬁﬂﬂgbﬁﬁﬂhdﬁ‘ﬁféﬁﬁfﬁs of

met hyl ene”chl ori 010 to The - -~ fractions containing
t he @mﬁéhl‘m product were conbl ned and evaporat ed under vacuumto give
4-(3-clrl . . - .
{1 or oani L Feqigetylminelpramdl>-sHyheehodbimes brpestionds (.48 gxyss afded
gth % i Z%&bemomm_gmx%d@ﬁﬁ]ﬁ}m%ﬁﬁm&%%nw (M+H) + 543.
anpl e ' . |
4- 153 {dintedhyd a@iniohpyvidom(51238r3) and dirtethpaming kydidebior den(il geg)iinl pretigdsneo yj - 7-
et boﬁ}/u%jﬁcr}i‘&?mi} d\ﬁ'{a 1eaction mixture was stired al room temperalure for 16 hours, The
reaction mixture was washed with citric acid (1.0 M), seturated sediom bicarbonate and

saturated brine before drying over magnesivm sulfate. The product was Lhen purified by

column chromatography on silica eluting with increasingly polar mixmres of methylene

20 chloride/methanol (100/0 to 90/10). The fractions conlaining the expected product were
combined and evaporated under vacuum o give (23,4R)-1-{iert-butoxycarbonyl)-4-hydroxy-
2-(N,N-dimethylcarbamoyl)pyrrolidine as a colordess gum (1.01 g2); 'H NMR Spectrum:
(DMSO dg) 1.29-1.40 (. 9H), 1.74-1.83 (m, 1H), 2.04-2.15 (m, 1H), 2.80- 2.87 (m, 3H),
3.03 (s, 3H), 3.26 (m, LH}, 3.40 (m, 1H), 4.28 (m, 1H), 4.64 (m, 1H), 4.95 (d, 1H).

25 4-Nitrobenzenesulfonyl chloride ((L893 g) was added to a stired solntion of (25,4R)--
1-(lext-baroxycarbonyl)}-4-hydroxy-2-(N N-dimethylcarbamoypwrolidine {(0.993 g) and
pyiidine (0.6 g) in methylene chloride {10 ml) and slimred at 4% for 16 hours under an
atmosphere of nitrogen. The reaction mixture was washed with anpeous cilric acid (1.0 M),
saturated sodium bicarbonate and doed over magnesium sulfate. The product was then

30 purified by column chromalography on silica eluting with increasingly polar mixtures of
methylene chioride/methanol (100/0 to 95/5). The fractions containing the tequired pmdur::t
wexe combined and evaporated under vacuum to give (28,4R)-1-(tert-buloxycarbonyl)-2-

(N, N-dimethylcarbamoyl)-4-[{4-nitrophenyl)sulfonyloxy]lpymolidine as a yeliow gum{0.685
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fJ_E O Methanesul fonyl chloride (42 ng) was added to a sol QZH .
4- (3-chloro-2- - fl uoroanilino).7-methoxy-6-(plperidin 3-ylo ﬁ@ﬁl %ollne
(134 rg) HAPEEYi i sopropyl et hyl ani ne (65 ng) in net hyl enBCEHIRIBOLDG (5 nl )
at anbient tenperature. The reaction mxture was stirred for 16 hours at
anbi ent tenperanu- The reaction m xt ¥ -was - adsorbed onto silica and the

resid M_N%W.ﬁﬁlﬂ DNISOLE 13 DB (OB PNYS-210Tt () GH) 2.57-2.48 GEPHE006 WO
03( 082 31 - FC /GBI EVOL306 - 115 increasi ngI%}‘pol ar m xtures_ of methyl ene

chl or i 283 s 3kBnd0¢ (58 3458561, 270 fa 1dho-23EntEDnd Al (.78 BdV e
produc@,#@e conbi ned and evapor ated under vacuum and the residue tri
turate h diethyl ether, filtered and dried under vacuumto give the ti
tle product Dibed 1f@mﬁ:ﬁﬂets)ful)tm afded 0614-3$ chReiRr fuofehnlithdP6-hydi8xMNEVW S trw
(DVBO d6 and CDZCOOD) 5 1. 7 (m 4@ s, 3H), 10- 320

113) 5 mampxmlauaqahpaim&?)gmw ﬂpﬂmstmgsn(ﬂsenm@)rﬁmmmi% 1H ,

LT bl bbbl O 05 0 N

4- ( 3- ChhRpReny I fsh Gy s wu@mé@hmbhdém@wbomﬁ%maﬁol i ne

starting “material "was prepared(nas follows: 10 4-N trubenzenesul f onyl
chl or i shextiire: wasthewmstbreativ eobrn ceropsrafure foat 16 diouxsi The reactiary mixtene\wras3 -

chi or | HBRpRE it ey Sy e S o chaslhe ﬁ%ﬁ}f&@ﬁf@#@ﬁﬂ%&%&@”ﬁ@' o

reaqhi sopicdidiSsines M@Mt%z@ﬂl A5 coAn BB hafizRARe efutig!witid on-
The organl c layer was separated, washed with brine and dri ed over sodium

sul f at Bcresioghyqrlarimiatesofamelbene ehluuﬁ@‘mcﬂmaelﬂﬁﬂ%d 0A0y.uThe factwingh. 15

dlethyle her d fil redt renpt g .undesj reds e dieth h
1 quor SiiRine e sl Erik Eﬁuﬂﬁ—*ﬂ i e WaF B e

bef or eppesiisintbddito )394'.1H ﬁ&&&@ﬁgl?ﬂﬂ)ﬁr RixtBick bf ath§l sttt matiaholet: hy!

aeet at €/ i sohexane( 2018 The fractions ‘containing the expected product

wer e cOfBithed2i#)d The fperrans eontgingag maaeymﬁm@awﬂmommmnd evaporated .

cry%aﬁé‘%@a‘g‘gﬁkélﬁ&% #ﬁ%‘;}‘ PR %ﬁﬁ@g%%é]%qh&% ?l:gyhel | %‘%-LNN.

1.40-1 HpyRfilidi mﬁ:&%zéla@as oldddess I3
8.11 (gﬂeﬁ]&%ﬂiﬁ%y 211) y{di%t hyl f ormam de (arrﬁ) was %ﬁgéud}ﬁfﬂo .

4- ( 3- chiystabised ph glandi II(‘) ﬁﬁ@)--_ﬁmmm (DMS d-s @ 3/3K) 141 (s, 9D, 1.9
(m, TH), 2.92-3.03 (m, TH); 3.44 (m, 15D, 3.96(s 3H), 4.14 (m, L), 4.70 , 1H), 5.10 {m,
1H), 7.22-7.30 (m, 2H), 744 &, 1H), 7.62 (&, 15), 7.84 (s, 1), 8.40 (s, LD, 930 (s, 1H;
20 Mass Spectrum: (M+H)" 560.
Exarnple 23 -

- 4—(3-Ch!or0-2-ﬂm:rmﬂmImo}-ﬁ-[[25,48}-2-W,N—dlmemylcarhamuyl}l-meﬂljlpmliln- 3
4-ylmy]-?-meﬂiuxyqu[nnzuhnﬂ

Y o !
(" Q

25 4-(3-chloro-2-fluoroanilino}-6-1(25,45)-1-(text-butoxycarboayl)-2-(N, V-
dimethylcarhamoyl}pyrmolidin-4-yloxy]-7-methoxyquinazoline (prepared as described in
Example 24; 0.18 g), formic acid {0.31 ml) and formaldehyde (0.51 ml) were heated at 85°C
for 6 hours. The reaction mixiure was cooled md evaporated tnder vacoum. The resulting
residne was partitioned between methylene chloride/n-propanol and satrated sodiam
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. » et hoxyqui nazol i ne, wbutyl
3-[(4-ni trophenyl ) sul fonyl oxy] pi peri di ne-1-carboxyl ate (1. 932 295ERNE0Gesi um

quorlder)?mé . The reaction mxture was then stirred at room
" tenperature or 4 days. The reaction mixture was evapol@lFEBM NG vacuum
and partitioned between nethylene ghloride and water. The sol utions were

filtered to renmove insol uble solids~dnd the nethylene chloride was washed
wi t h higarbonaten Thsawgania layeniyastiied aycrmagicsian sWials, aisarbed aqresilig etlict was

por ke bl Pt Bab Bk AR sty Cﬂiﬁ%‘éﬁ%%ﬁ%*ﬁ%%m' oy

f r actghfiiifichRsthBion ( 108/0 GO B RRnPESHMAs RS #&d evapor at ed
- under vacuumto give 4-(3 chI oro-2- flueroanilino)-6-(1-ter[

but orepodinedrmi gk aperdterd m@rw@m o yidaovhitpiryrtal ing sadidasThe splid wasy  gum (0. 67

%ﬁ%gwﬂww Rt &é’fﬁ“@ﬂé‘&%dﬂﬁ‘g s m'ﬁéﬁ%ﬁﬁ%%sol ution

Of 4 -soRraly & Bmévid M%eamduﬂ% éva thé it product (0.11 %], "I NMR S
butox%carbonyl aperi di n- 3-yl ox 7- netho qui nazol'i ne 5] |n met hyl ene

- chl d@lls t)13nd s ﬁBa Sl 58 inxt eZ $3.€s, SEN)y 2.88-2:84 GmB Nt

and oD ¢%€%3@%’1€§G&?@%‘“5ﬁ2 oo e o 13208, SRR CREL 0 B e
sol utf sEynyasHRed el IH‘)@WE?&SQH}”@S@@ F); Mds0 8 “afzgar bonat e,

water, brine, dried over 04 and evaporated to give 4-(3-chioro-2 -
fIUbrEmﬁ_‘aﬁﬁ) 7- met hoxy- 6 ( pi peridi n-3-yl oxy) qui nazol i ne (0.28g); ass S :

e N L B D T T e

foII ,?,j Xy-4-chl oro-7-rnet hoxyqui nazoi i ne (Exanple 25-5 in
méy 0. Og, 3

W0l 16609 9.6 mml e) was suspended in acetonihile (400 nil) and
3-chl oro- 2- t-Iuoroarp | ifhe (6.05g, 41.6 mmole) and hydrogen chloride (4.0OM
solution in 1,4 diox (10.4 m, 41-6 tmole) were added. The reaction
m xture was ref| uxe one hour and then allowed to coo] to anbient is
ternperatitre.,The rlesulting precipitate was filtered off, washed with
acetonitrife anmhyl ether to give a white solid. This solid was added
in portion Ogp d 7N nethanolic ammonia solution (400 m). The

m xture wasdstlrred for two hours and the precipitate filtered, washed
with acetdhitlile foll owed by di ethyl ether and dried under vacuumto give
4-{3- chlomf‘““-

6-[ 1-{chloroacetd)pipendin-3-yloxy]-4-(3-chloro-2-fluoroanitino)-7-

15 methoxyquinazoline (470 mg, 0.98 mmol) was beated with a 33% solution of dimeihylamine
in ethenol (20 ml) and stired at om lemperture for 3 hours. The solvent was evaporaled
under vacuum 2nd the residue purified by column chromatography eluting with methylens:
chleride/methano? (9/1). The fractions containing the expected praduct were combined smd
evaporated under vacunm. The residoe was m—coimnned ehuting with methylene

2} chloride/methimol (saturated with ammonia) (92/8). The fractians contaiming the expacted
prodoel were combined and evaporated to give the titfle product (185 mg, 39%); 'H NMR.
Spectrom: (DMSO dgat 100 °C.) 1.40-1.65 (m, 1H); 1.75-1.95 (m, 2H); 2.00-2.30 (m, 75);
3.05 (dd, 2H); 3.40-3.62 (m, 2H); 3.62-.75 (m, 1H); 3.88 (dd, 1H); 3.95 (s, 3H); 4.45-4.65
{(m, 1H}; 7.15-7.30 {m, 2H); 7.30-7.47 (m, TH); 7.50-7.7 {m, 1H); 7.88 (s, 1H}; 8.40 (s,1H);

25 9.25 (g, 1H); Mess Spectrum : (M+H)* 488,
6-[1-{chdoroacetyDpipendin-3-yloxy]-4-(3-chloro-2-fluomanilino)-7-
melhoxyguinazoline malerial was prepared as follows:-
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2-tl uoroan iti nn} 6- hydr oxy- 7- et hoxyqui nazol i ne as a white goi E?’@ .1lg, -
95% ; 1H NVR 20 Spectrum (D 450d6) 3.95 (s, 3H); 7.18(s, 11 S 725
(m 1H); PSROFO8MIY my | H):7.47- 7-52(m 111) ; t65(s, 1H) ; 9mfc¢msm1iﬁ)
9.45(br.s, 113); Mass Spechvrn; (M-H 320 Exanpl e 22.1 Resolution to

4- (3- Chl ro- 2- Yl uor aani | i no) - 6- (3R) - I~J&et hybul f onyl ) pi peri di zr 3-yl uxy] -

7- met hpxy @hlond 23 d oiganilitih) -2’5]113“101% ?pendln-ﬂ Flnx;.r]qumazuhne {430 mg, 1.07
4- (3-Chlorn-2-tl uorounWo) [ (3 (et hyl sul ''onyl ) pi per-idl n-3-yl oxyj .

met hoxwiithétreparecbasTiescritgddnsampler 22 ndebprpareton b Exdingieatainl), 36 ny) was
| to the 3 chiral 73PLC the,foll
Conai + SRRyl %@%ﬂ@%ﬁ%@@%' fstiras Gidfe 82um som

Chi r al JRh o efdLs Ed:ﬁ%&%m Hﬁgﬁﬁ)@ dranol
(501" 20 }gijen Terrpe?ature Aﬁ%lm?\‘ent - Flow 10 Il mn wave engﬁ% 254nm - -~
Sanpk esmﬁmmaapmmmuedmymuum andbihh aesdduepuoniEd by coliGnmehremtoprapby el ut ed

enmang'%el .“Lé %ﬁﬂ%% (’?(ﬂffmﬁrﬁ" 5 6%@%5(@4%%&@0@3 é'Ag5
g ettt il ()

9. 50 (ﬂudxﬂd)!mhwa};'i-lﬁihmyqumzﬂhﬂtﬁ}lwﬂ@&guﬁdmmgl'ﬂuethmmmmmm (1S 3 ny

" HNIVR ectru Dl\/BOds 1 I n, 1.80-1.95 {m 1H,
1.95- 2"@80'(%@1'% ( ) lign et @éﬁ% 47?13) 320- 3. 45{(m 5013),
430 3 70 (dd 111), 4.05 (s, 3H), 4.70-4.90 (m 1H),
7.50-7.70 (m 2H), '8.02 (s, 1H), 8.50 (s, 1Fl), 9.50

( s. 1H) Rdﬂaﬁnﬁm&qnmlémmmmﬂmﬂﬁﬂmmﬁémmmmmm

3-yl 4 2-11 7- h I C ~0
in-3-y oxy) (y?inxjrh]- ro Ir;':Iqmuorﬂ%‘} eami)) mei hoxyqui naxol i ne cw)

4—{3—Ch]nru-2-ﬂuumnnilmu]—6—{(33} =1-(N,N-dimethylamincacetyl)piperidin-3-yloxy]-7-
methoxygquinazoline

s IS
Q’;J@ﬁz; g;’m

.f"'-u. ./'N‘H.
The raceric mixinre obtnined in Example 26 (320mg) was resolved into the 3R and”
33 enantiomers by chiral HPLC vsing the fa]]umng conditions:

Column Merck 50mm 20pm Chiralpak AS VCSP No.AS00SC-
) - Joool
Fluent Tso-Hexzame/F:OH B0/20
Oven Temperature Ambient ‘
Flow A0mlfmin
Wavelength  254nm .

Sample Concentration  10mg/ml in ELOF/Acetonitile 80720

Run Time 110mins -
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. 15 "~ Acetyl chloride (27 ng) was added to a sol ution of ) %g P
zol'l ne

4- (3-chl oro- 2- fl uoronni | ino)-6- (piperidin 3-yloxy)-7-nmet hoxqu

(starri Rgy described in Exanple 22; 134 ng) and
di i sopropyl etﬁ am ne (65 ng) in nethylene chloride (5 mP)CTé% 3{" %Mr eaction
m xture was stlrred at anbient tengegature for 16 hours. The reaction

m nut sorbed Iligca and f by col um chromat ogr aphy
el ut |ﬁ§j‘vﬁ\\€?ﬁ¥%d ﬂ@f@%ﬁm@@fﬁ) -hyl ene chl ori del et hanol

( 100/ addafid WD) Cg; %PIKUBE%’L] My 4gguired product h .. 2 7 5EP
2006 WO 031082831 PC / GBO3I0 wer e conbl ned and. evaporated to

- gi ve Enmmpled® product- (0.07 g); tH NMR Spectrum (DVBO d6 at 373K)

1.52-1.62 113) . 1: 80; , 2.06-2. 15 11-1
3 43-%&7 o D wﬁﬁfﬁa%oﬂgﬂ%"ﬁﬁdﬂﬂf%%—f@mf ino}7-0. 7. 29 Em 2H) )7 42
. 7.93 1J1), 8.40 1H). 9.30 (s.113); Mass Ste:
{iborhindile, 7,2 (- 0. 5 o 0 5 o s 5

4(3 Cliloro-2-11luor&antlino)-b-[(ZSy4S)2r (N, N-di met hyl ear banoyl ) pyrrol i di n-
4-yl oxy7- 7-nmet hBxyed nazoline OHO HO ... ~N (1) (2) 0- 0 11 0, 0 O cl
014."0o ~Nr ~ A NCI HOF N (4 C N~ N Tritiuoroacede acid (5
M) was added tota T0l ution of 4-(3-chl om 2-fl uaroanilino)-6-

A suspension of 4-(3-chlom-2-fluoroanilino}-7-merhoxy-6-{piperidin-3-

vloxy)quinazolive dthydrochloride (1.0 g, 2.28 mmol; prepared as described in Example 43)
in methylene chloride (30 ml) was lreated with N, N-diisopropylethylamine (121 &, 9.33

10 mmol) and stirred at room temperalore for 30 minutes. The resulting solution was cooled to
0°C in a nitrogen almosphere, acetoxyacetyl chlodde (354 mg, 2.60 mmol) added and the
mixiure allowed w slowly warm o room lenperatire wilh stirming. The solvent was
evaporated uvnder vacwum and the residue purified by column chromatopraphy eluting with
melhylene chloride/methano] (saturated with ummonia) (98/2) solvent. The fractions

15 coataining the expecied preduct were combined and evaporated nnder vacvum to give the fitle
product (1.0 g, 87%); "H NMR Spectram: (DMSO dgat 100 °C.) 1:50-1.60 (m, 1H), 1.80-1.93
{(m, 2H), 2.03 (s, 3H); 2.04-2.10{m, LH); 3.40-3.60(m, 3H}, 3.78-3.86(m, 1HY}; 3.97(s, 3H);
4.524.60(m, LH); 4.75 (d, 2H); 720-7.28(m, ZH); 7.38-7.44{m, 1H); 7.54-7.64(m, 1H};
7.88(s. 1H); B.40(s, 1H); 5.22 (bs, 1H);

20 Mass Spectmm; M+ 503
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10 j(2S.45)-1- (I ent bur oxycar bonyl ) - 2- (N F]D 2008.
di rret byl caubano pyrrelidin-4-yloxyl-7- mel hoxyquinaxnline (0 [} in
net hyl ene™&{@8 Ba (10 M) and the =action nixture was cl PCHGSENRIRCQE .
WO 031082831 -PCFI GS031111306 -119 stirl;&ed at anbient tenperature for 2

hour s. éhe reaétl on nixture was evapo ed under vacuum and the residue

di ssol hanol (sat urat.ed wi th anmoni a)/ et hyl ene chl ori de, adsorbed
onto si ehfid- ra with increasingly
pol ar Ar_ntitur es ;P ltdt“ﬁgfﬁe)tﬁ'e @hﬁ?ﬁf%‘?ﬁnﬁh W'lf g Wil | amoni a) :
(10010 rh@th%ij#@ﬁhazd[m 5 fractions containing the required product weae
conbi ned and evaporated under vacuumto- give the title product as a

col ourl ess gum which §rystallised on standing (0.13 g); 11l.ttylR - Sntrum
(DVBO d6 and CD300 5-1.96 (m 1H), 2.84-2.95 (m 411), 3.00 (s. 3H),
3-24-332 (m 1H), 3 48 (Et, 1H), 3.95 (s, 311). 4.31 (m 111), 5.21 (m
i), 7.20- 7 30 ( Hy, 7.47-7.55 (tn, 2H), 736 (s. 1H). 8.37 (s, 1H);
Mass Sog % H) +460. 10 The 4-(3-chl om 2-tluomahilino).- & (25, 4S)-L-
- but oxygar IMN- di r net hyl car bar nnyl ) pynol i di n- 4-yl oxy]

7- met hoxyjguifhazol i’r’le starring material was prepared as follows:

et hyl am no) propyl ] - 3-et hyl car hodi i nnde hydrochl ori de (148 g) was
added to gstirred suspension of -N--tern-butoxycarbonyl - L- hydr oxyprol i ne
(20 g) , 4 15 (dinmethyl am no)pyridine (5.-28 g) and dinet hyl am ne

hydr gchl or i c@[lemcétugjachmwainemqm@m&kﬂhﬁ%ﬂ%&mmwe reaction
m xture %s stjrred roomterrperature for 16 hours. Thé reaction m xture

was wa Wa?:‘?lt 3Q mgg 183 mompl)prepprad asdescrihediin Bxbimpkr27pasd e and-

satura r ate. .Th roduct was t hen
purifi (tgd by co %ﬁ;ﬂ& (}?P%% gg?%@)cﬁ%w‘%@ B\F'F‘ﬁ ™M easi ngl'y
pol ar némprrateeodor B dibhis, @hesﬂeamlﬁrnrmﬁﬁﬁirﬂm Badelvalddih) 3R B o80dukGhmifilhe -

fracti ns ontgi ning the expect Qd product Were conbi ned and evaporat ed
under ﬁﬂ‘i“}%’fﬁiﬂ&g’ ¥ £RnE Mgy methy lgridemethang] (spwrabed wi

ébéﬁ%mm - 1&;%%5 TN Sl 'IS%?@&&%E%‘E@%#” T%me‘ﬁ s 5 ?M(En
1H), 2 m}m—a ¢ 28
(|r_|)n i%} 4% H;Fﬁ?mﬁa%gﬂ?gwﬁ?ﬁ)ﬁw?gzﬁhﬁ ﬁ%ﬂ%n@u@% chI or| de

(0- 895 ¢ ed to.a stirred solution of (2S, 4R)  1-

but oxy BTNy ek SN af k108 18118t EH Dbl I 'z‘ih”io&&%g?’ 9
(m, TH), 3.44-3.56 (m, 3H); 3.77-3.88 (m, 1H); 3.97 (s, 3H}; 4.10 (d, ZHD); 4.50-4.60 (m, 1H);

15 7.20-7.27 (m, 2H); 7.38-7.42 (m, 1H); 7.55-7.60 (m, 1H); 7.88 (s, 1H); 8.38(s, 1H); 9.25 {(bs,

IH);Mass Spectrom : (M+H)* 461.
Exnmgle 20 .. i} } .
4-{3-Chlnru-E-ﬂunroamhnn)-6—[(3R}-1—(methylsulfonyﬂpyrrohﬂlu-3—ylnxﬂ-?—
methoxyquinazoline

L,

Oy M ]jF

20 /ED ?

4—{3—¢hlum=2—ﬂuﬁmanilin0}-ﬁ-[(SR}-p]rrroﬁdin-E-ylnxy]-?=mﬂmnxyqlﬂnazuﬁne
hydrochloride (0.21 g, 0,49 moole ) was dissolved in a mixhe of dichloromethane (41:11)
pyridine (1ml) and diisopropylethylamine (0.17ml) under a nitrogen atrmosphere.
Methanesulfonyl chieride (0.06ml, ¢.07 mmol) was added to the stired solution. After SHming
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. pyridine (0.6 g) in nethylene chloride (10 m) and stirred at 40C for 16
hours under -an atnosphere of nitrogen. The reaction m xturfe? v&EP \#ished
wi th aqueous citric acid (1.0 M, saturated sodi um bicarbonate and dried
©over naWieRFFAEdyl f ate. The product was then 30 purifi edPEF TGRS
chromat ography on silica eluting with increasingly polar m xuns of

met hyl ene chl ori de/ met hanol (10010']t2§‘9515) . The fractions containing the

rggudfgﬂqﬁmt@.ggg@tm bpmﬂ?wtadnmﬂwampmﬁﬁuhmmmeghde
ENI :\mgmg‘;;ﬁgm O@Y-'P ale. R e ospanis Ivsrpes B d with irins o i T 45 a
AR S oy R Rirs i My eviiaclgl e Tl dachi b Yol 0, 917145

55 r 23 J;%ﬁ.h.ami egm;laﬁ%h mgdl_'i)@rlbn(:thloﬁd%'énefﬂ][;mﬁi ?ﬁaﬁ[em mmam;umnaémeal(m IR,
I N nme onnar ni ge ni was
ad de&hpcﬁmcuma@maumg Supeche P Wegh Gombipsd qu S"”PM

(25, #nq e iR a2 %@ﬁﬁ#%@y%@%‘fﬂ%ﬁ@ﬁﬁ%ﬁ%ﬁﬁmﬁéwe 2

nitr W%ﬂh&fa@ RY1ees bRy (mt'rgtj r7ae5){ H BIR Sheangn:q@SmMds) 2108287 ((0. 697 g) .

The reacti m xture was then stirred at roomterrgerature f or l1]'gl)hours

Thé REHCEP3fs. A3 E3Iadm, é'ﬂ&-p%ﬁ 4400388 (dd dED 3P A k% e S rid

MQM e 461 ori de' el hanol (100/0 to 90110). The fractions
cont arnin expect ed product. were combj ned and eva orated. The residue
was r- pur| 3-chlogg-2-BnomanilneLSSdpapri e iyiorgl- ':r“ﬁ&'r“é‘ﬁ?:l §'y pol ar

m Xt yres h ( to 9218) The fractions

cont i\yﬁf‘ﬁﬁiﬁé %ﬁtm :Selglt'pr vvere c i ned and evaporated 15 under
vacuum t o (@5).€-tert-butoxycarbony. IE—hydmx yrolidine (3.75g, 20 mmole) was reacted with

443- chl or o- 2f|uoroan|I|no}fr[ S4S) 1- (—-butox arbo%#]agé N-

di merhyitehsrgresyifypy} chisridg usng e samp mebadolagy WO our | ess

gm )“\?hf’—‘gg“'("fﬂ‘g W%%B%@?@&%ﬁ%@ 2"3’35‘?1'%5“ 711) K (glm 11|)OIS @

3 96(1&1%%}1 (33)-3L 74 iropheiny])sulfodfofyipitd)ding 1 Hartoaylatclad)a cryst@ing gde r n,
213), 7.44 (t,

i rzemnald st o i g (e Gy Ao b 0 (=
f4|;?)33<p€5? %?%{( %CS]E ?{223{ ngi%_ﬂﬁé@y @Hgamayl}l mekhyl pyrrol ddi ?-

4-{3-chloro-2-fluoroaniline)-6-hydroxy 7-methoxyquinazoline (prepared as described
20 in the starting materials used in Example 22; 4.0, 2.5 mamol) was mixed with tert-butyl (35)-
3-[(4-nitrophenyDsulfonyloxylpymrolidine-1-carboxylate (4.7g, 12.6 mmol) and cesium
fluofide (5.7¢, 7.5 mmal). Drji N,N-dimiethylfofmamide (60inl) was then added and the
mixture stirred at ambient bampetarum overnight The mixture was diluted with ethyl acetate
and filtered. The Gltrate was washed with water, 50% aqueous brine then brine, dried over
25 NazS0,, filtered and evapcratﬁ;:l. The residue wes purified by colnumn chromatography eluting
with n':-e:thylan-e chioride/methanol (saturated with ammonia) (98/2). The fraclions contaming
the expecled product were combined and evaporated to give 4-(3-chloro-2-fluoroanilino)-6-
[(3R)-1-(tert-butoxycarbonyl)pyrrolidin-3-yloxy]-7-methoxyquinazoline as a dry foam (2.33g,
33%);; 1H NMR Spectrum: (DMSO dg) 1.39 (s, 9H); 2.10-2.30 (m, 2H); 3.35-3.50 (m, 3H)
30 3.64-3.71 (m,1H); 3.92 (5, 3H); 512 (m, iH) T 21 (s, IH); 7.23-727 (m, 1H); 7.44-7.53 (m,
2H); 7.80 (s, 1H); 8.37 (5, 1ED; 9.61 (s, 1H); Mass Spectrum: (M+H)" 489.
4-(3-chloro-2-flucroanilino}-6-[(3R)-1-{tert-butoxycarvonylpyrrolidin-3-yloxy)-7-
methoxyquinazoline (2.3g, 4.7 mmole) was dissolved in acetonitrile (35ml) and hrydrogen

di ssol ved

theﬂ"?tp{}i 1830 AR A AT AT At AT R R Eltkbpge P NS, e

e T
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NC NF 25 -
4-13-chl oro-2-fl uoroam i no) - 6- [ (2S, 4S) - 1- (! Pg- but oxycar bony% )2- §EFI\E\@5

di et hyl cé{‘F%W:)‘pyr m i di n-4-y] oxy] 7-nmethoxygui nazol i ne. PETARRIIMWAHES
described in Exanple 24; 0.18 g). fﬁr&gic acid (031 m) and fornmal dehyde
(0.51 mM) were heated at 85C for 6°HgUrs. The reaction m xture was cool ed
and evehends @oddrin @ d-diaxansir(4TTrel, 18Sintiols} was edderl cTiwamixtae was hoated ubet ween

t hyl hl ori del n- I d sat ted sodi 2 SEPR 2006
031052885 o0 5ys; AFSROLTE 8 Toogh ERSHAPeE L b BHFES) SPBFO BD dr | e
g\rg?(r)rraniﬁ%grﬁgpﬁy e| u%{ﬁ Ig%{hv?aﬁ?dﬁgirdﬁg‘rjggm ngi y%%l a %th %ﬁg&% :‘ - et ﬁyl g#éjml
chl or i fisRypitrelidih-3CAGOAC-trehafidifihazoline hjdrecitlbides avowhiag silidy119%e05®83i r ed
produci were conbined and evaporated under vacuumito vield a white
cryst Mﬁmmfﬂmwé 428 (ma dHEE- -2 A4 (B 4HD; 3-Seblm il 372

{hvl h ; ; _ . X
removenthier Bht i Pha SR R0, IR IS 13t THIP SR R N,
5 ont rp5017.65 &rMID; 8)574s, AF) 8.50 L5143 (s ) ; 0.62(%ks 21188 10.25 (B4H, 118; 83
(s. 31%3%4 m 1H), 3.10 (s, 3H), 3.22-331 (in, 213), 3.92 (a,

31:1), S M-3R (s, 1H), 7.29 (1,111), 7.45- 7.56 (m 2H), 7.64
(22 Ilﬁ;m %IES%(S, 111), 956 (s, 1H); Mass Spectrum (MtH)} 474. 10 Exarrpl_e

4- ( 30 CRI(RICHIBrd- P TRpR Akl ih 6105 [B8)-i= (el hyhIdinyi piyRpdIIh GofloxyltH| ) pi per i di n- 33
-ytoxy]-7- nsethoxyquinazoline IX ¢cDJ - o~ 0 i 6-[1-(chi
or uac empthoxvgpinaze 3-yloxy]-1-(3-chloro-2-fluoroanilino)-7 15

net hoxyqui nagzol i ne. (4 | % sol uti on of
di et hzlqam' ﬁ)émg ‘%’élﬁgaﬁgwngﬁﬁ%#bgﬁFé%‘ggiee‘&ogﬂr#tggﬁn'ﬁ%?ai ure for 3
hour s. flidy@aslnyRed]) fIaflegy]- T-aaeiox yiHaublin fydddehloasd (e weyr i fi ed by

M—Pm@ﬂﬁﬂ ; ;
col um chm‘ra;graphy eluti n% wi th methyl ene chloridel nethanol (911). The

fracti®as v s i tg ey theBtle PESHEh (180 men 43 % d
UNdgE XRGHAM. DS ) 2118243 nd, 31522 SIS IHR' 344852 W, BERE 8 (R Prmy; 3.92
(5, 3H); 5.17 {m, 1H}; 7.15-7.35 (m, 2H); 7.40-7.60 (m, 2H); 7.8C (3, LH); 8.38 (s, 1H); '

0.538(s, IH); Mass Spectrim: (M+H)" 467. ]

The 4-(3-chloro-2-floorcanilino)-6-[(35)}-pymolidin-3-yloxy]-7-methoxyquinazoline
hydrochloride starting material was prepared using a similar process to that described for the

20 preparation of the starting malerials in Example 29 as described below:
{R)-1-tent-buroxycarbonyl-3-hydroxypymrolidine {3.75g, 20 mmole) was converted to
tert-butyl (3R)-3-[(4-nitrophenyl)sulfonyloxylpyrrolidine-1-carboxylate (221g, 59%); 'H .
NMR. Spectum: (DMSO dg) 1.44 (s, 9H); 2.05-2,25 (m, ZH); 3.37-3.59 (m, 4H); 5.20 (s,1H);
8,11 (d, 2H); 8.41 (d, 2E).

25 4-(3-chloro-2-flroroaniline)-6-hydroxy-7-methoxyquinazoline was reacied with tert-
butyl (3R)-3-[(4-nitrophenyl)sulfonyloxylpyreolidine-1-carboxylate 1o give 4-(3-chloro-2-
fluoroaniline}-6-[(35)-I-(tert-butoxycarbonyl)pyrolidin-3-yloxy]-7-methoxyguinazoline as a
dry foam( 2.9g, 95%); "H NMR Spectrum: (DMSO dg) 1.40 (s, 9K); 2.07-2.29 (m, 2H); 3.32-
3.50 (o, SH); 3.64-3.70 (dd, 1H); 3.92 (s, 3H); 5.08-5.18 (n, 1H}); 7.21 (5, 1H); 7.23-7.30 (m,

30 1H); 7.43-7.55 (m, 2H); 7.79 (s, 1H); 8.36 (s,1H); 9.6 (s, 1H); Mass Spectrum: (M+H)* 489,

4-(3-chloro-2-fluproaniline)-6-[(35)- 1-(tert-butoxycarbonyhpymrolidin-3-yloxy]-7-
methoxyquinazoline was reacted with hydrogen chloride (4.0M in 1,4-dioxane) to give 4-(3-
chlor&Z—ﬂunruaniﬁnn)—ﬁ-[{BS)-pyrmliﬂm-E -yloxy]-7-methoxyquinazoline hydrochlorjde
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20 chl ori det net hanol (saturated with amonia) (9218) _The fractions

containing the expected product were conbi ned and evapor at s%,gzlmﬁ-the
title pé,gsi $a26485 Ng, 39%; tH NMR Spectrum (DI\/BOdog
1. 40- 1. ﬁn $1.75-1.95 (m 2H): 2.00-2.30 (m 711); PHIS 211);

3.40-3.62(m 2H) ; 362375(m 1 ); 3.88 (rid, 113); 3.95 (a, 313);
4. 45- 4. 65 M 7.15-7.30 73074&@&;&ID 75077§m113);

7 88(1(%45, _EM(&EB)BL MS@‘M %E-Eﬁﬂl)(ﬂh 2 (m, d 486. The
rreth %E‘Hﬁﬁgg nﬁéémgﬁ%% %a%"l répar e%%@?ﬁ?fT%ﬂ’}'Wm%a%F@?d% VO

0310 154803 HB-7.54 3664k, 8.80 (s, 1H); 942 ; 9.01
2-fl glgﬁng#‘??no) 7- lrlrl‘g%ﬁoxy (g-e[&l dﬂlﬂl’.]( gﬂ?l oxy){;wﬂr?azol |(irjlse ]_E{A}fso I\/gﬂ:iS 1.07

nnnlZHIﬂﬂéﬂdﬁhdlﬁshhﬁgﬁﬂﬂﬁnun #A.e 22 under preparation of starting
na gglali¥ a!chlo_roacetyl chloride (126ng, 1.12 nmol) and .

yl ethyl arnine (519 ng, .4.02 nihol) in nmethylene chloride (15

HS CHldrot B Huk odnPRio L Rk SR Ay U (25) - Rellyiadfonflisyrokdinmnt  was

evaporated under vacuum and the residue purified by colum chromat ography
el ut Fimglhaicy Jqminaaelinene chl ori del met hanal” (saturated wi th amoni a) (9218)
sol vent. Renoval of the solvent under vacuum gave
6-[ 1- (chl oroacetyl ) pi p di n- 3-yl oxy] - 4- (3-chl or o- 2-

f 1 uomanili no) - 7- mel jexygH ﬁanollne as a yellow gum (470 ng). This materi al
was uséd W|thout a y flurther purification); Mass Spedrnm (MH—l)} 479. 10

Examl R to
4(3%:% e-2-f lino)-6-[(3R)-1- (NN- di met hyl am noacetyl )
pi perfdin-3-% nelhoxygnlnazollne and -

4-(3-Chl or o-2-fl uoroanl I no) 6-[(3S)-1- (N, N-di met hyl am noacetyl ) pi i per| di n-
3-yl oxy] k"g&\'/o gl:-sr:ﬁ 15?&@@ Sk Ls0bt ai ned in

Exanpl e 2%' 'ng‘éﬂﬂg S resoquveé I'n iﬂ} ang};%—gﬂs eﬁguﬁrl oners by chiral .
RRb Critgdondlihd)e7-iretH mm:mm:ﬂmu ~yirpkthery Muickobi: hydr2ddeddsi{Boal-pak AS
VCSP No_ASOOSC-- JA001 Fluent 1 o-Hexan&ELOH 60120 . Oven Tengerat,ﬁre Abi ent
Fl owrgd s mested wilth methane sulfonyl l'.'-]]lDIIdﬂ lo give the title product (200 mg,

NMR Specivum: (DMSO dg) 1.88-2.17 (m, 4H); 2.93 (g, 3H); 3.38 (m, 2H); 3.93 (5, 3H);
4.02 (m, THY; 4.15 (m, 2ED); 7.2 (s, 1H): 7.20-7.30 (. 1H); 7.42-7.53 (m, 2ED; 7.81 (s, 1H);
837 (s.1H) : 9.62 (s, IH); Mass Spectrum: (M+H)" 431.

15 The 4-(3-chloro-2-fucrcanilino) 7-methoxy-6-{ [(25)-pyrrolidin-2-
yljmethoxy }quinazoline hydrochloride slarting material was prepared as described below:

4-Chloro-6-hydroxy-7-methoxyquinazoline {prepared as deseribed in (he preparation
of slarting materials for Example 16; 2.75g, 13 mmol) was mixed wilh triphenylphosphine - -
(5.13g, 19.6 mmole) and {25)-1-{tert-butoxycarbonyt)-2-(hydroxymethyDpyrrolidine (3.94g,
20 19.6 mmole). Methylene chloride (85ml) was added and the mixture cooled under nitrogen in
an ice/water bath. Di-tert-bubyl azedicarboxylate (4.31g, 19.6 mmole) was dissolved in
methylene chloride (35ml) and added dropwise such Lhat the internal temperature remained
less than 10°C. Once the addition was complete the cooling bath was removed and Lhe .
reaction mixtore stirred for 3 hours. The solvent was removed under vacuiun and the residue
25 purified by column chromarography eluting with methylene chloride/ethyl acelate(satrated
with ammonia)(70/30) to give 4-ciloro-7-methoxy-6-{[(25)-1-let-bntoxycarbonylpyrrolidin-
2 yl]methoxylquinazoline as a gum (6.15g); Mass Spectrum : (M-+H)* 394, '
To a solution of Mﬂmp—?-memuxy-ﬁ-[ [(25)-1-fext-butoxycarbenylpyrolidin-2-
yl]methoxy }quinazeline in acetonitrile (120ml}, 3-chloro-2-Auoroaniline (1.4ml, 12.7 mmole)
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Mavel ength 254nm - - Sanpl e Concentration 10rrg/ mL in ExOOpf/ Acetonitrile -
80120 Run,, %'ﬁrgﬁ‘é}lom ns 4~ 2 2 SEP 2006 WD 0310 8 2 831 PCT :gm Fi rst
el ated enantt (103nmg); Mass Spectrum (MH) - 488. Se

enanti omer (97ngy); Mass Spector: (I\/Hr - 488. Exanpl e 27

6-[ 7- (Acet *xyaeet yl ) pi peri di n- 3-yl ox—¥%]~-4-(3chl oro-2-fluoroani lino)-7- 5
rrehoxpn;hhﬁhegﬂn ahborlele'(4.0M w1 461101311;&) E\arde 5z inpnole)f were added, This mixtire was

i ﬁidﬁ é’d“wrrp & @%32'5.5:130 RO PP e ”&M’a‘?ﬁﬁm&ﬁf@% in

met hy ?o]l\ﬁ@%dﬁ:? aﬂ*&ﬁd\&%ﬂlp ?Réé'@@ ne (L 21
g, 9 3 and stirred at Foomtenperature tor 30 m nuCes he

oty ‘*”“g*?"i%“"i“ﬁ?’é“““”"“"“é‘ﬁm ﬁ*“‘””'““‘*“““"“%‘é‘%“’zﬁﬁ”m"ﬁ;“ﬂit ur e al | owed
?Segf’ﬁﬁr;«?mémwmﬂw sl o, Futin TR DR et (M) a0 h

ol ut 1 G Eh 100 G O o R d%?ﬁ)bﬁﬁ%%mﬁﬁ?“ﬁ 08/ 2)

sol ve38 (HEI) {246 (WD) TR4LGH55) i 1HD; 7. Bg-mmtm; &EE@JQH)}/\E-EE(&qmi ned and
evapor at ed under vacuumto give the title -product (1.0 g, 979%; "H NMR

Spect Pdhbs. BEDSHOd (s 1@@2@@@.@@3@@ MLEH~ 4033 (m 213), 2.03

(s, 3%1).: -2.10(m LH): 3.40-3.60(m 311): 3.78-3.86(m ]1T); 3.97(s.
311) ; O(m 111); 4.75 (d, 21-1); 7-20-7-28(m 21H); 7.38-7.44(m
11 %, 47(3433nﬁﬂ-(axtlm:ih-i:ﬂJ)'hnoﬂ?ﬁﬂéﬁoxﬁ-ﬁlmzm-ﬂ-ﬁ(eﬂlﬂﬂlﬂunjﬁﬁ&rﬂﬂﬁn@) 20 Mass
Spect nm 5 503, 25 f:. -~ SEP 2x06 W O 031082631

PCTI ine [ anwl e 28- -

AT

TPo AP
| _
Using a similar process 10 that described in Example 29, 4-(3-chloro-2-fluoroanilino)-
7-methoxy-6-[(ZR)}-pymrolidin-2-ylmethoxy]qumazoline hydrochloride (300 mg) was reacted

15 with methane sulfonyl chloride to give the ttle product {250 mg,76%); "H NMR Spectnum;
;:])MSO dg) 1.88-2.12 (m, 4H); 2.99 (5, 3H); 3.30-3.34 (m, 2H); 3.94 (s, 3H); 4.02 (m, 1H);
4.15 (m, 2H); 7.15-7.30 (m, 2H); 7.40-7.55 (m, 2H); 7.81 (s, 1H); 8.36 (s, 1H); 9.62 (s, 1H);
Mass Spectrum-: (M+H}" 481.

" The 4-(3_chloro-2-fluoroaniline)-7-methoxy-6-[(2R)-pyrrolidin-2-

20 ylmethoxy]quinazoline hydrochloride starting material was prepared using an analogous
process to that described for the preparation of the starting material used in Example 31:
4-Chloro-7-methoxy-6-hydroxyquinazoline (2.78g) was reacted with (2R)-1-(lext-
buioxycarbonyl)-2-(hydroxymethyl)pymolidine (3.98g) to give 4;chlu:n-'?-mﬂ1]tux)=6-[[(21{}~
1-(lext- butox ycarbonyl)pyrrolidin-2-ylimsthoxy Jquinazoline (5.0g,100%); 'H NMR

25 Spectrurn: (DMSO ds) 1.37 (5, 9H); L.66-1.88 (m, 2H); 1.90-2.07 (m, 2H); 3.15-3.24 Gm,1H);
3.41-3.49 (m,ni)-, 4,00 (s, 3HD; 4.10-4.25 (m, 3H); 7.4 (d, ZH); 8.85 (s, 1H); Mass Spectrum
: (VHED) 394,

4-chloro-7-methoxy-6-{ [(2R)-1-(tert-butox ycarbonyl)pyrrolidin-2-
yllmethoxy} quinuzuﬁne was reacted with 3-chlom-2-fluoroaniline to give 4-(3-chloro-2-
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4-(3-Chlora-2-11uoroanilino)-6[1- (I|ydroxyaceLyI)p|per|d|n 3-yloxy] 7- L

not hoayqui nazolinea Fa~~n gl - ~J OH5 7 7 SEP. 2006

G[I-(aqgg yI)plperldln 3-yl nxy] (3-chloro-2-fluomanWo

: nethoxygogﬁﬁggﬁﬂne (930 ngy, 1.85 mmol)(prepared as descrﬂTEQ&$QWQEw§nple 27)
and - potassium carbonate (365 ng, 79 mol ) in nmethanol (50 m) was
stirred at room- tenperature for "3*Hdur. The. sol vent was evapor at ed under

vatcEtﬁilmmanEﬁuF}a’f-mmillmﬁ-m mwm?mmwlmgmmmmw%mmﬁ _?_g Wwith
nme chlori del ne Wi ) e

rr acubERE EOEIR Seestiin oBsed Ba Bl Bt iﬁaéé‘%i‘iﬁ‘i s 208 o
evapﬁﬁizeﬁ-ﬁmﬂ; Cﬁ’?ﬂ‘zﬁﬁf amf?!)@-d 10 () 485984 959, 57fc.ﬂ, zglggﬁsmadrl ed to

give the tifl (57 67N 'S ectru D d6 at 100
C) 1. %&; THEO 4, nms)? 491? 89 (it Hﬁ) (?rﬁwmilmlﬂm zws(m) |3131){s, TIB23B56 (m

et (bq_un,ﬁgﬁ%dllw 33 OP)rﬂB ié)@-‘lﬁﬂh%ﬁ? %31)21%) 554'7?264'( m (1r1ns);

7 88 8. 38( s, 9.25 (bs, 11);Mass Spectrum: (MH)+ 461.
Exni - - - -4(3 Ch|0r02
fl uomammm}mmmﬁyvmmwmwhpm{aﬂmy7 7-
nmet >boxy ui uazal ] ne O-t 20 4-(3-chlozo-2-fluoroaniUno)-Cr[(3R)-pyiroRdin 3
yl oz hm liggvol i ne hydrochl oride (0.21 g, 0.49 nmmle ) was
di ssol ved inam xture of dichl oronethane (4m ), pyridine (ImM) and
di i sopropy] et hyJam ne (0. 17rrfL) under a nitrogen atnosphere.
Met hangqsul fonyl cJdoride (@.Q6nl, 0.07 thaw]) was added to the stirred
sol utDL.Aﬁ;“After stining 212 SEP 2006 WO *31082831 PCTI G1303/ 01306 2 hours
at nom terrperature the re lon mixture was partitioned between ethyl
odi um bi carbonate. The organic | ayer was

acet at saturated ) r
washed br i,ne @ anhydmms sodium sul fate, filtered and
evaporated e’ tdife Wms purified by colum )

10

Using a similsr proceduce to Lhal descabed in Example 29, 4-(3-chloro-2-
fluoroanilino)-7-methoxy-6-(pyirolidin-3-ylmethoxy)quinazoline hydrochlornide (300 mg) was
reacted with methane sulfonyl chloride to give the tifle product (200 mg, 67%); "H NMR
Spectrum: (DMSO dg+ CD3COO0D) 1.75-1.89 {m, TH); 2.08-2.18 (m, 1H); 2.77-2.86 (m,

15 1H); 291 (5, 3H); 3.12-3.1B {(m, 1H); 3.25-2.43 (m, 2H); 3.47-3.52 {m, LH); 3.94- (s, 3H);
4.06-4.09 (m. 3 7. 15-7 30 {1, 2H}); 7.43-7.53 {m, ZH) 7. 31(3, IH) 8.38 (s, ]H) Mass
Spectrum: (M+EH)* 481, -
The 4-(3-chloro-2-fluorcanilino}-7-methoxy-6-{pyrrolidin-3-ylmethoxylquinazoline
hydvochlonide starting material was prepared using an analogous process to that described for
20 the preparation of the staring materials in Example 31 as follows:
4-Chloyo-7-methoxy-6-hydroxyquinazoline (2.5g) was reacted with 1-(tert-
butoxycarbonyl)-3-(hydroxymethyDpyrrolidine (3.58g) lo give 4-chloro-7-methoxy-6-({1--
(tert-butoxycarbonylpyrrolidin-3-yI[methoxy) quinazoline {5.36g, 100%); 'HNMR _
Spectrum: (DMSO dg ) 1.39 (s, 9H); 1.45-1.79 (m, 2H); 1.57-2.08 (n, 1H); 2.65-2,74 {m, 1H);
25 2.91-3.17 (m, 2H); 3.40-3.52 (m, [H); 4.0L (s, 3H); 4.154.22 (m, 2H); 7.42 (s, 1H); 745 (s,
1H); 8.86 (5, 1H); Mass Spectrum : (M) 394,

e
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-chromat ography eluting with nmethyl ene chloridehnet hanol (sat uzgﬁ ecjir_@wgﬁda
anmoni a). (\ﬁglé% The fractions containing the expected prod

conbi ned an ated under vacuum and the residual gumR(EEGBIVaKat ed
with diethylether, filtered and drledﬂﬁder vacuumto give the title
product as a V\/mte solid (0.17 749 NMR Spoctr um (DVSO d6)
2.18-237 (r rA-chipsy7-meloeyea s -bumsc%bwlmwgﬁgyﬂ-mmcwym@)%mm

’( dd, 11 5@2} 92#‘1’#31%9?(@%“%—3%3} gh’ 7 15- 4_é5l_é_£lm f%mq@n%gGO (m

SpeC”LtH&ﬂl %ﬁﬁl in-388rhelhdx hﬁfaﬂoﬁmh chlunda {5,455210&%) = NMR

f | uomanai no)’S- R -p rnoI I di n- oxy] -7- rret hoxyqui uazal i dé& - -

hydr oc [8pectum: EIME0! ds 1rfﬂtb-|3ﬁzﬂn= s @R 224, A HB1-BM: (m, 1H): 2.97-3.07

G oh S e SRR M SRR 0 o B RGBT h g Rl R

descri LY nqs, Dty -
3-[(4- %lg-tﬁr gp%eﬁ%mﬁyl gxyl]%)?gg%%ﬁltﬁ ca?ggxq;/'lsgge I'n 'ng%] 1eH}2§'to

. give tdnt1HySA2 (68 2H317.04 (s, THniess\8 pestshrh o (MY y &pk.nv] i di ne- | - Cabaxyl at e
as a crﬁstal : [ qe pal e- brown solid (5.0g, 67%;'13 NVMR S term (CDCl1l3) 1.44

(s, 91 2 (m 211); 3.37- 3.59 (m 4H); 5.16-5.23 (in,Ill); 6.12

S (d, 21 &h%t?r 6 - - E nazZo

4- ( 3-chl oro- -PI uoroanlh%ll nng) rlgﬁy- y;rrgtr dé‘)%)?qﬁ ]z% me’fy“gpar]e as

described 2a in the sta g rraterlals used in Exarrple 22; 4.0g, 12.5

mol ) was mi xed with tetyl (39) -

3_[ (4_ni t npheuyl ) sul f griy @yrniidine-|-carboxylate (4.79. 12.6 mmol) and
de (5.78

15£ nlrrel) “]pry N$-dini et hyIf0| mani de (60ml) was

filtgfed and vaporat ed- The residue was purlfled by col umm chronmat ography
eluting wt t hyl ene chl gri t.hanol (saturated with amonja) (9812).
The fractio %&H %H ﬁ@"gﬁﬁ@ g‘[ Yinsl & -melhgr yRanazalne ey apor at ed
to gi V%}éﬂ%ﬁ hﬁggq .
[(3R) -1 toxygﬁ%%nyﬂpyrrold’é n- lied’n xyqu?re Zo ?nn% as a dry

f oam ( Arffing mesgls) wapilizssived a:nﬁun(nﬂ\ﬁﬁ g ﬂmBﬂ:r(mlchjth:)(B‘?% VEG-iR A M

%?Ziui’anﬁmfwﬁé%%é i w10 BA46 s o et SO deBa7 (s,
111 ;ge&ugg@ M hel
4- (éichl aro-2-fluoro mhno)-gﬁ[(SR) 1h%tert igtltoxyrar %ErlllyefLE' yrr%l%utln 3-vyl _

oxyj 7 saetrited ygubuelieHINE. (The2gzanic Eyemwisapparaieddwsshel waith brincadiedoverr i | e
(35m) I?azgﬂr}.yﬁ'l tg;le Hndz ev%pgrEat%d_ZO[%% mvgdgcs‘éf;sn;&nﬂa QF%%&“%E SOGatng-ml ?r-&luling
-with methylene chlofide/methano] (satwrated with ammonia) (04/6).. The factions mnﬁa:irﬁng.-
the expected product were combined, evaporated and the residue triturated with
20 isohexanefdicthylether, filtered and dried imdex vacoum to give the title prodizet as a white
solid (0.13g; 59%); "H NMR Spectrum: (DMSO dg) 1.70-1.9 (m, 1H); 2.27 (s, 3H); 2.30-2.50
{m, 2H}; 255-2775 (m, 2H); 2.?1-3.00 {m, 1H}; 3.91 (5, 3H); 4.90-5.10 (m,1H); 7.18 (s, 1H);
7.20~7.35 (m, 1H); 7.40-7.58 (m, 2H); 7.64 (s, 1H); 8.35 (s, LH); 9.57 (s, 1H); Miass.
 Spectru: (M-H) 401
25

i
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chloride (4.OMin 1,4-dioxane) (4.7ml, 18.8 mmle) was added. 2 PheEP 0" ©
was heated to reflux for one hour. After cooling to roomtenperature, the
sol i d wagofdslghpd. washed with - acetonitrile and diethy] et her and dr| ed
> under vacuumto give 4-(3-chloro-2-fluaroaWino)-6- [(3R)'1WF ?ﬂ’

y] oxy] - 7- mel hoxyqui nazol i ne hydroch i de as a white solid (1.9q, 95% 5

H NVR S m (DVSO d6) 2.172.29 (um S 2.34-2.44 (m 11): 3.1-32 (m 311);
37212-m2L_é§1'a 113.]; 4.00 (s, 31-1);.5.44 (m 114); 7.31-7.38 (m 1W 7. 45

(51, A ati oS P St Ao -tk (7.,

(MH) 397. Exanple 30

4- (3-Chl oru-2-1 uoreardi |
- met hoxyqui nazol i ne 3
29. 4-(3_ chloro-2- N

fluoro I e (35)- pysr oI i di n-3-yl oxy] - 7- met hoxyqui nazol i ne
hydroc@ de j) ~Nwas reacted with methane su]fonyl chloride to give
the tit prod

211)-¢2.93 (&

J. 43'9%; RNWR 15 Spectrum (DMSO d4) 2.18-237 (m
N7 3§8-3-52 (m 3H);-3.69 (dd,11); 3.92 = (s, 311-1);

5.17 (rn 113]) 7.15-7.35 (m 213); 7.40-7.60 (m 211); 7.80 (s, 113); 838

(a, 111); : - 9.58(s, 111); Mass Spectntm (MH i)+ 467. The

4- (3-chl orm{wﬂammﬂmmmo}ﬂﬁmaﬂmmﬂwﬂbunﬁpytoﬁdﬂ-a-yluxyw-

7- met hoxyqui nazol i ne ;/drochl oride starti n% material was prepared using a

sim |Ia¢th*amm§§'§nlerw ©:%e) wasdissabudl ip Sprmig acidipmbyasd Spamaldshyde (Y Wy ar t i ng

??tZ)er -ter f“’Bﬁﬁgxyc2?1%%}1?Aﬁh-ﬂg»’-%ﬁﬁ{él:oxypyrrowﬂdsu f?%ﬂnfgl lLr%“:lm‘ml e) was

conv eviyeshatzd untenaelnuh whd azeotroped with toluene. The residue was partitioned between

(3R)- - (4 mtrgphenéd)a%g!%{tgw‘éé& rerzcgi_lé%rdu]? afﬁff%asr%%ﬁll atagyegl 59%;J

hI oro 2 t‘ihéoroanl I |Sn% ﬁ%?%agﬁoxyi n%‘tﬁh'g%yq%dﬁtg%ﬁgu wa% react ed-with
t erd fhhnngtbcrt(aﬁl@)alaﬂﬂgmmmmsmgw Pl thioonyreoufpthylend cloride/imedanbbxyl at e t o

3: \(;)e( ?augrr?ﬁ%{]wg} méghr anla%” O%‘P& (SS)I-( -butoxyrgrbo yl) ynqu(ji n- 3
(dd. 1@&@,@@@%&;&@@@@%%( f'%%ﬁ*“ﬁaﬂ%%@%*gé (m 30"

i 1); vacuin T bive (i tilRElfhduc? a9 where s4lq ((B173g; 33B);; MBSS Spectrum ( M+W 489.
4- ( 3- rg-2-fluor LLI po) = 6-[ -1-( t-
% oy S ez RO T A0 TN 25 AR RS TR wi th
hyfyy aof\k Y, 2 40.5db of (£li3@r5a4163 st $ 20-7.35
chl oro- 2( 1"'udr oani | i n@ﬂ%{}[% S)( p;!/;pr o?j gll(l’?- -yl axy]( 55 1H?'h':r-oxyg'l’]all r%nzol
hydr AéBl DAPeRSS (in, 2H), 7.65 (s, 1H), 8.35 (s, 1D, 9.55 (s, 1H); Mass Spectrum: (M-+H)" 403,

The 4-(3-chloro-2-fluoroaniline)-6-[ (38)-1-teri-buloxycarbonylpyrrolidin-3-yloxyl-7-

methoxyquinazoline slarting malerial was prepared as follows:
A solution of 4-niobezenesulfonyl chloride (4.44 g) io methylene chloride (50 mi}
20 was added to a stirred solution of teri-butyl 3-(R}-hydroxypyrrolidine-1-carboxylate (3.75g)

and pyridine (2.5 ml) in methyilene chloride (30 ml) at 10°C and the mixiare allowed to warm

-&((38)-1. (el hyl snl fouyi ) pyrrolidin-3-yloxy]-7
sci:m | ar procedure to that described in Exanple

to ambient lempemture with stiming.  The reaction mixiure was poured inte saturated sodium
bicarbonate solution. The organic layer was separated, washed wilh brire snd dried over
sodiom sulfate. The eolution was evaporaled under vacum [o give Lert-butyl3-(R)-{(4-

25 pitrophenyl)sulfonyloxyjpyrrolidisie-1-carboxylale as a yellow crystalline solid, (4.37g, 59%);
'H NMR Specirum; (CDCL) 1.43 (5, 9H), 1.80-2.40 (m, 2H), 3.30-3.65 (m, 4H), 5.20 (bs,
117), 8.10 (d, 2H), 8.42 (d, ZH).
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2:2 SEP 2006 WD ONO82931 1' CTI G8U31013i16 -127- - (1.94g, 93%;'R S trum

" (DVBO d6) - %szzs(m 1H); 2.35-2.45°(m 111); 327- 346 (h EEIPEIIBE
3.73-3. 82 (RO 99 (s, 371): 5.41-5.47 (m 111); 731- 7. WA/GBGMab 7. 44
(s, - 111); -7.47-7.54 (m 1li); 7.58:7 54 (m Ili); 8.66 (s, 1H; 8.80 (s,
113); 9.42 (bs, L13):9.61 (bs. 1H" 13 24 (bs, 111): Mass Spectrum
(MrH) ° " 389A nﬁxtﬁtmﬁdl—@#hlﬂm-}ﬂuomamhnn}—&hydmxy-? -methioxyquinazoline (2.0 g;

4- (3-Chl 2- 1] tbh (2S) - 1- met hyl sul f l'id

2. 1] RERRGLFP etoRpe R usngle 22 FERpar o o it mgkeBeleh e bhL e Ibscr | bed
Ex

I7nmet ﬁoxy G%Fm%%gifﬁt oxy q[?)rizanggﬁ nlg %%FS&%?@? Fhe (300 -

ng) washmethyliehmainite (BOnhvasstirto aydoontloipkelre GordisRuid) The idabBo@r oduct

200 61% ecmun: DI\/SO de) 1.88-217 (m 411 29S 31
g 38 5?@ ARIXL W@E@@ﬂ(ﬂw '!H?#% ( ) toprd batysen mcﬂéie_a:)ﬁ chvc?rm a@dw(aiers )

)
7, 29180 bt e fcdrgs fg@p%@m@gﬂe Sl i el ohdl s ishin (S
4- ( 3- clvithonstes? séshtimstrtitinie md adJorbed Gifts witiea T pradbaktsids Bbd pidiifed by

yl j met hoxy) qui nazol i ne hydrochl oride starti nggibmat erial was prepared as

descr i selymEghspmatograply e Fibics Slofpg withymaepsmaly polgnmixtoies of methyer ed - as

R T R R
(29) 101 réquired prikipxywérecbRdifled-add ERMHTAXY TRl Whortth (sl élii8-chRe®49. 20 19.6
nmol e) . th | ene chloride (85m ) was added and the m xture cool ed under

ni t lrg? D‘iqil“ﬁlﬁ mﬁmﬂﬂmﬂ@w}ﬂﬂbﬂr%mﬂﬁmyﬂwm¢ Eﬂge :ngcﬁ
tmr*]rgt t ﬁ%@ﬁg‘ygéﬁ% TMM ess'c%ﬁisﬁﬁk%%?ﬂ(%@@atd%d(%%‘t i on was

conpl eammssaﬁpiﬂmmﬂ. ViE 3192179\ H), 5100-520(m, HH)| .20 1(E, QM. 20132 &, i 11 ed

for 3 bourn. The solvent was renoved under vacuum and the residue 2

purifi é@%@sﬁ'ﬁﬁl R ohdd &gﬂﬁbf%a?eﬂsum& G & Mg&'é.ﬁﬁﬁ!nﬂld”ﬁ@féﬁﬁyl

acetat %’!ﬁ@@gmd wi th ammoni a) (70130) to give 4-c lord-7 nethoxy-6-{ ((22
1-1)7°- onyl pyrrolidin- 2-yl]nmethoxy] qui naxoline as a gum (6.159);

Mass Sﬁqetmmz(ﬂdﬂwbﬁ)muj%%eﬁexﬁﬁqul yrrolidin-2-
4-chl or g- 7- met hox% -(((28)-i - eg-butoxycar honyl pyrmidin-2-
yl ] et AHmeheEy, g n acetonltrl l e (120nl), 3-chloro-2-fluoroaniline

(I.4m, 12.7 mol e) 22
Using a similar procedure to that described in Example 34, 4-(3-chloro-2-
20 fluorcaniling)-7-methoxy-6-{ [(25)-1-pyrrolidin-2-yilmethoxylquinazoline hydrochloride (300
-mg; prepared as described in Example 31-preparation of starting materials) was reacted with
formaldehyde (2.5ml) to give the title product (220 mg, 77%); 'H NMR_Spectmm: (DMSO
dg) 1.57-1.76 (m, ZH); 1.96-2.08 (m, 1H); 224 (g, 1H); 242 (s, 3I1); 2.71 (m, 1H); 2.97 (m,

1H); 3.92 (s, 3H); 3.95-4.0%9 {m, 2H); 7.19 (s, 1H); 7.20-7.30 (m, 1H); 742-7.54 (m, 2H):
25 7.81(s, 1H); B.36 (s, 1H): 9.56(s, 1H); Mass Specuum: (M-+H)' 417.
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. WO 1131982831 PL1GEti 3y01306 ~ -128 and hydrogen chloride {(4.OMin
1, 4-di oxane) (13m .52 mmole) were added. This mixture was théaBER 286 r ef | ux
for one kg her cooling to ambient tenperature the preci pitate was
"filtered off, washed with acetanitrile followed by diet RFE&REIANd dri ed
under vacuumto give 4--[3- chloro- .
f I uor oani I | no) - 7- met hoxy- 6- {1(.2S) fblé?Fol I di n-2-yl ] met hoxy) qui nazol i ne 5
hydr ] as a yellow solid (5.73g, 100%;'H NM Speahvm (DVSO d6)

1. 70, ) 2.1022,30.(m 1H - 3.00-.3. 80.(nZ, ; 397- 4.10 (in,
411) ﬁi‘@%”‘ﬁ"%?ﬂ“ﬁ%ﬁ’%?{“%@@n%ﬁ% IPF‘?'."!!g'r’]‘é'éZDM . 7.49:7. %5 I( m
|| 3) yhe@dnf)diinddotine 1 11) ; 8.65 (s, 1H); 851 (s. I[11); 931 (bs. 111);
9. 67y1?bs illtﬁ;é 12.09 ft IM Mass Spect nmm: (M W403. Exanple 32 io

4- (3-Chl or o- 2-

Juoroiniiino)-?- = ¥-6-[[(2R)-I-snethylsulfonylpyrrolidin-2- ‘ .
yl] xy)gai nayolioe"Np 1 .JI o~L~ _ I N Using a simlar process to
t hat T Ret~eExanpl e 29. 4- (3-chl oro-2-f ucroani 1i no) -

7- met hoxy- 6 @1' =pynrolidin 2-yl methoxy] qui nazol i ne hydrochl oride (300 ny)
was reactefd 1s Wth nethane sulfonyl chloride to give the title product
(250 ng, 76%; rH NMR [nun: (DVSO d6) 1.88-212 (ra, 4H); 2.99 (s, 311);

3. 80- 3- 34Uy adidoedor@.i@ehtiCsl to 3al Hescfibed fdmhe syhihesis of ExanplaB4, 24(3) ;

7.15-7. in. 213): 7.4.0-7 2H): 7. 81 1H) : . 1IH: 9.62
T e b

yl geﬁ%%%a@%@ﬁéglhﬁ%}% %&%@é%ﬁ%ﬁn%% g}llﬁm%gg%ﬁeehgg? ed using
an  afzet k) e give picCitsgrodioct (125tmgles2os); D NNBISHicbearnt (IACR) 1.60-1072 (e starting
T el P DA ey 220 T DRSS 5L R, TP e

byj b | | i gld . "

RIS LY 1 v G 1 o 1

- but BAY-Sa¥TiEnWE)pY.68 ¢, 1ED; Mag Sriekwerhh Qa4 ksazol i ne (5 -0g, 100%; 'H NMR
75 eghum  (DVSO d6) 1.37 (s, 9H); 1.66-1.88 (in, 2B% 1.90-2.07 (m 211);
. 3.A1-3.49 {m1i3); 4.00 (s, 311); 4.10-4.25 (m 31D, 7.44

3.1 lec3 1)
b Ot tudrachd ?z%??‘iﬁ?%???ﬁaﬁﬁs%%‘%%%ﬁ-ﬁ%%ﬂ%%@!he

15 4-(3-chloro-2-Auoroaniline)-6-{(3X})-pyrrolidin-3-yloxy]-7-methoxyquinazoline
(0.22g, 0.51 mmole)(prepared as described in Example 29-preparation of starting materials)
was dissolved in 2 mixture of methylene chloride (dml), pyridine (1ml) and
diisopropylethylamine (0.17m]) under a itrogen atmosphere. Acefic anhydride (0.kmi, 1.0
mmole) was added end the mixbire stirred at ambient temperature for 3 hous, The mixture

20 was then partitioned between saturated aqueous NaHCO; and ethyl acetate. The organic layer
was separaled, washed with brine, dned over Na;S0,, filtered and evaporaled. The residue
was purfied by column chromatography eluting wilh methylene chlonde/methano] (saturated
with ammonia}(96/4). The fractions containing the expected product were evaporated and
trilarated wilh diethylether. The solid was filizred and died under vacuum to give the title

25 product as a while solid (0:12g : 55%); '"H NMR Spectrum: (DMSO dg) 1.95-1.98 (m, 3H);
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| ] mer hoxy) qui nazol i ne was reacted with 37ci | ose- 2, fl uorogn I IEF‘ Z[I]ﬁﬁ give 4

(3-chl orovg%%{%?@gP 2006 WO 03! 082831 PCl YCS03101306 - 12
fluomanilin t hoxy-6- ([ (2R) - pyuol i di n-2 PCY/GBIIN01306

yl ] met hoxy} qui naxol i nehydr ochl ori de gl .39 100%; 111 NWR Spectntm (DVSO -

dc) 1.70-1-84 (m 11);1.87-1.97 (m =2~ 1.99-2-08 (m 1H); 2.17-129 (m
111); 214248 (AY, 2y 3.3813,. 7B.I; 3.01 (m 433.&12-&.?45:-:41& g IIS-T.ZB!)(m, IEB;Z- 7.38

; 7.49-7.55 111
I )éi? 50, 21} 7564795 ik 3655 7 @B 9 409 6oy S By e Spepizome
Spec.' ]% 401. .Exam|e33 4-(3-C |ord-2-fluoroenilino)
7- met h x - “N%% (et hyl sul fonyl ) pyrrol | di n- 3 yl ] net hoxy] " qui nazol i ne tQ

Usi ng Bxswhple]3r procedure to that described in Exanple 29, 4-(3-chloro-2-
fluor oanl | no) 7- et hoxahg i)yrrol idin 3- hnet | t oxy) qui nazol i ne
2-y el mrﬂbwy)t—

hydr &chr 7chloride to give

t he tl&ﬁ@ﬁﬁ%"ﬁ@)o ng, 67%; 'H ThdR Spectrum (DVBO d6+ CD3COCD)

1.75-1 2.18 (m 111); 2.77-2.86 (m 15 11i); 2-91 (s.
311); 3.12-3.18 (nn, 1 .25-143 (m 211): 3.47-3.52 (m 111); 3.94 (s,
310; 4, 06- 4 09 (in, .15-7.30 (m 211); 7.43-7.53 ()n. 211): 7.81(s,
RD ; 8. 3 nun: (M+H)}481. The

4-( 3-chl 2- § )-7-nmethurry-6- (pyrniidin-3-y] nethoxy) qui nazol i ne
hydr ochl gri faterial was prepared using an anal ogous process to
that d |bed & JA he -preparation of the starting materials in Exanple
31 as fol [ ows: T4 ChI or o- 7- met hoxy- 6- hydr oxyqui aazol i ne (2.5g) was reacted
wi th 1-(- hutoxycubonyl)-3-(hyd oxynet hyl)pytxolidirte (388g) to give

4- chl or 0- 7- Usinf) @4jmBm(firbeetind doahit-desinbed GRERanple) 3y A DLhidg

3-ylinmet boxy) qui nazol i ne {5 369, 1009 ;' HNVR Spectrum (DVSO d6) L39 (s
91] 1. Beproaing)ni-methoxy-6| @El-m_ﬂmdmﬂm;ﬂmmﬂamzmime@aﬁm@ppdc (309 mg;

3 Eg‘r} 46 ﬁaa Lot f_l’ m 211);
.4%‘}(%[% ; %E% fs. ; @8%%‘% %@é@s %éé%'gdref}% ?‘kﬁr 394. -' -
VO 031 R6diRa 1280 g % Y, CENMRCE bt I0BIS® dg) 142205 (m, 6H); 2.15 (m, IH); -

3.43-3.56 (m, 2H); 3.93 (5, 3H); 4.00-4.11 (m, 1H};, 4.17-4. 21 (w,1H); 4.32-4.42 (m,1H};

7.19-7.28 (m, 2H); 7.41-7.54 (m, 2H); 7.79-7.82 (m, 1H); 336-33? (m, 1H); 9.52-9.55 (m,

15); Mass Spectrom: {M+H) 4435,

15 Examople 40
6-J[(2R)-1-Acelylpyrrolidin-2-y]]methoxy)-4-(3-chloro-2-flnoroaniline)-7-
methoxyquinazoline

Using apmocdurcwmlarm that described in Example 38, 4-(3-chloro-2- )

ﬂuomamlmu)—‘}' -methoxy-6-[(2R)-pyrrolidin-2-ylmethoxy)gquinazolipe hydrochloride (300

20 mg; prepared as described in Example 32-preparation of stecting materiels) was reacted with

acelic anhydride to give the tifle praduct (203 mg, 66%); "HNMR Spectrum (DMSO dg) 1.89-

2.05 (m, 6H); 2.11-2.21 (m, 1H); 3.43-3.56 (mn, 2H); 3.94 ( 5, 3H); 4.00-4.11 {m, 1H); 4.17-

421 (m,1H) ; 4.30-4.37 (m, 1H) ; 7.19-7.29 (m, 2H); 7.42-7 .53 (mn, 2H); 7.79-7.82 (m, 1H);

8,37 (5, 1H); 954-9.57 (1, 1H); Mass Spectmm ; (MHH)" 445,

aLx -
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4-chloro-7 i
mel hoxy- 6-j [ 1- L- but oxycai - bonyl ) pynol i di n- 3- y1] met hoxy} qui nazbI5ERe20064. 59)

was reag g, 3-chloro-2 fluoroanilina to give 4- -
© (3-cWor olcg mﬂuor oanilino)-7- - PCT/GBDIM1306

met hoxy- 6- (pyrrdlidin-3-yl met hoxy) g‘ggnazol I ne hydrochl oride (5A5g, 100% ;
-11 NUR Specmn: (DMBO d6) 1.71-1 {m 113); 2.10-222 (m 111); 2.81-2.91

(m Ez@upledlo7-3.07 5 (m 113); 3.11-122 (in, 113); 3-24.333 (m 133):

7 4ot Armlpyreabiry gt g - By Fpapitin )yl i o)

(s, 1H,0 932 (bs, 2R); .05 (bs, 111); Mass Sperm: (M11) 401. Exanple 34
4- (3-CHl oro-2-fl uoroa Ino)-66-[(3R)-1-rreIhyIpyrroIidin-S-y]oxyI-?
il uazol i ne At RF 10 - - 4-(3-chlom2

| ing)-6-1(BR)4pyrrolidin-3-yloxyl-7-methoxyqui nazobne
hydr oc 0240.=10. 56 zmol c; prepared as described in Exanple
29- preparati op s;’artl ng materials) was dissolved in formc acid (4nt)
and formal deflydé (3% wW v in water) . (2nl) was added. The mi xture was
heated 'to 85C for one hour and t hen evaporat ed under 15 vacuum and

azeotrop gmgzghﬁggﬁm] HE%I-;EH@ sween et hyl
acetate :ﬁ sat urat ed aqueous Naf | CD3 e organl C Iayer was separ at ed,
was hBgoroiaiHndir7- nmthuiy+(ieﬁhmhdm~3~daﬁﬁiﬂﬂqx}'ﬁqmmmhnb hytiozhlamds @G0B M The resi due

was purlfledbyco chr onpt ogr aph tin wi,t h nethyl ene .

chi omm %@M@W&iﬁﬂ%ﬁ Ly Sasigy vatigcend polgids o

cont #rﬁ@ucﬁf gﬁ_wrwmmbag yarssedemyard-Loe residue
trit at 20°1s0 xanef et hyTe filtered and dried w der vacuum
t 0 glimelHl &.96+ L9y 32 00520 matl O 2.6 3@@41‘113@,1359% (mf F: A48p t hrum

{1y 573 U 38 557 o' Sy B4 To 6. 0y 71978 %'%75’%%?455(%:@2’55’"%? o
lgOTé?galﬁ?E%%jMﬂEé%%Iﬁ&sgg 57 's%% ggoa V\l:!L) t ELBEagng’j’ Pgll'? ’C;ngz u§§n6

33 e

3 I i8rcah Bl Sl 7 et R TR AR Sl ffthi 3 o o

¥loxylquinazoline )
SN
o S

7 e ]

15 4-(3-chloro-2-fluoroaniline)-7-methoxy-6-[ {35} -pyrrolidin-3-yloxylqninazoline
hydeochtoride (0.21g, 0.49 mmole; prepared as described in Example 30-preparation of
slarting materials) was dissolved in a mixture of methylene chloride (4ml), pyridine (1ml) and
di-isopropylethyl amine (0.17ml} under o nirogen atmosphere. Dimethylsulfamoyl chloride

- {0.08ml, 0.75 mmole) was added 10 the stimred solitdor. After stiming overnight at ambient

20 temperature, the reaction mixture was partitioned between eihyl acelale and saturated agueous
NaHICO,. The organic jayer was washed with brine, dried over NagSO;, fltered and
evaporzted. The residue was purified by column chromatography eluting with methylene
chloride/methanol (saturaied with ammonia)(98/2). The fractions containing the expected
product were evaporated ander vacuem and the residual gum was trituraled with diethylether

25 and evaporated o give the litle prodnct as a dry foam (0.13¢ 53%); 'HL NMR Spectrup:
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N 4 (3-cfiloro-2 fluaraanilino)-6- KSS) 1-{art- buroxycarbonylp;grggpimgﬁn 3 -
yI “oxyl -7 5 met hoxyqui nazoline (0.30g) was dissolved in formc acid (5n)
and for maMRMAIRSN37% W v in water) (2.5nml) was added- TheCTiGRiHEMwas
heated to 85C for one hour and then evaporated under vacuum and azeotroped
with tol uene The resi due was partitilded between ethyl acetate and

sat ur qreds 2@1"@1‘1 MS%.‘SBiﬂh,Cl 29 56 ;waeﬂyssmraaw hed th
dr| ed over Na230 d. The resﬂl?ﬁ (M’

brine, filtered an evaporate e was

pur i f i G8; By3dal, GEE:; B8, AR DY AR5/ (me 25D Pd4.35H(m, 2De T8 (s PSP (s,

m Xt ur f hl ori d b (saturated with ammenia) (10010 to
9416) . ﬁ%ﬂ@ ?@%ﬁ&mm%&ect ed product were conbined,
evaporgfinRygh the residue triturated with diethylether, filtered and dried
under _\ra'CB‘UT?Tto give the title product as a whine SO|Id (0.133g; 35%; tH
NVR 6 4—@@(@5&@0@&@)3-@@&@-%&5}3 -faofpholRichcetfHpRrrdlidiao2( m 211).
2. 55- gnl?S 2.30-3.00 (m 111), 191 (s. 313), 4.93-5.10 (m L V),
7.18 ( =Y Bn. 1H), 7.40-7-55 (rn, 2fi), 7.65 (s, 1H), 8.35 (s,
111), 9.55 (s 113) Mass echum (I vl.+H) +403. The 4-(3-cbloro-2-flu.
aroantlino)-6-[(35}!-ter t oxycar bonyl pyrrolidin-3-y]oxY3 7-

met hoxyquknazo] i ne st 3 terial was prepared as follows: A solution of
4mtnbe@;ﬂ)bonyl chj orilde (4.44 g) in nethylene chlorl de (50 M) 20 was
added to st B 6n of tert butyl

|tg 1-carboxyl ate (3.75g) and pyridine (2S m) in
m) at 10C and the mixture allowed to warm to

3-(R) - r oxypyr

nmet hyl enechl o e

anbi-ent nperature with stung The reaction m xture was poured into
sat ur atfed godi um bi carbonate solution. The organic |ayer was separated,

washed W brine and dried over sodiumsulfate. The solution was
evapor at ed under vacuumto give tent butyl3-(R)-((4 25

ui t nphenyl )w&mﬁmpgm&lbioi}-ﬂkmbuhﬂky-ée{r[my%hhmsntgl}ymlﬁﬂndﬁ ystal line -
solid, ﬂn 37)%' 599 ; rﬁ%Nggggectn nt: t& 1.43 (s, 911) 1.80-2,40 (m
2 11) y ]GBIH@F?FMEA 5 m("%%lﬂ was! ?5[’1 1‘9 I'%Q!IPhDJPF' é“ﬁb@%ﬂf@ﬁ) 27

(3 chlo %%%ﬁ%% hy%&? m@ﬁ%ﬁ%ﬁ nazogl neg)Agmc?Ohmprepar ed

as dessmpiettd sndieresides p Wmmmmabgﬂpﬂmumgﬁmmﬂ) ledeent - but y|

3-(R) nltrophenyl)sulfon | oxyl rrolldrm | - carboxyl nte (2.4 g) and
- cesi LF&*SQIF X‘EF‘HE Thebrmcens %‘Wg\kﬁ%ewged at

room tmt%éfé &&%&&Qﬂ&'%ﬁ&aﬁ\ﬁlcﬁ? b o give he fitle product as a foam
0.22g, 44%); 'H NMR Spectrum: (CDCi3) 1.91-2.01 (m, 1H); 2.06-2.14 (m, 2H); 2.19-2.27

15 {m, 1E); 2.48-2.53 {m, 2H); 2.62-2.68 (m, 2H); 3.18 (g. -ZH]; 341-3.52 {m, 1H); 3.56-3.72
(m, 5H); 4.01-4.08 (m, 4H)." 4.53 (d, 1H}; 4.72 (1, TH); 7.11-7.28 {m, 3H); 7.96 (m, 1H); 8.36
(s, 1H}; 8.60 (s, 1H); B.63 (s, 1H); Mass Spectrum : (M-H)' 528. '

The 4-(3-chloro-2-fluoroanilino)-7-methoxy-6- { [(28)-1-{chloroacetyl)pyrrolidin-2-
yllmethoxy}quinazoline starting material was prepared as follows:

0 4-(3-chloro-2-fluoroanili nn}-’?—meﬂmxy-ﬁ_[(QS}-py]:ruhmn-z-}rhnclhoxy]qmnmhna
hydrochleride (1.1g, 2.5 mmol; prepared as described in Emmple 31-starting materials) was
dissolved in a mixture methylene chloride (20ml) and diisopropylethylamine (1.0m?) under a
nittogen atmosphere. The solution was cooled in an icefwater bath to 4°C and ehloroacetyl
chloride {ﬂzinﬂ. 2.63 mmoke) was added. The reaction mixoure was stirred cold for two

25 hours and then partitioned between methylene chloride and saiurated aquecus HaHCO;-, The
crganic layer was separated, washed with brine, dried over N2:SO;, filtered and evaporated o
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. 5 mxture was evaporated under vacuum and partitioned betwe Ve b
ﬂl@gsﬁ%iﬂﬁim I ds :

. chloride and water. The solutions were filtered to renove

and thec?;}Bt‘.%%Pf chloride was washed - with water, saturated brine and
+ adsor be i ca- The product was then purified by cdlifaB03/ 01306
chromat ography on silica eluting w in ?singly polarmxtuns of nethylene
- chloride/nethanol (saturated wt roni a) (10010 to 9614).. The .

f 1 ac EiversCediom: 2 iingroanidingB 7 melumnyelt | [(ERdL-hlavoncetlipmiolidti 2md evapor at ed

under .vacuumta . -
fl uo?’yﬂzﬁﬁﬂl"%’? %&f&%@{ﬁ%gﬁ m‘m'?%dﬁp&yl oxyl - 7-met hoxyquin  *
azol |%_ yel l ow foam (?-9F, 95%; 1H NWR Sue=um (DMVMSO4) 1.40 (s, .
911), 32 (m.2138), 3.20-3.55 (m 311), 3.69 (dd, 113), 3.92 (s,
31)) 4-{5-lenau-zamomanihnt)-?-ﬁethﬁxx-ﬁ;{[ﬂﬁu-l—(hfm:qammmmnm;z-- 7-40-7.57 (m
IM 837 (s, 111), 9.60 (s, 11'3); Mass Spectrum
(1P4J11£'}E%34§§}'1 le 36
4-(3-Chloro-2.fluo)r #1 i no). 7-met hoxy-5-{1(2)-1-nethyl pyrrolidin-2"
yl'] met hoxy}qui nrolin cl NOF O- NUsing a simlarprocedure to that
descri h®e , ell- (3-chloro-2 2r3 Iluoraanilitto)-7-nmethozy 6-
[ (2S) -} ph D] |6 - ¥l ] met hoxy} gni nazal i ne hydrochloride (300 ng prepared
as desgribed i pl e 31-preparation of starting materials) was reacted
with ¥y ydent2.5n) to give the tide prodttct (220 ng, 77%; tH NWVR
Spectrudn (DMVSO d6) 1,57-1.76 (m 311); 1.96n2.08 (m IM 2.24 (q, 113):

213); 7 13T&cﬁl«m}ﬂﬁvngéwmhﬁwa&zﬁ(ﬂmﬁnsﬁrﬁw43%?0;9"31Ers” 1)
0,30 Sobbiod PB4 0 9 bhol M5 bsihed ML 1 bt madiSEP 200

4( 3- Ghis disseled immnmetnre&:fm)etﬁylam WS@MMEWMME]E@ ml).

Y e QXY diod s B2 b Handceswater bath to 4°C and acetoxyacetyl chloride (0.064ml, 0.6

mﬂl}.ﬁdﬂcﬂ. The reaclion mixture was stirred cold for two honrs and then partitioned

between mehylene chloride pnd saturated aqueous NaHCQ,. The organic layer was
separated, washed with brine, dred uw_:l: Mas50,, ﬁltencd snd E:vapuratcd.-']:he regides was -
dissolved ir methanol (SmI) mntaininé, anhydrous powdered potassivm carbonale (0.2g).

15 After stiming overnight the solvent was evaporaled and the residue purifted by column
chromatography elvting with methylene chloridefizopropanal (96/4)(containing 0.5%
triethylarnine). The fracions containing the axpected product were evaporated and the residue
was triturated with diethylether to give the title product as a white solid (0.1g, 38%); "HNMR_
Spectrum: (CDCly) 1.95-2.29 (m, 4H), 3.29 (m, 1H); 3.46 (m, 2H); 4.03 (5, 3H), 4.07-4.18

20 (m,3H); 455 (d, [H); 4.6% (1, 1H); 7.13-7.16 (m, ZEH); 7.26 (s, TH); 8.26 {m, IH); 8.35 (5,
1H); 8.48 {5, 1H); 8.66 (5, 1H); Mass Spectmm: (M+H)" 461,

Example 45
44(3-Chloro-2-fuereaniling)-7-methoxy-6-(piperidin-3-yloxy)quinazoline

(j/ﬂ \"'\.H F
| A
H T N
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_F 5 Using a procedure identical to that described for the synthesis of
Exanpl e 34, 4- &3- chl or-2-fluoroanilino)-7 2 2 SEP 2006
met hoxy- B¥@8FP82F1 di u- 3- yhuet hoxy) qui naxol i ne hydr ochl or i RCT/GBENO1A¢5
prepared as described in Exanple 33-starting material) was reacted with

formal dehyde (2.5ml) to give the tT&&product (125 ng, 52%; 111 NWVR
Spect rum  EEIGHAB M HAM Eolifioh im dioxhiid) wasdded @-fitens of dychl@dSr-rsthody) ; 2. 47

, 1H); 2.65 2H); 2.69-2.77 ..ln); 2. 2..88 3), 4.01 ,
gﬁa); Ebr[édtsﬂ—m(u?mar%!)prpm%igl( qu%qhﬂ?%éjf ,dﬁ\ﬁélg‘ﬁ%ﬁﬂ%’@?ﬂ?ﬂﬁ; e

ey 21 ekt é%ﬁg;l‘hé]:ﬂl%lgﬁé%ﬁ hEREFo X £ Yitkud) codiea anfPiRP! © 38
7 1 ar glosdgans abildied 1 gt dierid iyl drti: sal¥, Dwhite bolFd 51, '
4- (3-Chlorp-2-fluomanilino)-6r[(3R) --pyrrolidin-3

y| 0%y P17o)niH hBYR fipettammi CSOde) 19 §m., gHE 2.Gikm) 18T, BdphlEh; 28 (MedB¥ided in

of - oy PERGS SR Fiiart Gt 0 FREIR 7 bl ¥ IEBEPSICHEDT B R 0 6
17a) ypfjes gasNiHy: 8998, ADIOINBEE A2 (br a1 BN aseS il dui: (MrH) : 40301 €) was

added and the mxture stirred at anbient-tenperattue for 3 hours, The

~mixture 20 Thest-chier-parethanyshbbtmthnsasycarhenypipeadimdoderyigmeedmgnd et hyl
acetate. .The Er nic layer r@gw?eparat ed, washed with brine, dried over
Naz SOFLaTfRg i@ gﬁ%"'@%ﬁ%% " The residue was purified by col um

chr gyt ogr iyhye hitd e (R4 i, 80% soRhiis &lluBichoae hddetiab wisikase ofvi t h

ammoni a) (-9614) " The fracfions containing the expect e_dps[oduct wer e
ev aporatiddroe dydony-anethoxyaninazoline (2190 pregaed 7n dessgbpdi inBxample dér ed and

s
osnszgﬁamx@ehamr{lﬁ&)fjh dichlibméibkthe £754X).( The 2Ldlting Sofatiod wal hémed BH) | 3. 91
(m433); 5°12-5.21 (m 1H); 715-7.30(M211); 7.4-7.60 (Fn . 7..70-7.90

(m 1H87C fer Bbegs,rnddhen djowed, tg glagd @yemighl Wﬁ\ﬁ&@ﬁﬂ@ﬁﬁ@-h*ﬁ@% ;tgas EuEEsdy) +
e sl DR OBy fRuipe vt isolhspems (79%): prsiops PPFhapd
et ho}iﬁgﬂiﬂﬁﬁ_ﬁé (1*6) to give 4-chloro-7-melhoxy-6-[1-{tert-butoxycarbonyl)piperidin-3-
yloxylquinazoline ns a white solid (2.47g, 53%); "HNMR Spectram: (CDCl) 1.5 (m, 9H);
1.6 (m, 1H); 1.9 {m, 2H); 2.1 (m, 1H); 3.5 (m, 1H); 3.6 (m, 1HI); 4.0 (5, 3H); 4.2-3.9 (n, 2H);
4.5 (m, 1H); 7.3 (s, LH); 7.4 (s, 1H); 8.9 (5, 11);Mass Spectrum: (M+H): 394.
z0 Example 46 -

4-(3-Chloro-2-fluoroaniline}-6-1{28,4R)-2-(V, N-dimethylearbamoyl)-1-methylpyrrolidin-

d-yloxy}-T-methoxyquinazoline and _ :

- 4-(3-Chloro-2-fneroaniline)-4-[(2R,4R)-2- (¥, N-dimethylcarbamoyl)-1-
melbylpyrrolidin-4-yloxyl-7-methoxyquinazoline
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_F Oa~1! J Using a sinilar- procedure.to that described ir? 2xShPI2B0&s,
4-(3-chloro-2- fluoroanilino)-7-nmethoxy 6-[(2S) pyrtolidin
2-yl met §axyd@dediaaol i ne hydrochloride (300 my, o0 prepapedaiadpngri bed in
" Exanple 31) was reacted with acetic anhydri-de to give the title product
(280 ng, 92175); 1B1 NMR Spectrum, yg$Z, 50d6) 1.89-2.05 (m 64; 2.15
(m113); - 3.43-3.56 (so, 213); '3.93 (s, 3H); 4.00-4.11 (gn 1H; 4.17-4.21
(mIH ; 4.32-4.42 (m113); 719-7.29 (m 213); 7.41-7.54(m 21-1);
7.79-7.82 (m 111); 836-837 (m 111); 9.52-9-55 (m ;“dvass Spechvnt
(MF13) + 445 ¢gl5 Exanpl e 40 O
6- 11( 2R) - 1- Ajet @bl i di n- 2yl ] net ho% "+{(3- chl of@- 2-1 | uoroani l i no)-7- -

i m | @—toQ Kt described in Exanple

rnet hoxygu+gfazol i fe Usi ng a procedure
38, 4-(3chl or%- - _

fl uor oani | i noF=x/- met hoxy- 6={(Z)-pyTrnlidrrr 2yl rret(ﬂoxy] qui nazol i ne
hydrochl oride (800 20 ng; prepared as de "bed _'hn Exanpl e 32-preparation
of starting rials) was reacted with acet¥c anhydri-g o give the title
product (203 r@ 66%; | LMV 5 estrum (DVSp d6) 1.89- 2

2.11-2.21 (m “X13); 3.43-356 (in, 211); 3|94 (s, 311N; Z00€4. 11(m 111);
4.17- 421 (m1H) ; 4.30.4.37 (i, 1IW.7.1937.:89 'F7.42-753 (m 21b;

7.79-7.82 (M IM 8.37 (s, Ill); 954-9557 (m HEs Snecwm : (M+H) +
445. 25 2 2 SEP 2006 WO 03/082831 PCTI CB0310Q126¢8 - Exanple 41 6-[(1
Acet yl pyrrolidin3-yl)net hoxy] - 0-(3-chl oroo- 2F1 uor oahi I i no) - 7- met hoxyqui naz
akne |~-NF ZZ, Using a prondrre simlar to that d@cribed in Exanple 38,

P~ Aty f1); 193-1.94

H) - -sﬁl(m | H) ; 143-
T

). A
o=

4-(3-chlorn-2 s .
fl uor naui | i no) - 7- net hoxy- yrrolidin-3-yl net hoxy)-qui @ ne
hydr ochl oride (300 ng, @d as described in Exanple=33<starting
materi at)) was reacted thlacetic anhydride to give the tli ke product (194
ny, GW St VB d \
(in. : N0-2.}1-1); 2. 66- 2

/9 '

()

O-(7-azabenzotriazol-1-y1-N NN N tetramethyluronium hexalluorophosphate
(HATU) (192 rog, 0.5 mmol} was added to a stirred solution of 4-(3-chloro-2-fluoroanilino)-
5 6-[(2RS 4R)}-1-methyl-2-carboxypyrrolidin-4-yloxyl-7-methoxyquinazoline (150 mg, 0.336
mmol), dimethylamine hydrochloride (41 mg, 0.5 mmol) and diisopropyl ethylamine (175)4, _
1.0 mmol} in DMF (5ml}. After 18hrs the reaction mixture was evaporaied to dryness. The ‘
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72 (m-311); 3.93 (in, 311); 4.04-4.18 (m 2H); 7.15-7.32 Fm SRR3006

'7' 42-7. 535'Sm 211); 7.78- 10 7.50(mIH); 8.35-&37 (m 111); I\/ass Spectrum )

(MrH) ) 44BYO BRRRRHe 42 - - - PCTIGBOI/O306
-4-(3-CWare-2-fluoruam |l ino)-7-methoxy-6-[(3S)-1-(N, N-di net hyls
| f anoyl ) pyrrolidin-3- ylaxyiquinazoli8- NLI NjFON-Do -- - - - - ---

-- - -mesidudédwers dissolved in melh]rlﬂne: chlnndc(ﬁﬂnﬂe and washed with water Sﬂﬁnl
4- (3-chl oro-2-fluoroam |ino)-7-methoxy-6-[(3S)-pyrrolidin-3- oxy] qui nazol i

ne hy&ﬂg&ﬁi}oﬁlt@ed and Qwrg:eniaﬂtn@ trarpbmamge glm-p'é'hﬁdﬁ'@shﬁemﬁdaﬂny flashExanpl e
30- pr epar at f st rtl rials | ssol ved xture of

net hy|§F8m8hEﬁPﬁ (sﬂ ﬁ?“ﬁ%ﬂﬁ@ ﬂ%m%‘m?% €BEhyl ani ne

. (0- 17udfioHadfledAnsY nm&aganw&p@%amfam %a%h&r&ﬁ&&ﬂ chloride (D. Osnl,

0.75 mvl e) was added to the stirred sol uti After stlrrlng over ni ght at
anmbi #nt 20 ﬁhﬁﬁmﬂhltﬂdeproﬂlmﬁaemmmmmmbmedMWth kogied albelowden et hyl

acetal e and saturat ed a HCCO3.. . The or gan Iayer vvas vvashed vmth
bri ne, E4Pitea ¥5s it dctiylesies, a}ﬁﬂ*‘-“le{é‘&%!ﬂrax?eﬁ

CE[ 1)]; : Q‘gépbnet W at EW%W M&%@% acfjs ons COﬂt ai ni ng

't he expumﬂmﬁﬁ P ey B Ménem@eaﬂhnﬂnﬂﬂ m@.mma, an<d 2o anl BS), d0al2 £ m was
L ey Facerd; 8 6350sEtm 119, PEoEPo Epeud 3D 6 15D, 55 % Fnps 505 Guletwo |
031Q82 25-2. 38
(mqﬁl’i@fa"?@#ﬁﬁéwﬁf@ LRG0 15510 b, YoR g i RasE 2 )Y
5.18 (LB &, m}’amais(m) Mitss Sgedtdu? (M IDT47211) ; 718 (s, 113); 8.37 (s,

LH); 9.59 ( SS Sp trum (I\/HrW496 Exanpl e 43 -
4- (3-Chl oro%lla‘ HRE"%B?E%EQE‘%%%T yl ) pyrrol

I di n- 2140 f’ﬁhMﬁmﬂ? E—r[(ﬂi,Qk}ﬁm-%rﬂmh}rl%:hﬁnﬂyf)l—ll—mhth@]p]mnhkﬂl—ﬁyﬁgy]-
7-methoxyquinazoline as a while foam (37.8 mg); 'H NMR Spectrum: (Benzene-dg + DMSO-
15 dg+ Acetic Acid-dy) 2.10-2.25 (m, 1), 2.60 (s, 3H), 2.68 (s, 3H), 2.83 (s, 3H). 3.406-3.60 {m,
1), 3.83 (s, 3H), 3.90 (dd, 1H}, 4.03 (d, I, 4.90-5.05 (m, 1H), 5.40-5.35 (m, 1H), 6.86(1,
11}, 7.10 (g, 1H), 7.65 (&, 1H), 7.92 (s, 15D, 7.95 (s, 1H), 8.80 (s, 1H); Mass Spectrum:
(M+ID" 474,
The d!—(S-Ghlﬂrn-'?.-ﬂuﬂmani]inu}ﬁ-[(ERS AR )-1-meshyl-2-carboxypymolidin-4-yloxy] -
20 7-methoxyquinazoline starting material was prepared as follows:
4-Nitrobenzenesulfonyi chluﬁdc (1.39 g) waa added to a stirred solution of 1-tert-butyl
2-mathyl (28, 45)—4-hyd[uxypyrru11d1n5~1.2—d1mrbox}rlam (20 gy and pynmnc (1.29 g)in
meihylens chloride (30 ml) and stitred at 4°C for 16 hours under an ahnn@hm of nitrogen.
The reaction mixture was washed with citric acid (1.0 M), saturated sodivm bicarbonate amd
25 dried over magnesinm sulfate. The product was then purified by column chromatography on
silica eluting with increasin g]y polar mixtures of methylene chloride/methanol (10040 to 92/8).
The fractions containing the expected prodoct were combined and evaporated nnder yacuum
1o gi\re-. 1-tert-butyl 2-methyl (25,45-4-[(4-nitrophenyl)sulfonyloxy]pyrrolidine-1,2-
dicarboxylate as a yellow gum (0.89 g); 'H NMR Spectnum: (DMSO dg) 1,31-1.42 (m, SH),
30 2.12-2.71 (m, 1H), 2.53-2.67 (m, 1H), 3.40-350 (m, 1H), 3.58-3.69 (m, 411), 4.36 (m, 1H),
525 (m, 1H), 8.14 (d, 2ZH), 8.46 (d, 2H)).
Dimethylformamide (15 ml) was added to 4-(3-chlaro-2-fAuoroaniling)-7-methoxy-6-
hydroxyquinezoline {(0.66 g, prepared as described in Example 22-preparation of sl:arting-

T

T



w L b P NP ¥ I e Rt L NP e s e ettt F LI Y3 Rk Rl A Ty ¥ iy b S S v Sl il ww

. 4-(3-chloro--2rfluoroanitino)-7-methoxy-6-(f(2,5)-1-chl orracEtzygségy EI din-2
- yl)nmet hoxy) qui nazal i ne (6. 458, 0-94 ranole) was dissol ved @ﬂ l'ine
(7.5n) ﬁ#d stl rred -10 at anbient tenperature overnight in the F)resence of
* pot assi W (10 ny). The solvent was evaporated andPfREREIWhe
purified by col um chromat ography §4iltl ng with methylene chloridel methanal
(saturated with ammoni a) (9812) factions containi n‘%@tI he expect ed

pr odnaterdalsy, d-mweetnahyll {éﬂdﬁbﬂd(rbmmmuml)aaﬁmmpm inenb2t i t| e product

e i i e ke
oy i g oy ey ita iy

111) jesfin® pagionddDetweentdhyl Hodlitk)and Mester., Sﬂlﬁmﬁﬂ”ﬂfﬂ (eklied WwiEBWalPhe
4-( 3- chloro 2-fluoroani]ino)-7-netbox

([ #2m)d salyraiefl bripa ard WWPFWS“]@?MWWW%%? PorAed Y ¢ i ng

nat e If TIT IIUIEE ﬂh] d

4- (BE'%r O%W%%nﬁﬁ'%ﬁ - 9 met Eg%}m m:[:g1 S) - p?/r m ‘.h%'m 2- yhne? hoxY] qui nazo
| i nemévistiod Yooy tods/5)1 The ﬁaﬁu&mtﬂ[mng)ﬂmpedampndm edmbinedapdpl e -
3l-starting materials) was d| ssol ved in ﬁﬁgﬁﬁ ‘h ne chl oride

( 20neyzremEdNmdso BIcE BT te BHE 4 “’(“I-‘é‘%P‘)"a%‘lWS ¥ ‘X@gn at nosphere. The
solu RESRfeeiy  chloride
(021%@%9%%%8@%& reglcr:IL oh}cl:‘rlné}j;(i?ix was stirred cold for
"twe 25lob0ess MMeMbﬁﬁﬁa@n nmet hyl ene chl ori de and sat urated
aqueous NaH The organic_l a er e she rine, dried
over Na2Sdé, Mquueéféd?ﬂg)fer %}zﬁ'ﬁ%g%@ﬂ ‘“"? =2031 -

PCT1 Qm%h-‘fu fofmic
[(23@%%&%@p%¥%w n- i rret hox ﬁaqw nazol i ne :?m14g 9499 ;

Mas s 2cidg§0-inb) wmeaemﬁmmmfmﬂldehyde ( 2,9 mg, 0.97 mmol) and the resulting

? EBguChl or o- 2 f | uad'goanlg ]r}%}ehutﬂgco.x L.&ngasl (Ihxgrf)é%atﬁe ¥ ﬂgyrrol idin-2

3- E@)mﬁ I@H@( S.lE:Bﬂa 0o Irept hoxy] qui naz
ollcj g&‘lﬁn g%dgh;{]b}vo“s%ﬁﬂ?bﬂ 0-57 rnno ?nﬁ prepar ed agecb(]iesgjri%(bed in Exanpl e
31- sbaianitdayen ik dﬁb&bvangSlm, fﬂmtﬂdexddlmam)m::d.t'ﬂmemﬂummwrlﬁﬂélvhl oride

(5m) and diisopropylethylanine (Q.3 m, 10 The sol u s cooled in an
i cel Wasiphe E‘aﬁl}ﬁ‘g@@hﬂ@ﬁhﬂzﬁlﬁfﬂﬂﬁw hrﬂfﬁ' X;(%g uuuol )

part 1eBRe-ERa (o bG8 o‘ﬁ*ﬁ“ g%ﬁ*‘?%?&??:?‘éﬁﬂ%q D, The
or ganbibinag end ewxporated to give 4-(3-chlaro-2-fluoraaniline)-6-[(ZRS,4R)-1-methyl-2-
20 {mﬁthuxycaIbunyl}pyrmhdm-Al-ylnxﬂ-?-mn:lhuxyqumamhne as2a white: foam (263 mg);
Mass Spectrum: (M+ID" 461.
M N20H (1 ml, 2 rmol) was added to a stifred solution of 4-(3-chloro-2- -
fluorcaniling)-6-[(2R S 4R} 1-methyl-2-{methoxycarbonyl)pyoolidin-4-yloxyl-7-
methoxyquinazoline (250 mg, 0:54 mmol) in methanol (5 mi) and the mixture stimred at room

25 temperature for 18 bours. The reaction mixture was evaporated and ﬂle_residum re-dissolved
in water (50 ml). This was then washed with ethyl acetate (25 rnl) and the agueous phase
evaporated to dryness and azeotroped with loluene, The residues were triturated with
methylene chloride/methancl (9/1) (25 mi), fiered and the Jiquors evaporated to give 4-(3-
chloro-2-fluoroanilino)-6-{(2RS 4R )}-1-methyl-2-carboxypyoolidin-4-yloxy)-7-

30 methoxyquinazoline as a white foam (155 mg); Mass Spectrum: (MH)" 447,



_sebar ated, washed with brine, dried over NalSO4, filtered ang gverpr2ifed_

ThHe residue was - dissolved in methanol (5m) containing anhydrous povvderedt

pot assi um Caf¥®HEde (0.29). 15 After stirring overni ght tRBETGBMOMISWAS
evaporated and the residue purified by _colum chromat ography elugng with
net hyl ene chl ori derrsopropanol (961 4##&ontaining 0.5% trietbyl anine). The
fracti Mﬁ@i ning the expected product were evaporated and the residue
was triturated with dierhylether to give-'the title product as a white solid
(Qlg, Mﬂwﬂunr@ébnﬂhmmi@%&l-mm-mko; 3.29 (m 113);
3.46 (m 2K .. 4.03 (s 311):.4,07-4.18 20 . (m 311); 4.55 (d 113); 4.69 (t;
1H): 7 .@&”ﬁﬁ%’“&l’?,ﬂ’f?i‘%‘?‘ﬂ“’ﬁiﬁ?' oine | UUH) 8,35 (s, 111): 8. 48
(s. 1li); &66 (s,111); Mass Spectrum (M13)* 461, Exarnpl e45
4{3- Col or o- 2-f | uor oani | i no) - 7- B hoxy- GApl peri di u- 3-yl ox y) qui
C;’Xx5 - - 2 2 SEP 2006 WO 0308231 - PCTI GBO3101306 - 138 &L (4 SBrﬁL,
6-[1 -

4M sol ution’'in di oxane) was adégdedM o a m xtgrc of 4-chl oro-~7ﬂrethxy-

tert-but oxycar bonyl ) pi peri difn- 3Tyl o%l) j qui nazol i 47 S b

and3- chl o%- 2- f-l_.uqmni L4 1.81g) in acet @HHf i (4 'gﬁinixture was
i I

ne N

heat ed co A%&f ar Y Wool ed and th€ pr ita ed to give
the titl &pro as pchl ori d&—3art, ite®solid (Mblg, 5 91%;
' 1); 2-2 (m M; 3.0 (ra,

1H NVR Spe, 1;[<Jm ( N9 (m 2H); 2.0 (M
111); 32 "?m 213);13-5 (m 1H); 4.0 (s, 3H); (m IH; 7.4 (m 113);
-1H); &‘?(Hl(es, 111); 92 (br

7.5 (M 1H: P6 (s, 111): 7.6 (m 1H: 9-9 &
s, 2B); 12. r s,111){2) Mass Spectra-rsn: (MtH) *: 403.
4~hl or o-.7-net hoxy-6-[ 1- t t-butoxycarhonyl) pi peri di n-3-yl axy)] qui nazoli - ne

starting material was prepared as follows: 10 Diethyl azodirarboxylate
(9.41m, 40% solution in toluene) was added to a m xture of

4- chl or o- 6- hydr oxy- 7 nmet hoxyqui nazoline (2.90r, prepared as described in
Exanpl e 16- preparation| of starting materials), triphenyl phosphi ne (5A3Q)
andt eri but oxycar bonyl -13- -hydnxypi peridine (4.15g) in dichloronethane
(75rnl). The resulting solutiony&s, heated to 40C for 6 hours, and then
all owed to stand overni ght at enperature. This was purified 15 by
flash col unm chronmat ography e “wjf h i sohexanc (79%, acetone 0
and triethybam ne (1% to giVE
cbl or o- 7- metfox ; eBrbonyi)piperidin-3- - . -

. = M [

| ox } ol 1 i id - , %9 : rl1l NUR Syectrbm

(ot byt 10 (2t 530 SN ¢

o) LN | _ﬁ)

D - M N
_<, _ o | ?

3

A solution of 4-{3-chloro-2-fluoreaniline)-7-methoxy-6-{(2S AR)-1{lert-
butoxycarbomyl)}-2-(morpholinocarbonyl)pyrrolidin-4-yloxylquinazoline (0.3 g), formic acid
(3.0 ml) end paraformaldehyde (0.047 mg) was slimed at 80°C for 8 hours. The reaction was

. cooled, reduced under vacuum and adzorbed onto silica. The product was eluted with

10 increasingly polar mixmwres of methylene chloride f methanol (100/0 to 90/10). The fractions
containing, the desired product were combired and evaporated ender vacum. The product
was then re-purified by preparative HPLC on & reverse Phase }5-Chrom HIRPE columm. The
product was elned with decreasingly polar mixtures of acetonitrile/fwater (0.1% rfluorcacetic
ecid) {20/B0 to 50450). The fractions containing Lhe desired product were combined and

15 evaporated onder vacuum fnd the residue dissclved in methylene chloride/meshanol (sanmated

with ammonia) and adsorbed onto s:hcu. The produact was eluted with increasingly polar
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6 (m IH; 1.9 (m 2H); 2.1 (m 113); 35 (m 111); 3.6 (my 12% %@(s,
H; 42-3-9 (rn, 211); 45 (m1l1l.1); 7.3 (s, 1H); 7.4 (s, 11%)& .PQQ ,
li); Ma H): 394. 20 Fxanple 46 - : )
S(3: Ch@@ﬂ?gl%uoroani 1in0)-6-[(2S, 41[) - 2r (N, N- di met hyl BSFSRIIA 1. el by

pyrrolidin- 4-yloxy]-7-methoxyqui n_?é?l_rr? and - )
e e BRSBTS ok,
= N I o e
F Nggrtiddproudi4d a toldwdéss Gard 058 gys NI NMR Sheblaump (DMSO dg) 2.10-2.18 @,
1H), 2.31 (s, 3H), 2.53-2.60 (m, 1H), 3.44-3.67 (m, 10H), 3.72 (&, 1H), 3.92 (3, 3H), 5.10 (.,
s 1H), 7.21 (s, 1ED, 728 (¢, LED, 7467.56 (m, 751), 7.71 (s. 1H), 8.36 (s, 16), 964 (s, TH);
Mass Spectrum: (MHD* 516. i "

The 4—{3-ch10m-2-ﬂunrnani-ljnn}-‘}'-mﬂﬁmx}'-6~ [(23,4R}-1@-bumx)w:arboﬁyl}-2a
{morpholinocarbonyDpyrrolidin-4-yloxylquinazoline starting material was prepared as
follows: ) . _

10 Aqueons sodinm hydroxide solution (2M, 1.0 m) was added to a stirred solution of 4-
(3-chlcm—zpﬂuomanilinu)-ﬁ-[{25.4R)-j -(lert-butoxycarbonyl}-2-
(met[{uxyc-a:bouyl]pyrmliﬂin-t!-—]rlnx:,r]—'?-mcthuxyqujnazoline (prepared as described in
Example 46; preparation of starting materials) in methanol (8ml) and THF (3ml) and the
reaction mixture was stirred at room temgeratore for 16 hours. The reaction raixture was then

15 tednced under vacuem and the residue dissolved in water and adjusted to pH 6 by the addition
of hydrochleric acid (ZN). The product was exlracted with sthylacetate/r-propancl and the
organic layer was washed with brine, dried over MgSO, and the solvent removed under
vacuum to give 4-{3-chlora-2-flucroanilino}-6-[(25,4R)-1-(tert-butoxycarbonyl)-2-
carboxypymrolidin-4-yloxyl-7-methoxyquinazoline as a white powder solid (042 g); Mass

20 Spectrom : (M+H)" 532.98

HATU (214mg) was added to a stirred solution of 4-(3-chloro-2-flucroanilino)-6-
[(28,4R)-1-(tert-butoxycarbonyl }-2-carboxypymrolidin-4-yloxy] -7-methoxyquinazoline -~
(215mg), morpholine (50mg) and diisopropylethylamine (200y11) in DMA (5ml). After stirring
forl & hours at ambient lemperature, the reaction mixture was evaporated to dryness. The

25 residues were dissolved in methylene chloride (50ml) and washed with water (50m]), brine
(50mi), dried (MgSOs), filtered and the solvent removed under vacuum to yield 4-(3-chloro-2-
fluorcanilino)-T-methoxy-6-{(2S ,4R)-1-{tert-butoxycarbonyl)-2-
(morpholinocarbonyl)pyrrolidin-4-yloxylquinazoline as 2 pale yellow gum (300 mg), The
residue was used without further purification; Mass Spectum: (M+H)" 602.08.



F_N1O0ON D (7-azabenzatriazol-1-yl)-N V.NWetranethyl urapigusp 2006
Thexai | uor ophosphat e (HA' T []) (192 ng, -03 mml ) was added to a stirred
sol uti on WOROFWIEN| or 0- 2- puor oaui | i no) 5 PCT/GBO3/01306
6- [ (2RS, 4R) - 1- net hyl - 2- r boxypyr m i di n4- yl oxyl - 7- met hoxyqui nazol i ne (150 ng,’
0.336 mmol ), dinethylam ne hydr ochlb?«‘f‘%'e (41 mg. 0.5 mml ) and dii sopropyl
et hyl alixaenl¢ d48ul, 1.0 rnAol) in DMF (5nl). After 18hrs the reaction
m xture was evaporated to dryness. ‘The 2 2 SEP 2006 WD 031062831
PCTI GBI @Mﬂsﬂuqmeﬂ%ﬂﬂwmﬂr@mmﬂmwpm-or. de (50m)
and Wajﬂ%?r ter (50ml), dried (MgSOM), filtered and concentrated to
an ora & was then purified by flash chromatography on silica
eluting with increasingéy polar m xtures.- of nmethylene chloride/ nethanol
(10010 to 90/10) to gi he follow ng di astenoi soners. s The first eluted
peined and evaporated to give a colourless gum
j : M th-diethylether to yield 4{3 chloro 2- f [ vor oani I-i no)
[(2S,4R)42- ret byl cai banoyl ) - | - met hyl pynol i di n-4-yloxy]
7- met hoxywg ; < a white powder (56.1 mg); 56.1 ng: ~ t
(Benzene- d 3H), 2,1-2,26 (m 111), 2.28-2-45 NMWR Spectrum (m
611), 2. ¢5-280 (m 1H) 2.80-2.90 (m 113), 3.20 (t, 1H), 3.45 (s, 311),

B (n> |td}, to 5.70-5.30 (m 111), 6.65-6,75 (m1Hr 6.85-7.00
.55 (s; 113). 793 (t, 113). 8.05 (s, 1H), 8.93 (a, 1H), 9.08 (s,
Speectrum (MtH)} 474. The second el uted product fractions were

combisned anty ARS8 @Iyl e ﬁs@gﬁw ﬁw%ﬂlgwﬁ;uwmwpyr

ol i di nfbh@eyyd-(piperfdiiat Jlexyiqeinaaiink digdas ??&daﬁii
532ntrurrlL ggfnzene +DVBSQ 15 d6-+ Acetic ACId 4 ZQ 0-2.25 (m 113) 260_

(s, 3HExampksty)and ﬂmmﬂ@ﬁmﬁ%&: memle@m:hlnnda (35mi3HBBwescoddd) .

3 90 11),. 4.9 05 0-5,55 113 6. 89
(fa?"&ﬁ)hfdwfﬁm‘” Aigedi o tapetantilor 2 Hobin G PEE” (€. "1y b 80
E18( 3- chhlth(])r 0= ug%ﬁaﬁSI-l[ﬁwb%[(%%gg§T4R) 1%P?H§F'%Eﬂéa 6[31)?%1:91#1? %) nA-yl ox

EOM nd¥dl i ne starting nmaterial was prepared as follows:: -
L R o B0 s .
9) andpawfied b BladhleRombtopfhphy eluting with methylene ch]nndﬂfmﬂthmul {containing -

ammonia TN) (97/3). The fractions containing the expected product were combined and
evaporated under vacuam 1o give the title product as a colonyless foam (0.327g); *H NMR

15 Specttum: (DMSQ dg, 100°C) 1.50-1.72 (m, 5H), 1.83-1.95 (m, 2H), 2.03-2. 13- (m, 1H), 2.40-

2.58 (m, 4H), 3.18 (¢, 1H), 337 (4, 1H), 3.48-3.56 (m, 1H), 3.58-3.64 (m, 1H), 3.68-3.77 (m,
11D, 3.89-3.93 (m, 1H), 2.95 (s, 3H), 4.51-4.59 (m, 1H), ?23-?_31 {m, 2H), 7.40-7.4% (m,
1H), 7.57-7.64 (m, 1H), 7.90 (s, 1H), 8.41 (s, 1H), 925 (br s, |H); Mass Spectrum: (M+H)*
514,

20 Exampledd
4-(3-Chloro-2-fluoreaniling)-7-methoxy-6-[(38)-piperidin-3-yloxylqninazoline

Y

Lt S | TRy e i L JL A P B SR P Pl T i
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. methylene chloride (30 mM) and stirred at 4C for 16 hours under an -
smosphere of nitrogen. - The reaction mxture was washed vt RERiZ0bc acid
(1-0 K saturated sodium bi carbonate and 25 dried over magnesi um sul fate.

* The pro®RMEENt ' heen purified by col utm chromat ography FERHGERPING el uting
with increasingly polar m xtures of nethylene chloride/nethanol” (10018 to
92/8). The fractions containing th#%xpected product were . conbined and

ey apat at SHONd Ty Ave s doand) desidabioh ol ayithony £ {65) o T :
%/el i clhvwgmégqgmgp%wﬁ{wmg{@@@&f ﬁﬂ?ﬂ-%ﬁﬁbﬁ% W&@)&b%@? :2),;3 2(1m
1T gy maceopint€lasip’) The tpiptind s tlhuch W 608 i3 2 Bofic, dhedtiliné 50 (M

was pithOcdicbBadh give 23 hloroR flnbriont)ing)- Thidiony-Gi(38y dipeigigd-nazol i ne

(0.66 g, prepared as."described in Exanpl e 22-preparation of starting Z 2
5ER 2agylinealisshgireshlordaas amhia. STJ&@% 3 [B% er t - but yl

B e N S T
SULT 80530 (RO LEARSES!HE TH)0L.09.6, SHIUSH5-TNO (1o FHI)RA0-MNE (il Elyas

evapor at ed under- vacuum and resi due partitioned between et h)il acetate

and VB4BF60Time 2H);J61-2 33y, dIDSHee, WL S W HHE 9-15(ha, 25 122 (8% Y3 ne and
drie vel - m n_e@“ilI _%&l}f ate. The product was then purified by colum
chro%@%ﬁ@@-} #ﬁi} fth increasingly polar m xtures of nethyl ene
chheride et AAsRL7Ldtke-6-0385 1 3lkrt-Bitex yohohiiyAperidin Sajlalylguitimline pect ed

product were conbi ned and evaporated under vacuumto give
4- ( 3-gtintipg maerial wos pEpitedl ApJollpwWs(12S 4R) - | - (rei f -

but | ) ~2- th. li di I - knawl

210" sol oupetiyl atirtosg Ry O T BB h BRyehef i e B BRRIGUEC e @S

4( 3- R oS- 2ndettitayQanidoling (B RO 4 Prephidi-at deidibed ERMHplaIGRUY | ) - 2- -

(pi et hoxycar bonyl ;" ytrohdi n- -yl oxy] - 7-mel hoxyqui naxol.ine_(480 ngy, 4.8S

mol )mheﬁ}@hwmﬁmgdﬁ@mmmﬁ@%ﬂmmﬁ%éMWM@% Z9 my, 0.97
I t | £4 ] Xt UR- t . ti.

ok (RESELNG YL AP0 el L EBRE R oSl 1RE Bl BRI R G 2T 200,

aque OoalfowACESr dvethight a révid taijeydmee Thi way priifiediby.flafh eolargani ¢ | ayer was

dried over MgSH, filtered and evaporated The residue was purified by

f | ashchrbmatosmply elpHyg withsn ineaassnaly pHlar W Rer easi ngl y pol ar. mi xtuurs of
LB PR o B s 1
443- clibpbRmgydakitiiBpipeidM0)-ylnd | dRSazbBhe bs Moty sol?d (0.794g, 48%); Mass
" 20 Spoectnum: (Vi 304
Example 50
2-(3-Chloro-2-ftuoroanilino) 7-methoxy-6-[(35)-1-(pyrrolidin-1-ylacetyl)piperidin-3-
yloxylquinazaline -

25 Chloreacetyl chloride (66ul) was added to a solution of 4-(3-chloro-2-fluoromilino)-7-
methoxy-6-[(35)-piperidin-3-yloxylquinazoline hydrochloride (350mg; prepared according o
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L0 (et hosycar bonyl ) pyrniidin-4-yl oxy] 7- et hoxqu nazol i ne e foam’
z?és?-g“’z}iu%

(265 ngy) ; ectrum (M+V 461. 2M N alH (1 m, 2 -nmo]) to a
stilled SHW@H%Df 4- (3-chl oro- 2- PCT/GEONO M6

fl uoroanil no)-6-[(2RS. 4k) -i met hyl _ (1 t hoxyrar bonyl ) pynolidin -y]oxyj 7-
mei hoxyqui nazol i ne (250 ng, 0:54 mDl g‘?l n met hanol (5 nd) and the m xture

sti rr etcamtple 49 andisemopylethylamifie (S2281)Ho meshyldteechteraet(l Omly thatwiseonked
evapor ated and the resi dues re-di ssol ved |n wat er (50 nd%l Thi s was t hen
Oﬁ

was he div & png e mixiae fps stred at Pl empem s fr @1%3%01: HEbyaso
et o BB SR TFASRE el PhYEIR ol Bl B AUE By RACAhL 1 o or "

evapor gir@ehatoBraphy elofing with methylene l:hlnndﬂfmet.hanul {containing ammeonia 7N (97/3).
chl oro-2-fluoroanilino)-6-[(2RS. 4R} 1net hyI - ca- rboxypyrrolidia--yl oxy] 7

30 netHedrplionaeoitiinagibe %ilnﬁﬁicﬂ@m mhifed qudsyampated it give @ieem) © 447,

2 2S 06 WO L GBO31 14 47 -
2 (3. CHS RoR Yy ARs<arss icpat ?nezgﬁﬁl%ﬂo%ﬂ&mr’( SRRy g igition of

(mor pfﬁh :mﬂjaw gw&&@ﬂb%ﬁﬁtww&g}qHMS au::N:so &, hodcy -

UN i t7 Jfé 1 C300TPO~ c~C~o0C ) sol ution” of
4- (3- chﬁ%?z—(m ah$311r?5)(m22h31213&‘§2-1@(p(.2@422¥0-ﬂ-5(3[(g94m.3 18 (d, 1H),

o3 Nl 4 TSI AT B RS (0 3o

f0r1@ éngs'ts@a hﬁSI—ﬂGQt(tQmmﬂ;ﬁza-?@Qé&ElEﬂaeﬂl@?%l{ﬂﬁq}f—l},\’:ﬁfﬂqrﬁﬁﬂﬂ1 gysor bed

onto silica. roduct was elide 10 i ncreasi ngI y polar m xtures of
met hylm(a;liﬂb,r&ﬁb(brﬁelﬂhﬁeﬁ (b16,010; Mes9Bpergyre: DT £ddi ons  cont ai ni ng

t he degired oduct were conbi ned and evaporat ed under vacuueuu The product
was th@ﬂ@%lfled by preparative HPLC on axevehse phase |- p-Chrom

JJ1 RPBLenCHIgko-2 Afor dAnARHLT- Wﬂi—@ﬂﬁﬁh?ﬁﬁhﬂ%&tﬂﬂiﬁhﬁﬂﬁlﬂr es of

aeetonltrl | e/water (0.1%trifluorodaeetic
yl[Jmethoxy}quinazoline

15 N
Using a procedure similar to thal deseribed for the synthesis Example 43, 4-(3-chloro-
2-fluoroanikino)7-methoxy-6- [ [(25)-1-{chlorvacerylypyrrolidin-2-yljmethoxy) quinazoline
{0.28g; prepared as described in Example 43, preparation of starting material§) was reacted
with 33% methylamine in ethanol (Sml) to give the title product as a foam (0.131g, 47%); 'H_
20 NMER Spectum: (CDCh) 1.91-2.22 (m4H), 2.22 (s, 3H), 2.70-2.90 (m,1H), 3.28-3.40 (m,
2H), 3.44-3.54 (m, 2H), 3.97-4.09 (m,4H), 447-4.51 (d, 1H), 4.60-4.66 (&, 1H), 7.06-7.20 (m,
2H), 7.24 (s, UH), 8.07-8.13 (t,1H), 8.57-8.70 (m,3H); Mass Spectrum; (MK 472.
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_acid) (20180 to 50150). The fractions containing the desi r?dzw%ﬂﬁ wer e
.conmbi ned and 15 evaporated under vacuum and the residue dissol

met hyl engoGlls@dsigel met hanol (saturated  w th amoni a) an%%géﬁ d onto
silica The product was eluted with increasingly polar 2
03! 462831 PCT1CS03101306 -143_ rgxlythues of net hyl ene chloride I rret hanol
(satyrated with ammma)(lOO/Oto 10). The fractions containing the )
desi m&@ct wer e conmbi néd and evaporated under vacuumto give the =

titl g um (DMVSO d6)
2. 10 e 2 hp At ARSI GRS NN Al M RAGREHCT [P0 ))

3 72 pyerolitiid-2-yIRodRogy)quiideolite 10 (in. 5 113), 7.21 (s, 113), 728 (t, LID,

7.46756 (m 211), 7.71 (s. 1H), 8.36 (s, 113), 9.64 (s, 1H); WMss Elng m

(MtHf 516. - The 4-(3-chloro-2-fluoroanilino)-7-nmethoxy-6-[(2S,4R) -1

tert-butoxycarbonyl)-2- (perpholinocachonyl)pytroiidin-4-yloxyl qui naaoline

starting material was pré¢ bd as  follows: 16 Aqueous sodi um hydroxi de

sol uti or added to a stirred solution of 4- (3-chloro-2

- i€rt-but oxycarbonyl) - 2-

) 'd|n--yloxy] 7- met hoxyqui nazol i ne (prepared as

46; Npreparatlon of starting materials) in nethanol

e

o

(8mo he reaction mxture was stirred ‘at room
t enper at Ns. The reaction mxture was then 15 reduced under
vacuum-Bnd the'residue dissolved in water and adjusted to pll6 by the

addi tion ~of hydrochloric acid (2N). The product was extracted with

et hyl acet iy LiniifafLd M&If&ﬁa?ﬁpﬁ%%ﬁhﬁﬂpw@hﬂﬂ ne, dried

over USHA an e sol-vent renoved under
gi vembm%mnmﬂ}ﬁd}ﬂaue&m-ﬁﬁml{(@ﬂmwpmﬂmﬂxyc ar bonyl ) - 2-

(0, a2 ippihatlaospoled (P 0E)was Fappt i AR Gfmeifors a%e%y%ub&eﬁﬁer #10 a

stir ﬁ%ﬂﬁﬁﬁ&ﬁg fouzﬂn (B163Y 984, 2uhiME 95 Hr'u'ayl %tﬁgﬁzﬁ)

: but oxycai bonyl) - 2- cathoxypyrf0||d|n 4-yT 0 oxyquinazoline -- ---

( 216 fy-2.iD () 12H), Bl 4SRN, HR258i(s SPDoR LS 2B THY, 3(4DeR6) opl VA (5nl) .

AL ERIA TR VL R VR Eateout WAt 213 cit i g
chi OFrlmjerfzfé&mmr?@avz@snﬁdswmﬁm (RATs, lﬁj'@ez s(?ﬁ?ﬂs)ﬂs ﬁr |y (MysQd).

filtered and the solvent fenoved under vacuum t 0 d 42(3-chl or G- 2-
f | uomdess Speainin 7(METN4%§.- 6- [ ( 2S, 4R) - 1- (but oxycar bonyl) 2-
Example 53
15 4-(3-Chloro-2-fluoresniline}-7-methoxy-6-{[(25)-1-(pyrrolidin-1-ylacetyDpyrrolidin-2-
yiimethoxy)quinazoline

Using a procedurs similar to that deseribed in Example 43, 4-(3-chloro-2-
fluoroaniline)-7-methoxy-6- { {{25)-1- {ch]nrnanetyl}pytmhﬂm-z-y]]melhux}r] quinazoline
20 (0.28g) was meacted with pyrrelidine (2.5ml) 1o give the title product as a feam (0.151g, 50%);
'H NMR Spestrum: (CDCly) 1.68-1.75 (m, 4H), 1.90-2.01 (m, 1H), 2.04-2.14 {m, 2H), 2.15-
223 (m, 1H), 2.51-2.61 {m, 2H), 2.66-274 (m, 2H), 3.15-3.21 (d, 1K), 3.38-3.43 (m, 2H),
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|
_(nor phol i nocar bonyl ) pyrrolidin yl oxy] qui nazoline as a pale (300 . '
(r?g') . The __residue was used wi thout futtherpuri ication; SZ?SEEEIt@“m

(Mr13)} 62 BA823h > > SEp 2406 WO 031082831 PC VGB0310I 31KCT/GBMANEK APl €
48 4-(3-Chloro-2-iluoroanilino) 7-nmethoxy-6-(1-(pyrrolidia
1-yiacetyl)pl peridin-3- yloxyl gai naxdf#ne a 0 5 Chloroacetyl chloride

(891') g3 8dded lﬂﬁ 420(-0)08 (o wHYf4. 524 35qH] mp:tzﬂht OO, 17.062).27 (m, 3H),

met hox pi peri di n- 3-yl oxy | nenol i ne di_hydrochl oride (469n pr epar ed
as deé’yo?Q-Béé (fp (SGIHE)J&WG Iﬂx Bdasg speeiruny o K2net hyl ene
chl or%ﬁl that was cooled to OC The m xture was stirred at room

t enpe 2 hours to give 6-[1 (chloroacetyl piperidin-3

yl oxyl4 :ﬁhlzon@m%nhimmj (A3, 4 nivghylonedioxypa#Lalidie-1-Vess 10

Soecl ru?nc(ﬁlr\/ﬂ Pyrroﬁgne (0. én1) V\gs t hen "added, élnd t he sol ution

was & mml}wlm-}wmﬂhm}-?mmmmmwy f{ ash chromat ogr aphy

eluting with nethyl ene chl oridgl net hanol (containing - ammonia 7N) (9713),

The factions containing the gpécted product wet: conbined and evaporated i
under vacuumto give the tit gt oduct as -a col ourl ess foam (0. 3279); 1H =
NVR 15 tra DMSO d6, 100 32c(m 5A), 1.83-135 (m 2H) 2.08-2.18 (m
1H), 2.40-\2.498 (m®. 4H). 3118 fd, 111), 3.37 (d, IH, 3.48-3.56 (m 1H)
3.58-3.64 ( T M (m  111), 3.89-3.93 (m 111). 3 95 (s, 313),
451-439 Ger\1H), 7. 25 1|§17l‘n 211), 7.40-1.49 (m 113), 7.57-7-64 (m

[1TH). 7.90 (5. 1H§, 8. 1H), 9.25 (bx s, 1H); Mass SDe hvm (MH

514. 20 le 4 ’
4- ( 3- Chl pr o-32- | uor oaur | i no) - 7- net hoxy- 6-[ (3S) - pi peri di o- 3-yl oxy] quthaoh ne
2

N NF P 2006 WO 03/1182831 PCTI GB03/ 01306

3 4-methylenedioxypymelidine hydrochlonide (87mg) was added to a slined solution
of 4-(3 -chlorn—z-ﬂunma:rijina)—'?-meﬂloxj,v-ﬂ—{ [(25)-1-{chloroacetylpyrolidin-2- . - N ;
yilmethoxy}quinazeline (0.25g; prepared as described in Example 43) and '

10 diisapropylethylamine (0.2ml) in acetonitrile (10ml) and the mixiore heated at reflux for 2
hours. The reaction mizxtire was partitioned between ethyl acetale and sahirated aqueous
NaHCOs. The organic Yayer was washed with brine, dried over Na;SO,, filtered and
evaporaied. The mesidue was purified by column clwomaiography eluting with imcreasingly
polar mixiures of methylene chloridefisopropanel! riethylamine (97/2/1) to (95/4/1). The

15 fmcions containing the expectad product were evaporated under vacoum to give the tille
product as a yellow solid (0.203g 70% Y 'HNMR Specirum: (CDCls) 1.92-2.22 (m, 450,
2.54-26) (m, 2H), 3.05-3.15 (m, 2H), 3.26-3.38 (g, 2H), 3.42-3.47 (m, 1H), 3528-3.65 (m,
1H), 4.00-4.10 (m, 4H), 4.47-4.55 (m, 3H), 4.65-4.72 (m, 1H), 4.84 (5, 1H), 5.02 (5, 1H),
7.11-7.22 (m, 2H), 7.24 (8, 1H), 7.96-8.02 (m, 1H), 8.38 (s, 1H), 8.61 (3, 1H), 8.63 (s, 1H),

20 Mass Spectrumy: (M+H)* 558.

The 3,4-methylene dioxypymrolidine h_v:lmchhmda used as a slarting malerial was
prepared as follows :-

A solution of di-lert-butyl dicarbonate (BocO, 78.95 g) in elhyl acetate {125 ml}
was added dropwise Lo a stirred mixture of 3-pyrroline (25 & 65% pure containing

25 pyrrolidine) and effryl acetate (125 ml) which kad been cooled to 0°C. The 1eaction
temperatire was maintained at 5-10°C dusing the addition. The resultant reaction
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* 3-chl ot

-145- HC1(1l.0rnl, 4Msolution in dioxane) was added to 2 2 SEP 2008
4- ehl oro-7- het hoxy-6-[(3S)-1-L

but axyc I peridin-3-yl oxy] qui aazol i ne- (0. 786g) and
3&§8$f¥é1%?ianu ne (0.304g) dissolved in acetonitri [FET{OBROI306THe

m xture was heated to 6000 for 2 hgﬂgs, cool ed and the precipitaze

collected to give 4(3-chloro-2-f uo="*_hnlino)-7-nethaxy-64(3S)-piperidin 3

5 y| mixfurivanalbiwetstowatmdo inbisnd temperstumtiveniighel Toe (ReBPTRIXBEY) : t 11 NWVR
o Rt 42 f Ut s s i Bt g3 (2 ("
(1 g ot o g aesghole Sotifioh By Wil diod pfit isdiBrihsnfibic 7 PO 7. 79
SQec andrevaplidthd. TieRe widiifis eblained, as a colerless oil (62 g), a 2:1 mixture of

O RS AR AU OB a2 o
A s R e o R R R R e

IJL![ gfiﬁwh[ g?h(é'rg?g) [ ag?i ((:IIBEZal & rS.erltS_Re i str 143900-.43-0

(1- zsé) i Mﬁe@wﬁﬁm&aﬁ% f?fmﬂs%g%em ﬁ%&%ﬁfa?b bW | 0\)/\/ed to
ohr o ARESAR B Bl AP LIRS Soofne TLAKER M), Sl 0. k™

acwt enedyi{Sthmpwil 4t kesiifgy the neactiof TSR te:ld4 2390 1Thd eaciionanixhire
4- chl or o- 7- net hox )

Cor 1 36 iR g P PiSh Y IPRRTRCS 97 TAQAT-o e Sel i es Semerird 9 85 | g

(0. 79@111&453@[%&&@&%{] b@&éﬂ%ﬂ?{'ﬁcé% D waikt - TR GERME phfke was washed with _
4- (3-Qgoro-2-Fftuoroaniliae)-7-nmethoxy-6-[(3S)-1-(pyrrolidin-I-ylacetyl)pipe

rl di rige. dred>oyerpmapasivin nplgte agl svaghia@d. The@adidrewet pirifedbycobisn 661 ) was
added, to a sol ution _of 4-(3-chl.or0-2-fl yoroi i@[iﬂ | i

met hERPIEITETIAYY B} BT e BOGRINEY ARl AU BTSSR it ;’ﬂ??gé?(%%ﬁq?&?
o R K T N e A TR T
( 101 pplar maxtuwasof austhdene chloride and methanol. There was thus obtained tert-butyl 3.4 .
ditydroxypyrrolidine-1-carbox ylale as an oil (34.6 g); NMR Specimum: (C1XCl5) 1.45 (5, 9H),
2.65 (m, 2H), 3.35 {m, 2H), 3.6 (m, 2H), 4.25 (m, 2H).
A solution of tert-buty] 3,4-dihydroxypyrrolidine-1-carboxylate (34,6 g} in DMF (400
20 ml) was cooled o 0-5°C and sodium hydride (60% dispersion in nineral oil, 0.375 :ﬁﬂl} was

added portionwise. The reaction mixmre was stied at 5°C for 1 hour. Dibromemethane
(15.6 ml) was added and the reactioh mixturs was stired at 5°C for 30 minulss. - The macﬁon
mixture was allowed Lo warm 1o ambient temperature and was stired for 16 hoars. The DMF
was evaporated and the residue was partiioned between ethyl acetale and water. The organic
25 phase was washed with water and with brine, dried over magnesinm sulphate and evaparated-
The residue was purified by columm chromatography on silica using increasingly polar
mixtues of petroleum ether (b.p. 40-60°C) and ethyl acetate as eluent There was thus
obtained rert-butyl 3,4-methylenedioxypymolidine-L-carboxylate as a colourless oil (19.77
£):NMR Spectmm: (CDCly) 145 (s, 9H), 3.35 (m, 2H), 2.75 (br s, 2H), 4.65 (m, 2H), 4.9 s,
30 1H), 5.1 (s, 1H).
A cooted 5M solution of hydrogen chloride in isopropanol (150 ml) was added to a
solution of lert-butyl 3,4&-methylenedioxypyrolidine-1-carboxylate (19.7 g} in_lilcth]riﬂﬂe'
chloride (500 ml) that was cooled in an ice bath. The reaction mixture was allowed to warm
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10 0C and the m xture was stirred-at roomterrperature for 30 mss. :
Pyrroli d| ?)l&%ﬁ%ﬁ”‘) was added, and the solution stirred fo a SEB’ui’nﬂﬁefore
being puritied by flash colum - chromat ography el uting w?ﬁff@ﬂwiwe

chl ori del net hanol (containi ng anmoni il%g (97!'3). 5 The fraction containing
t he expected product were conbi ned amd” evaporated to give a foam This

f oam wasmbicnt timpesatore andtvasistired fivldchiae TiEldlveanvaceyabeditd seldbey t he

addition,of isohexane (S ve the title product 0.2069g) ;. rH NWR
Snect fﬁﬁ’r‘ilm(m“é'ﬂ“‘fa &%@P#WZ%WlBym‘f aeplletigd by , Washed- 2. 18

(12”1) 1F%%@f@l%%h?‘gﬂf%#%@%ﬂ%ﬁ*d?ht*"ﬁﬁiﬁ%%ﬂ%%ﬁé%’@ﬁh 57 o 865

Tiprochlobile 4s 8 Belpmsolid (13.1F22 BIMR ShefinrdHDMIOA-301 746n,(AH) 3.35)(1;1,
757764 m 113) 790( 111% 8.41 (br s, 111), 925(br s, 111);
Vass' S3DetHa s 1N 446 51

4-(3-%19_%%}% uor oani I | no) 7 n>et boxy-6-[[ (25)-.1. { N-net hyl am noacetyl)pyr ’
rolidi = ] met hoxy}quinaxnline Ir'?-- C F NNI 15 Using a - T

pr oc edi(3eChivib2Rflubiahilpio}femetiokes- {[AS) A PefazA-aiR i)
43.4-(3-chloro- 2_fluoroani I|ino)-7-mnethoxy-6-

[ (29) -HF(@MIBMMW quinazalige?_ y| ] net hoxy 1 gtrinaxoline (0. 28g;
prepared as described in anpl e 43, preparation of starting nmaterials) was
reacted wth 33% net hyl i in ethanol (5nl) to give the title product as
a foam (0,131g, 47%; 11 VR Spectru= (CDC13) 1.91-2.22 (m-4H), 2.22
(s, 311)5 2.|70-2.90 (m 3.58-3-40 (m ™ 2H). 3.44-3.54 (m 2H).

3.97-4.0 bl [ 4 f(d M, 460466(t 113), 7.06-7.20 (m

213). 7 (s, I3 : 8.13 (nr, 8.57-8.70 (m 311); Mass Sve?'tnim
(M 13) 9%7 25 & ,@6%6 W ] 031082831 PCrVGB03101306 -147- Exanple 52 -
4-(3-Ch 0- 2- f||uorean| l'i no) - 7--rntboxy- 64[ (25) - 1dNo- di met $yl ami noacetyl)
pyrrrufidiyp-2-yl ] met hoxy] quinazaline WG

1o Using a procedure sirnilar to that described in Example 43, 4-(3-chloro-2-
flooraanilino}-7-methoxy-6-{ [(25)-1-(chloroacetyl) pyrrolidin-2-yl Imethox yjquinazoline
(0.14g) was reacted with 1-methylpiperazine (5ml) 1o give the title product as a white foam
(0.122g); 'HNMR Specitrum: (CDC13) 1.91-2.01 (m, 1H), 2.04-2.12 (m, 2H), 2.17-223 (m,
1H), 2.25 (s, 3H), 2.34-2.45 (m, 3H), 2.49-2,59 (m, 2H), 2.62-2.72 (m, 2H), 3.08-3.26 (g, 2ED),

15 3.40-3.51 (m, 2H), 3.54-3.61 (m, 1H), 4.00-4.08 (m, 4H), 4.50-4.56 (n, 1H), 4.67-4.74 (m,
1H), 7.10-7.24 (m, 2H), 7.23 (s, 1H), 7.91-7.97 {m, 1H), 838 (s, 1ED), B.60 (s, 1H), B.66 (s, -
1H); Mass Spectrum : (M-F) 541.

. Example 56
4{3-Chloro-2-fluoroaniline}-6-[(AR)-1-(hydroxyacetyDpyomolidin-3-yloxy)-7-

20 mei:hoxyquinﬂmline -

N Cl

@': o8
o
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.GMF OJ WND5 Using a procedure simlar to that desc" 'befn?‘egl_;
preparation of Exanple 43, 4- (3- chloro-2- fl uoroaniliuo)-7 gxy“-g-(f

(2S) - I - (wbloamems£t yl ) pyaol i din 2- yl] met hoxy] qui nazol i ne "‘%1 L}g@s
reacted with 33% di rnethyl am ne in ethanol (5m) to give e titlTe product

as a foam (0.165g. 58%;'}I NVR Specizyjum (CDC ) 1.91-2.01 (m 111). 10
2.04-2.11 13 oxsulda dd, 211),
3. 40- 3. 50 ( '“i )z‘ﬂ fordistadiges @#?‘Pﬁ‘ﬂl)'% tr? é“f]'ﬁ"”if% %‘“i‘“%g((m 1H)? _
4, 51hgﬂ[55 - rcpbred af dedciibad 162 I mikh#s I H),

8. 00 Qslﬁﬁdemﬁg 47 (a'i?)s | M- NEMI(}%, ?-}]7-?551&%@6%&%%?& 1H) ; OfN;ss K

Spec tmaiiylene( ¢ikinride (JL&BI) m@gm@pﬂghﬂgmme (0.3 ml). The solution was cooled in an

L A0 R R PR P T R e Y ™ °

ckge @nna@mlafmm{oﬁ.ﬁm &hliGied bétween methylens chloride and saturated
fluoroani i no)7-mat hoxy-6-({(2S)-1-(ch]oroacetyl)pyrrolidin-2-yl]nmethoxy]qu

i nazmt;ums MHC(GD_; B¢ orgats: kperovascdeparaledpyashed milhriging-dbedidjer Naz$fdae t he

t t f 151g, ..509 t 1.75

! i gt o S I L "
TS sahdd o s RiftediEP 2096 W

03/ 082831“%- PCTI GBO3/ o%ef%i Tﬁgﬁ' ﬂéf'%ts 3. ggﬁ?%f&%ﬁ)& EP 4.08 (m :

414, 4haceromatogtphy clatigpwith Tacrgsingly polar mEUTRy of m&lhykm)e 7.90-7.96 (m

Ex%ﬁ{gﬁéﬁﬁgﬂhdnw (salura?nd \‘Jﬁh mwnia)%ﬁﬁzgw(iflfﬂ’ﬁ@ﬁnchwgﬁss c rg‘%n (M VB12-
title product s a paln: :felluw solid (0. lﬁlg, ﬁl%) H NME Spechum: {I)Iv![SD-dﬁ @ 393K,
500MEz) 2.10-2.40 {m, 2H), 3.50-3.70 (m, 3H), 3.70-3.85 (m, 1H), 3.95 (5, 3H), 4.05 (5, 2H)},
5.15 (s, 1H), 7.15-730 {m, 2H), 7.30-7.45 (m, 1H), 7.5¢-7.70 (m, LH), 7.85 (g, IH), 840 (s,

15 1H), 920 (bs, 1H);; Mass Specoum: (M+H)' 447.

Example 57
6-[(35)-1-Acetylpiperidin-3-yloxy]-4-(3-chloro-2-fluoroanilino)-7-methoxyquinazoline

A solation of acetic anhydride (42ul) in methylene chleride (5ml) was addec! dropwise
20 1o a stinred solution of 4-(3-chloro-2-flnoroanilimo)-7-methoxy-6-[(35)-piperidin-3-
yloxylquinazaling hydrachloride (0.175g,0.4mmeol; prepared as desciibed in Example 49) and
diisopropylethylamine (208d) in methylene chloride (20ml) at 0°C and (he mixture was
stirred for 2 hours and allowed to warm to room temperaturs. The reaclion mixtore was
washed with saturated sodinm bicarbonate solution, dded (MgSOy), filtered and evagorated 10
25 give a white foam. This was purified by column chromalography eluting with increasingly
polar mixtures of methylene chlenide/methanal (10040 to 93/5). The fmctions containing the
desired product were combined and evaporated under vacoum ¢ give the title product as a
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N~ 3, 4-nethyl enedi oxypyrrolidine hydrochl oride (87ng) wds? REFed[pe a”

al i ned solwhi i .
of 4- ( 3- chl‘gpg?@?fﬂf'uer oani | i no) - 7- et hoxy- 6- [ [ (2S) - 1- (chl or BECHERYIYIPYE ml | di -

.n 2- - - - y3lnethoxy}quinazoline (0.%, prepared as described in Fxanpie
" 43) and _In diisoprowlel%lprﬁne 0. 21M) in aeetonitrile (10n>) and the .
m xt ur éoRedessdoan (Q.4172, 6650y M&ﬁm@m Otdseh3THII LG 1 Wa <op AKD,i t | oned

veshed 0T A gRoas BE Rl Bl iy dap iAo bem, J30PL A ol T osi e

was pupigs A0lamns EoNRL 13307 X¢ e 7, ' ol ar
m Xt 5r235(§1?’$n}g¥ﬁyl ene é:%LOI’I dé?ﬂ%ﬁpﬁ%?lﬁﬂﬂﬁd}% glsﬁéa??‘g%% to
(95141700 (FHSD1 B.4D 45:1HHnS.28 G5 (ER) ass S tvemp @D ¢4 duct were evapor at ed

under, cuu give the title product as a yellow solid (0.2038; 70%);
rH |E%E@£-$-€m (CDC13) 1.92-2.22 (m 411), 2.54-2.61 (m 211).

3. 05- 34X3 chig : *_ A7 4. : 58-3.65 (m
113), 4. 3 shlirec m”f%’llé,ﬁafﬁ gj?E-)ﬁ'é%lafﬂrﬁhI@ffﬁpﬁﬁéﬁ%}#!%im, 4.84 (s,
1H), Spr@th@ggqbiBkeling. 11-7.22 (m 2H), 7-24 (s, IN), 7.96-8.02 (m |H),
8.38 (s, IH). 8.61 (s. Il1), 8.63 (s, 11Q 2a Mass Spec i (Mt D+ 558. -
The 3, 4- naet hyl enedi oxy@yrpl i di ne hydrochl ori de used as a starting
material was prepared Jg ol lows : A solution of di-tent-butyl dicarbanate
(Boc20Q, 7895 g) i ! acelédte (125 m) was added dropwi se to a stirred
m.xture of 3 pyrroli (25 g, 65% pure containing 25 pyrrolidine) and et hyl
acet at 6 5 "ciFéhad been cooled to OC. The reaction tenperature was
mai nt ai dugh ng the addition- The resultant reaction 2 2 SEP
2005 WO .05/ 0&P93T"PCH (003101306 - -149 m xture was allowed to warmto
anbi enp erature. overnight. Tice reaction mxture was washed
successiMely with water, 0.1N aqueous hydrochloric acid solution, water, a
sat urat ed aqueous sodi um bi carbonate sol ution and brine, dried over

magnesi um St §efne of smshasesifonst ddorndh@delmsmethylenotitladidemiprasadipior | ess -
e el b b oy ok Gyt
e g%@kﬁﬁﬂwﬁﬁﬁﬁ%ﬂ@h%&tﬁS ngd)adPad Gescbld in'Edniph 48y and 1) - 3- 3.0

diisopropylethylarnine (208 pl) in methylene chloride (20mi) at 0°C. The reaction mixture was

allowed 10 siir for 2 hours to Foom lemperalure. The reaction mixtire was washed with

saturated sodium bicarbonale solution, dded (MgS0,), filtered and evaporated to a foamn. This
15 was punified by column chrometography eluting with imereasingly polar mixeures of

 melhylene chloride/methanol (100/0 to 97/3). The Fractions containing the desired product

were combined and evaporated under vacunm to give the title produet as a white foam

(0.164g, B5%); "HNMR Spectrum: (DMSO ds ) 1.5-1.67 (m,1H), 1.67-1.83 (m,1H), 1.83-

1.95 (m, 1H), 1.95-2.12 {m, 1H), 2.55 (s, 3H), 3.1-3.23 (m, 150, 3.23-3:45 (m, 2H + H:0),
20 3.5-3.65 (m, 1H), 3.95 (s, 3H), 4.70 (m, L¥D), 7.18-7.35 (m, 2HT), 7.40-7.60 (o, 2ET), 7.90 (s,

1B), 838 (s, 1H), 9.58 (s, IH);; Mass Spectrum: (M+H)" 481
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_ A solution of the m xture of materials so obtained in acet e&po m) was B
added dropwi se to a m xture of N nethyl norphol i ne- N oxi de?ﬁ g6 osmium -
tetmidg‘(él and i0 water (500 m) whilst keeping the reaction
t enper at{f & 25C. -The reaction mxture was then sti FEEGBROEHS| ent
tenperature for 5 hours. The-sol ve% was evaporated and the - residue was
partitioned between ethyl acetate-” a'wa_ter. The organi ¢ phase was washed
w t hExbrapheS9 dri ed over magnesium sul phate and evaporated. The residue was

purl. Liedby cglum _ch on siJica using.increasingl ol ar
it tahlme gvoannin RPPH-I M Bytanifoni b SRS AREVETT S| Ui
and Bﬂtﬁ&%nﬁfa &M chromat ography on sili'ca using increasingly " polar
m xt ures. net hyl ene chl ori de and nethanol. There was thus obtai ned
tertbutyl3, 4- di hydroxypysrolidine-1- ‘arboxylate as an oil (34.6 g); NWR

911), 2.65.(m 213). -335 (m ?H), 3.6 (m 21T),

4.25 (m 211). A solwtigr
3, 4-di hyd narnal-i di he- = carboxylate (34.6 -)in DMF (400 20 m) was cool ed -
to 0-5C AndTsoo hydi i de (60% di spersion in mneral oil. 0.375 nol) was =
addedngoﬁn .
D brampnetjhang (15.6 m ) was added and the reaction mxture was stirred at i
5C for™ riutes. - The reaction mxture was allowed to warmto anbi ent 3

tenperature and was stirred for 16 hones. The was. evaporat,ed and the
rei due wieNghmethylasieercsis aﬂeﬁd%bwmmﬁﬁﬁmePWwb% c 25

phase,. hal (1= v LT WY A he --mgnesi um sul phat e
and g apo’?ﬂ%%q h?"ér]’éeé@_frg was %‘%I Pﬁ[eg %9%%??&%@%‘2@%1gt ography on silica
usi n?ldxmn&asm'mwhydﬁﬁhmﬁderﬂﬁmgt prepired e dekhbed intihamp(d49). and0- 60C) and .
ethyl acetate as eluent. There was thus obtained

t er t diisopropyleielayire (@10 BR y pethvlengichioride 427580 ot 6 The repcdan FUrUEsYay; |

(5 Mot A B Al ol ol Bl ol 2
hy@r eseRtofintBicibehf0 Bs10pa dricd {HES,), M daddedagoRatad teofoait. Thisof

ter[-butyl 3, 4-nethyl enedi oxypyrrolidine-I-carboxylate (19.7 g) in )
nmet hyas panfietioedlaen chomaegrapyalutingsw 8 scegsinglygieleai of The reaction

m Xt ur I I kP Lo 1a1306
- 150@@“'&%%“@%“%@3 N %‘%“@5@% ?@?)e%&@ﬁgﬁéﬁg?ﬁ ?F%hso vent was
evapesmhiftheane désied Ipmﬁi:ﬂlwere\mmtﬁﬂddtamaamﬂmm endegtivaiiugh tegike the title
precipitate was collected by filtration, washed wth diethyl ether and
dr i egrodnpiasa whits foams0di52a WM \ XIS Bharad L0 (P-4} #Pochl or i de
as; 52 DEYHF 158 5 (rh 3285 2N 2 36 Y H15: 3 05 ha ik BYESI8) (o, 2, 6Bo-#H8 . 335 (m
{m, 1H); 3.88 {dd, 1H); 3.95 (5, 3JH); 4.45-4.65 {m, 1H); 7.15-7.30 (m, 2H); 7.30-747 (m,
LH); 7.50-7.7 {m, 1H); 7.88 (s, 1H); 8.40 (5, 1H); 9.25 {s, 1H); Mass Spectrum: (M+HJ+_4E§-
Example 60 _ ) :
4-(3-chiloro-2-Muoroanilino)-7-methoxy-6-{[(2S)-1-(2-hydroxyisobutyryl) pyrrolidin-2-
20 yllmethoxy)quinazoline

4-(3-chloro-2-fluoroanilino}-7-methoxy-6-f(25)-pyrrolidin-2-ylmelhoxy] quinazoline
hydrochloride (0.25g; prepared as described in Example 31) was dissolved in a nuxtue of
methylene chloride (Sml} and diisopropylelhylamine (03 ml). The solution was cooled in an
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5 211), 4.65 (a. 111). 4.8 (m 2H), 5.1 (s, 1H). Exanple 55228EP 2006 —
4 (3-Chl op.0-2-fl ueroariliino)-7-ntiboxy-6-([(2S :
)-1-(1-me J&HWFaxrm ylacetyl) pyrrolldin-2-yl)rnet hoxyPCE@BtaRuosne p ~

F Cto Using a procedure simlar to_That described in Exanple 43,
4:(3-chloro-2- fluoraiill - 154 -

|'i no) TeerwhtapbathGo 1 &) 2-hedtchiisobuapel ghlgriler (01088 mlly z3dyd.| The haxtyjromixtezol i ne”
(0.14g) was reacted with 1 net hyI pi pera2| ne (5nt 1) to i ve the title

pr odudas #Ergd epid: fer prsdhqur gnd thep pattition galymated o1 (m

2 49 %q'gé“‘(?sﬁéﬁ‘% @%ﬁ%?ﬁé’éw 3’%‘%‘%} Eﬁﬁ%ﬁ‘%‘iﬁa@%gog‘ 51 (m

211) , Hherdt shkshapitared The résidle 4ol Giscolved inl)M MeBadolftaibnid 1 10ml) 4ndddt 74
(m  113), 7.10-7.24 (m 21p, 7.23 (s 91-7. 9 8 (a, 1H).

8. 66 gesultiny solgi nvmghu\ﬂwssc&f@bwmmomﬁmhgqmmwnﬁe&by

T o ah e &ﬁ’%ﬁ”' 5*"33' W#é%z&@mmm%wsmw@wm £ 12

2 SEP 8 931 Ph3kbtiond edmathing the expected product
(3-chlhoro-2-fl unroanl [ no) [(3R) py rolidin-3-yloxyj 7-methoxyquina-wine

hydr ootereevawrited aghthe tgrraned avithisiethylehex trgive tedjtlesampdimd ¢ ved i n

The SGIBIOT %@@ﬁéﬁﬁh&%ﬁ%@&?@ﬁﬂﬁ?ﬂ A T R R

chl @r isdes (h196,99113-3 304 R0 1H] 00200 (n SH)] K59 (€ masa, 9-843 Ghegneols-F g two

hours "and' t hen' partitioned between net hyl ene chloride and saturated

aqueotm, RIEBITIB (s, TH. H1H8A0 4, 2Ry 8.8 6, $BNH.6X (e Hvdyisp Spesitmaim: GMHED] dri ed
over 2‘3 SO,, filtered and evaporated The residue was dissolved in 7M
met | unGric ammonia (1 OM) and the resulting solution stirred overnight The

sol ve@x%? a@yaporated and the residue purified by colum chronatography
eluting w I ncreasi nSI y polar m xtures of mnethylene 10 chl ori de/ Met hanol

( sat udaiBeChigre2-8 ;no@ﬁ'i@ethpwaiﬂrﬁaﬂ-mmmmm ng the
15 ylearbonyllpiperidin-3-yloxylquinazoline

P
oo

HATU (0.26g) was added Lo a solution of m-cmﬁu—z-ﬂumumﬁﬁno}'?-mam‘n}'-&—
(piperidin-3-yloxy)quinazoline diydrochloride (250mg; prepared as described in Example
45), diisopropylethylamine {210ul) and N-methyl-L-proline (0.120g) in DMF (7.5ml) and the

20 mixtwe wag stimed at room temperatne for 2.5 hours. The DMF was removed under redoced
pressure and the regidue dissolved in methylene chlaride (50ml) and washed with sodium
bicerbonate (50m)) then waier (50ml). Purification by flash columm chromatography eluting
with methylene chlorde/methano] (saturated with ammoenia)(96/4). The fractions containing
the expected prodoct were evaporated to give a foam. This foam was dissolved in methylene

25 _chl-:mde. (5ml) and crystallised by the addition of isohexane (Sﬂml) to give the title product as
a mixhure of two diastercoisomers {0.130g). 'H NMR Spectmm ; (DMSO dg) 1.43-1.62 (m,
2H), 1.66-1.95 (m, 4FL), 1.96-2.18 (m, 4F]), 2.20-2.29 (m, 2H), 2.67-2.80 (m, 1H), 2.96 (m,
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. expected product weré evaporated and the residue was tntureted with : -
di et hyI ether to give the title product as a pale yellow sol 22 QEP1 2006,
61%) ; ' KuHDivheaReCt nUn: (DVBO-4 @ 393K, 500ML3z) 2.10-2. %Mﬂﬂﬁ&ﬁ)ﬁ
* 3.50-3-70 (m 3]3), 3.70-3.85 (nl, IB), 3-95 (s, 311) 4. S, 5-15
(s. 1f), 7. 15 730 (n1 273y, 730-7. q? g(m 113) 7. 50- 70 (m ill). 7.85 (s,
04

IH), 8.40 t5 1.M _9.20 (b ectrum + 447, Exanpl e
57 L 10,6528 (i, 1H), 550380 in. 30, 3.80.4.03 450, £5L4Ts i, 5254 a1

N~ PR 7159 ST ol 55, 5071 TR0 AP R 1o el PRl V12701l o

de ( Mhag4added dtopwi se 20 to a stirred solution of
4-(3-chl ore-2-fluomanilino)-7 nethocy-6-[(3S)-piperidin-3-
y| oxyEEgmmle63| i ne hydrochl oride (0.175g, 0. 4nmol ; prepared as described in

G RGBTSR KB S LA B Gt (2071

tenpq.ﬂbmqlﬁmﬁ@actl on nmixture was washed with saturated sodium -
bi carbonate solution, dried (MgS™4), filtered and evaporated to 25 give a

white foam This was purigfFeg by col um chromat ography eluting with
increasingly polar mxtu of et hyl ene chl ori del net hanol (10010 to
95/5). The f racdons cawt @iy ngat he desired product were conbi ned and

T T

evapor at ed ndeé vacuumto give the title product as af -Y _ 2 2 SEP 2Q06
WO 031082 € 0I'306 - -152 col ourless foam (0.117g, 66%; 'H S
ectrum ( 3]),' |.40-1.65 (m 1H), 1.70-1.94 (m 211), 2,00 (s,

311) 1p5- 2“20 m I71) M3.20-3.70 (in, 3H), 3.70-4.10 (m1H, - 3.95 (s,
4. KO- n1 1H), 7.15-733 (m 217), 7.33-7.50 (m 111), 7.50-7.70
(nl 1i) 1 90 (s, I.M 8.40 (s,111), 9.25 (s, IFl); Mss Spec_ trum
. +1) +44505 Exanpl e 58

? Ergt Lg;(;ro 2- I[varoanl 1i no) 6- [(&(}SS) 1- (rre Iluséallnf“([)nyl )fpd-(o?éhldl n_yl oxy}7-

fluproaniling) -‘?-methuxy—ﬁ-{mpmdm—?:—ylaxy]qumaznhna dihydrochloride (250mg} and

10 potassium carbonate (1.19g) in DMF (3ml). The mizture was stirred at room emperannz for
30 mina, fillered and the solvent evapomted. Purification by flash colurmn chromatography
elating with methylene chiloride/methanol (96/4) gave a foam. This was rilnated with diethyl
ether and isohexane 1o give the title product as a white solid (105mg); 'H NMR, Spectnnm:
(DMSO dg) 1.45 (m, 1H); 1.61 (m, 1H), 1.78 (m, 1H), 2.10 (m, 1H), 2.26 (m, 1H), 2.38 (m,

15 1H), 2.63-2.77 (m, 1H), 2.75 (s, 3H), 2.99 (s, 3H), 3.04 (m, 1H), 3.22 (s, 2H}, 3.94 (5, 3H),
4.62 (m, 1H), 721 (5, 1H), 7.29 (m, 1H), 747-7.55 (m, ZH) 7.88 (s, 1H), 8.33 (5, 11D, 9.59
(s. 1HD); Mass M : (MHED 488,

20
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. 11 1-A solution of net hanesnlfonyl chl ori de (34 1) in net hylze?esﬁ Eﬂﬁﬂ de .
(5m) was added 10 dropwi se to a stirred sol ution of .

4- ( 3- ehl OVB-2DBIEIBr oani | i no) -7 net hoxy- 6. -1(3S)-pi per di -BCT/GBOII306

y] oxy] qui nazal i ne hydrochl oride {175 rrg prepared as described in Exanple
49) and - diisopropylethyianine (208188 in nethyl ene chloride (20nl) at

0C. lerﬁn m xtiuewas allowed to stir for 2 hours to nom

t enperature e reaction m xture was washed with _saturated saodiy

bi car bbtiChlaotkNhorantinodd-Hethaysc{l-(33-Aifblosepyralidiad pdaestdPipEridor oam

Thi s rified by colum cl uonetography eluting with increasingly
pol ar %}‘ﬁg’] h’Pemet hyl ene chl ori del net hanol (10010 to 9713). The

fractions containing the.gdesired product were conbi ned and evapor at ed
under vacuumto give thle product as a white foam (0.164g. 65%;
"I3NMR 5 truer (DVBO ¢g)=d 67 (m1H), 1.67-1.83.1L83- - 1.95 (m 1B).
1.95-2.12 (m IM 2.95 , 3:1-3.23 (m113). 3.23-3:45 (m 2H+H, 0),
20 3.5-3. ? "311), 4.70 (m LE), 7.18-7.35 (m 2H).
7.44-7.6 . 111), 838 (s. 113), 9.58 (s, 1H);; Mass

" Specmax SEP 2006 WD 0510328. 31 PCTI GBG3l 01386 - 153-

Examul e 59
4-( 3- chlfréﬁa-f[uoroaniIind)-ﬁ-[(SS)-l-(N,Ndinethylaninoaeetyl)piperidin-3-
yl oxy] £ nt el hoxyqui nazoline 01 5 NN- D net hyl am noacetyl chloride

hydr oc i, de (69ny) was addedportionwise to a stirred solution of

4- (3-chl orfo-2-fl uoroanilino)--7-methoxy-6-[(3S)-piperidin-3-

yl oxy] qui azol i ne hydrochl ori de (175 ng; prepared as described in Exanple
49) and 'isopropylethylanine (210 I') in_methylene chloride (25m) at OC

T L e B ey Aol b St S SRR ™
The % eact i ofrhlarsacy

Zﬁlfﬁiﬁaﬂ%@*ﬁ@ﬁ% IPbRbERERR GIERGIRE SEnd didTT  T01 S TR i es
of  mMegipRRRI ﬁﬁ}‘l&ﬁu@@?ﬂjﬁ'ﬁémﬁﬁﬁ&lbﬁmﬁwﬂwﬁﬁ nbiRjurd WROsHirddat 90110) .

The fractions containing the desired product were conbi ned and evapor at ed
under mmjlﬂn;temtgp\f@‘]th@rt 313 Biflgprepyrealidine hydigshicsidedamthelindottersy 4985, 1 NUR:

SPect 118 APVBRLS AL oG8, i chs daichof S o b Wy e Bioe 1)

10 saturated aqueous sedium bicarbonate (10ml) and purified by flash column chromatography
eluting with increasingly polar mixhures of methylene chloride / methanol (100/0 to 95/5) to.
give a foam. This was dissolved in methylene chlodde (5ml) and crystallised by the addition
of ischexane (50ml) 1o give the title product (102mg). ‘H Spectrum : (DMSO dg) 1.45-

157 (m, 1H), 1.73-1.95 (m, 2H), 1.98-2.18 (m, 2H), 2.18-2.33 (ni, 1H), 263275 (m, 1H),

15 277-2.85 (m, 1), 2.85-2.99 (m, 1H), 3.04-3.19 (m, 1H), 3.21-329 (m, [H), 337-3.50 (m,
2H), 3.52-3.70 (m, 2FD, 3.77-3.99 (m, 4H), 4.63 (m, 1H), 7.21-729 (m, 2H), 7.47-7.57 (m,
2H), 7.87 (4, 1), 8.39 (3, 1H), 9.55 (d, 1H); Mass Spectum : (MHH)* 550.

|
r—
[EESTH Y



~(m 1n); 3.88 (dd 110); '3.95 (s, 313); 4.45-4.65 (m111); 7.2% SEROYIGH
2H); 7.30-7.47 (m 1A); 7.50-7.7 (m I1i); 7.88 (s, 111); SAO (s, 1H);

9.25 (s ss Spectmm (MtF1)}488. Exanple 60

C 45 (3-di ¥ ﬁ@@z#\éﬁuoroani i no) - 7- met hoxy- 6- [ [ (25) - 1- ( 2- hydF6XTEEBE N r y1)

pyrrolidln-2- 2n yI]ntetthy]quma inea (N1-gN 7#

4- (3 chl oro-2-fl uor”anilino)- OXY-6-[(2S)-pyrr~lidin 2-yhnet hoxy]

qui nEzsnplecid hydrochl oride- (0 259 prepared as described in Exanple 31) was

g: ?:‘&lﬁ:\?/‘m :ﬁ{%ﬁ?:ﬁg“@ﬁﬁ |on was%ﬁog@ﬂlln an 2 2 SEP 2006

”ﬁ% HdinRYRAY ftfifazolihe 4- |ceI water bath to 4C and
XY1's tyryl

chlortde (0.085ml) added The reaction m xture was
stlrred cold for one hg
and saturated aqueous
with brine, dried ovg

and then partitioned between nethyl ene chloride
. CC3- The organic |ayer was separated. washed
@, filtered and evaporated. The residue was
gc amonia (1OM) and the 5 resulting solution

stirre &gol vent was evaporated and the residue purified by
col um [chr %}tl uting wth increasingly polar mxtures of nethyl ene
r hlori ropdnol | triethylamne (971211) -- (951411). The fractions

cont ai ni tﬁe expect ed product were evaporated and the residue was
tritur oMth diethylether to give the title conpound as a white solid

(0.21 Il NMR SS ctxum (CDC13) 1.57 (s, 6H), 1.85-2.30 (m 41.1), 3.55
10 3. mlH, 3.75-3.90 (m M 3.90-4.20 (rn, 5H). 4-53 (d, 1), 4.7-4.85
(m 1d)./7.05-7.20 (m 211). 7.25 (s, 1H), 8.15-8.35 (m 21D, 830 (s, 111),
8.67 (s, 4M Mass Spe[ : (MrH)+ 489. Exanple 61 4-(3-Chl oro-2-Duo

oani l i ne) - 7- met haxy-6-(1-[(2S)-x-tnethylpyrrolidin-2- - 15°
yl gl Cbiytshdepil pRlokidE mmy@m@ﬂﬂqdltmmhuomf%wmqﬂ@@@ was added

Lo e O o it s o in 8ol Psbalf W™V - 6
; diisopropylethylamine (373} in methylene chloride (10ml) and ihe mixture was stired at
room temperature for I hour. (&)-(+)-3-pyrolidinol (202mg) was added, and the solution
stirred for 1 hour before being washed with sarurated aqueous sodium bicarbonate (10ml) and
10 purified by flash colunm clu'omaiugmphy eluting with increasingly polar mixtures of
methylene chlnnda ! mrhmml(saturated with ammonia} (100/0 o $5/5) o give a foam. This
foam was dissolved in 1pethylene chloride (Sml) and eryslallised by the addition of ischexane
(50ml) to give he tite product as a mixtre of two diastercoisomess (68rag); 'H NMR
 Spectrum: (DMSO ds, 100°C) 1.52 (e, 261), 1.87 (m, 3H), 2.09 (m, TH), 2.38 (m, 1H), 2.61
15 (m, 1H), 277 (m, 1), 3.18 (m, 15, 3.36 (4, 11), 3.53 (m, 2K,), 3.68 (m, 1H), 3.89 (m, ITH),
3.94 (s, 3H), 4.15 {m, 15, 4.23 (m, 1H), 4.53 (m, LH), 7.27 (m, 2H), 7.41 (m, 1H), 759 (m,
1H}, 7.89 (s, 1H}, 8.38 (s, 1H), 9.24 (br s, LH); Mass Spectrum: OMHHYT 530.



R T e R A el et = = e L.ttt LTS, T Tt ST

[P L S = == e 1 o = ' - e e T

p| peridi n-3-yl oxy) qui narzol i ne di hydrochl oride (250nM, ﬁ)m ?ﬁfLﬁ
€scribed in Exanple 45), diisopropylethylanm ne (2101) and i

-praline Wo.uzRgyp1in DVMP (73ml) and the 20 m xture was sti PCEBRIAINOM
tenperature for 2.5 hours. The DWVF was renoved under reduced pressure and -
the residue dissolved in nmethyl ene el58ki de (50nl) and washed with sodium
_bi cagg%%ﬁ@y\) then water (50mL). Purification by flash col um
chro eluting wth methylene chloridel nethana] (saturated with
ant r nog R4 Mudiverfiliva) 7-nethaxyé-fi 1njdagelliyld-exopipirezingl-oduct wer e
evaporated to give a foam This _foamwas dissolved in nethylene 25 chloride
(5nl) eharetylpiperidinsbplosyleHBAZMRE | on of | sohexane (50m ) to give the
title product as a mxtue of two diastereoi sonmess (0.130g)- tHiaA+lit,
522a=: (PWMSO d6) 1.43-1 (m 213), 1.66-1.95 (m 4H), 1.96-118 (Da,
4Fi), 120.2.29 (m 211 80 (m 11i),196 (m 2 2 SEP 2006 %4
_11311162X37 PCPI 69031136 - -155 113), 3.03-3.20 (tn, 1H), 3.51-3.80 (m

: ' Y, 451-14.68 (rn, I1EQ 7.22-7.31 (w, 231),
7.47-7-5 7@6)9 (i, 111); 839 (s. 113), 9.55 (m 113): Mass S
(|V|+H)\ 5 v TR

’ (3- Chl | | uomani | i no) 7 met hoxy- 6-(pi peridin3-yl oxy) qui nazol i ne

di hydr égh i de (250ng) and 10 potassium carbonate (1.19g) in DMF (5m).
The mi xufre ®has stirred at roomtenperature for 30 miss, filtered and the
sol vent evaporated- Purification by flash columm chr orrat ogr aphy el uting

W|th met hyl -@@\9 {f8d dditindhy at ed
wi t h2di et hy?ﬂ&?%‘?{?’f)angﬁ ﬁ] n{]asto glﬁz/e 201??{ e product as a Wm)fe
solid ¢ ,ﬁ-@lmﬂmjﬂ y}mnnaﬁﬂ]‘vﬁ&kb)inﬂnhﬁdﬂt?jﬂﬂl gpond 1. 61 (m ID). 1.78
(rn. 1IN, O(m 1H, 2.26 (m 1R, 2.35 (m 15 111), 2.65-2, m 111).

2.75 (éusc@mpﬁcmm {3’3-1!51) imetylene chipide G10m) and thppgixruge yas 3).
4.62 (m 11 o Zl(fs e, 1 lgi%ﬂ"jﬁ]plpc@zlni—nnﬂ (YQSBmg)(ﬂs Aaliad, and ll%%ﬂil.ﬁmnl'_')

8.33 (Tom
stlrmd fur 1 h-:mr before being washed wilh satvrated agqueous sodinm bicarbonate (10mel) and

10 purified by flash column chromatography eluting with increasingly polar mixtores of
methylene chlaride / methanol (100/0 to 95/5) to give a foam. This foam was dissolved in
methylene chloride (Sml) and crystallised by the addition of isahexane (50ml} to give the litle
compound (177mg); 'L NMR Spectrum : (DMSO dg, 100°C) 1.57(m, 1ED, 1.91 (m, 2H), 2.08
(m, 1¥), 2.67-2.85 (m, SH), 3.08 (s, 2H), 3.18 (m, 3H), 3.32 (d, I=15Hz, 1H), 3.47-3.60 (m,

15 2H),371-3.83 (s, 2L, 3.95 (s, 3H), 4.57 (m, 1H), 727 (m, 2H), 742 (i, 1H), 7.60 (b, 1H),
7.8 (s, LF), B.40 s, 1H), 9.23 (br s, LH); Mass Spectrum: (M+H)" 557. '
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(s. 111); Mass Syechvm (M+H > 488. 20 25 y ~ - . ~ 2 2;
031082831 - PCriGB03101306 -156- Exanple 63 :

EP 2006 WD
2 SEP 2006

4- (3- Cohg é ﬁa oromdno) - 7- mel hoxy-r[1- (3, 3-di fl uoropyr algidi q:bl‘mﬂ fcetyl)pi
oly c(1 or

- peridin- qul nazoline - N C 0 4r 5 Chl oroacetyl
was addedtoasolutlon of 4-(3-Chl )- 2-f | uoi oani |l i na) -

7- met hoxy5- ( pi peri di n- 3- onxy)qU|nazoI|ne di hydrochioride (2
dii s@mﬂl&gﬂnyl amne (373l) in nmethylene chloride (10m) an

(471r1)

50ny) and
d the m xture

hydr?&@l Gﬁlﬂ’gg tz'%“ﬁ?ﬂ%’lﬁ_@ggguer ?@%ﬁﬂﬂwﬂﬁ%ﬁhﬁyms aalﬁ ggf.ﬂgin%l-dlt Rg

sol utﬂﬂg;}qﬁm(ﬂmefor | hour before-being washed vmth- la setur'aied

- aqueous .sodi um bi carbonate (10ml) and purified by flash col.um
-chromat ography elutimg Wth i ncreasingly polar mx tures of nethylene
chl oride f nethanol ) to 95/5) to- give a foam This was dissolved in

met hyl ene chl ori de
(50nf) t L
157 (m :

itIe product (102ng). r13 DR'IR S h um =
,- 15 237-2-85 (m 1H). 2.85-2.99 (m

arfd crystallised by the addition of isohexane

(DVBO d6) 1. 45-

(m 2H),198-2.18 (m 211), 2.19-2.33 (ni,

111), 3.04-3.19

1H), - 2- -
(m IH, 215329(m |.M 337-3.50 (m 21p, 352-3.70 (m 2H), 3.77-3.99

(m 4H) 63 (m 1H), 7-21-7.29 (m 2H), 7.47-7.57 (m 2ET), 7.87 (d,
110, 8.139 (s,1H), 9.55 (d, ill); Mass hxtm: (A l+H"' 550. 2D _ ... ~ ~ .~
2 2 086 WO 031082831 PCr1GB0310 (306- - 157 Exanple 4.

(3-Chlord-2-tluoroanilino)-7-nei hagy-6-(1-(((3R)3- hydroxypyrrolldln | -
yl]ac yl ] pi peri di n- 3yl oxy) qui uaaol i ne 5 Chl orbacetyl chloride (4791) was

added a solution of 4-(3-Chloro-2-fluomanilino)-7-
. Q

5 Chloroacelyl chlaride (471]) was added to a solution of 4(3-Chloro-2-fluoroanilino)-

7-methoxy-6-(piperidin-3-yloxykuinazoline dihydrochloride (250mg) and

- diisopropylelhylamine (373} in melhylene chloride {10ml) and the mixime was stimed at-

room temperature for 1 hour. 1-Acetylpiperazine (292mg) was added, and the solu
for | hour before being washed with saturated aqueous sodinm bicarbomale (10mI)

tion stirred

end

10 purified by flash column chromatography eluting with increasingly polar mixtures of

methylene chloride / methanol (100J0 to 95/5) to give a foam. This foam was dissolved in
methylene chlorids (Sml) and crystallised by the addition of isohexane (S0mL) to give the title
componnd (73mg); 'H NMR. Spectrum: (DMSO dg, 100°C) 1.55(m, 1H), 1.88 (m, 2H), 1.92
(s, 35D, 2.11 (m, 1H), 2.30-2.48 (m, 4H), 3.10 (d, LH), 3.28 (d, 1H), 3.34 (m, 4H), 3.56 (m,
15 2H), 3.73 (m, 1H), 3.88 (m, 1H), 394 (s, 3H), 4.56 (m, [H), 7.27 (m, 25D, 7.41 (m, 1H), 7.60

(m, 1ED, 7.90 (s, 1H), 8.3 {5, 1ED, 9.27 (m, 1H); Mass Spectrom: (M+E)" 57L.

Example 67 _
4-(3-chloro-2-fluoroaniling)-7-methoxy-6-{ (2R }-1-methylpyrrolidin-2-

yllmethexy)quinazoline
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" (195ny

rret hoxy- - 6- (pi peridin 3-yl oxy) qui nax0l i ne di hyt| rochl onde (ZQOTEQ]EFE‘ ﬂbﬁ -
di’i sopropél et b¥l amnc (373pl) in nethylene chloride (lom) and m Xt ure
was stirr ZP3bom tenperature for | hour. (R)-(+)-3-pyr FETEGRP1Y602m)
was added, and t'he solution stirred i@rﬂ hour before being washed with °
sanr at cd aqueous sodi um bi carbonate T ) and to purified by flash colum

cElr oma'éogrlaphmtmhhmbrzlgﬁmmmrzgﬂmmmgb)ﬁ—mm?ggl bw) K2R)}-pyroidinZet hyl ene
chloride 1 niethanol (s e ni a ive a
foam  WredoRylanzakte dies H&%@zﬂ%w Eﬁ}@ﬁgéﬂst al i sed
by t he, add \ t

of twolh '%@@@éomr%ﬁ%é@%ﬁm G ) IR IR R e
211), Hout/The fbaci@dn) mixduRSvisthen svaporalednidiet 'ﬁmmﬂlhb ﬂzﬁmﬁimtiﬁlth toludri) and2. 77

(rm111). 3.18 (m 1H), 336 (d, IM 353 (m 2% 68 (in, 111) 3.89 (m
11i)5 pslitiangdshelgaen ethyl apstaterand satupated aqugopsNakiG 03 Ahs grganic Ipygr wes27 (rn.

2100 it B B ot oo el 2, 2+

PCTI G&Jﬁﬁ&l ash-chasinarG PRy &uﬁﬁg with mm:asmg] lar mixtures of methylene
4- (3 ’g met hyl - 3- oxopi perazi n- 1-

toro-Z-fluoroanitino)-7-metlrox é
oyl )acecmbppw‘psmaumm;m&wta@mma}{ﬂéf}w » Bredmcgpraeataining phedesired

(4781) added 't soI ution - 2

o et e CaiBia B s el o el o el Bl Lo R ATRON Wl Riarred with

di | §pPHRAW 1%&%%3%&%@@%@%%;& gmeummﬁp;d&uc(twﬂmmadm {l:e15§}p<t ure
was stirréed at m)mte@erature for | hour. 1-Methyl- | er zin-2- one

dg 135183 (msﬁmar]eﬂiﬁ-ﬂdﬂ (!l!l. W2 3p dmpdhg washed

195y H MR ratiuma
| Col umad r%gﬁﬁ%&@ﬁﬁﬁ?%ﬁﬁ gty 5%3@*%5?% HE TR oo

net hyl efg -£80.9r9008:, 1HET.A81HS (@, 010 780X B 26qs IHY,S. 87(5 OHMMALE s Foam was
di ssol ved' I n lﬂhy} ] ene chl or| de (5M) - I<:';1nd crystallised by the addition of

i sahexSpectaa@ '(M+H) @ilde the title conpound (177ng); 1H NMR Spectrum : (DVSO
d6, 1000 157¢m'111), 1.91 (m 2H), 208 (m11l), 2.67-2.35 (m.513), 3.08
(s. é%‘m&—(ln 311), 3.32 (d, 7=1511x, 1H), 3.47-3.60-(m 15 211),.
371353,&%,35&1&,“ ibss 311), 4.57 (m 11d). 727 (in, 213), 7.42 (nz

1H, 7.60 (m |13 .89 (s, 111), 6.40 (s, ;113), 9.23 gl_llor S. 113); Mass
Spect r The fllotnE i tﬁarcpresentanve pharmaceum:.a] dosage forms of the invenlion a5

defined herein (the active ingredient being termed “Compound X7, for therapeutic or

prophylactic use in humans:

20
@)  Tabletl ' * mg/lablet
Lactose PhBUL.... ..o cemrcsmassssstmessssacanisss 10213
Crozcarmellose sodivm........ceeceecrciiiivciiennene,. 12,0
25 . Miaize starch paste (5% wiv paste)....omreeeen. 225
Juf 3 Ty TS TN 1 BT 1= U — 30
)  Injectionl (50 mg/mal)
Compound X....... e eme e e s sere s s 5.0% wiv
30 1M Sodinm hydroxide solutioN e 150% viv
0.1M Hydrochlaric acid {to adjust pH io 7.6)
Polysthylene glycol 400... ... 4.5% wiy

Water for injection to 100%.
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20 25 2 2 SEP 2406 WD 0311182831 PCr/GlloSlftlSl)G -159- Exzr&le 66: :
" 4-(3-Chloro-2-tlnoroanilin(p)-7-metboxy-6-(1-r(4-acetylpi pera HZﬂﬂﬁ)aceLy
1Pi Peridi n-3- yloxy]quinazoline _NF CN) .~a 5 ChloroaceLyl chloride

. (4714) WO %@#8Ed't 0 a sol ution of 4-(3-Chloro-2-fluoroa BGCIICReINIING

7- mel hoxy- 6- (pi peri di n- 3-yl oxy) qui nazobne dlhydrochlorlde (250ng) and -

di i sopropyl et hyl ami ne (373%) in neth§lene chloride (LOM) and the m xdae

was stirred at- roomtenperance for 1 hour- 1 Acetyl pi perazine (292ng) was
added, and.the solution stirred for 1 hour before being washed with .
sat ur at ed W%Mﬁmﬂeahbohﬁmd@@dﬂ%nﬁmﬁlim@dnﬁsiwlb:pwﬁaliash cof um

gﬂlrgmat o%raphy el ut| vm t hP]:ErE@%TngI n yé.,ap"' ar g;g?}qﬁt[fﬁggﬁ@ net h r{!ﬁeggm ved

) 42l | ised by the addition of isohexane
(50mr[§éto gl ve the 11{??[1& corrpoungl%gSng) 111 NWR Spectra : (DWVSO da,

10GC)RefernteExdrhple 1 1. 88 (m 21D, 1.92 (s, 311), 2.11 (m 111), 2.30-2.48
(m 411), 3 10_(d, LI Sh . 28 (d 111), 334 (m 4113 56 On, 15 213),

3. 73 GAfetexyst- )T methprgguingzelin rpgl;yondp 27 (m 211),
741(m'111) 760 (m 111) 7.90 (s. 19)- 838(s 111), 9.27 (m 10);
Mass Spectrum (M-M+ 571. Exan_Ww c

4(3-chl oro- 2-fl ugFeaaft 0) - 7- met hoxy- 6- ([ (2R) - 1- met hyi pyrrolidi a-2- -

yl ] nnet huxy) qui linep 4. J 222 SEP 2406 WO 03/4162831 -

PCTI ?01306;4 & rnixutre of

4-(3-1tj orQ-2-f | ugroanilino) 7-nethoxy-6-[(?. R pyrmidin-2-
I):[‘*N
N"J HOL

T

6-Acetoxy-4-chloro-7-methoxyquinazoline (prepared as descxibed m Example 25-5 of

10 in WO0L/66099, 6.00 g, 23.8 mmol) and 3-chloro-2-fluoreaniline (3.46 g, 23.8 mmol} were

suspended in iso-propancl (200 ml). The mixiure was heated to 80°C under reflux for 3

hours. The solvent was evaporaled; the residue was crystallised from aceionitrle, giving the

product hydrochloride as a pale pink crystalline solid {8.16 g, 92%); 'H NMR: 2.37 (s, 3H),

4.00 (s, 3H), 7.34 (ddd, 1H), 7.48 (5, 1H), 7.52 (ddd, 1H), 7.61 (ddd, 1H), 8.62 (s, 1H}, .86
15 (s, 1H); Mass Spectrum: 362.4, 364 4.

Reference Example 2

4-(3- Chlom-z-ﬂuumam]1nu}ﬁ-hyﬂruxy—‘?—methnxqunazuhne
ﬁ-Accl:nxy—4—(ﬂ-chlﬂm-z-ﬂuomnmlma}-?—mﬁthaxqunaznhnf: h}rdmchlunde
(Reference Example 1, $.72 g, 21.9 mmol) was dissolved in methanel (200 m1).

20 Concentrated pqueous ammoma (15 ml) was added, and the solntion heated to 50°C with
stirring for 2 hours, causing precipitation of a cream colonred solid. The solid was collected
by filtration, washed with dielhyl ether (3x 200 ml), and dried in vacue at 60°C over
diphosphorous pentoxide, giving the product as en off white solid (5.40 g, 77%); "H NMR:
3.95 (s, 3H), 7.19 (s, ITH), 7.23 {dd, 111}, 7.42 (dd, 1H), 7.50 (dd, 1H), 7.64 (s, 1H), 832 (s,

25 1H), 9.43 (s, 1H), 9.67 (br.s, 1H); Mass Spectrum: 320.4, 322 4,
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yl met hoxy] qui nazol i ne hydrochl oride (250 ng) (Prepared as Zj?\?\géfb%ﬂj in
"EXampl e 32), formc and (5m) and formal dehyde (37% wW v in er &25n1)

was heat HOPHMEIBH for one hour. The reaction nmixture was RiRGERENAPS at ed

under vacuum azeotroped with toluene and 5 partitiaoned between ethyl

acetate and saturated aqueous NaHCO316Xhe organic | ayer was washed with

brine, dried overNa2SO4. filtered and evaporated. The residues were then
purified by flash chromat ography eluting with increasingly polar rnixtuns

of netRefeienee Exhinpld Blel net hanol (saturated with ammonia)-(9812-9416) The
fractions containing the desired product were conbined _and evaporated to h
gi ve $-UGl-tsr-Poixysashonghpisridin-d-yllexy -4 SehlpronZ-lyomeaniigd)et-her, filtered

and dri@ﬂ Jl,ﬂmd_wﬁ}/ umto give the title product as a white solid (0.-15Q);

1H NLVSHEEFUm "?ﬁ%so d6) L.55-1-83 (m 31);195-2.10 (m 1H); 230-235 (m

LIPs 2.45 (s, 3H); 2.68-2.85 (m1H); 2.93-3.10 (m M 3.92 (s, 31);

3.92-4.15 (m 211); 7.19 (s, 113); 7-20-7-30 (m 113); 7.40-7.55 (m

21-1); 7.81 (a.lll); 83 ,111); 9.57(s, 1H); Mass shun: (MtH)} 417. 15
Exanpl e 68 Pharmaceuti ositions - The following illustrates a
representative pharmacleutd cal dosage fours of the invention as defined

herein (the @Tv gr¥#di-ent being terned "Conpound X'). for therapeutic

or - p [ Fn humans: 20 (a) Tablet 1 ng/tablet Conpound

r il

Xoo.o.o.. . T 100 Lactose

Ph. Eur..... [ . P 182. 75
Croscarnel lose sodium . ...... .. . . . . . . . 12.0 25

Mai ze stan 9 V.. e i B TP a 2 pVRONRES| um
Stearate | FEPSHIo SIbIEAIRRY Chycrony 7:mehoryguinazoling (Beferted FBARHPES | 5o
ngl t nka)13700HE FBEImAol) was dissolved inDMA (S0-ml)- ters Byl @4~ - - - - - - ...
5.0%wWv 30 1M Sodi um hydroxide solution .......... [P 15. 0%
vl A0 @qlmqyﬂfmaplpﬂaﬁwlﬁml% {pippared 75 15)Chemicyd | & Bharyacendicgl ycol

et or THEE 3000 9P 827559 30 et GRS Tte G BSHEY 01306

mmnol) were added, and the mixture was heated to §5°C with stiring. At intervals of 2 hours,
4 hours and 6 hours, ferf-bulyl 4-methamesulfonyloxypiperidine-1-carboxylate and cesinm
fluoride were added in the above quantities lo the reaction mixtare. Heating was continued at

15 85°C for a further 6 hours after the final addition. The solvent was evaporaied, and the
1esidue was partittoned between DCM (150 ml} and HpO (150 ml). The agueous layer was
extracicd with DCM (4x 100 ml), and the exwactions combined with the DCM layer, The
mmﬁncd DCM fractions were dried over MgSO; and evaporated. The residue was purified
by chromatosraphy, eluting with 0 to 2.5% (7:1 MeOH 7 concentrated aquebus NHOH) in” ™

20 DCM. The appropriate fractions were combined and evaperated, giving the product as a light
brown fum (2.40 g, 58%, allowing for 2.3 equivalenls of residual DMA); H NMR: .40 (s,
9H}, 1.60-1.65 {m, ZH}, 1.95-2.00 (m, 2H), 3.20-3.25 (m, 2H), 3.65-3.70 {m, ZH), 3.92 (s,
3H), 4.68 (m, 1D, 7.21 (s, 1H), 7.27 (dd, 1H), 7.47 (ddd, 1H), 7.51 (dd, 15, 7.85 (s, 1HD,
B.36 (s, 1H), 9.53 (3, 1H); Mass Spectrum: 503.5, 505.5

)1
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. -161- The above f-ornul ati ons nmay be obtai ned by conventional procedures -
well known in the pharmaceutical air For exanple the tabl ey o008’ epar ed

by bl engjdehaishgconponents together and conpressing thepg )&Egb pplo a

"tablet. 5 Reference Exanple 1 6_Acetoxy

(3-chl oro-) fuoroang"rao) - 7- net hoxyq wnl i ne hydrochloride |- ~4™ NCd *

M."d 6-Acctoxy-4-chl om 7- met hoxyqui*nazol i ne (prepared as described in

Examﬂﬁﬁﬁm_ulgﬂi n W01166099. 6.00 g, 23.8 mml) and

3--¢c 2-1 oa 3 44 [ LSREREG) D [
i so- g’@{ﬁw B E’(ﬂ rg'f’" ﬁﬂlggﬂdnl sg’#ﬁ%"%&'& unger rg¥ ux for 3 -
hour Spet was evapor at ed the residue was crystallised from )
acelonltr e; giving the - prodnet hydrochl ori de as a pal e pink crystalline

SOlId%,DﬁG g, 92% NVR 2i7 (s, 31J), 4.00 (s, 3H), 7.34 (ddd, 1H),
7.48 @ 752 , 7.61 (ddd, 113), 8.62 (s, 1H), 8.86 is (s,

Ss 2¢4.364. 4- Reference Exanple 2

4- (3Ch| oro-2Z-i 0) - 6- hydr ng- 7- net hoxyqui nazoi i ne

6- Acct oxy4- ( 3- ch o=/-f | uoroani |l i no)-7-nmet hoxyqui nazol i ne hydrochl ori de
(Reference Examile 1, &72 g, 21.9 mmol) was dissolved in nethanol (200 m).

ncent ?ﬁéﬁl ﬁﬂgﬂﬂ‘& :Q}& ém],gﬁgg line (Relepénce A iinle heat ed
OCW|t I TTing ?%r oﬁh aﬁtsmg peC|p4?1at|on of a cream

eoI OrR, §00 s1p], Eﬂg'ﬂihﬁuta@-}aschsmbmﬂ:ui DbEA. €35 mﬂ))y Hulﬂssma:t tagbrnaield RER mgi 870di et hyl
STC?@&Sﬁaﬁg?fﬁm 32(?@%“ efﬂ_ D(}fg}cuo i?lt l.8ve_1 tghqiﬁ?orous;gggt E»S(l’de.
311) Mﬁih@%} M%ﬁdﬁi&wéﬁ'sﬁsﬂ;&%yﬂﬂﬁmﬂ&éﬁm&é%&dﬂﬁﬂ@& 7.64 -

9.43 (s, 113); 9.67 (br.s, 1H); Mss Spectrum
320 4yasIBirred at B0PC fo2 4 hoafsP THARblveitGra3hapaakd, RdhCiS DR MEIRGitioned 162

A KA e TR )
100 mf) and the extractions combined with the DCM layer. The combined DCM fractions
were filtered through a silicone-treated filter paper, and evaporated, giving the product as a
brown solid (1290 mg, 98%): "H NMR: 1.20 (m, 2H), 1.3% (s, 9H), 1.82 (mn, 2), 2.03 (br. m,
1H}, 2.70-2.85 (br. m, 2H), 3.93 (s, 3H), 3.95-4.05 (br. m, 2H), 3.98 (d, 2H), 7.19 (s, 1H),
15 7.26 (dd, 15D, 7.46 (dd, 1H), 7.50 {dd, 1H), 7.76 (s, 1H), 835 (s, 1H), 9.57 (5, 1H); Mass
Spectrum: 517.3, 519.3

Reference Example 5
6-{[2-(1-tert-Butoxycarbonyl)piperidin-4-yIethoxy}-4-(3-chloro-2-flueroaniling)-7-

methoxyquinazoline

o5
i

4-(3-Chloro-2-fluoroaniling)-6-hydroxy-7-methoxyquinazoline (Reference Example
2, 500 myg, 1.56 mmol) was dissnh;&ﬂ in DMA (25 ml). Polassium carbonate (864 mg, 6.26
mmol) and tert-butyl 4-[2-(methanesulfonyloxy)ethyllpipesidine-1-carboxylate (prepared as
described in Example 20 in US 5252586; 504 mg, 1.64 mmol) were added, and the mixiure
75 was stirred at 60°C for 16 hours. The solvent was evaporated, and the residue was partitioned

between water {100 ml) and DCM (100 ml), The agueous layer was extracted with DCM (3x
100 m]) and the extraclions combined with the DCM layer. The combined DCM fractions

s S v O

I3



LI et o T 1 Ll i S SRR WL LS ol . e L e e e L]

s 0 F a 4-(3-Chloro2-#i uonanilino)-6-hydroxy 7-nei haxyqui naxgly %g .
(Ref erence Exanple 2.1870 ng, 5.85 mml) was di ssolved-in 2( anﬂ.ﬁ
tert - But yV@4%¢ t hanesul f onyl oxy) pi peri di ne-1 - cazboxy! at@-KGheRAERI as
in Chem cal & Pharmaceutical Bulletin 2001, 49(7). 822-829; 490 ng, 1.76 ~
nmol ) a~nd cesium fluoride (890 ny.- 5168- mmol.) were added and the m x

ture @}&ﬂ]ﬁog MR ours and
6 hours tert- utyﬁﬁggnﬁgphgﬁ%éﬂg onyF(}ég/Sngﬁ I ne- Ebox ate aﬁd cesium
f1 uor i ttewmefosm 48Remiz) Y00%)e 'EIDOVR : 4uirk.18 {mﬂﬂblﬂﬂdsrmmmmmsmeatr ng

ﬁivéﬁtﬁﬁei%é@%aﬁi? 3 %%it‘ﬁ%% 435GB AT o e B b (10
100
3 0 PRET G T RS L A 0 S8 1B ABLL SHalDsBERLIRG 00,

fractr ons were dried over NgSO4 a_nd evaporated. The resi due was purified by
chromat ogr aphy, -eluting with 0 to 2.5% (7:1 M:OL1l concentrated aqueous MOH) -
in. 20 DCM The appropriate fiactions were conbined and evaporated, giving
the product as a light broewn foam(2 40 g. 58% allowing for 2.3
equi val ents of residual DMA,; "H MR 1.40 (a. . 910,1.60-1.65 (m
21),1.95-2.00 (m 2H), 3.20-3.25 (in, 2H). 3.65-3.70 (m 2H),” 3.9? (s,
3H), 4.68 (rn, 11), 7.21 (s. IB). 7.27 (dd. IH). 7.47 (dad, 113), 7.51 (dd,
M 7.85 (s 1H). 8.36 (s, 111), 953-(a, IM Maas Spectrum 503.5, 505.5 25
30 - - -------- - 2 2 SEP 2006 WD 031082831 PCH/ 680314) 1306 -163-
Reference Exanple 4 6-(((1 ’
tart - But oxycarbouyl ) pi perid"sn-4-y1l] net hoxy} - 4-(3-ebl oro-2-fl uoroanilino)-7
- met hoxyqui nazoline a 5 4-(3-Chloro-2-fluoroaniliuo)-6-hydrozy-7
met hoxyqui nazo]i ne (Reference Exanple 2, 700 ng, 2.19 mmol) was di ssol ved
in DMA (35 m). Potassium carbonate (1209 ng, 3.76 mol) and ten-butyl 4
(t ol uene4- su] f onyl oxyrnel hyl ) pi peri di ne-1-cadwxyl ate (prepared as
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described in Exanple 1 in WO 9427965; 808 ng, 2.19 nmmol) were added, and i
the m xture was stirred at 80C for 4 hours. The sol vent was evaporated, and =
the residue was partitioned - 10 between water (160 nml) andz%ﬁﬁ?@ﬂﬁrﬂ).

The aqueous | ayer was extracted with DCM (3x 100 m) and the exitactiions
conbined with the DCM | ayer. The conbined DCM fractions were filtered

through a silicone-treatcd filter pap6f: and evaporated. giving the product

as a browngcsdings (1290 ng, 98%; rH NMA: L20 (m 2H), 1.39 (s, 911), 1.82.

(m 211), 2703 (br. in, 11-1), 2.70-2.85 (br. m21l). 3.93 (s, 3H),

3.95.4.05 (br. in. 211), 3.98 (d, 211), 7.19 (s, 1l1), 15 7.26 (dd, 113).

7.46 (dd, 1), 7. .11=l), 835 (a, 1H), 9.57 (s, 113);

Mass pect ﬁu%ﬁ'nﬂéfﬁg%é‘gg’fé%%gﬁggggg%@%i'ExarrpIe 5 6-[ [2-
(1-tart-Bntoxycarbonyl)pi peridin-4-yl] ethoxy)-4-(3-chloro-2-Fiuor

oani | i no)-7- nnet hoxyqui naboline Y-a 20 1 dd t

4- (3- Chl oro- 2- Duor oani | i vo) - 6- hydnxy- 4 nmet hoxyqui naxol i ne (Reference

Exanple 2,500 ng, 1.56 minor) was ( ved in DVA (25 m ). Potassium
carbonate (864 ng, 6.26 mmol) and §€
4. [ 2- (et hanesul f onyl oxy) et hyl | pjppt
described in Exanpl e,20 in US 525p
the mixture 25 &S 3¢ THed 60€
and the residue was partit

he™z?car boxyl ate (prepared as

586;.,504 rag, 1.64 mmol) were added, and

r G16 hours. The sol vent was evapor at ed.
befween water (100 m ) and DCM (100 m).

The aqueous | ayer was ext riact ed wi.kzh DCM (3x 100 m) and the extractions

conbi ned with the DB&W+Ayer.™~The Monbi ned DCM fractions 2 2 SEP 2996 WO
03/08n] - 1 PM3E03101306 - -164 were Fifltered through a silicone-treated

fi ber paper, and evaporated, giving the.pnduct as a brown foam (830 ng, -
1009 ; @hérebdl [t: 1.00 1.18 (m2 ,1.38 (s, 9E),1.65 1.80 (m 5 ), 2-65-2.75 :

iy, 7674 Ky rspieiiy A bIDka 7 77 (s, 1), ' 36 (3. IH), 954 (s,
1H); MassoSpeatditdromddydfoer 33-60)alkaxy and (174¢)alkdich(1 e a Ak, Gnd WikreiftL Al V5
any (1-6C)alkoxy group within R'-X' oplionally bears 1, 2 or 3 substituents, which may b the

10 same or different, selected from hydroxy, fluoroand chlero.

X2 is a direct bond or CHz;

Q! is (3-7C)cyeloalkyl or heterocyclyl, wherein Q' optionally bears 1. 2 or 3 substituents,
which may be the same or diffcrent, selecled from halogeno, irifluoromethyl,
trifluoromethoxy, cyano, niiro, hydroxy, amino, carbamoyl, acryloyl, {1-6C)alkyl, (2-

15 8C)alkenyl, (2-8Clalkynyl, (1-6C)alkoxy, (2-6C)alkenyloxy, (2-6C)alkynyloxy, (1-
&C)alkylthio, (2-6CYalkenyllhio, (2-6C}alkynylthie, (1-6C)alkylsulfinyl, (2-
6Calkenylsulfinyl, (2-6C)alkynylsulfinyl, {1-6C)alkylsulfonyl, (2-6C)alkenylsulfonyl, {2-
6C)alkynylsul fonyl, (1-6C)alkylamine, di-[(1-6C)alkyl]lamine, , N-(1-6C)alkylcarbamoyl,
N.N-di-[{1-6C)alky) Jearbamoyl, (2-6C)alkanayl, (2-6C)alkanoyloxy, (2-6C)alkanoylamino,

20 N-(1-6C)alkyl-(2-6C)alkanoylamino, sulfamoyl, N-{1-6C)alkylsulfamoyl, N.N-di-[(1-
6Chalkyljsulfamoyl, (1-6C)alkanesulfonylamino, N-(1-6C)allkyl-(1-6C)alkanesul fonylamino,
carbamoyl{1-6C)alkyl, N-{1-6C)alkylcarbamoyl(1-6C)alkyl, N.N-di-[{1-
6C)alkylJearbameyl(1-6C)alkyl, sulfamoyl( 1 -6C)alkyl, N~{I1-6C)alkylsul famoyl{1-6C}alkyl,
N.N-di-[(1-6C)alkyl]sul famoyl(1-6C)alkyl, (2-6C)alkanoyl(1-6C)alkyl, (2-6C)alkanoyloxy(l-

25 60alkyl, (2-6C)alkanoylamino(1-6C)alkyl and N-{1-6C)alkyl-(2-6C)alkanoylamino(1-
6C)alkyl, or from a group of the formula:

Qrx>-
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1 A quinazoline derivative of the Formula l: HNGA QX? G_ NG ~J
R-X e N 51 wherein: G and @ each independently is hal Go8EP;70-X is
sel ected from hydrogen. (1-6C)al koxy and (1-4C)al koxy(1-6C)al koxy, and
wherein any (1-6C) al koxy group within R-X optionally bears 1, 2 or 3
substi tuents, which may be the 10 sane or different, selected from
hydroxy, fluoro -and chlaro. X2 is al@ibrect bond or CH2; QL is

3-7C Kyl wherein QL optionally bears 1, 2 or 3
(hre) PASkRRCH conpheper i ot onal |y

substi be thHe 'sane or different, selected from hal ogeno,
| nf | uor onet fyd whertin @1 epsiconlly bexy | oc ashstinienisowhivhaeapbe, thesimoor car banoy! |
acryloyl. (1 -6C) alkyl 2 15 80 al . (2-8C) al kynyl - 6C) al koxy,
(2-60 é\%l sg%geﬁ(f@ﬂgbﬂlég nbﬂ%@' %fg&%@]aqzkﬁjf’bﬁ%ﬂﬁ(iﬁdé al | cenyl t hi o,
(2-60C) #W%&lfgkﬂ (1-6C) al kyl sul finyl, (2- 6C)al kenyl sul fnyl,

(2-6C) alkynylsul'tiyl, (1-6C)al kyl sulfonyl, (2-6C)al kcnyl sul fonyl, (2-

6C) alkynyl sakd whetein £t {66 Rblkyl, Bas@mlkedil, [1-3CBSymlykad @rfiGiallanoyl group

(21 50y il BT Ve oot Rl W sl e B 7N
1O RN P D 0y S
N- (| - 6€)ambkyitre/ (2-8C)adkdugh €28 Nalinyryhr(il166;)al ko, badoyy(l 16@aEkakkyl 5
SRR 6 I, NNk et e
v dPC FYRORE St PR XS piagen ar 0 Oy ad phersinary (LGl
( 2- 6C) at Raomjdnably bar? 6nb6) mbieysubs ({tBnbC)diidhamany bt sargid o6 Eerday, sebeaigd
For mul Eoudplogshs ant bisbosousommopfibr i baentesteebl foncpare HEPePocycl yI
o R F SSRGS b MR o (T, o
and (| 4Catkoxy,
15 or R and R” together with the nitropen atom to which they are attached form a 4, 5 or
6 membered ring, which oplionally bears 1 or 2 subslituents, which may be the same or
differenl, on an availablc ring carbon atom selected from halogeno, hydroxy, (1-4C)alkyl and
(1-3C)alkylenedioxy, and may oplionally bear on any available ring nitrogen a substituent
(provided Lhe ring 1s not thereby quaternised) selecied from (1-4C)alkyl, (2-4C)alkanoyl and
20 (1-4Chalkylsulfonyl,
and wherein any {1-4C)alkyl or (2-4C)alkanoyl group present as a substiluent on lhe
ring formed by R" and R together with the nitrogen alom (e which they are attached
oplionally bears one or more subslituenls, which may be the same or different, selected from
halogeno and hydroxy and/or oplionally a substituent selected from (1-4C)alkyl and (1-
25 ACYalkoxy;

or & pharmaceutically acceplable sall thereof,

2. A quinazoline derivative of the Formula T according to claim 1 wherein each of R, G,
G?, X' and X has any of the meanings defined in claim |; and

30 Q' is a non-aromatic saturated or partially saluraled 3 to 7 membered monoeyclic
heterocyclyl ring with 1 ring nitrogen heteroatom and optionally | or 2 hetcroaloms selected
from nitrogen and sulfur, which ring is Jinked Lo (he group X’-O- by a ring carbon alom, and
wherein Q' oplionaily bears 1, 2 or 3 subsiituents, which may be the same or dilJerent,
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4C) al kyl sul fonyl, 5 and wherein any (I-6C)alkyl, (2-8C)alkenyl,

(2-8C) al kynyl and (2-6C)al kanoyl group wthin @ optionally bears one or
nore substituents which nay be the sane or different select ed F SR 2006
hal ogen, hydroxy and (1-6C)al kyl and/or optionally a subslituent selected
from cyan, nitro, (2-8C) al kenyl, (2-8C) al kynyl, (1-6C)alkoxy,

hydr oxyl - 6C) al koxy, (I- 4C)al koxy(|-®&J al koxy, (2-6C)al kanoyl,

(2- 6C) adiscanpibindlcRBrb, NiRRomSHST, & fludtembhort e);rmdmnﬁnh kib-atehal Kyl and
Rh is hydrogen or (%1 ZiC)a IIn),é\ﬂ‘]gnd wher ei nuafty (1-4C) al k v )1)I n R'a’ or Rb

opt i onmlbw%éawloﬁe(loﬁﬂ)ﬁﬂwé (2hs3alkernd (RS Colkye, G?E@C)Blimﬁhé sane or

Cubs | P %m?dﬁoc SEpL PSRNy 35 2LBRARG CEBC NG, O

(1-40) gtiaBXis r@k@d}&ﬂcé@lﬁhh Y2 aﬂérnﬁ@lﬁh%l%@é@)al%ﬁﬂﬂhﬂxm- 15 or BY

and Rb to ether wth the nitrogen atomto are attached forma 4,

5 or5 6C Elselcﬁonml.r@ -6Canlikpryle) fongh A1 -60) abladaming, fdiri{éﬁ@aﬂékﬂlwemﬁ-(lm| ch

B e T R R e et e e

opt i ongLd1ysdeRy1-oNsE Rk aaYARMAR, Sulfdnid ], N 160 sufl ERdyl, L BYad- [prow ded the
ring i s dnot(l;atﬁctﬁgr(?t]) jﬂlﬁkat e% sed) sel ect e_dI{f ro%ﬂk"ﬁl 40) alyll< TQWSZ[(4C) al kanoyl

and ZGCIalkM]@Mﬁkwlsﬂrﬁ(thﬂan dnylainei N-ArC) ?Hﬂ)@ﬂ)@%ﬂﬂ fepylamieg. kanoy |
t th d Rot th
\?\A’rfﬁptg"é sen é@%ygﬁikgmgﬁqhﬂewrétgﬁp%'gl’?gﬁgmg%{'i onglnl y bea(r)geongror
nor §¢ SHOR ng%mhﬁ] e?h sllRnichR 1mkﬂrNomfécgamsrrsulmhﬁg—sa]ﬂ}q,rn
droxy and/ o

hal ogen an r otlonaII a substituéent selected from

(1- 4C) Bl Myli- {(dH‘H:)(ﬂll(}'Hﬁﬂm)%’“{ﬂoﬁ@ﬁﬂ@P {60 rdkeamar Lo Coukyly (Cablapraptlexydt t

t her eof A ol i ne de th cordln oclaiml
wher ei ﬁcé’M @Lgcaglim@ﬂm@ﬁh @ﬂgﬁgmﬁzﬂ}{é%ﬁ%}' 15 ¢26§¢)g (Hefined in
cl ai m k)84, 3Grddh 2 b L‘%‘ﬂ‘%@hﬁm@tl c saturated or parti aI |y saturated 3 to
7 menbered ‘noncycl i ¢ et erocycl yl Qeg% with 1 ring nitrogen hcteroatom and

optionally | or 2 hetcroal ons sel ec fromnitrogen and sul fur, which

| h X2- O b d
opt 1oy teeisa s of i ertibey dloi el S dprdistiph o804 4, V876 "
differ ﬁehhemdhn&o%yéﬁ%e@&@cm éﬁﬁp%@ﬁﬁﬁﬁ@dl ﬁfu%gk@ﬁét%ﬁmﬁ-l aﬂddﬂﬂuﬂﬁ)ﬂ)‘)mt hyi,

trifluoronmethoxy, ctyano, nit droxy, am no
or 2 helercatoms selected from sulﬁ.':r and nﬂ.mgen

and wherein @ optionally bears 1 or 2 substifuents, which may be the same ar
different, selecled from halageno, hydroxy, (1-4Calkyl, (2-4C)alkanoyl and {1-
20 4Calkylsulfonyl,
and wherein any (1-6C)alkyl, {2-8C)alkenyl, (2-8C)alkynyl and (2-6C)alkancyl group
within Q' optionally bears one or more subslituents, which may be the same or different,
selected from halogeno, hydroxy and (1-6C)alky] and/or optionally a substituenl selecied from
cyano, nitro, (2-8C)alkenyl, (2-8C)alkynyl, (1-6C)alkoxy, hydroxy(1-6C)alkoxy, (1-

25 4C)alkoxy{1-6Calkoxy, (2-6C)alkanoyl, (2-6C)alkanoyloxy and NR“RE', wherein R is
hydrogen or (1-4C)alkyl and R® is hydrogen or {1-4C}alkyl, and whersin any (L-4C)alkyl in R
or R® optionally bears one or more substituents, which may be the same or different, selected
from halopeno and hydroxy and/or optionally a substituent selected from cyano, nitro, (2-
4C)alkenyl, (2-4Cyalkynyl, (1-4C)alkoxy, hydroxy(1-4C)alkoxy and (1-2C}alkoxy(]1-

30 4C)alkoxy,

or R® and R” Logether with Lhe nitrogen alom Lo which they are attached form a 4, 5 or
6 membered ring, which optionally bears 1 or 2 substituents, which may be the same or

different, on an available ring carbon alom selecled from halogeno, hydroxy, {1-4C)alkyl and
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car banoyi, acryloyl, (1-6C) alkyl, (2-8C)al kenyl, (2-8C)alkynyl,
(1-60C) al koxy, (2- 6C) al kenyl oxy, (2-6C) al kynyl oxy, (1-6C) al kyl Lh| o
(2-6C) al kenylthio, (2-6C)al kynylthio, (1- 6C)al kyl sul finyl, ?2[m
(2-6C)al kenyi sul finyl, (2-6C)al kynyl suifnyl, (1-6C)alkyl suI fonyl E
6C) al kenyl sul fonyl, (2-6C)al kynyl sul fonyl, (f-6C)al kylam no,

di-[(I- 6C) al kyl Jam no, N (1- 6C)al kyl&dr banoyl ,

NNNdI Eﬁ%}@é‘n % YaSehPbK ARAW aila1E TRtk dpRA AhBATI Hidht

N-(I - ? gxﬂgg%%ﬁ%c@%ﬁﬁg suIIIIfarmylmla]sl\ll- 1g6C)a kyl sul famoyl, N
N-di - [ (phawﬁ@) ik Inpg]ls sathhdrelm :p;alqm@dd}@cl@)taﬁ Eran'e(siuflffblm dAidhoalkagoyl and

1- 6C)a Kk 4:)@% H@ kanesul f onyl am no, carbanoyl (1-6C) al kyl

N-(1- Y yl(l 6C)al kyl, NN-di- [(t 10

6C) al k I i - ]
N- % ? 6%) gf%@gﬁ amno ;1 ggﬂqu &@Wﬂﬁ}réaﬁbﬁént as a subslituent on the

- di - E(hTfﬁﬁeﬂMr]l@mhtﬂ l(kht:amh@«wrpgmram)tmwmmw mea@iahqdw
2-6C 1 ec 2
‘59 aIEmo"" 4 %%1(3%%9 Giitacte ety S FrB Py e BEM i o

Q 7-X3pd Iﬁibq?g bigh ﬂuﬁﬁi&[é&&)&@r&ﬁ el ephge¢ted from
m)rph011| n 939&%&%?8% ne e? ed Sm)nocyc l'ic hel groc%lﬁgl g?oup
cont ai mt)agcdxynl trogen heteroal omand optionally | or 2 heteroatons

selected fromsulfur and nitrogen, and wherein (z optionally bears 1 or 2
substituents, which may be the sanme or different, selected from hal ogeno,

hyd 1a I !
g (Ladtle adRa Rl e mmaR el (R b aRMo
group GhiXhind X3 haapiny ofitkelmeabzar defined inclamrieasdibs t i t| [ en s, which nmay be

th ff t | ected f h I -6C) al kyl

andl or opt | 90 (57 QI o B G Bl HBReRT GpPURBRY SR ot o 3. 5

O al k 8@|

4)C?a| E%%(Hy?l}l%%l&)a g%;%ﬁg%?% al a{iirlli(%%Iéa{t %@%ﬁ?@iﬁ@% Kﬁg%%m%% , Wherein

\Ifh i's trffhﬂm(galahmqr cfanoda)al k};drmqndmﬁm |mﬁmthyhgé+ﬁ(1)mlkﬂl, {M@JML@M {3nd
erein_any

sugéf1 i BoHeyeyl, Wé%% 'Qgﬁ@wegéwg&' ?{E%ﬁﬁ%ﬁ ?ggpiﬁﬁ%lﬁ“ =1Trl) om hal ogeno
2.
50 al L BELRNSGRAT( ROLRIB A, GRS o, SEIALCRUGTIRM Y A0RL N (TO. |
(o oy SlebeN(eybandiy REROIL peyae }M'R”mmmmm' e L P
boart SCllab g, N by R C P Blaminp, Salgng. N tapRittapBy, O ' Y
aval | oy . & s SRR T IR MHBEN- dOIIPIY. (-4 alkyl and

2 2 SE
20 6C)alkanesulfonylamina, carbamayl(1-6C)alkyl, N-(1-6C)alkylcarbamoyl{1-6C)alkyl, N,N-di-

[(1-6C)alkylJcarbamoyl{1-6Clalkyi, {2-6C)alkanoyl(1-6C)alkyl, (2-6C)alkanoyloxy(1-
6C)alkyl, (2-6C)alkanoylamino(1-6C)alkyl and N-{1-6Clalkyl-(2-6C)alkancylamino(1-
6C)alkyl,

and wherein any (1-6C)alkyl, (2-8C)alkenyl, (2-8C)alkynyl and (2-6C}alkanoyl group

25 within Q' oplionally bears one or more subslituznts, which may be the same or different,

selected from halopene, hydroxy and {1-6C)alkyl and/or optionally a substituent selected from
cyana, nitre, carboxy, (2-8C)alkenyl, (2-8C)alkynyl, (1-6C)alkexy, hydroxy{1-6C)alkoxy and
NR'R", wherein R® is hydrogen ar (1-4C)alkyl and R is hydrogen or {1-4C)alkyl,

or R* and R logether with Ihe nilrogen atom to which they are attached form a 4, 5 or

30 6 membered ring.

4, A quinazoline derivalive of the Formula I according to claim | wherein each of R, G/,

G*, X' and X? has any of the meanings defined in claim 1; and



-168- - (1-3C)alkyl enedi oxy, and nmay optionally bear on any available ring

nitrogen a substituent (prodded the ring is not thereby quatmﬁ
sel ected from (I -4C) al kyl, (2-4C) alkanoyl and (1-4C) al kyls 2006,

wherein any (1-4C)al kyl or (2-4C)al kanoyl group present as a substituent on
the 5 ring Corned by Ra and Re together with the nitrogen atomto which
they are attached optionally bears-38%2-or nore substituents, which nmay be

the same or Qi GiCitbmatebfthaRd drp@fiall) 34RBRAIN, 3N dpickBid abibeyclic
optionally a subslituent selected from(l -4C)alkyl and (I - 4C)al kaxy. 10

3 A ghdterazydlylmingdwith ¥ at ? vieg aftragee beisraatinals), vaddoring tsdinked & die@Ioupsker ei n

h . &, .G, X1 and .X2.h f th ' def | i iml.
and 0t Or BY i ey PSP B Lo POy o & Mot AR o Bar o 1
2 or 3nhe3MBs 'ollr Hiﬁ?&rﬁ;scI’%@ieﬁff:dﬁ?ﬁ?@ﬁaﬁob@ﬁ@!ﬁu@!hﬂk&ﬁﬁ&a&ﬂﬁmnﬁﬁ?ﬁ%ﬁ?(lf—f om

hal ogen, trifluoronmethyl, trifluoronmethoxy, cyano, nitro, am no,

car banb§)alkyl,f(1 6)allddliio, R6@akany iy (2-6CatkyndibjmKl-phalkylgulfiBy) €-koxy,
e R AR SR SR
6C) al kdtﬁﬂ#ﬂsﬁﬁbﬂmyl,W(Nﬁ@?ﬂkﬁléﬁrﬁ@n@#ﬁﬂﬂﬁﬂ[@%@th]ﬁ%bﬁ@rﬁ! kanoyl ,

anoyl oxy,” '(2- 6Cjal 0

(2-60) al i ,

e e s oo
i-[(1- s -~ (.1- 6C) al kapes n 0, -60) a -

20 69 éﬂéﬁ%@é@rﬁ%ﬁi&?&%ﬁﬂﬁ#w@ R R 4

[(1-80) aﬁkﬂ;ﬂcg%r HyRY St i“}%% Al kyi“?’“?ﬂzﬂ-tg*c‘?”alr R ol sulfamoni(1-6Calkey,

( 2- 6C) Bl M-alnfijt HESHalkiy H 18 e k() HC)alRy b O -6 C kel K iioR (1 Lyl6 G- Jeliangyldxy(1-

R Ao o PSR 50

opt i ongqay]qlpqﬁrfﬁmpg o T ULSHPE: tituents, which may be the sane or
different, " 'selecte fPom hal ogeno, hydroxy and (1-6C)al kyl andl or

optionally a subs lituent selected defﬁ-cyano, nitro, carboxy,
NRFS? wher oMAETRE Ko SI 0 RBBh it PSRy e ponired RN, or (14
o act DR R B RO L% T ng. 4. A qui nazol T ne der! vatl ve of
t he For nul aand whereinddhaplicoalty béans 1 onheubstimeasciwhish niRty, be@he sama@r Xt and X2
has angiﬁ%I'entt,hagIegﬁg r}liurl}glslalggegniupﬁ}gdni:gy. ﬂ—%bgg.l]%y], &%)Iﬁlkanﬂyl and (1-
4 alkylsulfonyl,
20 and wherein any (1-6C)alkyl, or (2-6C)alkanoyl group within Q' optionally bears [ or
2 subsiituenis, which may be the same or differenl, selected from halogeno, hydroxy and (1-
6C)alkyl and/or optionally a substiluent selecled [fom cyano, (2-8Clalkenyl, (2-8C)alkynyl,
(1-6C)alkoxy, {2-6C)alkanoyl, (2-6C)alkanoyloxy and NR®R®, wherein R® is hydrogen or (1-
4Calky] and RYis hydrogen or (1-4C)alkyl, and wherein any {1-4C)alkyl in R or R*
25 oplionally bears one or more substituents, which may be the same or different, selected from
halogeno and hydroxy and/or oplionally a subsiituent selected from cyano, and (1-4C)alkoxy,
or R" and R" (opether with the nitrogen atom to which they are attached forma 4, 5 or
& membered nng which does not conlain oxygen, which ring oplionally bears 1 or 2
subslituents, which may be Lhe same or diflerent, on an available ring carbon atom selected
30 from halogeno, hydroxy, (1-4C)alkyl and {1-3C)alkylenedioxy, and may opticnally bear on
any available ring nitrogen a substituent {provided the ring is not thereby quaternised) sclected
from (1-4Chalkyl, (2-4C}alkanoy] and (1-4C)alkylsulfonyl,

T T mm s = m s NGty =TT T--TC T on e e e e e T e AL e e e 7T - L L b i Ut “H e PRy
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2 2 SEP 2006 -169 @ is a non-aromatic saturated or partially saturated 4,
5 or 6 nenbered nonocyclic heterocyclyl ring with 1 or 2 ri'fﬁ nitrogen
het eroaton(s), which ring is linked to the group )e- O by i 8gP cilbon
atom and wherein QL optionally bears |I or 2 substituents, which may he
the sane or different, selected from hal ogeno, cyano, nitro, hydroxy,
carbanoyl, acryloyl, (1 3 6C al kyl,-416C)al kylthio, (2-6C)alkenylthio,

260 al k NSO : s
(260 al kynibtpéieiahy AR HCaradt ol Bias 2opistitenton e .

6C) al kigtiy fetkd bW And\RP tog@Beaivithl (eanitra gaydtpmNp Mhich- they are @) laghied] | car banoyl ,
N i - [ RIoBEE bie) PR ERS b NETi SR T BPEPRYP or diferent selected from
N-(1-6 I = e e o - -

50) aL kPPN BEBEIRBRY il r piHilopl lesied oy (-4Challl and (1

N- (15 64 mlltoxlsul f anoyl (1-6C)al kyl, N

N-di-[(I-6C)al kyl]sul farmoyl (1-6C)al kyl, (2-6C)al kanoyl (I-6C)al kyl,
(2-60C) al kanoyl oxy (|- 6C)aLkyl, (2-6C)al kanoyl am no(1-6C)al kyl

andv (57 69 Bl ditharb i b Rl A0 IEFLANAT a0 Bl olaiff 1| WERRPeBRONR. 06 1 he

formula: Qz-X I's a heterocyclyl group

\?vﬁl ecftﬁé&mﬂﬁ@ﬁi&hgmﬁm@h@ﬁﬂgﬁmﬂgﬂc@mmﬁm nyl aﬂd pyr r ol ![ﬁl nyl and
erein opti ona ears | _or subst.j t ue : iC e sane or

di fferent, 92Ffe&?if‘é@d)fh%ﬂﬁ?]&bﬁl‘i,“QPHFHQMYP’(“;\@%@ m]w?‘fpn%- 4@&\ oyl and
1- 4C |, f - : 'érrai'n'gré'ﬁ?)' ! oyl

éroulé %Mﬁbﬁ?’%lﬁéangp |e|5%3|%& beél\rgis}ﬁ Slt)élp é s%l stitlglgﬁ%%[?ﬂuaﬁl%%ﬂﬁl%ﬁ g%t?hg

sane op lgld:hfpﬁ @él@cﬁ;&d frog lasnigednla,fd?ﬁmmd h?ﬁmgﬂrtﬂrﬁm%ygml fllEl-Wl ( 2?'@?: énd/ or

opti ona a substituent selecte rom cyano, - nyl , -

Dol kyagialktortuacs ey ultorsbat4HOERTIcRpimesty SR oxy and Nearh

wh [ ' - I | 1-4C) al kyl ,

and wnBr B EabUAbIRrsebtakdionEiibma NI N e e

subst i EORNS]sulitheyt, alyarhey1dh6CaHkyE N(1-C]al il eanbamsyd]1e®Iebiot, MM-diH&l-ogeno

and hydr oxy and/ or o?tional |y a substituent_ selected fkg‘g;#fg&m&d

(1- 48) §FNatkeg carbemopd(l amlk, vaGeakl-aeie hellrsOnbisiiameri a0 ( ney

are at od. . f i ' ' en,

i on RN a R AP ani S RGP EIEE ARG R OE oD o Ty T

di f f er gptiom@la@n avail able ring carbon atom selected 30 from hal ogeno,
hydroxy, (1-4C)al kyl and (1-3C)al kyl gnedi oxy, and may optionally bear on
any available ring nitrogen a substi@t®nt (provided the ring is not thereby

quat em sed) “%gll'cﬁﬁ(e ids CO and (? is a heterocyclyl group selected from morpholino, piperidina,
20 piperazin-1-yl, pyrrolidin-1-yl and pytrrolidin-2-yl,
and wherein Q optionally bears 1 or 2 substiluents, which may be the same or
different, selected from halogeno, hydroxy, (1-4C)alkyl, {2-4C)alkanoyl and (1-
4C)alkylsulfonyl,
and wherein any (1-6C)alkyl, or {2-6C)alkanoyl group within Q' optionally bears | or
25 2 substituents, which may be the same or different, selected from halogeno, hydroxy and (1-
6C)alkyl andfor oplionally a substituent selected from ¢yano, (2-8C)alkenyl, {2-8C)alkynyl,
(1-6C)allkcoxy, (2-6C)alkanoyl, {2-6C)alkanoyloxy and NR*R", wherein R® is hydrogen or (-
4C)alkyl and RY is hydrogen or (1-4C)alkyl, and wherein any {1-4C)alkyl in R* or R®
optionally bears one or more substiluents, which may be lhe same or dilferent, selecied from,
30 halogeno and hydroxy and/or optionally 2 substituent selccted from cyano, and (1-4C)alkoxy,
or R* and " logether with the nitrogen atom to which they are atlached form a ring
selecled from pyrrolidin-1-yl, piperidino and piperazin-1-yl, which ring optionally bears 1 or 2

subsiituents, which may be Lhe same or dilferent, on an available ring carbon atom selected
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from(1-4C al kyl, (2-4C)al kanoyl and (I|-4C) al kyl sulfonyl, 2 2 SEP 2006

-170 and wherein any (1-4C)al kyl or (2-4C)al kanoyl group presprg E @HE
substituent on the ring formed by Ra and R together with the m? 0g atom

to which they are attached optionally bears one or nore substituents,
whi ch may be the same or different, selected from hal ogeno and hydroxy
and/ or optional |y a substituent selet¥fkd from (1-4C) alkyl and (I 5

1 wner S albastt HARRG AL ROAHST UARLUSIALION ahPay bP sy Wy . D T

claim %(yzmlgﬂdrﬁgmm@ﬁlaﬂﬂbﬁduegltwmcd Megdmyhglﬁgﬁfﬁzwtr?ljﬁldﬁcnﬂcﬁdg? to the

E[Fgfl FIPWI % r@g@i& SR ﬁ"g@ﬁﬂ@@ﬁ@%‘ﬂw 1 or gygroups sgl ected from
1-

00 al kyl sul FEngre o g R P B e b by N N (1-

6C) ak kithd fraredpR* and B ﬁfg)eﬂjekamhyh:: mﬂu};éraammytb wmtt(meﬁﬁ)eaﬂtthghﬂdul famoyl, N
Ndi-[(l- 6C alkyl]sul famyl, carb yl ( O al
N- ( 1- 6oyt %ﬁ%awwmeeg%!w IH?‘F Psa@%gf different, sclected from

EI—C% i‘l g@ﬂ,g yll%‘gllq{ﬁ% kjﬁlﬁfﬂ%@ﬂuwﬁ’t mﬁbﬂeﬁﬂs&%'d‘dﬁh (1-4Chalkyl and (1-

N, N- di 4CYalled®®) al kyl ] sul f amoyl ( 1- GC) al kyl and (2-6C)al kanoyl (1-6C)al kyl, or
froma group of the f)rnula= @@-X- wherein X3 is COand Q@ is a
het erocyclyl group sel ecled from norpholino, piperidino, 20

e _ AT .

ot 1501 1y Dot alycobine ERFAK{ pRokAhE i | SN BT HS 0L et

o) ol Ky e e L G oLy (2.0l karoyt (1

4C) a su nyl. an erein an a or

Wi t hi nyq 0@?‘[ rAafglscterbliom mnshﬂlylz%ﬂzP@ﬁ%@%l%lﬂlei}wi@lP%ﬁ#ﬂéﬁ'ﬁa‘{j]h%@n@éssane
di f /

opt  onefifiea f B FRdud 6% BRPIERAC BEH QORI (| s CHA ALt R8s o

(2-80C at‘j@ylmnbyl (A4 RRaAbHOXICHaAlIRA &ﬁ)ﬁhmfb}alk,an@ﬂ B9 @hkahoyhaxy- and NRERh,

wher ei n I s hydrogen or (1- 4C)al k and I s _hydrogen q(: e!2'lal kyl ,

and l\ﬁhégbi]kfmahlyéé ﬂg{ﬁladr@}y I]ﬂm!:@c'ofr2 3%{1?561"@r‘}(§9 BB s b L

tuents, EfHCW Qﬁmgjpﬁeblsgn&u@[kp,g&gr(pgb ﬂ@@@?gi_ {1 30 hal ogeno and

hydr oxy an | ona tuent se om cyaho, and
(1- 4C) ajaMexpmind]hi- EE}al&_ﬁeulEkhyl ogablidin-milt@-4Celkandyl,oyén at om to which they
are attached forma rij g
methylenedioxypyrrolidin-1-yl-{2-4C}alkanoyl, piperidino-(2-4C)alkanoyl, piperazin-1-yl-(2-
4C)alkanoyl, morpholino-(2-4C)alkancyl and a group of the formula:
20 Qz_}{f'_

wherein X’ is CO and Q* is pymrolidin-2-yl,

and wherein any pyrrolidin-1-yl, pymrolidin-2-yl, morpholine, piperidino or piperazin-
1-yl group within a subslituent on Q' or which is represented by Q? oplionally bears one or
(wo substiluents, which may be the same or different, selected from hydroxy, (1-4C)alkyl, (2-
25 4(C)alkanoyl and halogeno,
and wherein any (2-4C)alkanoyl group in a substituent on Q' optionally bears onc or
{wo substituents, which may be the same or different, selected from hydroxy and (1-3C)alkyl,
and wherein any (1-4C)alkyl group in a substituent on Q' oplionally bears one or two
substituents, which may be the same or difTerent, selected from hydroxy, (1-4Calkoxy and
30 halogeno.

7. A quinazoline derivative of the Formula I according to claim [ wherein each of R G,

G? and X' has any of the meanings defined in claim |; and



A Ll T M mtmamamamea L T Wil LT i e el Sl - e T e e mamrs e Ty atll L e . — I /S el s B i il ol i

selected ft ampyrro | idin- 1 -yl, piperidino and piperazin-Il-yl. which
ring optionally bears 1 or 2 substituents, which may be the, sane_or
different, on an available ring carbon atomselected is 2 2 % PSRBodlb - 171
from hal ogeno, hydroxy, (14C)al kyl and net hyl enedi oxy, and may optionally
bear on any available ring nitrogen a substituent (provided the ring is
not thereby quateruised) selected #id@&n (1-4C) alkyl, (2-4C) al kanoyl and

(1-40) Ql—wlﬁkﬂlécgégl%r?lﬂ%nWﬁ—?ié TE%PFiP&rédﬂ@ﬁL kad)- r{d?n-fl!;)RgManoyl group

present” as a s on t formed by and together with
t he ni pipertidin-4aylpand wherhindhe pipesidiaylegrenn Bl el isopbstintetlion thedng mémwgemr nor e

bstituents, whi be t or diff. t, selected f hal
o0 hy b BRI <SR TR TSV <A eonetiar SO BT RPREYEG) al Kyt ang

1- 4 0 i | L& Gl iR f la 1 ding t

Gl i m oL SHoarbiRriadiefill B84R) bREISL BRLIA, CrbdRIREIL C i s def | ned.

i n cbaNrmdthylemdbaibylmephyil <2-éinethydchrbarowml Johpl dil-ethiyivagapdoylpethls i di n-4-yl and
PP oot Sfeishamey SRy fimpiAerinefyh 2 Rt sty eabatbyfedi O P
o : ' € § (o

50 ol o @K ol QR APLALEEBAY Iy AT AR 1 eanoy

oxy- ( 2NAhhkbrawtyl, 2-@% mablasid@dplopionyl, 2adyéthyhinfib)arepminkly | anmi no- (1- 3

o Ry apmnoncstsl RNk e yHmiRopRoptons? RN HeliharRiibheetyl,
B L i R AT RN
t he fop+itacihPON@h@ninefieoivnyl ety Lohd i (@GRlokg)ppypiersili di n-2-yl, and
b1 per gL ety famgrseds Ppnsh ZEERY I GRREASHIEOr whi oh |5 repr esent ed by
Gt 1 or SRRl AR oo, SRR Ror ISR oyt “and
hal ogepqN-msidiylahicpropaiaylfgnd A CHal-khpapingpopplsufomyl,subst i t uenl on Q
optionally bears one or two subslituents i.ch may be the same or
di f flér & ,Nﬁmwwmmw@ﬂ% QM@@@QP’HW%FID%}FB&RW& ei n any
Cubs 1 Pl e R o B R e 9 sy,
( 1- 1C) akh @xeipldnedioxypyrrolidin- 1-yl)propionyl, piperidinoacetyl, 2-piperidinepropionyl,
morpholinoacetyl, 2-morpholinopropionyl, piperazinl-ylacetyl, 2-piperazin-| -ylpropionyl and
a group of Lhe formula:
20 QP
wherein X is CO and Q is selecied from morpholino, pyrrolidin-1-yl, pyrrolidin-2-yl,
piperidino and piperazin-1-yl,
and wherein any pyrrolidin-1-yl, pyrrolidin-2-yl, morpholine, piperidine or
piperazin-1-yl group within a subslituent on ' or which is represented by Q” oplionally bears
25 one Or two substituents, which may be the same or different, sclected from hydroxy, methyl,
ethyl, acctyl, fluoro and chlore,
and wherein any acelyl, propionyl or isobutyryl group in a subsiituent on Q' opticnally
bears one or Iwo substituents, which may be (he samc or different, selected Irom hydroxy and
melhyl,
0 and wherem any (1-4C)allyl group in a substituent on Q' optionally bears one or twe

substilnents, which may be the same or different, selected from hydroxy, methoxy, fluorc and

chloro.
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30 hal ogeno_ 7. A quinazoline derivative of the Fornula | according to
claiml wherein each of R, G, & and X1 has any of the neani ngs defi ned
inclaiml; and 2 2 SEP 2006 -172 Q-X2 is selected from pid& SEPNIBEY 1,
(3R)-pi peridin-3-yl, (3S)-piperidin-3-yl and piperidin-4-yl, and wherein
the piperidinyl group in Q-X? is substituted on the ring nitrogen by a
substituent selected fromnethyl, etAy8; isopropyl, isobutyl, wive!

cycl opgopy!l Eﬁéﬁ%d ﬁrra::trn 1h© Y blainf € Yhétein RACARIFRAYE,,

i sobut ?/'ryl, car azorrlol?/ met %{3} , %Q%F%?%P)c{gm%%yl met hyl , ¢

2- (_1VGhendyl bay dmmfyhs mbdnjhgs défiaedid dainbhrandy| ne t hyl ,

2- (NN- et hyl anoyl)ethyl, . 1Al di net hyl ear banoyhnet hyl ,

2- LN, N- di neﬁl?l‘ﬁi(‘? ﬁgﬁéﬁﬁ{ﬁ{l}%@f’f’yﬂmﬂ%ﬂN N-d i et hyl car bamoyl net hyl , 2-

1LV, N-di et hyl car banoyl ) et hyl , N-net hyl am neacetyl, N-ethylam noacetyl,
2- (N-nel hyl am no) propi onyl, 2-(N-et no) propi onyl, N

N- di met hyl am noacetyl, 2- 1LV N-di-frel hy] am no) propi onyl, N

N-di el hyl am noacetyl, to 2-~N, NLg¥e am no) pr opi onyl ,

N- et hyl - Nd' t hyl am noacetyl, 2-M™ -netihyl - N- et hyl ar ni no) pr opi onyl ,

acet oxyacetyl, 2-(acetoxy)propionyl, R-(_N-methyl anmino)el hyl sul fonyl,
2-(U-ethyl am no)cthylsulfonyl, 2-NN,N-di-nethylam no)ethylsul fonyl,

2- (N& di - et hyl am no) et hyl sul f onyl , 3‘3( NN- et hyl am no) propyl sul fonyl, , 3-
TLI - et L[%[‘f'tno) propyl sul fonyl, 15 3-4, N-di - net hyl am no) pr opyl sul f bnyl ,
3- (NI - di -ethyl am no) propyl sul fonyl, pyrrolidin- | -ylacetyl,

2- (pyrrol i dRhid selecdedrfogm carphinod, W-(redCplkgvadiamoyh W Nedii[¢li-n- | - yl acet yl ,

2- (3, 4-net hyl enedi oxypyrm i di p-1-yl)propionyl, piperidinoacetyl.

2- pi peﬁ?lﬁ”ﬁ%&’i#@ﬁ-\“@ﬂ&/‘?ﬂ,dﬂﬁﬁﬂ)ﬂ 'I]‘Fﬁ%%%@?-yl , 2-nor phol i nopr opi onyl ,

pi perazinl -yl acetyl, 2-piperazin-I _-)dzq:igpi onyl and a group of the formula:

20 @@2-X - wherein X3 is COand Q is selected from norpholino, pyrrolidi nI
-yl ,10pyr r ol intikri?XY s, CO phd EF iich hecmogblyl greunstlentdd froth a 4ridonvraesbaredny

pyrrolidin-!-yl, pyrrolidin-2-y!, norpholino, piperidino iperazin-|-yl
group WepAsElia heigrisyelyk grape coma e}fgolrmgﬂswqf%mﬁ@%ﬁé’é‘éwwq@yl %Z,P optional |y
bears i “%Ig P y be the sane or different,
sel ectgg}é??@%%g%@;&%n%l%1 ) 21;[1 ﬁﬂ*ﬁ]ﬁt&%@?yl , fluoro and ch!oro, and

wher ei n any agt&hytein O Bpilached 102 byalritpyriybpegrasem, i n a subs tituent on Q
optionally bears one,or two substituents, g\,hj ch matw%]j e thg ame or
different, aw] wheishn @r%?HWHW Bg@;s aReor more substituenis, which may be ihe same or

15 different, selected from halogeno, hydroxy, {1-4C)alkyl and {2-4C)alkanoyl,
and wherein any (1-6C)alkyl or (2-6C)alkanoyl group within R’ opticnally bears one
or mare substituents, which may be the same or different, selecled Irom halogeno, hydroxy
and {1-6C)alkyl and/or optionally a subslituent selected from cyano, nitro, {2-8C)alkenyl, (2-
EC)alkyny!] and (|1-6C)alkoxy,

20 R’ is seleeted from hydrogen, (1-6C)alkyl, (1-6C)alkylthio, {1-6C)alkylsulfinyl, (1-
6C)alkylsulfonyl, (2-6C)alkanoyl, carbamoyl(1-6C)alkyl, N-(1-6C)alkylcarbamoyl{1-
6Calkyl, N.N-di-[(1-6C)alkyl]carbamoyl(1-6C)alkyl, sulfamoyl{1-6C)alkyl, N-(1-
6CYalkylsulfamoyl(1-6C)alkyl, N, N-di-{(1-6C)alkyl]sulfamoyl( 1 -6C}alkyl and (2-
6C)alkanoyl(1-6C)alkyl,

25 and wherein any {1-6C)alkyl or {2-6C)alkanoy] group within R® optionally bears one
or more substituents, which may be the same or different, selected from halogeno, hydroxy
and (1-6C)alkyl andfor oplionally a substituent selected from cyano, nitro, (2-8C)alkenyl, (2-
8C)alkynyl, (1-6C)alkoxy and NR°R", wherein R* is hydrogen or {1-4C)alkyl and R"is
hydrogen or (1-4C)alkyl, and wherein any (1-4C)alkyl in R® or R® optionally bears one or

Y

i



nmet hyl, 30 and wherein any (1-4C)al kyI group in a substituent on QL
optionally bears one or two substituents, which nmay be the_sane or
different, selected from hydroxy, rnethoxy, fluoro and chl grd.SEP A0BEP
2006 -173 8- A quinazoline derivative of the Fornula | according to claim
1 wherein each of R, G, & and Xl has any of the neanings defined in
claiml; and Q-X2 is a group of theXdrmula A 4/ t4 RR A wherein: RQ
| s sel gfifresubistinmnGawhiRA Ry behhd tant(orali AyrkaEdan®l fromMaldpdho hitd hydroxy

6C) al kyl ] car banoyl and a group of the fornul a: ?12 X3- - 10 wherein X3 is CO
and Q2 &n&oRomME bewbsyruﬂgwtqﬁteﬁé?r%t:mofm@maad -46)dkox. merber ed
nonocyclic (% C |

optionally ?F é'%:% l r%g{\g{rfrgmse I{i&gdﬁ c?[e%nmn suf qu&nﬂéggﬁdﬁgg@mﬁ?&og@n, and

wher ei @ rHnbesebfih@6dl8ch dRiokidllPeats [ oY sitistiiRESwhichMaydrdhvkenesn O
optionally bears one or nore subslituenls, which ma% be the sane or is
y

di f f &r diferensomean available ping sarbge nlmmwmﬁﬂmw@m droxrd 1 ¢3C)akybindanoy | |

bear s pieChf ettt ooty it ARy RaB B il b el T ﬂﬁ%ﬂrf?”a' Y
sel ect gstotidedtratpds Aot (RMEbPYYateraized ) sklec RP)RInk ¥ll-4 SRULQ bnd (-0

substituent selected fromcyano, nitro, (2-8C)alkenyl, (2- 8C)al kynyl and

(1 - 6C) al koxgud pbers any (ééfé@lkﬂcprf@ﬁ@aimwﬁup presgtpapisybstingent og Ug) al ky|

e

N- di g ﬁﬁuﬁﬁn flbkatk bﬁ@hmﬂﬁyéuﬁﬂtrt@%hﬂﬂéh mﬁjﬂbé HERYIne br AEFRdtydelecMd(Hom
6C) al kyl sul famoyl (1-6C) al kyl , L4. 11 - -[ (1-6C) al kyl ] sui famoyl (I -6C) al kyi

and (2 I&B@iﬂﬂdrﬁﬁ tﬂ(xIﬂB@}laDRl}ﬂnﬂIEBSabﬁéilumbsféﬂdﬁda&@ﬂ((HG'@IEYII@;’IH {br
(2-60C) ﬂbﬁ.ﬁ'ﬁ‘%' group within R5 optionally bears one

9. A quinazoline derivative of the Formula ] aceording to claim | wherein each of R', G';
15 G? and X' has any of the meanings defined in claim 1; and

Q'-x%is a group of the formula A:

R I
A
wherein:
20 R? is selected from N,N-di-[(1-4C)alkyljcarbamoyl and a group of the formula:
QEX>-

wherein X° is CO and Qz is selected from pyrrolidin-1-¥l, morpholino and piperiding,
and wherein Q1 oplionally bears 1 or 2 subslituenis, which may be the same or
different, selected from [luoro, chloro, hydroxy and melhyl,

25 and wherein any {1-4C)alky! group within R* oplionally beurs 1 or 2 substitucnts,
which may be the same or different, selecled Fom fuore, chlere and hydroxy andfor
oplionally a substituent selecled from methoxy,

R? is sclected from hydrogen, methyl, ethyl, isopropyl, isobutyl and
cycloproplymethyl,

B
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or nore substituenls, which may be the sane or different, selected from
hal ogen, hydroxy and (1-6C)al kyl andlor oplionally a substi&uggh ected
fromcyano, nitro, (2-8C) alkenyl, (2- 8C)al kynyl, (1-6C) al kiexy SRb,
wherein Ra is hydrogen or (1-4 Calkyl and Rb is hydrogen or (1-4C)al kyl,
and wherein any (1-4 Calkyl in Ra or R5 optionally bears one or 2 2 SEP
2006 -174 nore substituents, which-d@§-be the sanme or different, selected
from hal ogeag] aheteliydi QA CYERA/ wonpopithiarke dpYioaal BAlizats I sieniubatituestsed from
cyan, nitro and (1-4C)al koxy, or. Ra and Rb together with the nitrogen atom
to whi whichiegy be e same endiderent. selgotad fgnpfluorg, 8pd Bydory, andist ch

opt i ona ley Hﬁ%rsﬁhglin%’ntgel%clf&sﬁ%&l%&cﬁ{ whi ch may be the same or 5 different,
on an aval l'ablé ring carbon atom se dcted from hal ogen, hydr oxy,

(1-4C) alkyl and { | -3C)al kyl enedi oxy, and may optionally bear on any

avai l able ring _nitrogen a substituent (provided the ring is not thereby
quat &r bf.sedh wenzslingidervalive ol hefamyln [ asrerding mcmy apgebihe pra¢rding RANES, any
(140 a . OF. oyl up present as a substituent on the ring
for md%kﬁéaﬁﬁl‘%é oget ﬁs‘ecrhﬂ]rv{ng‘th the nitrogen atomto which they are
attached 10 optionally bears one or nore substituents, which may be the
sane or different, selected from hal ogen and hydroxy and/or optiognally a

subst i Lbent Asguinezoline derbiiivs ol @y Fprayrla 4 aepopdiog Gy qes o) theopregeding slajms) i n

deri vatjve- of1 For mul a | [ di t iml wherein each of R, G;
15 & g:ﬁ'&w}?oﬁﬁgsﬂ%aﬁgmg% t?%“éhﬁéé ?nn%“s%%é'e%]%%gmf'n claiml; and 1-X2 is a
groyp of the formula A 4 R15 R A wherein 20 RQis selected from

NN- di i%l 4C) al kyf| earbamay] and a group of the fornula: Q@-X2 wherein X3
is CO dhd QA quinazeliecdestyafivord by Fronylal accprding typmeiof His: RrpepdEigAaimgi no,
and wherei n ][gzxgpti O@ally bears 1 or 2 substituenls, which may be the sane
or di ﬁhgrreé'h s & WEYEE from fl uoro, chloro, hydr oxy and nethyl. 25 and
wherein any (I-Calkyl group within R optionally bears |I or 2 substituents,

whi ch may he the sanme or different, selected fromfuoro, chloro and hydroxy
and/ or 13. A quinazoline denvalive of (he Formula I according to any one of the preceding claims

15 wherein X’ s a direct bond.

14. A quinazoline derivative of the Formula I according (o claim 1 wherein:

R-X! is (1-4C)alkoxy;

I
R°
A

Q'-X’isa group of the formula A:

Rd

20

wherein:
Rlis N,N-dimethylcarbamoyl or morpholinocarbonyl,
R’ is hydrogen or methyl;
25 Glis Muoro; and
G? is chloro;

or a pharmaceulically acceptable salt thereof.

15. A quinazoline derivative of the Formula I according Lo claim I wherein:

10 R'-X'- is selecled from hydrogen, methoxy, ethoxy and 2-melhcxyethoxy;
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optionally a subs tituent selected fromnmethoxy, RS is selected from

hydr ogen, nethyl, ethyl, isopropyl, isobutyl and cycl opropl Mtwfh,gﬂ 2
5EP 2006 -175 and wherein any (1-4C)al kyl group within R5 optionally bears
1 or 2 subs titu=Ls, which may be the sanme or different, selected from
fluoro, chloro and hydroxy, and/or optionally a substituent selected from
met hoxy 5 [Or A qui nazoline derivatilyé-of the Fornula | according to any
one of ¥hea pir@geehdlg clainse wherein GL is fluoro and G2 is chloro. H A

qui nazoIIil ne derivative of the Fornula | according to any one_of the
pr ecedfhds & hern-aiomalip satufatrdgor anembersd |I@t;10ébplmrf@gﬁrwalﬁb§§ﬁ wihdl nitrogen

(1-40C al koxy. 10, 12. gui na In | i f . aggording to
any onBetsRostons A eioapike ' RERRlo e B Sat ey W By 6

qui nar ghkmnmgmapWQj.qugég@bdﬁm@mliﬁu{era{gqor ding to any one of the
preceding clainms 15 wherein X2 is a direct bond. 14 A quinazoline

deri vative atd whereinghepiepeen atosupianydVH gravpan M opipriily) hars Rysudglitpeat

(1229 R oy oA HEIECRDS TR N 20 % 2 1 oger
or et 4C)eerlfalfonsl, N-UMDalkgRebafiyl, N, BRI BICRH Iga cabatmrpgeut i cal |y
acceptabl e salt thereof. 15. A quinazoline derivative of the Fornmula I
accor didr§Cladkanpyl salfamgyb (4 Cadigyl sullagnay L, N Nsdi [ELAGplind sl fagreylogen,

et hOX Yy arStNRER 41 2Tk BRI SR, amino(2-4C)alkanoyl,

10 (14C)alkylamino-(2-4Chalkanoyl, N.N-di-[(1-4C)alkylJamino-(2-4C)alkanoyl,
carbamoyl{1-3C)alkyl, N{1-4C}alkylcarbamoyl(1-3C)alkyl,
N.N-di-[(1-4C)alkyl)carbamoyl (1 -3C)alkyl, (1-4C)alkoxy(1-3C)alkylS{0), (wherein q is 0, 1
or 2}, amino(1-3C)alkyl3(Q), (wherein q is 0, 1 or 2), N-(1-4C)alkylamina(1-3C)alkylS{0O),
(wherein q is 0, 1 or 2) and N N-di[{I-$)alkyl]amino{ |-3C)alkylS(C), (wherein qis €, | or 2),

15 and Q' oplionally bears on any available carbon atom in the ting | or 2 substituents
selecled from (1-4C)alkyl, (2-6C)alkenyl and (2-6C)allcynyl,

and wherein any (1-4C)alkyl, {2-6C)alkeny] or (2-6C)alkynyl in Q' optionally bears 1
or 2 substiluents which may be the same or different selected from fluoro and chloro; and

G' and G cach independenitly is selected from fluoro, chloro and bromo;
20 or a pharmaceulically acceplable salt thereof.

16. A quinazoline derivative of the Formula I according io claim 1 wherein:
R'-X'- is selected from hydrogen, {1-4C)alkoxy and (1-4C)alkoxy( 1-4C)alkoxy;
X? is a direct bond:

25 Q'is a fully saturated 5 or 6 membered monocyclic heterocyelyl ring with 1 nitrogen
heleroalom and optionally 1 addilional heleroatom selected from oxypen, nitrogen and sulfur,
which ring is linked 1o the group X?-O- by a carbon atom in the ring,
and wherein Q' bears one substituent on a ring carbon alom selecicd from carbamoyl,
N-(14C)alkylcarbamayl, N.N-di-[(1-4C)alkyl)carbamoyl, cartbameyl{1-3C)alkyl,

10 MN-(14C)alkylearbamoyl(1-3C)alkyl, N.N-di-[(1-4C)alkyl]carbamoyl(]1-3C)allcyl,
(2-4C)alkanoyl, amino(2-4C)alkanoyl, (1-4C)alkylamino-(2-4C)alkanoyl,
NN-di-[{1-4CYalkyllamino-(2-4C)alkancyl, pyrrolidin-1-yl-(2-4C)alkanoyl,
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2 2 SEP 2005 -176 X2 is a direct bond; Q is a non-arorratitczeia urated 5 or
6 nmenbered nonocyclic heterocyclyl ring with I nitrogen he B r2ggd
optionally | heteroal omsel ected fromoxygen and nitrogen, which ring is
linked to the group X2-O by a carbon atomin the ring, 5 and wherein the
nitrogen atomof any NH group in Q optionally bears a substituent

sel ected from cyano, carbanoyl, (I-4®&drkyl, (2-6C)alLkenyl, (2-6C)al kynyl,

(1- 4C) pipeyilimal (Roryhikatdyl,| pigd-£ih 4 Wilgaaimaratioyl Mdneiphbldo-¢C}a)dlinpghvbanoyl
(2-4C) al kanoyl, sulfamoyl, N (t 4C) al kyl sul f anoyl ,

NNN- di 2 [Btompoykg fopmplag| f amayl,  cyano(1-C)ai kyl, (1-4C)al koxy(1-1C)al kyl,
am no( 2-4C) al kanoyl, 10 (1-40C) al kyl @#’_}@Q- (2-4C) al kanoyl

N, N-di -[ (I-4C)al kyl j am no- (2-4C) al kahoyl, carbanoyl (1-3C)al kyl, N (1-4

C) al ky htardpard iy € G-aa8@ R likstlectdd o ipylridia Q) -Al Hyijhotind andyipelidiac) al kyl ,
(1-4C) al koxy(1-3C al kyl S(O g (wherein isQ 1 or 21), )

am nd( 1- 3C) ankyheietn) e piffaees plomyoi apydVH groyp in )" oplionally bears a subslituent

N(1-4 1 QA - al kyl S(Oqg (wherein qis 0, 1 or 2) and

N, N- di ‘%@‘%E’%ﬁ?@%ﬂlﬁ%laq al kyl S(O q (wherein qis 0, 1 or 2), 15 and Q
opt i on@'liyfibger sndon any avail able carbon atomin the ring | or 2 subs
lituenu, selected from (1-4C) alkyl, (2-6C)alkenyl and (2-6C)al kynyl, and
wher ei & ghlprg;1- 40) al kyl, (2-6C)al kenyl or (2-6C alkynyl in Q optionally

bears | or. 2 substituent.s, whi be the sane or different selected from
f1 uor oﬂﬁ%ﬂﬂﬂémﬂ%‘?"&%%maﬁ?blg ?11? each i ndependently is selected from

flugpo, chloro and brono; 20 or a pharmaceutically acceptable salt thereof
16. A quinazoline derivative of the Formula | according to claiml wherein:

R - X - I¥s séi quinazgline derivajive o Formuls Epegording tpelam | selected from:

(L-40) gl 1- al kaxy: |S di.r.ect. bond. i.s a Fully saturated
5 or 62#5%’3&834 %?FE)’WQ{?)&G%EI{EP%@}ET@MbP‘P‘%B%W%ﬁ‘]c%rr%i'?:ts'r ogen hel eroat om
and oph{eqmgrh,yjngmﬁqgj;hﬁonal het er oat om sel ected from oxygen, nitrogen and
sul fur, which ringis linked to the group X2-O by a carbon atomin the

ring, &rigl-d¢rchamoylgethybpipsridine-dimed i4-Retioror?-Hueroprjlisar-Bon at om sel ect ed

from carbamoyl.,, N-(|I -C al kyl carbanoyl, N NNN-di-[ (1 AC)al kyl ] car banoyl
car BQWHVF}PFY%‘&T%W%’, 70 N-(1-40Q) al kyl earbanoyl (1-3Calicyl, N

N-di - [ bila fiardtaboilil-gRy RRERYMbIE hrrdGHaliron salt iHedeof C) al kanoyl ,

am no( 2- 4C) al kanoyl ,” (1-4C) al kyl am no- ( 2- 4C) al kanoyl ,

NN-di -[(1-4C)al kyl ] am no-(2-4C) al kanoyl, pyrrolidin-I-yl-(2-4C)al kanoyl
18. A quinazolne derivative of the Formnuia I according Lo claim 1 selected from:
4-(3-Chlore-2-fluoroaniline)-7-methoxy-6-[{ 1-methylpyrrolidin-3-yl)oxy]quinazoline;

20 4-(3-Chloro-2-fluorcanilino)-7-methoxy-6-f{ piperidin-4-yljoxy|quinazoline;
4-(3-Chloro-2-Auoroanilino)-7-methoxy-6-[ (piperidin-4-yl)methoxy]quinazoling;
4-(3-Chlore-2-Nuoroanilmo}-7-methoxy-6-[{1-methylpiperidin-4-yl)oxy]quinazoline;
4-3-Chloro-2-lluoroanilino}-7-methoxy-6-[{ 1-methylpiperidin-4-y)methoxy] quinazoline;
4-(3-Chloro-2-fluorcanilino}-7-methoxy-6- { [ 1-(2-methoxyethyl)piperidin-4-

25 ylJoxy}quinazeline;
4-(3-Chloro-2-flucroanilino)-7-methoxy-6- {{ 1 -(2-methoxycthyl)piperidin-4-
¥i|methoxy} quinazolme,
4-{3-Chloro-2-Muoroaniline}-6-{ [ | {methylsullonypiperidin-4-yl jmethoxy}-7-
methoxyquinazoline;

30 6-[[l-(carbamoylmethyDpiperidin-4-ylJmethoxy} 4-{3-chloro-2-Nuoroanilino)}-7-
melhoxyquinazoline;

4-{3-Chlore-2-fluoroanilino}-6-{ [ L {cyanomethyl)piperidin-4-yl] oxy } -7-methox yquinazoline;
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2 2 SEP 2006 -177 piperidino-(2-C) al kanoyl, piperazin-I|-yl-(2-4C)al kanoyl
and nor pholino-(2-4C) al kanoyl, or a group of the fornula: SZ-X3 wher ei n e
)C3 is COand @ is selected frompyrrolidin-l-yl, morpholikcd &&F 2006

pi peridino, 5 and wherein the nitrogen atomof any NH group in Q
optionally bears a subs Lituent selected from(1-4Calkyl; G is fluoro;
and @& chloro; or a pharmaceutical kjl78ecceptable salt thereof. 10 17. A
qui naz gl rgn 8L3-HabroMSifb)-¢ fi{B#heih 1@%&91&:@4 micthdiy@i?n | sel ected from
4- ( 3- Chl(or 0- 2-fl uoroani | i)noj)ﬂsé{-:'? [f - (}‘rr%at yl sul f onyl )cgdlygleri di n-4-yl]oxy)-7-
met hoxygthionsgohdgedincand 6- ([ 1 - (car banoyl net hyl) pi peri di n-4-yl ] oxy)

-4-(3- - 2-Pgaoroani | ino)~7- 15.metho i e, rmpceuti cal |
acoopt Shre et e bR RE O Srlsub AT ARAR 1 e Bk BRRORERE Y O T
For mul g.¢l- ridth- ' S0 odni I9HD)- 7-rhethdxfdifimiz6 e, f |

or oani ﬁ(%o)a&g@[n%ttlﬁglx?/-@%&dy?%rl(ﬂ#gﬁﬁ&l pyrroli glml)l 3-#)_%%2 ui rllazol :Jne; 20

4- ( 35 CA(dredlope-2t imreralinayfel)l-(M et étylaeﬂmqﬁﬂlw@mpan 'S?‘F')ib]x'ﬁ qui nazol i ne;
4-(3-Chl gro-2-fl uaroani | i no)-7-met hoxy-6- [ (piperidin-4-yl)nmethoxy]

qui nazB¥ é‘?’q'ﬂ“@z(ogy%hl or o- 2- f | uor oani | i no) - 7- net boxy- 6-[ (1- e

thyl pi ggii(i MeifinsihHox¥dm G piRERIH-0910x4]-4-(3-chloro-2-fluoroanilino)-7-
-(3-Chl f)[r (g- ﬁl uor%ani lino ?%ﬁmet hgx;?]G- [(( 1-me thyl pi peri (]zlli n- 4-yl ) met hoxy]
qui nazuoiethesyquinazofige;Chl or o- 2- f | uor oani | i no) - 7- met hoxy- 6- ([

1-(2-net t ' I dih- 25 vyl ' iLne: ..
4- E 3- @ﬁﬂ%ﬁi"o@mﬁ%ﬁﬁ%@ﬁﬁﬁ#&w Pﬁ%ﬁh@iﬁﬂgﬂ%@?‘ﬁg@[ﬁﬁﬁﬁﬁ%ﬁ hyl ) pi peri di n- 4-
yl ] ngt uftibfIf%o! i ne; 4-(3-Chl oro-2-0uoroanilino)-6-{ [ |

- (et hyl st T onyl ) pi peri di n---yl ] nct hoxy}-7- methoxyqui nazol i ne; 30

6- ([ 1- ¢4 3chbmo-2Hthestrdani i) Yemediony-8-[¥ Pyl i ace yBpidsridinod 2- | | uor oani | i no)
-7- rret@ox ui nazoline; 4-(3-Chloro-2-fluoroanilino)-6-{ |
1- (cyah ﬁéﬁﬂmﬂj‘%f@eri d in-4-yl]oxy }-7-nethoxyqui nazoii ne;

4-(3-chlore-2-Nuoroanilimo}-6-{ 1-[3-(dimethylamino)propylsul fonyl Jpiperidin-d-yloxy}-7-

M L

methoxyquinazoline;

15 4-(3-chlore-2-fAucroanilino}-6-[ I-(methylsulfonyl)piperidin-3-yljoxy }-7-methoxyquinazoline;
4-(3-chloro-2-fluoroaniline)-6-[(3 R)-1-(methylsulfonylpiperidin-3-yloxy]-7-
methoxyquinazoline;
4-{3-chloro-2-fluoroaniline)-6-[(35)-1-(methylsul lonyl)pipendn-3-yloxy]-7-
methoxyquinazoline;

20 6-{1-acetylpiperidin-3-yloxy)-4-(3-chloro-2-uoroanilino)-7-meihoxyquinazoline;
4-{3-chloro-2-fluoroaniline}-6-[(23,48}-2-( ¥, N-dimcthylcarbamoyl)pyrrolidin-4-yloxy)-7-
melhoxyquinazoline;
4-(3-chloro-2-fluoroaniline)-6-[(23,45)-2-(N, N-dimethylcarbamoyl}-1-melhylpyrrolidin-4-
yloxy]-7-methoxyquinazoline;

25 4-(3-chloro-2-fluoroaniline)-6-[ 1-(N,N-dimeihylamincaceiyl)piperidin-3-yloxy]-7-
melhoxyquinazoline;
4-(3-chloro-2-flucroaniline)-6-[(3 R)-1 (N N-dimethylaminoacetyl) piperidin-3-yloxy]-7-
melhoxygqumazoline;
4-(3-chloro-2-flucroaniline)-6-[{3.5)-1-{N,N-dimethylaminoacetyl piperidin-3-yloxy]-7-

30 methoxyquinazeline;
4-(3chloro-2-flucreanilino)-6-[ L {hydroxyaceilyl)piperidin-3-yloxy]-7-melhoxyquinazoline;
&[1-(aceloxyacetyl)piperidin-3-yloxy]-4-{3-chloro-2-flucroanilino)-7-methox yquinazoline;

o
L=
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2 SEP 2005 -178 4-(3-Chloro-2-fluoroanilino)-6-

[ 1- (cyanonel byl ) pi peri di n-4-yl ] nmet hoxy}-7 nmet hoxyqui nazolinc; |=

(3-Chl oro-2-11uoroanilino)-6-[(1l-cyanopi peridin-4- yl)nelhqggJSEquh@oxyqu
nazoline; 6-(1-ace tylpiperidin-4-yloxy)-4-(3 -chloro-2-

| uor oani | i no) - 7- met hoxyqui n azol inc; 5

4- (3-chioro-2-fluoroanilino)-6- [I-(Nlﬁﬂdlnethylan1noacety|)p|per|d|n 4-yl ox
yl-7- mtmﬁ%mwmmﬂmm 5%{3}&)-ﬂ-(ﬁléihplsﬂu‘w)gyirammﬁenﬁy@]m perid in-4-yl

oxy] - é’ﬂ% chl oro-2-fluoroanilino)-7- rnethoxyquinazoline;
4-( 3-chle ?QMFMEbF@anlllno) 7- nethoxy 6-[ 1-(norpholinoacctyl)piperid

o AR SARE DS o LGy by AR T o T

4-(3- CHieﬂmﬁ mquﬁ@aml i no) - 6-{
1- (3-(di nct hyl am no) prop Isulfony%] | peridin-4 -yloxy} -7-
n’et héxﬁ-(ﬁ@nchmmfh@m@gma 7-methoxy-G-([{25)-|-methylsulfonylpyrrolidin-2-
4-(3-c 2 f uorol i 1ino)-6-[1-(nmethylsul fonyl)piperidin-3-yl]oxy}-7-nmnet
hoxyqu}’ %‘% R l‘% chl oro- 2- f | uor oani I i no) - 6-[ (3R) - 1- (et hyl sul ~ f onyl
) Pi per 4G3.R_hRro- Qmﬁb}uaﬁlm@nhﬁ&ﬂw aa[{(czt{?nane&ylsﬁﬂumﬂ)ﬁfcﬂrd& -f4 uor oani i no) - 6-
(3S)-1-(methyl sul fonyl)piperidin-3 -yloxy]-7- nethoxyqui nazoline; 20
6- ( 1- agdmpthpipeuiraizeling; v | oxy) 4 (3 chl oro-2-fluoroanilino)-7-methoxyqui nazo

I 2-f |
N o et bR B e R BT e e RS, ne. 4. (3
-chllgrgﬂ,%eﬂlbgﬂq@g{agblw)--G [ (2S, 4S)-2- (N N-di net hyl ear banoyl ) - 1- ne

t hyl pyrrfolidin-4- onxy]-7 nmet hoxyqui nazo |ine;
4- ( 3- chi(drcblozo-2tinerenaitinio) Be(3R)-| -me@wlmhdﬁrﬁﬂwmda@tbﬁww@w% n- 3- yl ox

7- |
4 (5 PRI R - sy e T I K R RS e i i - 3
- Y1 OXy kT chiBed-DAKoeksHn) ?Lrﬂ@thuﬁ«yéi?{[ sjlh%ahﬁ iqlr@mﬁ@am i no) 6-[(3 3)- t
(NN-dlnethyIanlnoacc tyl) piperi - oxy] - 30 nel hoxyqui nazol i ne;

4-(3 - gﬁmawoxﬂ}qmm@alam lino)-6- [ 1 {hydroxyacetyl ) pi peridi' n-3
YOy L R N D a5 7- e S ky-6-[(1-methylpyrrolidin-3-ylymethoxy]quinazoline;
6-[{3R)-1-acetylpyrrolidin-3-yloxy]-4-(3-chloro-2-fluoroaniline)-7-methoxyquinazoline;
6-{ [(25)-1-acciylpyrrolidin-2-ylJmethoxy] -4-{3-chloro-2-{luoroanilino)-7-

2
(
4-
|
t

methoxyquinazolineg;
6-{[(2ZR}-1-acelylpymolidin-2-yl Jmethoxy) -4-(3-chloro-2-fluoreanilino)-7-
20 methoxyquinazoline;
6-[(1 -acetylpyrrolidin-3-yDmethoxy]-4-(3-chloro-2-fluoroanilino)-7-melhox yquinazoline;
4-(3-chloro-2-fluorcaniline)-7-methoxy-6-[(38)-1 -(N,N-dimethylsul famoyl)pyrrolidin-3-
yloxy]quinazoling;
4-{3-chlero-2-fluoreaniline)-7-methoxy-6- [ [(25)- 1 -{merpholincacetylpyrmolidin-2-
25 yl]methoxy}quinazoline;
4-(3-chloro-2-Auorcaniline)-7-methoxy-6- [[(25)-1-(hydroxyacetyl)pyrrolidm-2-
¥l]methoxy }quinazoline,
4-{3-chloro-2-fluoroanilino)-7-methoxy-6-(piperidin-3-ylox y)quinazoline;
4-(3-chloro-2-fluorcanilino}-G-[{2S AR)-2-(N, Ndimelhylcarbamoyl}- 1-methylpyrrolidin-4-
30 yloxy]-¥-melhoxyquinazoling;
4-(3-chloro-2-fluoroaniling)-6-[(2R,4R}-2-(N, N-dimethylcarbamoyl)- 1 -methyl pyrrohdin-2-

yloxy]-7-methoxyquinazoline;

-
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6-[1 -(ace toxyacetyl)piperidin-3-yloxy]-4-(3-chloro
-2-flueroanilino)-7-neths xyquinazoline; t 2 2 SEP 2006 -179

4- (3-chl oro-2-fl uoroanilino)-6-[(3R)-1-(nethylsul fonyi)pyrrdl2 & 2808 oxy] -
7- net hoxyqui nacoline; 4 -(3 -chloro-2-flu

oroani |l i no)-6-[(33)-1-(me[ hyl sul fonyl M)yrrol idin-3-yloxy]-7-

nmet hoxyqui nazol i ne; 5 -

4- ( 3- chl(Bichioto-EHliRE@ilido)TaheRoxp s H{E2E)-6-(Nugh) latnineic ety pyrdlatiy 2pyr r ol i di n-
2- yl]nmethoxy) quinazoline; 4-(3-chloro-2-fluoroanilino)-7-methoxy-6-
([(2R) YHoRBeR iR pyrrol i di n-2- yl] mel hoxy) qui nazolins;

B 00 bl b kb a2

R) - 1- neldnpihpyy Yquinzesline- vyl oxy] 7-me t hoxyqui nazol i ne;
o sk o bt AR O S | T

thylpy t hoxy) qui nazolinc;
(3 c{’{]p’gllr:’%‘g f"ﬁlg?‘%%‘{ngfl i o) - 7- met hoxy- 6- [(1 met hyl pyrrol i di n-3-yl ) met hoxy]

qU| naz@(ﬂmhlnm-ﬁ-f[do&ﬁ)ulﬂno&é’eﬁgﬂaw ~6-9(2RE AR)-1- meﬂ1}f1~2-(mnrphﬂhﬂocarbun}']]—
I n-3-yl ox 4- )éﬁl’ ¢hl.or o-.2-fl uoroani |l i no) - 7- met hoxyqui nazol i ne;
6-([(2 WLFWFP - 2- yl ] met hoxy) - 4- (3-chl oro-2-0 uoroanlllno) 7-

met hox ohi _ -3 uinazol

6-{[(2¥2cwf acet y }r/':;r I}mgh?nm%mﬂx}]r %E r%%}j)mgm S}dgh ]6:1ro 2- fI Gor oani | i no) - 7-
20 et GhidsoHl baualz,rtmpmel;m-B-y{lt(@]de(étqmmfbﬂmrdamhm}jyi -inethofdppxpdzoling;( 3

-chl orog-2-f] uoro |||n hox i.pazolin

4-(3- R ehloss ?T i) H’aﬂlﬁ Dﬁﬁgﬂ%qé_qﬂﬁy%ulff“r'wwlﬂ 3-

met hylrr?% ﬂ@l rroI I di n-3- yl oxy] qui nazoline; 4-(3

-chlo - uoroanl i'i no) - 7- net hoxy- 6-

([ (25) 443-chivrpldlucneniiiio)6) [{§.5¥ bldhethPamd)adeiyikpi feadig-dolaxazo-i ne; 4-(3
I(r:]hlzor %-c -1%%%11{3% | | i 38) WP' -aoé(r%amlmé)‘zuahuxy 15'_ﬂy'\;lijr 0X L([:leltyl )pyrrolid
4:E§§g%9aﬂ)§?ﬁdmr3ﬁgﬁwmﬂg fm t hoxy- 6- (pi peridin-3-yl ox y)qui nazolinc, -

oro- uor "I no (2S, 4R)-2- (N, | V-di ne
| hyl Caﬂ-hih-lmhiﬁl'c)-iéﬂumEinylirmyﬂFmbthdmy?ﬁ{ﬁSjJ 1-(pyrrolidin-1-ylacetyl)pipenidin-3-
yloxylquinazoline;

4-(3-chloro-2-Muoroaniling)-6-{ [(25)-1-(3 4-methylenedioxypyrrolidin-1-ylacetyl )pyrrolidin-
2-yl]methoxy} -7-methoxyquinazoeline;

20 4-(3-chloro-2-fluoroanilino)-7-methoxy-G- ([{2.5)-1-{ 1 -methylpiperazin-4-ylacetyl) pyrrolidin-
2-yl]melhoxy }quinazohine,
4-(3-chloro-2-Auoroanilino)-7-methoxy-6- ( [(25)-1{1-methylpiperazin-4-ylacetyl) pyrrolidin-
2-yl]methoxy} quinazoline; 4-(3-chloro-2-fluoroanilino}-6-[(3R)-1-{(hydroxyacelyl)pyrrolidin-
3-yloxy]-7-melhoxyquinazoline;.

25 4-(3-chlora-2-fluorvanilino}-7-methoxy-6-{ [(28)-1-{2-hydroxyisobutyryl) pyrrolidin-2-
yl]methoxy}quinazoline;
4-(3-Chloro-2-fluproaniling)-7-methoxy-6- { I-[{25)-1-methylpyrrolidin-2-
ylcarbonyl]piperidin-3-yloxy) quinazoline;
4-(3-Chloro-2-fluoroanilino)-7-methoxy-6-[ 1 -(N,N-dimethylcarbamoylmethyl)piperidin-3-

0 yloxy]|quinazoling;
4-(3-Chloro-2-luoroanilino}-7-methoxy-6-[1-(3,3-difluoropyrolidin-1-ylacetyl)pipertdin-3-

yloxy]quinazolinc;

~ .
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30 yl oxy] - 7- met hoxyqui nazol i ne;

4-(3-chloro-2-fluoroanilino)-6-[(2R 4R)-2-(N,)V-di met hy] 2 SE

car hamayl ) - 1- met hyl pyrrol i di n-2- yl oxy]-7-nmet hoxyqui nazol i ne‘2 § B @Eﬁ’ 20x6
- tan 4-(3-chloro-2-fluoroanilino)-7-nethoxy-6- ([(2S)-1-(N-nme thylam no
acetyl)pyrrolid in-2- yl]nmethoxy } quinazoline; 4-(3-chloro-2-fluoro ani Ii
no) - 7- met hoxy-6- ([(2S)-1- (N, N-di neFB¥lanmi noacc tyl)pyrrolidiu-2-

y1] met WX—)CHIDI@LE fagrehitias)- b ntktiody | B[[3R¥I-hydroxypyrrolidin-1-

uoroani | i no) - nethoxY 6-([.(2S)-1-(pyrrolidin-1-ylacetyl)pyrrolidin-2- yl]
met hoxyllacginlipinesidim yloxy}qaeazefiseio- 2-f | uoro

ani |1 gl EHIBOIRAY o Sabii B8 AR 1Yol BRGhJRRRTLOY! )

pyrrol i guihmaz
4- ( 3- chlysesd qidnuiar-sxq:m:dyqdpﬁj)mﬁhmt hoxy- 6-[ (3S) - pi peri di n-3-yl oxy] qui naznlin

'? yl pﬁpéﬂﬁ'&(mﬂfs %ﬂé‘%ﬂlﬂlhﬂ?)sz -Bithnry=60 (- [Gocetiniparaay- L 2Desndnpeiitirtaz ol i ne:;

4-(3-c

ani | i ng% Qgﬁﬁ'erE oxy-’gy?(BS) -1- (et hyl sul f cnyl ) pi peri di n- 3-

yl oxy] gyb-rAwed-2rBioroanilino)-7-methoxy-6- ([(2R)-1-methylpyrrolidin-2-
4-(3-chl.oro-2-fluoroanilino)-6-[(3S)-1-[(dimethylam no)acetyl]piperidin-3-y
| oxy) - YUmghorphapinazaliaes| i ne,

A RSOl gy (1 (prrron i

4- (3nchi ora-2-fluoroanilino)-7-methoxy-6-[(3S)-1 -(pyrrolidin-
| -yl acetyl ) pi peddi n- 3- yl oxy] qui nazal i ng;
4- ( 3- ch¥-or oAgrpress FE4hg Pie Ewaue iy quipazelipaderivadyn gf bs EareRy d¢r Aefisdin. 1-yi a

cetyl) |4y metho xy } -7-neth oxyqui nazoline; 20
4-(3-c réli%l?le gfpfﬁ‘o%ngdﬁunno) 7- met hoxy-6- ([ (28)-1-(I-methyl pi perazin-4-yl a

cetyl) ppoecsd fallithe redelydd ofEcdmiimuxy of (hgWonaaklll:ne;
4-(3-ch|oro-2-f|uoroaniIino)-7-nethoxy-6-
([(2S)-1{1-net hyl pi perazi n-4-yl acetyl) pyrrolidin-
2-yl ] met hoxy} qui nazol i ne;
4-(3-vhl oro-2-fluoroanilino)-6-[(3R)-I-(hys
3-yl oxyj - 7- met hoxyqui nazol i nc; . 25

4- (3-chl oro-2- (i uoroani |l i no) - 7- met hoxyy (2
pyrrolidin-2- yl]methoxy} quinazoline; f-(3-|Chloro-2-fluoroanil ino)-7-me
thoxy-6- (I1-[(2S)-1- ne| hyl pyHOQ| i !

Formula IT
wherein R, X', G' and G* have any of the meanings defined in Claim 1 except that any
funcliona! proup is prolected if necessary, wilh a compound of the Formula II:
20 Q'-X%Lg
Fermula III
wherein Q' and X? have any of the meanings defined in claim 1 except that any functional
group 15 prolected if necessary and Lg is a displaceable group,
and whereafter any protecting group ihat 15 present is removed by conventional means; or
25 process (b} modifying a substituent in or introducing a substiluent into ancther quinazoline
derivative of Formula [ or a pharmaceutically aceeplable salt thereof, as defined in Claim 1
excepl that any functional group s protected if necessary,

and whereafier any protecling group that is present 15 removed by conventional means; or



R o e e LB w RS L

il S N UL NN N Ayt Lo S NN NN S LS s = === = e T e e = sk b ==L~ Pl alal} I B sttt tur i twr gl N

' 5 -

4- (3-Chl oro-2-fluoroanilino)-7-nmethoxy-6-[I

- (N, N- di net hyl car banoyl net hyl ) pi peri di n-3- 30 yloxy] qui nazoz iZnSEP 2006

4-(3-Chl oro-2-t] uoroanil ino)-7-methoxy-6-[

1- (3, 3-di fluoropyrolidin-1-yl acetyl)pi peridin-3- yloxy]quinazolinc; 1= 2 2

EP 2006 -181 4-(3-Chloro-2-fluoroanilino)-7-methoxy-6-{

[[ (3R)-3-hydroxypyrrolidin-1- yl] a&%ztyl ] pi peridi n-3-yl oxy) qui nazoli ne;
3- Cptaxess (2} f | therresnibh ofie permporeiddxlye Bor(fuiH @l defixtadyh pBrcosofg) pehazi n- | -

( @1 i o
(5 crboleitstemh ) R b condtins adersn g 2 e

-yl)ac | f"'*"'gé ?‘Mﬁﬂ LRAAPHa Yy BRianal is protecied if

4-( 3- e%f%éf]ol%&? uo {o%&h?]lc?% - /- ﬁ%ﬁ%xy- 6- }'( [(Z%H?lgrr?g'% hsyl;llrgfr;reollli di n- 2-

yl ] met heapeysaey) andshticaicr any peotadtimg eagubialds piegerd eoeptoabd by sabvtentingaleof . 10
19. A process for the preparation of a quinazoline derivative of the

For ntil 9°41%38F defined in C aim 1 which conprises: process (a) the reaction
of a_cappaug) ©f - cofoffd of e Formula 1 bheRn K12 is FOaka | |
wher ei RrE ) @&fagen@@%%@aacﬁym& t he meani ngs dgfirﬁledliﬁsogim
except gtohp; the nlgavipesnd & igoinatoliyrakn valsrepd dhedidreila FwhaciedbaXKyjs aflt h a
corrpoundagl;ﬂthe Formula IIl: 20 Q -xz-Lg Formula Il wherein Q and XZ
have aﬂg} ¥1#EoHedhi ngs defined in claiml except that any functional
group y&&g%gct&qmégﬁﬁﬁ%&%m ohfd bBthe FhARLaSARRLRE 301 9BPtheand
whereafter a protecting group that is present Is rermlved by  conventi onal
means: reaclidtbofr megrmnd bf (hedoithylad gvimreinuBS 4 ' tis Ot and Qb X% 6 endiGE hagg 2 subs

tit t int t.h ' | Jj . . .
! uenan}% -:?f tﬁe t%régninge,v.r de%lellmri] ?nzc i n? except Lhat any functional group is prolected if

S
1
4
y
4

necessary, with a compound of the formula R'-Lg, whercin R' has any of (he meanings
defined in claim 1 except that any functicnal group is protected if necessary and Lgis a
displaceable group, and whereafier any protecting group that is present 1s removed by

15 conventional means; or
Process (f)  for the preparalion of 2 compound of (he Formula T wherein Q' or R' contains
a {1-6C)alkoxy or substituted {1 -6C)alkoxy group or a {1-6C)alkylamino or subslituted (1-
6Chalkylamino group, the alkylation of a quinazoline derivative of the Formula [ wherem Q'
or R! contains a hydroxy group or a primary or secendary amino group as appropriate; or

20 Process(g) for the preparation of a compound of the Formula [ wherein R! is substituted
by a group T, wherein T is selecled from (1-6C)alleylaming, di-[{1-6C)alkyl]amino, (2-
6C)alkanoylamine, (1-6C)alkylthio, (1-6C)alkylsulfinyl and (1-6C)alkylsulfonyl, the reaction

of a compound of he formula V:
HN G*
at—x G'
M
1 .1 ”)
Lg—R™—X N
25 formmla ¥V

wherein Q' Xl_}‘{z, R', G' and & have any of the meanings defined in claim 1 except thal any
functional group is protected il necessary and Lg is a displaceable group with a compound of
the formula TH, T is as defined above except that any functional group is protected if



L . . A S alaatant- =L T -y 4 as me m—L LN I i e e e . il Bl

derivative of Formula | or a pharmaceutically acceptable salt thereof, as
defined in Cdaiml except that any functional group is prerz:tSEp pacs
necessary, and whereafter any protecting group that is present I's renoved
by conventional neans; or 2 2 SEP 2006 -192 process (c) the reaction of a
conpound of the Formula Il as defined _in process (a) with a conpound of
the formul a QL- X2- OH under M tsunobua l83nditions, wherein QL and X2 have
any of pnédagsafeaitl Whsred Rk aie protdttifif gioiiplihxcpetent Batmamtd bucatvicoliadal gr oup i s
protected if necessary, and whereafter any protecting group that is

pr esen™=a%s; fenpved by conventional 5 neans; or process (d) for the

pr epar ati f a I erein RL-X is a hydroxy
group, ﬂ%%g%@gavgggé%&gga%h@z}@lu:%ﬁieﬁgg?r}ll\?ﬂve of the Fornmula 1 wherein
R-X1lis a (1- 6C)al koxy group; or Process (c) for the preparation of a
compound of the Forrmula | wherein Xt is O the to reaction of a conpound of
the Fornula | wherein R-X is OHand Q, 2@, G and & have any of the
nmeani ngs defined in clai iL_ﬁggc_e t that any functional group is protected
if necessary, with a compou 0 he g Rt-LO wherein R has any of
the neanings defined in claim1 exf t Jany functional group is
protected if necessary and Lg 4 s_g-~di.spha bl e group, and whereafter any
protecting group that is pre At s rénoved by 15 conventional neans; or
Process (t) for the preparation of a conmpound of the Fornmula | wherein Q
or R contains a (1-6C)al koxy or substituted (I-6C)al koxy group or a
(1-6C) al kyl anmi no or substituted (10meEYkyl anino group, the al kyl ation of
a aui GAALLNR!, 47 5 A0 e Ohy b Phe Ll L idagh Rlain Y excaf Rk ahP AIRN BRI
hydr oxy “group 'or "a "pFi mary br secon atg'y am no group as appropriate; or 20
Pr ocesgrdughis frdlectdldrl pecepanedrddip Bfa displawpsdegebupf the Formula | wherein R
is substituted. by ah%roup T, wherein T is selected from (1 -6

C) al kymaianesniline.of (he osya il | ani no, (2- 60) al kanoyl! ani no,

(1-6C al kylthio, (1 -6C alkyl sul finyl and (1-6C)al kyl sul fonyl, the

reaction of a conmpound of the f aV. HNG Cat X2 GL N L9-R xt 25
formula V
H,N G*
GT
in formula VII

wherein G'and G have any of the meanings defined in claim 1 excepl thal any functional
group is protecled if necessary, and whereaficr any protecting group (hat is present is remaoved
by conventional means; or
Process (i) for the preparalion of a compound of the Formula I wherein Q' camries a
15 subslituted carbamoyl group or a group Q*-X"-, wherein Q? is a nitrogen containing
helerocyelyl group linked o X by a ring nitrogen and X7 is CO; the coupling of a compound
of the Formula I, as defined in ¢laim 1, excepl any functional group is protecled if necessary,
and wherein Q' carries a carboxy group, with a primary or secondary amine or a group of the
formula Q*H, wherein Q°H is a helerocyclic group containing an NH group; and whereaftcr
20 any protecling group that is presenl is removed by conventional means;
and when a pharmaceutically acecptable salt of a quinazoline derivative of the

Formuia 1 is required it may be obtained using 4 convenlional procedure.
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wherein Q, X1, X2, R, G and 02 have any of the neanings defined in claim
1 except that any functional group is protected if necessarZZasﬁé@ tihs a
di spl aceabic group with a conpound of the forrmula TI-1, T i P

above except that any functional group is protected if 2 2 SEP 20CF -183
necessary and whereafter any protectlng group that is present is renoved by
conventional neans; or Process (h) -B$dreacting a conmpound of the formula
VI Lo, &XA pHarbhdaulisal chkhpodtidowiithaoMprivdser Qiifazgline derivaliRe uﬂhehave any of
t he meanings defined in claiml except that_any functiopal ., group

pr ot ecFemny elme@bwa,ﬁemlb:ww@kmﬂ#ﬁh% BY fg}ﬂéubca\mtlﬂnawﬂaﬁ}w ne of

the fo 2yl wherein dand & have any of the
meani ng'EM h%da‘ﬁ %ﬁmbégge‘%{ FF'L II?;{Jny functional group is protected

i f necessary, and whereafter any pr ot ect| ng group that is present is
renoved by conventional neans; or Pro S ),.for the preparation
conpéuﬁh of &wazehmﬁmaumeﬁbﬁﬁﬂ@ue ﬂeéﬂeé mi@f@db@ﬁ%?‘ﬁ? g)imw

group r a nitrogen containing heterocyclyl
RlceBiafloQ ks w81l et

group a r|ng n| rogen and X3 is CO the coupling of a
corrpound of the Formula |I. as defined in clai m 1, except any functional

group is protected if necessaﬁxl and wherein carries car boxy oup,
wi th a2pri mrquigzolerdiiyatye ahtha&oprula I gs efeﬁaleéfmeh@n Ly o °9\!?ﬁerei n

@H is &cgﬁbﬁrsgﬁﬂfeﬁéo?f S5 QUPHGR RG A group; and wher eafter 20 any

protec present 1S renove y conventional neans; and when
a pharmaceutically accept abI e salt of a quinazoline derivative of the
Formula 1 is required it may_ be qgbtajned usi n(il a cqQnventi o ca?ll ﬂproc ure
2 SEP 2306 The use of a quinazaliné denvative of the Formula 1, or a pharmaceuli -acceplable

sall thereof, as defined in any one of claims 1 to 19 in lbe manufaclure of a medicament for

use in the production of an anli-profilerative effect in a warm-bloeded amimal,
15 24,  The use of a quinazoline derivalive of the Formula I, or a pharmaceutically-acceplable

salt thereof, as defined in any cne of claims 1 to 19 in lhe manufacture of a medicamenl for

usc in the treatment of a cancer.

25. A compound of the formuia B or a sall thereol:

HN G
1
YO Xy G
1 1 Nf)
20 R—X
B

wherein Y is hydrogen or a hydroxy prolecling group ; and

R X! G' and G? are as defined in claim 1.

25 26. A compound according Lo claim 25 wherein R'-X! is hydrogen or (1-4C)alkoxy, and
G' and G* ure selected fom fluoro and chloro.
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-184 20_ A pharmaceutical conposition which conprises a quinazoline
derivalive of the Formula I, or a pharmaceutically-accept ati ? §€I‘l't2ﬂ[|ﬁ
thereof, as defined in claiml in association wth a
phannaceuti cal | y-acceptabl e diluent or carrier. 5 21- A quinazoline
derivative of the Formula | as deflngg in claiml, or a pharmaceutically
acceptabl e salt thereof, for use as Medi canent . A qui nazol i ne
derivaRt.ve afmﬂmuﬁmamuhhng 1eaalaide?6 whithiind €3-shlerd-2- fblo pire)-Pelaslmexycal | y
acceptzble sal t er eof 8F g€ in the treatnent ofa cancer 21 The use of
a quin fﬁ#@ﬁ@qH@?¥ ueioy 8 St hef@iror nula 1, or a pharmaceuti cal | y- accept abl e
salt thereof, as defined in any one of clalns 1to 19 in the manuli clure
of a medicanment for use in the production of an anti-proliferative effeet
in a warm bl ooded animal, 15 24, The use of a quinazoline derivative of the
Formula I, or a pharnmaceutically-acceptable salt thereof, as defined in
any one of clains 1 to 19 in the manufacture ofa nedi canent for use in the
treatment of a cancer. 25. A conpound of the fornula B or a salt thereof HN
& YO 20 R X wherein Y is hydrogen or a hydroxy protecting group -, and
R, X, G and & are as defined in claiml. 25 26. A conpound according to
claim25 wherein Rt-X is hydrogen or (I-4C3a|koxy and G and & are
selected fromfluoro and chloro. 1. - - - - - 2 2 5EP 2006
-185 27. A conpound according to cIa|n126 mhlch is

4- (3-vhl oro-2-fluoroanilino)-6-hydroxy- 7-nmethoxyqui nazoline or a salt

t her eof .



