.. ;e3elL<B 6 TLI +QUI NAZOLI NE DERI VATI VES AS VEGF | NHI BI TORS The present '

i nvention relates to quinazoline derivatives, processes for their 2 § APR 2004
pr epar atton, ‘pharmaceuti cal conpositions containing themas active

i ngredi enYOO4BI6bds for 5 the treatment of di sease states PSHGBIE44gh With
angi ogenesi s and/or increased vascul ar-perneability, to their use as

medi canments and to their use in the manufacture of nedicanents for use in
the production of antQuEMgicLg@EVERNAREES ks Vﬁéﬁ}dﬁhﬁg@ meabi lity reducing
effects in warm bl ooded ani mal s such as humans. rmal angi ogenesi s plays
an inportant role in a variety of processes including 10 enbryonic

devel opnent , V\@,ﬁnd ‘heal.i ng .and .several conponents of fenale rggr_oducti ve
function. UndedPf RESERIIRVEILOR SeleigH tnquinszgling deréwatiyen psodsessh fordbeici at ed with

di sease s ! ' j hWeei ek d . riasi s, cancer,

hoamat of e o bt oehb e Ghe AR e & e eGP omnethedn oy

al , 1995, tiErtenatserflofdivesselstatéaissocidicd With GAgioEHsRRI/of ARReasdpb4sEGaMedi Ci ne
1. 27-31). Alteration of vascular perneabilify is thought to play a role in

15 bot h nBfaabliRY to therdiss g medicamestsaind o Sueir yse it thesnanuf@uireiof ardRarenst

al, 1993, :En pnol ogy.-133. . 829-837.. Sepger et, al, 1993: ncer and .

Met ast asi g&f- gglﬁ{(’aﬂv}g %Qf%&l%‘bg%iﬁ%mgjgg%FéP bV3sGuiat Pﬁ@?aaﬁﬁﬁh%Hmﬂgle gcts n

endot hel i larrgdidoded anfaihlPaRARE hixdaact i vity have been identified including,
acidic and basic fibroblast growth factors (aFG- & bFGF) and vascul ar

endot hel i al gr biarrhalfaagtogengsisHbR)s. anBmpertatiuelaih avaeietyeol procdsed ieelediagsi on of -
its reciﬁptogs Ih(% ég@ro"wh f@ﬁt?r activity of VBG-, in contrast to that

of t he [RGB eV EPPREt wopRd Pealingandarvrialomponents af feseale spraductive

evi dence ppdigat ‘ j j il r.of both normal and
pat hol ogi E@?ﬁgﬁgi@g%ég{%g@féﬁ ﬁthbﬁ~%;\h@?9élén @QL h isfﬂegyno °§‘§§¢3‘%§%&“§%§? ;

Kol ch et micludii@3fiabefic eetitopaihys psoriReis canc, SHetmAioR@ hihis, a@n@fol&%i(%éﬁi‘san
-vascul ar %Sr meabi ity (Connolly et al 1989, J. Biol. Chem 264:
20017=200%450m praggiopra (Grieet 951905 Teends Phemepsek tScatlbofi7-66; MillGRan 1995,

anti body - N bR DG on. of <t unour gro .(Kimet al, 1993, Nature
362: 841-@3@)‘%%@3‘1&1&2‘]?} oiitefiioRlofy CH?%F%ES‘%%; ilhisgrehtie blay argle in

t r ansni$ sbah nofmdliane pembhaicad pERRISeiasl R8SessRTCHIRIABNE %P%laﬁ'@é)f cell's.
These transnenbrane nol ecul es characteristically consist of "an ’

ext r acel | Endocringlgay d3%i828r-3%y; dengémetab 993 Gahcehamlifetastasio ReeigmeN12:i303t he
nase_ domai n. Bi ndi ng of

pl asma ne age to an int.racellular tyrosine Kj ai ne

li gand t ogfﬁeg‘ﬁ%e{@p‘%o&i’e?@%ﬁ‘?’éh %"’é@i‘%ﬂ?@?ﬂés@h SRt roeting,ectivity e been
activity j 5 inb Oadddy j ' S ot h the
recept or iggiélﬁyﬁic}’idhlgér?igialrlll?’r aceFI%EJIi]gésyé ﬁBf_chEas F&M?ﬁ%%@%ﬁg V3t
PCT/ GB0O/ @idb8ilizsigrewtll fastor (VEGE).cBanimse ofitht yésasdtaP et @sion@T s 2depfors, the
initi aég a sigpall ia%écasc‘g}gé | eading to a vari et(g@ot cel lul ar responses.
To date’ &P T APV HOE infontrpstio thab phthel RS, isgelarivelst spscifintovardgi d
sequence | a Ldent i-fl.ed. f. these subfam]ies_.is -

pr gsent I y&@%}?iﬂgcgg? b§s%eﬁg@¥qfl%rgg P‘?%éét?sstrhgg?ﬁgﬁ KFf AR 4BPP B?IBP{,atqflufleTh” Fltl,
t he ki nassorinabid pathalogieilangioptiisiRiikeh@RoRhD! Jodti fig5r &R-§5p-as

Hcehrntt al OO\ ), mHodE !
Fl k-1), and another fins-like &r osi ne ki nase receptor, “F?%. Two o? t hese
rel at ed F¥sh el 1995¢Breat CanpeeRerearchsmd\Freatment, 36: BG5S Sheadwasialar af fi nity

(De Vries . 92. .SCl.€ n:989: 991, Ter et al, 1992, Biochem
Bi ophys. Fﬁg@e"%&%&’ﬁ%g etfgngS%gl? &1%5 gg?m %éoﬁgyvgﬂﬁ&éaﬁwopﬁ&@f VEGF
I ecept 23 SacB¥Rbe SERMstrAioRIr AELL AHSanESbll é]f;%s ﬁ{sf.ﬁﬁ,ﬁﬂﬁf' ' S
in the tyrosi ng 10 phosphoryl ation statuico clgf ular pr o(?{etlﬁ%gma%gv@g crum
fluxes. Qiiahd293,iMauSo2y841-848. whi ch are inhibitors of VEGF receptor
tyrosine ki nasg are .. . ] L.

eceptor tyrosine kinases (RTKs) are important in the:transmission of biochemical

signals across the plasma membrane of cells. These transmembrane molecules

characteristically consist of an extracellular ligand-binding domain connected through a

30 segment in the plasma membrane to an intracellular tyrosine-kinase domain, Binding of ligand

to the receptor results in stimulation-ofk

e-receptorsassoeiated-tyrosine kinase activity which

leads to phosphorylation of tyrosine residues on both the teceptor and other intracellular



described in International Patent Applications Publication Nos. V\? ?Z@%@%ﬁ
and WD 98J13354. In WO 97/30035 and WO 98/ 13354 conpounds are descCr A

whi ch poss®afsRsti vity agai nst VEG- receptor tyrosine Ki n%ﬁ‘/&ﬁﬂabﬁ%&
possessi ng some activity against EG-F 15 receptor tyrosine Kinase. npounds
of the present invention fall within e broad general disclosure of WO
97/ 30035 and WO 98/ 13354. W have found that conpounds of the present

i nvent i ofRYeeuess SThese ghangewiin; tirasie riogphosylaten initiales pignalliimerascadedeading to a
tyrosi ne ki. . f p < 100, i have n

oot od: - SALORR colRIPRUBASCL rd B i IBERhinklat BB RIS R Bl PP by,

m ce. Compfitddsd géqueice REBSIORY, Have ®Bér RIBnPRES E0fe of theRahbfahilies 9 bRl cal
profile when tested over 14 days in rats. Conpounds of the present

i nvent i ooppsisedy therfinsdiksdyrosine kinase recepipr, it enffit)y theskinaselinsestse, show in

bener | & donialn PR BRia S RER Clsniriie B3 RGP, e piylortips iearosme-
Conpoundsimise fr&%?@f,qa%tnw g tes ORI BN RAKS, ¥19 8nKDAC thavOheel5ibhwn % BingPer ty

of value in the treatnent of di sease states associtated wth angi ogenesis
and/ or i NEG@BEyath high effimty (PerVmeshit lal, t1992, Kdienms 26 5r289r99 1¢ Tahedrest al, 19OP] asi s,

e o S 2P B 5 B RO i 0 S
e T e T e e

prol i figr ghbsphoylutivipstiems ofiecHularposeis and esldivacfluxdst y agai nst VEGF recept or
tyrosi ne ki nase whil st .possessing sonme. activity against EG- receptor
tyrosi ne ki nad@uinazoling derivativepywhich-arg inhibitpry ofl GEGFremparoposing &inase are

subst ant CAef G s S RRPRL B RaC e R R Hlcaligh B P ASR A4 0! nan
agai nst g I384en WO@YBQG?)ﬁ&ld<W@§SIIQBS4:@:m1%unH§’%Qf_e9€ﬁﬁeﬂﬁzﬂﬁ&l{‘gosgcihsgase-
While we do not wish to be bound by theoretical considerations suc

conpoundsctieyy dgainse VG eceponfyrosmakinste winlst pesstising sonwemotisity\hgatist BIGF
associlgt ed with 5 VEGE, especially those tunours which are dependent on
VEGF flor TEFRIAT tYPBEF02f¢ i s further believed that these conpounds nay be

of interest i ' : ey ' : WY
especially v\,hg%aélE Igﬁ%g??féﬁg %Egﬁ??%ﬁﬁ’r?gﬁ? Bg{r%ﬁ; aﬁ%g\# |d{¥e§§ﬁ|h(rif¥§,%:ug§e?umur S
are presem300a5 ahd WO 98A3854cWe kvelfoiit e FonapuidndHt the prdsbiiifivegitionpbssess

According to one aspect of the present invention there Is provided a
qui nazol iVREY gepddehibitgty 3avsy agaiesty G ireceptor tyvoyiae kingse. Hpmpoungds ofithezx| \ N

(1) wherepn.. .12 m.j .} f 3. . R_represents _hal ogeno or

C, _3al kyl ;r&ﬁm]]?‘é‘ﬁ r“é%éﬁ@ Isclh?%; 93%11 elé%g]é’tjaﬁh Eé‘g’{’g&”"f’ ragﬁ‘\' ! n%ga&fsE ¢ Reef 5’? ﬁm\?‘f{g

t hr ee 29 QeRsgrafty inGnicsalCexl foand ybeme ipfesBd ihFenfioR Pobsdis l?en)éhci‘ﬁﬂoﬁﬁo[%i/cabear
one or two substituents selected 20 from hydroxy, hal ogeno, C, -0alKyl,

C, ~hydr opyefileyrheaneste ower Réxpys Mrag=ERmpcangs 66the phesewiinvdrBion possessdery ned
___herei npgfg%gg_) ii'gﬂ k | R ein R3 Ls-as defined herei.npefore);

3 _(wher
A5 dgatnst e@gggﬂr;gcmsme kinase, show in vivo activily against'a——
range of tumour xenografts in mice and possess a beneficial toxicological profile when tested

oy e i A

over 14 days in rats.

25 Compounds of the present inention inhibit the effects of VEGF, a property of value in
the treatment of disease states assoéiated with angiogenesis and/br increased vascular
permeability such as cancer, diabetes; psoriasis, theumatoid arthritis, Kaposi's sarcoma,
haemangioma, acute and chronic néphropathies, atheroma, arterial restenosis, autoimmune
diseases, acute inflammation, excessive scar formation and adhesions, endometriosis,

30 dysfunctional uterine bleeding and:ocular diseases with retinal vessel proliferation.

rvention possess good activity against VEGF receptor -

tyrosine kinase whilst possessing:some activity against EGF receptor tyrosine kinase.




.. and wher

substitu

t hereof Qr a*Erodrug thereof. Preferably mis 2. 2 9 A~~; 2004
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sel ect ed
4- br ono-
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sel ect ed
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substitu
1- net hyl
i nventio
(Ra)m
represen
one of t
her el nbe
3) Cz%ﬁg
or a pro
PCT/ GB0OO
2-fluoro
4- br ono-

15

20

25

ein any al kyl, al kenyl or al kynyl soup rrtaybear one or nore ;
ents sel ected from hydroxy, hal ogeno and amino; 25 or ajshlAPR 2004
WO

0/ Cv4181 -4 Preferably the phenyl group bBERGRIVP4BIm s
from 2-fl uoro-4-net hyl phenyl ~34 chl oro- 2, 6-di fl uor ophenyl ,

2, 6-di fl uorophenyl, 4-chloro-2-fluorophenyl group and
Frirthegnomnsoiyd colpaurdp bEfRIpaskelt ihlhentibepsbess subisbnbaRY hipled FRtddByl S
from 4-chl oro-2-fl uorophenyl and 5 4-brono-2-fluorophenyl. MSt

| againgeVERETgrenipIdnfossdunase thar apanstsEGE oopior DrédinmkiopieamAGE R1

| R i | kyl { wh i R3, i def i d h i nb .
o rogine Bhase s Bl 66 e o P dFeoneiel remicsrons such ©
aompoliedsSmBY Rﬁréngﬂgle%éféﬂ]ﬁﬁemé# inl tfeatihg ﬁﬂné&?@idﬂ%&%@és@&a{eﬂ %ﬂth”?y

or two 10 substituents as defined hereinbefore. re particularly
PEEGH| espdeigllyrthoby tumoursvvhich ard dependent od i VEGE forgheinyrosehr Ttds €urehiert Wo

n.s‘sd[e#ec ed from C, ~al kél' Especially, Rz is . .
Sieﬁ)‘@Y‘i A thesp Gomnopnds may be af wieress inireatingiepowr et asspoiatd Withdwtnt

e OV J k Lvative- of. t roula |l

/O afid FTR el el Bty i\ erban ol Phanfiid i o Rl
tygedent whieharodepend@nbok both KEGFr L BGIEfirsheiyrowlr, i1 s sel ected from
he following three groups: 1) C _SalkylR (wherein R is as defined
fore); AscafingiGang éwp%f tho\aeseitinveation theee ig provided hewintachiot or e);

| Kvnyl R3 ej X is as defined hereinbefore); or a salt’thereof
a‘i:e%‘é’x‘%‘fwee?f(e‘\g??‘;”“‘\%ﬁ01l 32651 -5 Preferably mais 2. 2 9 ~~ ~ 2~04~~
/04181 Preferably the phenyl group bearing (Ra)ns is selected from
- 4- met hyl phenyl, 4chl oro-2, 6-di fl uorophenyl ,
2, 6-di fl uorophenyl, 4-chloro-2-fluoroephenyl group and
2-fluorophenyl. 5 Mrre preferably t rriﬂ“ group bearing (R a)~

8 J =

ted fron14-ch|or072-fluqﬁﬁ?heny 2-f 1 uor ophenyl .
' o
0 A N
|
o
R’X' NJ
(Y
wherein:
m is an integer from 1 to 3;

R! represents halogeno or C, salkyl;

X' represents -0O-;

R is selected from one of the following three groups:

1) C, salkyIR® (wherein R is piperidin-4-yl which may bear one or two substituents selected
from hydroxy, halogeno, C,_jalkyl, C,_hydroxyalkyl and C, jalkoxy;

2) C, salkenyiR? (wherein R’ is as defined hereinbefore);

3) Cz_salkynle3 (wherein R® is as defined hereinbefore);

and wherein any alkyl, alkenyl or alkynyl group miay. bear one or more substituents selected
from hydroxy, halogeno and amino;

or a salt thereof or a prodrug thereof.

Preferably m is 2.




/

Most preferably t he phenyl group bearing (R a)~ is 4-brono-2- quoZ Qﬁﬁ% ,
Preferably R~ is C _SalkylR (wherein R3 is as defined hereinbefo 3;3 rzgﬂll
pr ef er abl Wd¥1/32651C, _3al kyl R (wherein R is as defined her eipppRifbRI181 10
Particularly R~ is piperidin-4-ylnmethyl,in which the piperidine ring may
bear one or two substituents as defined hereinbefore. Mre particularly R~

e ring may bear one or two

is piperi ch t pi peri di

substit ueﬂjtr gfe?g?lyetg?c?gg‘fytl eangﬁﬁ)@p*s@ﬂ&ﬁ TpnR2-fjugro- 4”methylpheﬂyl 4-
}n\r;g;{]?”oﬁl‘:?g{: 1) Q'G’dxﬂu&dﬁﬁéﬂwlti bromdb Bt (ﬁﬂﬁ&%pﬁ&m? OM BB 2% ffuo?oﬂ?xen)?l group and

4- (4-chl oMeermbLZ;ﬁnmphényho 6- met hoxy- 7- ( 1- met hyl pi peri di n- 4-yl met hoxy) qui n
azoline,

4- ( 2- f | uomferg Preferablvhe Phony] smupdening (RY) is-seleeted fisinp drchltiro-24fiydrophengkagdqui

nazolin
4- (4- br§n34§DFPj%ﬂ8%5 Pmﬂb) 6- met hoxy- 7- (1- met hyl pi peri di n-4-yl met hoxy) qui n

azol i ne, Most preferably the phenyl group bearing is 4-bromo-2-fluoroph
4- (4-chl oro- 2p6 di f uor%anlyl%rno t%&“ -7-(1-net h)l/lor?l peenryldl n- 4-yi met hoxy
) qui naw | ,]i’@efexgbly R?is C, salkylR® (wherem R3 is as deﬁned herembefore)

gugﬁaggfi i Brtbi SR LTI R L bin SR BLRBEL! d - 4- Y1 met hoxy)

4- (4-ehl O'P‘&rt?cufa}Hq{Z%’ﬂithEiﬁ—aﬁ rn'i’éﬁﬁcﬁ%h?c}(dﬂh Bferididd i hBF bR QY hpgz 0l 1 ne . - :

, __ 1-7~piperidin-4-ylmet oxy)qw nazol

4- (4- br@muli‘sﬂtdeutxmalnfmed'im)‘elﬁbefatmoxy 7 (p| peri di n-4-yl met hoxy) qui nazol i ne,

4-(4-chlo 2, 6-di fl ugr,Qani | i.no) - 6- met hoxy-7 eridi n-4-yl net hox ui nzol
i n(e and égore pamcularly?( Is p1pendm-4-ylmethy1 in whlch(trt)xe F1))1per1dme rlngymay bear o¥12: ?,r two

4 (4- bro n met hoxy- 7- (pi peri di n- 4-yl met hoxy~ui nazol in
e, and sa ts ?hereo aéggggigr@y ]hydrochloride salts thereof. Mire

pr ef er r ed EspegdlyrRisis 0fméth@pipefidmrd-yimaapl i on i ncl ude:

4- (4-chl oro-2-f I uoroani | i no) =6- met hoxy- 7- (1- met hyl pi per i di n- 4-yl met hoxy) qui

nazol i ne, Accordmg to a further aspect of the present invention there is provided a quinazoline .

gof?ngﬁgggeﬂwuhgggal IHOIP nmet hoxy- 7- ( 1- met hyl pi peri di n- 4-yl net hoxy) qui na

4- (4-chl oro-2, 6-di fl uoroani |l i no}-6-nmet hoxy-7-(1-net hyl pi peridi n-4-yl net hoxy

) qui nazol i ne,

-r~aa~dif|uersa~|iao)-6-nethoxy-?-(l-nethylpi'-ridin 4-yl met hoxy) qui nazol i n

€,

4- (4-chl oro-2-fluoroanilino): @%Toxy 7- l@ &l n==- y| met hoxy) qui nazol i n

e, ~2 ~ ~~P~ 2004' WO 01 / 32651 JGBAAYi 74181 -6

4- (4- brono- 2-fl uoroanilino)-6- nethox < 7- (pi peri di n-4-yl met hoxy) qui nazol i ne,

4- (4-chl oro- 2, 6- dlfluoroanlllno) 6- y-?@(piperidin-4-y|nethoxy)quinazo

i ne, and

4- (4~ brono- 2, 6-di f | uor oani | i RIIXEZTERHOXYNT- ( pi peri di n- 4-yI met hoxy) qui nazol

i ne, and salts t hereof especially hydrochloride salts thereof. 5

~Parti cul ar | y-pref-er+ed-conpounds of the present invent Ir(ﬁ i ncl ude:

4- (4-chl oro- 2-f 1 uoroani | i no) - 6- met hoxy- 7- (1- et hyl pi peridi n- 4- yl met hoxy) qui
nazol i ne,

4- (4- bronﬁ’hfr 1 uor oani | i na) - 6- net hoxy- 7- ( 1- net hyl pi peri di n- 4-yl met hoxy) qui n
azol i N@0 ma is an integer from 1 to 3; _ o

4- (4-chl oro-2, 6- dl%| uor oani-1'i no) - 6- met hoxy- 7- (1 - met hyl pi peri di n- 4-yl met hoxy
) qui nazol Rfferﬁprasmitsl lalogeno or C, salkyl;

4- (4- brorr%eaz 6-difl %froanl 11 no) - 6- net hoxy- 7- ( 1- net hyl pi peri di n-4-yl net hoxy)
qui nazol i fie, "BRF 145 t hereof especially hydrochloride salts thereof. More

particul agl ?‘cfté?;f nt invention include:

4- (4-chlor 03559%[1 uor oan| ?ﬁg ﬁoﬁ&ﬂ%?%ﬁﬁﬁ met hyl pi peri di n-4-yl met hoxy) qui
naw i ne amjiC, alkylR® (wherein R’ is as defined hereinbefore);

4- (4- bronD 2-f] uor oani | i no) - 6- met hoxy-7-( 1- nethylplperldln 4-yl met hoxy) qui n

am i ne2318) Gnﬁlk@wlﬁs (‘["h@?’@(ﬁ 18 apdefingd| hergighefereil ori de sal ts t her eof .
3) G 5aikyny!R3 (wherem R* is as defined hereinbefore);

or a salt thereof or a prodrug thereof.




,/

. An especially preferred compound of the present invention is
4- (4- brono- 2-fl uaroani | i no) - 6- met hoxy- 7- ( 1- met hyl pi peri di n- 4- yhn@t@h@%%[}#\
azoline and salts thereof especially hydrochloride salts thereof. For the
avoi danc®®f1/33éibt it is to be understood that where i n t BRCI/GRRepITsE cati on
a 20 group is qualified by "hereinbefoge defined or “defined hereinbefore'
the said group enconpasses the first occurring and broadest definition as
wel | as qglApfdmaldo of the r,  _preferred definations for that group. And a
sim lar convent’on appl ies to “hereinafter defined or "defined

her ei naf tRreferablyntht Iphenyd gemipftearitg ') nisaekcet ftopd zmdmmhﬁethylpﬁeﬁﬁrm

"al kyl" includes bath straight and 25 branched chats al kyl groups but

r ef er enc&lorer »%@ﬂvm@hﬁnya,l omf-gppdiflsaropheny L Hebloye-2-Thosophsayl grpep st
t he- stralég‘%m%t%h q)n only. An anal ogous-convention applies to other
generic ter herW| se stated the term"al kyl" advant ageously
refers g M@ﬂ&a}sréf&rzmtthe Ehéq@ 2P beatifi BRI Biseledfet ¥rom &cﬁﬁfr@@nﬂa&e nyll he
term "al koxy” as used-herein, unless stated otherw se includes "al kyl"-0O
gr oups |nmwl4rbmm082ﬂ\}¢wphglyés her ei nbefore defined. The term 30 ‘aryl" as

h | t h f t |
i ch . g Pree Rl e BherS L dPh vER A Hors inBerT Dumoeteblioct cd 11om
hal 0geno,pratktapbly RBEKO My (Whereir R? fslaléQfeﬁH&f htkinBBfbrgyano, (wherein al kyl

and al koxy are as her' &l nbef ore def i ned ). The term 1}, 2 9 AFB 2~D~ ;. "WD
01/ 3265l N?ﬁélpfﬁeﬂsbw%isggilkylﬁ(whmml{as amdeﬁhelde}reeenﬂ)aﬂstleﬁss ot herw se

st at ed |ncI ud s azgyl oups in which "aryl" .is as herei nbefore defined.
The t eldnkP Kl mpe ﬂ@é@eﬁ@# B Whichths Ripeddine KipE SRAYJISR YNOKEtWNd

aryl sul pt}w}tlggﬁysgﬂﬁggdh&l:%&gg al kyl"™ and "aryl"™ are as herei nbefore
a

defi ned erm ano as used herein unless otherw se stated -

i ncl udes Nieverpatticatulyat ks ;ﬁ‘p&uﬂi-@kgﬂmethﬁ i which the pipkdidine risig dsaydabht &eéior
her ei nbef ore, for exanpl e CZal kanoyl is ethanoyl and refers to CH3C~

C, al kanoytwoisabstisrenis selegted feme £s.,alkylCHO. 1 n thi s specification unless stated
ot herw se. t he m. th straight and branched chain

al kenyl 37’5 Eﬁ% 4@?%?‘&%%‘8%"418#%&}%‘?3ua| al kenyl groups such as

2- bUtefSY'Pr@FeﬁeéB&ﬁh dnﬁsBPfhctﬁﬂ&eﬁttlh@érﬁmn ialigge version only. Unless

ot herwi se stated e term"al kenyl" advantageously refers to chains with

2-5 car bdh(%ﬂllmeihﬁumpamhao)a@-metlﬁ)ﬁ—t él—hm&;dp19md1n+4qylhﬂaﬂm:q@¢nndzohaél on
unl ess sta ot herw s t.he ter jé;éynyl i hcl udes bl(l)t h strai ght and

br anched %¥3 \‘PTQT“K?‘ﬁT}‘V PIH\.%? ‘B ox¥sv 2/ petk¥lpins: ethexparipazalings oups

such as Unl ess
ot herw se @J%t e Kelsrt‘%{r?frfnﬁl j:j’_ yny‘?wt *ﬂ—g}/%%t@l@%%ﬂﬁ@%—@@é@é&{yﬁﬁhﬁ%&n%ew th
2-5 car b(m(4a¢lﬂd5m-2 @dﬂm@dﬁﬂyno}@m@ﬂmbw-(at—maﬁylplﬁerid’h-ﬁqlmdlh%xy)qu&ﬁzolme
her ei nbef ore defi ned, hydr ‘gen will be present at positions 2, .5 and 8 of

the quithdr(-bremag?.eudiflucrpanineyitrmethoxy n(l-mﬁﬁwmlp@mmﬁ-ylmeﬂ@xmm@hm ood

e e T Tt T
specifi 7Qbipeiginl 5 ihohSxy)auinebiineC f or me: .1t

e Rnf e )0l
is to be 2 understood t hat - fhe i nventl on enconpasses any tautoneric form

whi ch i nH—(ﬁ-bl@maEZﬁuo@ae@mo)-tSmtb@yh@(inpmdm-ﬂhghmcthmgy)mnhmhnqot to be
limted el one t ri.c f tJ|.I wi thin the
f or nul ae r%{%# ‘P@%@PST%%B@‘ OgHhde wﬁwgmetéeﬁ)apw%wﬁo%s of
the f i unsol vat ed
for m%ﬂ&?&‘é’“ﬁ@r g‘?&%f’%ﬁ‘“%% Ry oﬁ%f.’éﬁd?“’fsﬁt oo,

and salts thereof especially-hydrochioride salts thereof.

More preferred compounds-of the present invention include:

4-(4-chloro-2-fluoroaniline)-6-methoxy-7-(1-methylpiperidin-4-yimethoxy)quinazoline,
4-(4-bromo-2-fluoroanilino)-6-methoxy-7-(1 -methylpiperidin-4-yimethoxy)quinazoline,
30 4-(4-chloro-2,6-difluoreanilino)-6-methoxy-7-(1-methylpiperidin-4-yimethoxy)quinazoline,
tfluereaniline)-6-methoxy-7-(1-methylpiperidin-4-ylmethoxy)quinazoline,
4-(4-chloro-2-fluoroanitine)-6-methoxy-7-(piperidin-4-ylmethoxy)quinazoline,




25 understood-that the invention enconpasses all such sol vated f%Eﬁ\é&% %1 e
i nhibit VEG- receptor tyrosine kinase activity. For the avoi dance ranmy i

doubt, it weot@243¢ understood that in a conpound of the forgl n R~
is, for exanple, a group of formula C~Sal kenyl R3 it is the @éﬁ{’“&‘}gﬂ@l

nmoi ety which is bound to X and an anal™ofous convention applies to other

roups. W 3005 a group |-R3prop-1-en-3-yl it is the fast carbon to

\?\hi cﬁ t he 5'26‘5%0%Zr"j"%If’gagw@dﬁ-aw&h%xwf)?-@ipe_rid_in-?‘/i-ylmethoxquhmaz¢iine,~| ~w~ch

i's-1inked ] HIg.. RZ group .2- nt-3-en-5-yl. it is ~.

2 9 APB 2~%i4".>éhW‘?256 1{1@%&%{%%}?@%&?&Tg'i‘g?%?’g‘&‘b?ﬂ?%?{%h% 3%hi ch

the group R(44bmm4zaa;umomiHnto)Jsanéthexiﬂf@@eﬁa{nm%y%%g'Lﬁggonggd to X,
5. nds o

and an anal ogous convention applies to other group Fornul a |
may be adnitil saltethereaf ¢spestaily diydrashlogidesaity thgremhi ch is broken down in the

human or |l Ve a Go und of .the Formyla |I. Exanples of S
prodrugs5 ﬁ%ﬁ%&%ﬁ -‘(Q ﬁye\?‘.%'%%“g%‘i}‘m"é’r“@%gﬁ%& PESeRtiBvEtiog ‘&E‘ﬁ%@und of the Fornul a

| . Vari ous4{9ehBrod-RicpsHnltsy ) - Re 410 el les. of .such
prodrug d:ﬁvati ves see: a) I%esi gﬁlﬂgWP(rlgﬂ?ﬁg@@ﬂ%&’%@ﬁ?ﬂgﬁlﬁwz}%ﬂ,

(El sevi er ,4-{bbBmamddivse JamEtimy pr-(dgmethyipiperidizh-p-ylRAo2Pquinghiingd by

K. Wddei, ﬁ% @I. %c%gen‘ic Press, 1985): 10 b) A Textbook of Drug Design
and Devel obiERRIOTsG0r FHuURKY %@%é‘%‘go’ﬂa?ﬁhﬁl pipeTiBnrdylmetibxyKvapizeling
-"Desi gn anggApplication of Prodrugs"”, by H Bundgaard p. 113-191 (1991); ¢)
H. Bundgaard, Advanced Drug Delivery Reviews, 8 1-38 (1992); d) H. '

Bundgaat®,4-&-brimo-2,bediflnatoanilinB ermi@hexit- 7.9 &lm eRI8ME S Sin4L Tinedts ﬁﬁ@m .and
15 e) N Kakeya, et al., Chem Pharm Bul | ,1(32 86%8%3?1982).. ;An I r%éy VO B,

hydr ol ysalfind salds deresf espesighy budr@chlioride salisithereof ont ai ni ng a hydr oxy group
.. -1 ncl i : ! t h hat t. i ncl udi
Shosphor anare PG ol ol b nd R e oVt rcludh 1 el ated
d -6l 1 i - ' ( M85 :
conpounds 4afd-eliloRs2-Aluotsulitno)b ﬁl&ﬂokﬁ’ly('lléﬁetﬁy%bgﬁéi Yg{‘e%&g’ég‘?h%hf‘ﬁ f}f‘d 20

breakdown to give the parent hydroxy groups. oxya

et her s i nct-{ftferomne2 dlupreantino)-cemeithaxp-7e(il matthy Ipipepidiroyinstio BLHAx6liné
sel ectlgn of. 1.0 el ﬁo thgﬁohg abl e .ester forning groups for hydroxy

i ncl ude alRd fa\ thetsah sipsrially &WF‘&E@ & palts thefgef. substit ut ed benzoyl and
phenyl acetas : Ty iV I . Qnate esters) --

di al kyl car ba?rsopg%gg% Fezl-é(di amﬁgﬁngﬁﬁgﬁ%ﬁkﬁng’?ﬁtg A banoyl (to give

car banat esi{4-bioaloyf i caniiine)-PHmethcx w-2- D AR PRIPidinEX Y REBSx Y iuiR kTR uent s
on benzoyl i n&kg&ﬂgwé? nor phol i no and piperazino Iinked from™ ring nitrogen

atom via &0fs gipseiplly Bydrehigade salis theregfosi ti on of the bennyl ring.

Th t i el] f La,l . i nbef

defi heq ao. wel It R BBl EPadby 16 PERRIN o lp! Wit i oribicein ol

COmpOSIalk @noupis lqhaibodATHERS RuFsre deliiod U iR R HePore it sl MEgyrp2l LS Ry
a

be useful in the production of the 30 conpounds of fornula eir
phar maceuteneempagsescthefird brargag and bhdestdenitive as Wwell as eabcpftalifehesal t s of

the inventj f.or ampl e, include.acid addition salts of the
c om%nés%ﬁc}gggﬁ?ﬁ%ﬁ?m r%} g’iLOHBef‘aﬁ’;éea H@F%WWW%‘@-%WR&@QE flefinedsic
to form sughdefmbd hereinafier’.

In this:specification unless stated otherwise the term "alkyl" includes both straight and
25 branched cha,malkyi groups but references to individual alkyl groups such as "propyl" are
specific for the straight chain version only. An analogous convention applies to other generic
terms. Unless:otherwise stated the term "alkyl" advantageously refers to chains with 1-5
carbon atoms;:preferably 1-3 carbon atoms. The term “alkoxy” as used herein, unless stated
otherwise in¢ludes “alkyl”-O- groups in which “alkyl” is as hereinbefore defined. The term
30 “aryl” as used herein unless stated otherwise includes reference to a Cs.10 aryl group which
e 1008Y, if desired, carry one or more substituents selected from halogeno, alkyl, alkoxy, nitro, - -~
' mﬂuoromethyl and cyano, (wherein alkyl and alkoxy are as hereinbefore defined). The term



.. Z =~ ~, P~ 20D4 5" NO 01/ 326S1 -9 PCT/ GB00/ 04181 Such acid addition sali&ﬁR 9004
I ncl ude for exanple salts with inorganic or organic acids affordl ngg b
pharmaceutical | y acceptabl e anions such as with hydrogen hal i

(especi aMQP¥ 36/ ochl ori ¢ or hydrobronic acid of which hydPSEﬁBBWPﬂshm dis
particularly preferred) or with sul phufZi< or phosphoric acid, or with
trifluoroacetic, citric or malefic acid. In addition where the 5 conpounds

of for mul‘anfloRy eassidéd h&rtininless atietivide s@atudrintlodest apd? Oy gdasenptwliice &1 tis agay
be formed with an inorganic or organic base which affords a

phar maceuhareinbefgreaicéiapd abhetesmn swiphaudeoxy aﬂstl@ecwl‘%fhlﬂl rﬁf@rsga rilkylsylphongleny end

bases i ncl | e an .al kal l_sal t

ot assi urAKETPRSG RBHPE Wit hekel B apT 4t ok hedndiiols ARt o P esi um
sal t, an GpRE{MEk ﬁ?éd%e?émixﬁfes@éﬁﬁ@ﬁh@e ﬁat%éhﬁchﬂie% Ii’or‘iﬂ%}l B4 RGO groups in
dlrrethylamne trimethyl am ne, 10 piperidi ne, norpholine of

tris- (25 hyhiichXgieytiyis ysaddfmed haretrdreborafbr etamlbie Gzaikmdyhlslexhanny]saidtrefeheipeof

or epar 60 °°”%§ orliagey thﬁa@%@ A L F RGP BB T Fged gfherwise
1T st £t Sa e eftagE TRAUAS ot e A RR Rl B Ben BB B h R

0566226, ﬁﬁﬁ%ﬁlal&a@l@ﬁﬁﬁaé@&kamﬂ-&ﬁtenyl drakgocifid foo dl subiphe diaifpatios akhiyons
Publ i cati on Nos. WO 97122596, WD 97/ 30035, V\D 97/ 32856 and WO 98/ 13354.

Such pr ocEBigesoth emseg%vd ﬂv@de@s @lkwﬂtmantaemq;bere@s torrdaing et 3-§faded are

as des ed her ssar l.al.s be o I ned by
25 anaatl BSOS o ERRR 0 A6 LA LBl RS RNGRRL OB, DY
mat eri al s«Jlg g esiabiu8achoth Et'i*m?hrandtﬁi‘&wh@& oRaA AkiyAg! §6ips! HultdfbrRacd i@ diBgual

Al ternativel'y necessary starting materials are 20 obtai nabl e by anal ogous
pr ocedur edkynyl ghowe sudh ass2-butyeyl anf ppdeifa for whet stjakght himin versioaoplys Kihlessof - vw

an organi c.chem st us the foljo es o (iv)
const tut‘éthF‘iﬁYlf‘Tﬂ?te‘i g&tmsﬁmxlhawﬁﬂgﬁs%@w? &R o it it Bttt daibounds
of Forrrulgr ﬁﬁy ?lgs of the formula | and salts thereof may be
prepared y the reactlon of a conpound of the formula Ill: Li O/ / N ~J 30
R x' ~1N 2 1 fiormuld1;-as' herénBefb2dehine @ GlyEREA willbbGiesedilat pobitiomd 2) SRmdand
X are as defined here| nbefore and L' is a displaceable noiety), with a
conpound @fthe guingeniipgIgEoYPp: ~1)m 5 \ -~z

Within the present invention it is to be understood that a compound of the formula I or
a salt thereof may: exhibit the phenomenon of tautomerism and that the formulae drawings
within this specification can represent oﬁly one of the possible tautomeric forms. It is to be

20 understood that:the invention encompasses any tautomeric form which inhibits VEGF receptor
tyrosine kinase activity and is not to be limited merely to any one tautomeric form utilised
-z . Within the fermulae drawings.

It is also to be understood that certain compounds of the formula I and salts thereof can

exist in solvated as well as unsolvated forms such as, for example, hydrated forms. It is to be
25 understood that the invention encompasses all such solvated forms which inhibit VEGF
receptor tyrosine kinase activity.

Forithe avoidance of any doubt, it is to be understood that in a compound of the
formula I when R? is, for example, a group of formula C, ;alkenylR? it is the C, ;alkenyl
motety which is bound to X' and an analogous convention applies to other groups. When R?

30 is a group-1-Rprop-1-en-3-yl it is the first carbon to which the group R? is attached and it is

e3P thiEA carbon which is linked to X', similarly when R? is a group 2-R’pent-3-en-S-ylitis... ...

e



10 (wherein R and m are as defi ned herei nbefore) whereby to obtai .
( ) , ZadoPBR 2008

conpounds of the fornula | and salts thereof. A convenient displa

noi ety L' wigso1sk€y1 exanpl e, a hal ogeno, al koxy (preferably 0&&ﬁ¥),

aryl oxy or sul phonyl oxy group, for exanple a chloro, brono, nethoxy,
phenoxy, nethanesul phonyl oxy or tol uenét4-sul phonyl oxy group. The reaction
I s advant ageously effected in the presence of either an acid or a base. 15

Such an aHiegepand qaghondg svhstethe groupdkis esashed aed i e fifth chrbercwhizh ihlkedgen
chl ori de. c ' for ex I an.organi ¢ am ne base such as, for
exanpl e, %O%i’g'l‘lgg?ggjﬁgé{ﬁjﬁt"? Yer?gl?ggg?lﬁsé? REST BOUPSret hyl ami nopyri di ne,

triethyl am ne, CompplitdsiofForhaHtn BELdIflsieR@ @'the form of a prod ich i
di azabi cycl o[ 5. 4. gl under-7-ene, or for exanple, an om%ﬁprr?e{uﬁw%lfhéﬁ kal i ne

eart h met biokemdewh i thedumandr eriné bodyto gixaapdrepsodi afithe Rotola f chxapgilassi um
carbonate, cal ci.u 0. car honat.e, . sodi um hydr oxi d r potassi um hydr oxi de.

Al ter na%i %ﬁg}lggmqﬁ%e BIEE 1 fOIV%PP%%%?@/W%‘PEQ%#‘mr&W%&dri de, for
exanpl e sodi umyeid Rems 6F I%an%lslgpg' t:al | et al am de,
for exanpl e sodium ami de or sod uml’lkor} s tl?fhﬁéé%rﬁ%oé?*é{:ﬁ§lg§ﬂ%§§eu@hpfﬂ By~
reacti on deihatiedssseabl y effected in the presence of an inert solvent or

di luent, for e ?qr{%e an al kangl or _ester such as net hanol, ethanol,

2- propano® or of trodaiss, edited by &L undaeprd (Blaswier, 2988 )and Metheds firy| ene

. chl ori-de, gLri t L orj.de, th Ich, AS- =P, Z.
ot r oy Eptidlody, VB AEREI0Y36E AN KT Bl LOT (SReahS Tl o™ Y
tol uenéy by a BiTettRiokalDiu Desigh dedDessicPmas:, Mildd Gy eidayd a1 FRfLA nd N
y

N-di et hyl acet am de, N-nethyl pyrrolidin-2-one or dimethylsul p-hoxi de. The
react i on HsBugdgpaid Eheptor 2 Pesigreandadprlicationef Brodness!, byt HeBumdpgerd f or

exanpl e, 1q1%%?é39§9])preferabl y in the range 20 to 80C. 30 The conpound of
the inventio e-’obtained fromthis process in the formof the free

base or agy er ngt Bugdoaaid AMRYndi8 Dt & i . salt with the
aci d of th)e. fornul a %i‘ij" wher ei n Lé ﬁﬁ?&ﬁ%&v&i@h@%ﬁ%g;?@gd her ei nbef ore.

Wien it i€) desHrBundgaauhetiln Jodrealfof dhatifitceutical Sciefites 20F- 285Q 1 948) 3265 |

PCT/ C;B?g/%mm}g-% base r&ﬁnth% salt. the salt may be treated with a base
as defihed her®i Var & s e Shaem Bull 35092 (}9%%2edure. (b) Conpounds of
the formula I r the reactio

conveni ently i%ﬂgﬁgﬂ%?@%ﬁgéﬁg%tﬁfa{% so?lggto ?E%%Xlﬁ%?é"?wﬁ% %,ﬂy‘i!)cf)xﬁgm“p
conpound mtlutlecinbrpanic etefs svich 6Rphasphiite Etérs /(idUlullﬁxg“phoS*;f)lei‘aﬁi‘dié W&icRkRrdp) X =

and R are as hereinbefore defined) with a conpound of fornmula VI: 15°Rz_L'
V1) and a-acyloxyalkyl ethers and related compounds which as a result of the i vivo hydrolysis

of the ester breakdown to give the parent hydroxy group/s. Examples of a-acyloxyalkyl W
20 - ethers include acetoxymethoxy and 2,2-dimethylpropionyloxy-methoxy. A selection ofin~ -+

vivo hydrolysable ester forming groups for hydroxy include alkanoyl, benzoyl, phenylacetyl -+

and substituted benzoyl and phenylacetyl, alkoxycarbonyl (to give alkyl carbonate esters), ---5=+ - =

dialkylcarbamoy! and N-(dialkylaminoethyi)-N-alkylcarbamoy! (to give carbamates),
dialkylaminoacetyl and carboxyacetyl. Examples of substituents on benzoyl include

25 morpholino and piperazino linked from a ring nitrogen atom via a methylene group to the 3<% -
or 4- position of the benzoyl ring.

The present invention relates to the compounds of formula I as hereinbefore defined &

well as to the salts thereof. Salts for use in pharmaceutical compositions will be e
pharmaceutically acceptable salts, but other salts may be useful in the production of the

30 compounds of formula I and their pharmaceutically acceptable salts. Pharmaceutically -+~ -
acceptable salts of the invention may, for example, include acid addition salis of the

compounds of formula I as hereinbefore defined which are sufficiently basic to form such salts.



:. (wherein Rz and L' are as hereinbefore defined); L' is a displaceaple
noi ety for exanple a hal ogeno or sul phonyl oxy group such as a br ond @orﬁ‘up? 2004

met hanesw(p(h%f(g)j 10Xy group. Conveniently L is a group O' B&%&f %f&le nvyYis

butyl or pheny and in such cases the_20 . conmpound of fornu
conveniently formed in situ. The react?on is preferably effected in _--
:the presence of a base (as defined hereinbefore in process (a)) and
advant agéwes peidiadditinn saltsanclpde fegample salis with inorgattio enorganicdicl @ﬁorc(mg

The r angdPemteRu G axCepb s B s, i AUAGREER HEdes et R PdbRip B nas
of the fofdbforhicaol FalRish hﬁﬁb@iﬂf)rnf@did ti’%&ﬁ&ﬂﬁ'ifgrel?%éd Br W\?c‘shl;ﬁﬁrlgkpa 25

-conpound”of the formula VII-
2004° WOpbospba66 acid,1@r with trlfhloafmbwmtrmform’méelé acidu(lm addition wiRierethe H (VIii) 5

PCT/ GBOO Or 1181 erei.n_L and X are alJ]l as hereinbefore

defi ned) mfﬂﬂ@ﬂ?@%??@#ﬁéﬁfﬂéﬂ%ﬁﬂ}%m%c hagnicsutieally; aeqntabl %Falé%‘é%'@éb%f a
base (as

o ocenae D \afih BELRERE O tphdle BLRARE: bias AAARIANRASC BN D ot

(a)), advsachsgeouisi inosgani dreimaﬁabaseemcmdeffer sangple hwilkal aived! all GutPaslH0C
10 conveniently at about 100C. (d) Conpounds of the fornula I and salts

t her eof FRYIUBEOTROESENESHy an ﬂkalé@maﬂhée@takmlt@ﬂclaa%%@umronaqumosaituma

I X: 15 ~ /
her ei nbef °“d%¥llsw8pf 53Jf\§lpf?>egpsra}et§“é’m ?eglv\/ger e%cqlg'&ﬂﬁWW%ﬁﬂmeaﬁ’Z%ﬁ“ﬁ RZ i's
as def]'mgﬁlpéﬁﬂli@ ﬂﬂ@ﬁmﬂﬁelaﬂﬁlsm)tdr h-[ aﬁﬁggs one or nore protecting

groups' PZ." The choice of rotecting group PZ is within the standard

- knowl edge of ahconpamidef ula Itorsmdhmpbé atdh oter coropaithed of theshesmdiondas
texts sugh as ective G ou anlc nt hesj 5 T.W G eene and

R G M Wit fel%ﬂfféﬁft ) |3y begeapar B ABPgespEiown fo %apileeli’lﬁ@o HrEJEPBIAA as -

a carba u I

2 At DA R SRN Ok Sl ny%ﬁ&pﬁé‘%%f?a?%ﬂréfj%&‘ﬂoxyc‘%?r‘%ony|
et hoxy carfhnopdan HasapApplicasions, PablitatioaMos| 0530722 0566226060285 A063546®aNd ) - -
More preferably P2 is tert-butoxycarbonyl. The reaction_ is preferably

ef fectbd I ﬁ“tf"Wéu%"’é? éWE‘éABHhC&HOW%ﬁCG“m‘Sﬂ@h VR 22%sWQ § 3@9%}?!13’?’@ an
i nor gani %7%@896 s W@@S}M%@ gg&hcﬂ}l)gerskg,eare%gwg% as a further feature of the invention

and are as described hereinafter. Necessary starting materials may be obtained by standard

procedures of organic chemistry. The preparation of such starting materials is described within~"
the accompanying non-limiting Examples. Alternatively necessary starting materials are

20 obtainable by analogous procedures to those illustrated which are within the ordinary skill of =
an organic chemist.

Thus the following processes (a) to (d) and (i) to (iv) constitute further features of the

present invention.
Synthesis of Compounds of Formula I ,

25 (a) Compounds of the formula I and salts thereof may be prepared by the reaction of a

compound of the formula IIT:

L1
I
O SN
|
>~
30 szl N /’

(Im)




broni de or an organic acid such as trifluoroacetic acid, trifluoroped h;gmazgm}
'sul phonic acid. The reaction may be effected in the presence of an i nert”

sol vent swgniagesret hyl ene chl ori de, 29 MAY 2004 WO 01/ 326&%/GRoe/c4181

PCT/ GB00/ 04181 -13 trichloromethane and,dn the presence of a trace of

water. The reaction is conveniently effected at a tenperature in the range,

for exanmple, 10-100C . preferably.in.the range,208QC. . Synthesjs of,

| nt er medi é{vggregﬂ%i ?%%emﬁaﬁﬂ%?ééeﬁ?n?eg?wgi ' 2 isplageabiempieipewith an whi ch
L' is hal %ﬁ?@uﬁ@dfﬁefom:e be prepared by hal ogenating a conpound of
the formula X OO 10 Rt 15 (wherein RZ and X are as hereinbefore
defined). ( Conveni ent hal ogenating agents include inorganic acid halides,

for exanpl e thionyl chloride, ph@phorus(lll)chloride,

phosphor us(V) oxychl ori de andphor us(~chl oride. The hal ogenati on
G ¢
)

reactiom is conveniently eff | in the presence of an inert solvent or

di luent such as for exanple a™fal ogenated sol vent such as net hyl ene -
chloride, trichloronethane or Q carbon tetrachloride, or an aromatic

hydr ocar bon sol vent such as benzéne or toluene. The - reaction is
conveniently effected at a tenperature in the range, for exanple 10 to

150C, preferably in the range 40 to 100C The({rggrrpounds of forrmula X and
salts thereof nay for exanple be prepared by cting a conpound of the
formula XI: 25 ONHL, ~ 1 N (-) WO 01/32651 -14 2 ~ fir';; 2pp~—.

PCT/ GB0O/ ~4181 (wherein L' is as hereinbefore defined) wth a conmpound of

t he forfuleherkiniR zandhe e askiefioedheteinbatore) Wiarehewathitain componmds o tedbihylate .

effected in,the presence of a bas as, defined hereinbefore in process (a))
and advan?’é‘é@’gﬁ ﬁ?e‘i’fﬁ A ﬁ‘é‘“’ﬁ}”é’%ﬁééaéqagéf’rf“?ﬁgﬂﬂ Bofoy example, ahalogane, lkexy
defined h 'c%@!f, r el s Ig,%g@ﬂ% t rature in

t he range?ﬁlf%%r 5 g)’(earlrlfodligplagﬁ tg %f (1)1(5 h% nv e ’%P%%@%gfﬁl%gg O%e '

conpounds mufihdxgr phinaxy metbamstlpBoryieteof oflye Al soptdayRikeRasupd by cyclising
2 Corrp? und of '_[rtﬁg réa(c):{icr)rrllJ ils%{dzr(alnltétge:)uély effected in the presence of either an acid or a base.

- 15 Such an acid is, for example, an anhydrous inorganic acid such as hydrogen chloride. Such a
base is, for example, an organic amine basé such as, for example, pyridine, 2,6-lutidine,
collidine, 4-dimethylaminopyridine, triethylamine, morpholine, N-methylmorpholineor -~ -

e diazabicyclo[5.4.0Jundec-7-ene, or for example, an alkali metal or alkaline earth metal S

| carbonate or hydroxide, for example sodium carbonate, potassium carbonate, calcium - |

sz~ 20 carbonate, sodium hydroxide or potassium hydroxide. Alternatively such a base is, for e
. example, an alkali metal hydride, for example sodium hydride, or an alkali metal or alkaline ﬁ**
= earth metal amide, for example sodium amide or sodium bis(trimethylsilyl)amide. The =~ = =5°

e reaction is preferably effected in the presence of an inert solvent or diluent, for example an

#=+ - alkanol or ester such as methanol, ethanol, 2-propanol or ethyl acetate, a halogenated solvent =
s 25 such as methylene chloride, trichloromethane or carbon tetrachloride, an ether such as e
sl tetrahydrofuran or 1,4-dioxan, an aromatic hydrocarbon solvent such as foluene, or a dipolar & -
e aprotic solvent such as N,N-dimethylformamide, N, N-dimethylacetamide, s ‘

N-methylpyrrolidin-2-one or dimethylsulphoxide. The reaction is conveniently effected at a L
temperature in the range, for example, 10 to 150°C, preferably in the range 20 to 80°C. R
cwrs 30 The compound of the invention may be obtained from this process in the form of the <+~ |
free base or alternatively it may be obtained in the form of a salt with the acid of the formula

H-L' wherein L' has the meaning defined hereinbefore. When it is desired to obtain the free =



- Q.,:/ A- _ 10 ReX~\ ~z 15 (wherein R and X', are as hereinbefore -
defined, and A" is an hydroxy, alkoxy (preferably C, _ 4al koxy) orl 4nbRB 2034
group) to forma compound of formula X or salt t

cycli sa%ﬁ@é@ be effected by reacting a conmpound of threﬁ; or rr'ﬁ’(o-é[{kil I,
where A" is an hydroxy or al koxy groupi*w th formam de or an equival ent:
thereof effective to cause cyclisation whereby a conpound of formula X or
sal t t hebessffrom thubsad, thedsalt snayrbedgedidl wh a base as defined hereinbefore using a

(di met hyl am noéé%- a‘i‘}aﬁﬁﬁr op- 2- enyl i dene] di met hyl ammoni um chl ori de. The

cycl i sat (“BRYEEORYMNRUACEITt |y effected in the presence of formanide as
solvent or in f 1 L Qs et her
for exanple 1ng?rgﬁgﬁﬁg?ﬁll%efoggga{lgﬁ@i%% ?%ﬁ%ﬁg%ﬂ)ﬁﬂiﬁ%@g@gﬁé& an

el evat ed cosvanemdly un ¢he peeher afbd paserzs idefinedingeinBéfote) 028 0&npdind af givpfomndi of
formula X may al so be prepared by cyclising a conp9.und of the fornmula X1,
where & Vs an 25 anino group, with formc acid or an equival ent thereof
effective to cause cyclisation whereby a conpound of fornula X or salt

t hereof is obtained. :Equivalents of forgic acid effective to cause
cyclisation include for exanple a tri h@gxyr_het hane, for exanple

tri et hoxynet hane and tri net hoxynet hane He "cy®lisation is conveniently
effected in the presence o{ a catallydi c anount of an anhydrous acid, such
as .a-sul phoni c aci d-for. exgnpl e _p-tal uenesul phoni c aci-d, 30.and in the
presence of an inert solventY6f djfueNt such as for exanple a hal ogenat ed
sol venlg such as net hyl ene chl ({i de -tJi chl oronetha_n_e or

carbQ ~etrachl ori de, an gxhér Such K3 di et hyl ether or tetrahydrofuran, or
an aromatic hydrocarbon_sol vent such as toluene. The cyclisation 2 9 A~
2~0~1 "° WD 01l 32651 PCT/ GB00I 04181 -15 is c&&geni ently effected at a
tenperature in the range, for exanple 10 to C, preferably in the range
20 to 50C. Compounds of fornmula Xl and salts thereof may for exanple be
prepared by the reduction of the vitro group in a conpound of the formula
XIT1 5 1 (WhEkein h, R 2Xd RY ate\ds Herdthbdloreefihed)(wites edbmpdlnd of foamda AT: are as
her ei nbefore defined) to yield a conmpound of fornula XIl as hereinbefore
defineld. The reduction of the vitro group may conveniently be effected by
any of the procedures known fg{z_ such a transfor rrat(w. The reduction may be
carried out, for 15 exanple, yIfhe hydr ogenat i on a solution of the
Vitro conppeRth RPaddiE’ feqs aBemefordBefiRQl)! 1S9k \dsMaceiblél o Foraskaigld 1ed
her ei nbefore in the presence of a netal éffectivée to catal yse hydrogenation
r eact i onshatgehc assyiphdnyltixyrgroup pichtas ahroma of aretheeesulphbmyloxy gagnt is, for

exanpl e, an activyajed netal _s as ,act.i d iiron oduced for e le b
e CeriseL " Foa QX Gurtin Shk S oP B AR Sl B o1 o
acid). Tk - i i i

ot 1 p 200 UbBnpold oE KHBREVE s Wondbhib A orhaR T, Pheed ifch SepierfigbliBed fiF
di | uent=sttie presénce ofiatiasy @s défimal lsreiabeford Imqiradess (2 aalvphtegevaslyan dle

- == presence of an inert solvent or diluent (as defined hereinbefore in process (a)), advantagédﬁsly E

at a temperature in the range, for example 10 to 150°C, conveniently at about 50°C.
(¢) Compounds of the formula I and salts thereof may be prepared by the reaction of a
~25~-compound of the formula VII:

30 1 \J

(VL)




or ethanol, to a tenmperature in the range, for exanple 50 to |50_C;: Cnani
:conyeniently at about 70C. Conpounds of the formula XllIl and sal ts2 ShéPBOEUUH g

may for ewarmplsssibe prepared by the reaction of a conpound p(fc-:ﬁ, | a
XlV: 25 00/ I Ar ;00 2 9 AP; | if: ~r WD 01132651 P F@%ﬁ)ﬁ%8l
-16(wherein L' and A are as hereinbefofe defined) with a conpound of the

formula VIl as hereinbefore defined to give a conpound of the fornual
XI'll. The reaction of the conpounds of fornmulae XIV and VIII is

conveni enfuitl a@bfpehsd ot REg5mad il ons as described for process 5 (c)
her ei nbef ore. Conpounds of formula X1l and salts thereof, may for exanple
al so be prepared by the reaction of a conpound of the formula XV: I o ~(

Atoy ~ N—~0 0O IS (whereipn >g'hgand A are as hereinbefore defined) with a
conmpound of the fornula Vi RysXhBr ei nbef ore defi ned &} el d a conpound of
formulas Xl 11 as hereinbefore defined. The reaction of the conpounds of
formulae XV and VI is conveniently effected under conditions as descri bed

for procesehefdin LheR'eRARbAA &X' arkh] £UFRMMSre erhiah) ™M@ rédclioR R Sc%h{ré}ie
t hereof may al so be prepared for exanple by 20 reacting a corrpgun 0 r{q’(e
f or mul a oy effecteddn the presence of a hgse s defined Ketejnbefidre ireprocess (k) ans

her ei nbefore defined and L~.:represents, a di sp] aceabl e protecting noi et
Wh a coyEnAgauRin W prerned SUATHEN s Ent arehlope Gufiingd hermeraoy o

obtain a SeeROuNN Abarifedbtsiyul & dnlderddire il kabee S LERIRS RIS RE A2 A -

conpound of fornrmula XVl si conveni'ently u represents a

phenox}l groovenietilycdt abreyt §i00°@esired carry up to 5-substituents, preferably
up to 2 SHS)stiéuents, SF| ectl ed .
{ ompounds of the formula I and salts thereof may be prepared by the deprotection of a

compound of the formula IX:

15 @(Rl)m
N

(X)
20

wherein R', m and X' are all as hereinbefore defined, and R* represents a protected R® group”

~ wherein R* is as defined hereinbefore but additionally bears one or more protecting groups P>,
The choice of protecting group P? is within the standard knowledge of an organic chemist, for
example those included in standard texts such as "Protective Groups in Organic Synthesis"

25 T.W. Greene and R. G.M.Wuts, 2nd Ed. Wiley 1991. Preferably P* is a protecting group such
as a carbamate (alkoxycarbonyl) (such as, for example, fert-butoxycarbonyl, fert-
amyloxycafboﬁyl, cyclobutoxycarbonyl, propoxycarbonyl, methoxycarbonyl,
ethoxycarbonyl, isopropoxycarbonyl, allyloxycarbonyl or benzyloxycarbonyl). More *
preferably P? is fert-butoxycarbonyl. The reaction is preferably effected in the presence of an

30 acid. Such an acid is, for example, an inorganic acid such as hydrogen chioride, hydrogen
bromide or an organic acid such as trifluoroacetic acid, trifluoromethane sulphonic acid. The

reaction may be effected in the presence of an inert solvent such as methylene chloride,
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The reaction may be conveniently e

pe 76k

ffected under conditions as desc

process

her ei nbef or e.

The conpounds of formula XVl

fe

and salts

reof as

her ei nbe

i

of the fornmula XVil: L2 ON
her ei nbef ore defi ned and P

Q/3E%h ned may for exanpl e be prepared by depr oPEFIGENOMStonmpound

P1X' ~ NJ-130 (wherein X and LZ are as
represents a phenolic hydroxy protecting

group) . TifiehiohstheRatd andhie AR presdaveloOXHadt SH0AbH MheQLAkRn B cdrveliehdly N t he

standard know edge of an organic c

hem st, for exanple those included in

st andar d efbectes at ademperatury intthe range, Tor exepsple,nl 00k GPSG; preféyatih sihs taike\30- Gr eene

and‘RGMrﬁﬂg#s, 2nd Ed. Wley 1991,
met hyl , oxynmethyl, allyl and b

two substgneRisSrIfteRfitdisted F OM C, -
exanpl e, T-butyldiphenylrsiTyl and

exanpl & - acet afeTncorypundaoformnth Wbandosaks drerdof af whcA TP i€halo@snByha

benzyl and benzyl uted with

i ncluding ethers 15 (for exanpl e,
enzyl and benzyl substituted with upao
,al koxy and vitro); silyl ethers (for
t-butyldinmethylsilyl), esters (for
oo

up to two substituents selected from

C,~,a|kofV4ﬂﬂPQﬁ?é%$$éE%

palsgenating 3 compoped ef the fempla: t echni ques wel |

known in the 20 literature,

for exanple where P

represents a. benzyl

group

by treatnment with

deprotection may be effected by hydr8genol ysi s or

trifluoroacetic acid. The ré¢noval

of¥such a phenolic hydroxy protecting

texts ch as that

group .may be effected by ang _of

transformation, including tho
_ i ndi cat.eqd Herei
reaction 25 conditions prIéZKerab

by ocedures known for such a _ .
cti®dH conditions indicated in standard .
begbre, or by a related procedure. The
baNng such that the hydroxy derivative is

produced wi t hout unwanted reactions at other sites within the starting or
product conpounds. For exanple, where the protecting group P is acetate,
the transformati on may conveniently be effected by treatnent of the

gui nazoline derivative with a base as dined herei nbefore and incl udi ng
amoni a, and its nono and di-al kyl ated derivatives, pr rably in the
presence of a profit solvent or co-solvent 30 such as water or an al cohol,
for exanpl e. nmet hanol or ethanol. Such a reaction can be effected in the
preserice (ohesein Ridnd Kbarlasihessitbesart defihed) di | uent as defined hereinbefore

and at a tenperature in_the range O to 50C, conveniently at about 20C. 2
9 faP~ 20~~s .Convenient halogenating agents include inorganic acid halides, for example thionyl

chloride, phosphorus(Il)chloride, phosphorus(V)oxychloride and phosphorus(V)chloride. The
halogenation reaction is conveniently effected in the presence of an inert solvent or diluent
such as for example a halogenated solvent such as methylene chloride, trichioromethane or
20 carbon tetrachloride, or an aromatic hydrocarbon solvent such as benzene or toluene. The -
reaction is conveniently effected at a temperature in the range, for example 10 10 150°C, °
preferably in the range 40 to 100°C.
The compounds of formula X and salts thereof may for example be prepared by
reacting a compound of the formula XI: "
25

30 (X1)



WO 0I/32651 18 PCT/ GB00/ 04181 One corrpound of formula Il may if desired .,
be converted into another conpound of forrmula 11 in which the mﬁ&t WeR' 208
-~ di fferent wdbugesior exanpl e a conpound of formula 11l in V\/rpccnhb 510t her
than hal ogeno, for exanple optionally SngStltut ed phenoxy, may e converted
to a conpound of fornula Il in which C"7i's hal ogeno by hydrolysis of a

conpound 5 formnu which L' is other than hal ogen to yield a
conpound of ‘HP%}r dsis %feﬁé?fgr%@fe’wsélewbmca@aourﬂwﬂtbm@mnﬁ Vﬁzlra@bﬂciribofmre)f
halide to 0 ed as her bef or efl ned,
to yield aH(E:]%nrf&p]ou % é égﬁ}lﬁlé‘tﬁt%ﬂ ﬁ%{)ef_i n S}éep?r&eé‘ﬁ? gﬁﬁﬁ?sgéﬁ%‘ie

--~i, ~nds héreidbefofr@mmdoaek/ altbidvanlagéasR idehd pesknodr
made by ~ 10 defhﬂOt ectsl r(?;t he conp%unggolf fol?l%ugela Xv§ﬁlme§tSbhﬁ':ﬁf&fdl

/ | N15 P(axrdeﬁnect éwbpﬁarq;n process () @dvantageousdy hier emposftaedn tef rangs) Yorby a
process for scrlbed I n ove. Conmpounds of the fornula
XVI 1] ané mfﬁg?i?}, ﬁgg/n\ggleﬁg&gtzﬁip &%ﬂ:ﬁbng conpounds of the fornul ae
XVl and IV as mﬁé%ﬂﬂp@jlﬁg@f Jied, dri -(a)
her ei nbefore, to give ngﬁﬁid of atnﬁgﬁ'l ot%l&rrgﬁf X?/?W'b@%?eﬁég@cﬁ)}ﬁ&r 06}
(iii)- corrpmmprsmdfoftth@fm:lm VII and salts thereof as hereinbefore
defined may be 25 nmade by reacting a conpound of the formula XIX: L' O/ [/
N~JL \ N30 3 2 9 (~~7 2004 "wh 01.32651 -19 PCT/ GB00/ 04181 (wherein
L' is as hereinbefore defi ned, + in the 4- and 7- positions nmay be the
sanme or different) with a conpg Amual 1V as hereinbefore defined,
the read®ion for exanple being @icted by a process as described in (a)
above. (iv) A conpound of f i X may be prepared by the reaction of
a conpound of the formula V as definé ereinbefore with a conmpound of the
formul a XX

(XI)

15 (wherein R? and X', are as hereinbefore defined, and A’ is an hydroxy, alkoxy (preferably (f;_
salkoxy) or amino group) whereby to form a compound of formula X or salt thereof. The
cyclisation may be effected by reacting a compound of the:formula XII, where A’ is an
hydroxy or alkoxy group, with formamide or an equivalent:thereof effective to cause
cyclisation whereby a compound of formula X or salt thereof is obtained, such as [3-

20 (dimethylamino)-2-azaprop-2-enylidene]dimethylammonium chioride. The cyclisation is
conveniently effected in the presence of formamide as-solvent or in the presence of an inert
solvent or diluent such as an ether for example 1,4-dioxan. The cyclisation is conveniently
effected at an elevated temperature, preferably in the range 80 to 200°C. The compounds of
formula X may also be prepared by cyclising a compound of the formula XTI, where A is an

25 amino group, with formic acid or an equivalent thereof effective to cause cyclisation whereby a
compound of Vformuia X or salt thereof is obtained.  Equivalents of formic acid effective to
cause cyclisation include for example a tri-C, ,alkoxy#iethane, for example triethoxymethane
and trimethoxymethane. The cyclisation is conveniently effected in the presence of a catalytic
amount of an anhydrous acid, such as a sulphonic acid for example p-toluenesulphonic acid,

30 and in the presence of an inert solvent or diluent such.as for example a halogenated solvent
such as methylene chloride, trichloromethane or c: carbon tetrachloride, an ether such as diethyl

ether or tetrahydrofuran, or an aromatic hydrocathon solvent such as toluene. The cyclisation



. R -L" whereinR' and-L' are as defined hereinbefore under the condition
described in (b) 10 hereinbefore to give a compound of the formil & A&Ri@ﬂﬁ
salt ther ’ reaction is preferably effected in the a base
(as defiaﬁg H%%gfnbefore in process (ai% and advantageousﬁ&ﬁ?n ﬁ%ﬁéresence

of an inert solvent or diluent (as deffhed hereinbefore in process (a)),
advant ageously at a tenperature in the range, for exanple 10 to 150C,
conveni enislopnveni¢ntly effacigd alDtebPEratli® in\tlenrangy or craomple 1 &1 1§0°E¢ prefidralill én
salt of a_conmpound of the formula | is required, it may be obtained, for
exanpl e, BT 6¥V8%0 - sai d conpound with, for exanple, an acid using a
conventional p i \ &@ﬁg t

anion, or it nggﬁggﬂgﬁPgﬁﬁgﬁ@§§ﬂfg§é%?%ﬂég%?gggggggip ungggﬁﬁﬁﬁgtﬁgég by a
convent i ofeduictionasfahktisieo gftig indesaim fdund of die fofmelaslinds whi ch potently
inhibit the-tyrosine kinase activity 20 associated with the VEG- receptors
such as3FIt and/or KDR and whj ch i nhi &t angi ogenesi s and/or increased
vascul ar perneability is desigabl g andlis, the subject of the present

i nvention. These properties m ySsessed, for exanple, using one or nore
of the procedures set out belo dal_In vitro Receptor Tyrosine Kinase

| nhi bition Test This assayr&eterm-fiesN heOability of a test conpound to:
inhibit tyrosine kinase activity. DNA/encoding VEG- or epidermal growth
factor (EGF) receptor-cytoplasm c do ns may be obtained by total gene )
synthesis (Edwards M International Biotechnology Lab 5(3), 19-25, 1987) 'or
by clogjyng. These may then be expressed in a suitable-gxﬁi ssion systemto
obtain 30 polypeptide with tyrosine kinase activity. For exanple VEGF: and
EGF receptor cytoplasm c domains, which were obtained by expression of
reconbi nant protein in insect cells found to display intrinsic

tyrosi ne R¥haee RacK| a4 arpgs hereibaLES BriiRedd o Viekea ssRRgdrof Eprmyladdbamk
29 ~ P~ g0b, op%ééﬁl@é 1;5%%%%&2&56 é%gﬁgrgagf&h%i&ﬂ d eﬂ%%te]dﬁo‘%?z}gny g .

1. 7kb DNA'fragnent encod y c donain, “conmenci’n

met hi oni Nge fRccednds kiedfirigct HeahdofmfAn TheGodRion desHd AededduiSrbuya et
al (Oncogene, 1990, S: S 19-S24), was isolated fromcDNA and cloned into a
bacul oV r eamplebyghebyireganatien olog sglpten efkdepiteo poxanound(is dhe migeenpa ofiavimertus

Ex i A S i d L. A Ki D.P Ch
ot e | SOl pr S Adg R Rinbebifc pthe rpionbe B b PR AR Gaase
Cor por at | Hfﬁrbgenxflbﬁ rda SRR RLEAPEY paFRARIT S£P1ateem C Al fihef RALGHg PR id, @2{8“

cells (for” exanpl e Spodoptera frugiperda 21(Sfll1)) wth viral "DNA (
" Phar m ngeexdgde;|anGotivited mefal sphras acwaterbirom (prodaed fovéxample $emslihgirof t he

met hods for the . assenbly.of reconbi nant | ecul es_and-f he prepayation
Brid use BYIGaGH AT SOl ATEAR BTSRRI TR JaF GEAnt or
exanpl 4S %&ﬁ%, j P qgﬁr ”Fﬁp# |, 2nd
editio%? %@P@%%QPE%B@%EF our T%%%ggg%@gngkgg?ﬂg%3“@P§e. Eg&gﬁ&a ) 92,
Bacul ovi r pfeséncpbf 3 $619ent \ie dilném suchhad minditaiecofyvderund| alcohbl, for Haampi@methatdolCo,
New York). For other tyrosine kinases for use in assays, cytoplasmc

f r agment sosethanoltg afterperataringhe FRngsoior example G8hnd MG eeryaianlyrmtabert 70°C. -
L04947) and net.hionin 8 [ ec I bank accession: n r
X00588) my beCETRRUS ghareoppil Xl FRFHYS biersd Koy BFASSE bRbrpafBly he

reaction of a compound of the formula XIV:

25
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For expression of cFlt tyrosine kinas_e.acrivity, Sfl | cells were infected.
with plaque pure cFIt reconbinant virus at a multiplicity: of irf&cthPrgnigh
3 and har%b%ﬁgﬁ hours later. Harvested cells were washed with ice

col d: =. phosphate buffered saline solution (PBS) (IO 20 sodfUkP¥ihat e
pH7. 4, 138nM sodi um~chl oride, 2.7nmM pot &&si um chl ori de) then resuspended in
ice cold HNTE PMSF (20nmM Hepes pH7.5, 1 SOYM sodi um chl oride, 10% v/v

glycerol, 1%v/v Triton X100, i _SmM cesium chloride, |nM et hyl ene
gl ycol bi s({ 3am.noet hyl.;ether) N.,I;I,I JLst! N -tetr~~cetic acid (EGTA), 1mM
PVBF ( phen@‘f r?‘é‘?‘h% arl Bnatnas “%T%W%ré)d?hfl?@ﬂﬂmcq’@pwéﬁ the,ymplar$Hbasus e

PNBF (pherbT , R0 .
11T U e ed b Clpuid G¥e fhullE) S mhe ¥oSclh of s gamoptndss o

mi nut es atof FemmQae Kpvhaad VATE is tveveniently effectod uh @ 2AEit64 08K destied TEIRSELs and
stored ;‘2 Iﬁ%uo s.at -10~.~~. Each new batch of stock enzynme was titrated
in the 5‘3}/ BB¢TPIR i on with enzyme dil uent - (100nM Hepes pH 7.4, 0.2mM

sodi um ort hovar@&ﬁlﬁ i 2mM dithiothreitol). For a
typi cal batch, stoc g%gé@{ugaméfgﬁ%%ﬁ%% W%Wﬁ%ﬁli?/h‘épﬁpﬁﬁéhfﬂ%d
SO-1. of dirkattienefiz yompbsndiPlle formgaxiv.assay well. ~ c~, ~ n~~ 2~~4 wo
onz6st ecTrcBOO~o0ai ai -21A stock of 'substrate solution was prepared froma
random copol yner cont ai ni ng tirosi ne, 6or exanple Poly (Qu, Ala, Tyr)
6:3:1 (Sigma P3899); stored as 1 ng/mjstock in PBS at -ZOC and diluted 1
in 500 with PBS for plate coabing hepdlay before the assay 1001x1 of
di | ut edjgsubstrate solution was d hsed into all 5 wells of assay plates
(Nunc maxi sorp 96-wel | i munopl ate which-were seal ed and | eft overni ght
at 4C. On the day of the as®day thé subNtrate sol ution was di scarded and the
assay plate wells were washed once w tdj*PBST (PBS containing 0.05%v/v
Tween 20) and once with 50nM Hepes pH7:4. 10 Test conpounds were dil uted

wi th 10% di net hyl sul phoxi de (DMSO and 25ul of dil uted ound was
transferred to wells in the washed assay plates. "Total ntrol wells
contai ned 10% DVSO i nstead of conpound. Twenty five microlitres of 40mM
manganese(l|)chl gride containing Slits adenosine-5'-triphosphate (ATP) was
added tlg AMheéremsX’ 4 A sare us bereinbsfarn definssh) widl 2 earhpaindiof ¢ ontlai Vied
manganese i j th ATP. To.l15.start e reactions 5Atl of :
freshly d?‘F‘L‘%@%h’g%‘zigﬁr‘éggv%sy?%8e°8“{*’8“‘éda8 f‘Wé‘P{a %ﬁgaﬁ e‘ﬁf’%ﬁgé%dﬁﬁé\e@ TRe ubat ed
at room t egaefibRbEMhe chRiporfds'd | G -,Pgnefﬁéc&q;' . Lhe
well's were washed tw c?mthﬂ%ggaa&ﬂf%dngygﬁoﬁio Irtres o?fnggﬂ%"g‘aﬁ‘é’ as
ant i - phos gesstipedirpeocens () deseigtigdeeat e Bi ot echnol ogy | nc. product 0S321),
diluted 1 in 6QO0 with P S}Z contaiping 0.5% w vy bovine serum al bumi n (BSA),
was added to ea®hgEPPUngds P! fornylr L aad splisdherepf may also be prenaret fiap eample byom
t enper aphur&c hSEPSl kgui d and washing the wells twice with
PBST. One huﬁﬁérgg&ﬁ?%r ol |%§§)rg¢m i(Silr‘(g'e radi sh- pecoxi dase (HRP)-1inked sheep
anti-nouse | g anti body (Amersham product 2NXA 931), dili~ed: i in_SO00 with
PBST containing 0.5% w v BSA, was added Ihd the pl ates were incubatea for
1. hour .at room tenperature-bef pre-di scafyding the |iquid and washi ng the
wel | s-Juice with PBST. One hundbed il crolitres of 2,2" 25

0
onil¥ acid) (ABTS) solution, freshly
prepared using one 50mg ABTS taple poehr) nger 1204 521)-i n=50nl freshly
prepared 50nM phosphat e-ci t r #¥ bufter .0 + 0.03% sodi um perborate (nmade
with 12phosphate citrate buffer with sodi.um perborate (PCSB) capsul e (Signma
P4922) per 100ml distilled water), was added to each well. Plates were then
i ncubated for 20-60 nminutes at roomtenpéerature urf®VYD t he optical density
30 value of the "total"” control wells, neasured at 405nmusing a plate
readi ng spectrophotoneter, ‘

(wherein X' is as hereinbefore defined and L7 represents a displaceable protecting moiety) with

azi no- bi s( 3-et hyl benzt hi azol i ne-6 ni

a compound of the formula VI as hereinbefore defined, whereby to obtain a compound of

30 formula ITI in which L' is represented by L2,
A compound_ofvfmmM&X.Vl.iswcegveni.enﬂy»used in-which L? represents a phenoxy
group which may if desired carry up to -5-substituents, preferably up to 2 substituents, selected




. was- approximately 1.0. "Blank" (no ATP) and "total" (no conpound) g@tﬁpﬁ 2004

val ues were used to determ ne the dilution range of test conpound whicC

gave 50% i nhirbti on of enzyne activity. 2 9 APB 2~0~ WD 01l 32651

PCTi GBOO1woBB26522 bbl In Vitro HUVEC Proliferation Assav pay&pagsa¥
determnes the ability of a test compoynd to inhibit the growth factor
stinul ated proliferation of human unbilical vein endothelial cells (HUVEC).
1-11JVEC ¢gel |l s ,were isol at.ed in 31 (G bco BRL) + 7. 5%yVv/v, foetal calf
serum 5 ( Fog Balf pE8 e HheTracithubay B Srvemandy fiieatrdsdengondizomsy
FCS + 3 pgﬁﬂéscﬂﬁaﬁfdr?rdeegg% RkreldiReor ti sone, at a concentration of 1000
cells/well in 96 well plates. After a mninmumof 4 hours they were dosed
with the appr ofhe svmpoursistofi férantio X Yliand sahFGEredhay idreintzForeHeghad may f&- FGF
0.3ng/ M) and _conpound., The cultures were then incubated for 4 days :-at~7=
.5f car bofF¥RRI& aarepwdﬂﬁ@rqtﬁ%*wm@nd@f theformada X¥h | wa /veel | of y
10 trit'Fat ed-thym di ne (Amrersham product TRA 61) and incubated for 4 hours.
The cell's were harvested using a 9§6-wel | plkte harvester (Tontek) and then
assayed for incorporation of tritignwith alBeta plate counter.

| ncorporation of radioactivity into e expressed as cpm was used to
nmeasure inhibition of growh factor-g ated cell proliferation by
conpounds. (c) In Vivo Solid Tylwdr DiSe del 15 This test neasures the
capacity of conpounds to inhibit solid tumour growth. CalLu-6 tunour

xenografts were established in the 'flank of female at h)(m Swiss nu/nu
m ce, by subcutaneous injection of 1x106 CalLu-6 cell s/ m)usg in 100pl of a
50% (vAQ) solution of Matrigel in serumfree culture medium Ten days after

Eﬁ:rr{)‘;i'r ot bR AR i e tntinga Bad ' oo phes mdromy avoteching
1% < o Fomp T RARHERIR RS Picctide Broll 27 il 4 sedek gty ©

di anet er . offestrgadicghemids forcangdeitossinehaidd af ahddar@RES sdah by Frotecivd GRIEYM
of 21 days,_and, control animal received conpound diluent. Tunours were

measur ed IPeanigepptiesis W Gyeanegnd & GWIWutardngi Ed. o¥ilemioUainchidingethtry

i : { t 2 t | 1 . “th
e ront miay GoPbablife TRafyL IR RI0] pid en i henen stb St Wil P undnes:
t-test ansibefituantyelectih oneg, Ry SHaMAR! silh emh&&t&gl%&%gle?{f%g@tdiIsﬁenyisnyl

conpound treatnent was consi dered significant when

t oxi col ogakirbytyidimetbylsilyl.casteoutfids exsimplt ecptresed beizvate) hivd arbenatése(for
5o o RS ok el ot B oS o
PCT/ GBOO/ @4 kb lahd nitfs)! DEpRSHEGHoH hiPb@8irtoidd by REnGQIRMIAG oW ] 6L easi ng

the zone of hypertrophy in
20 literature, for example where P’ represents a-benzyl group deprotection may be effected by

hydrogenolysis or by treatment with trifluoroacetic acid. _ )
The removal of such a phenolic hydroxy protecting group may be effected by any of the

procedures known for such a transformation, including those reaction conditions indicated in
standard texts such as that indicated hereinbefore, or by a related procedure. The reaction

25 conditions preferably being such that the hydroxy derivative is produced without unwanted
reactions at other sites within the starting or product compounds. For example, where the
protecting group P' is acetate, the transformation may conveniently be effected by treatment of
the quinazoline derivative with a base as defined hereinbefore and mncluding ammonia, and its
mono and di-alkylated derivatives, preferably in the presence of a protic solvent or co-solvent

30 such as water or an alcohol, for example methanol or ethanol. Such a reaction can be effected
in the presence of an additional inert soivent or diluent as defined hereinbefore and at a

temperature in the range O to 50°C, cenveniently at about 20°C.
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the fenoral epiphyseal growth plates of the distal femur and prox.'z ?W e @%m*‘“ :
tibia, and all ows assessnent of histopathol ogical changes in othe |A§$‘u . L
S Angi ogewediig2dss an essential event in endochondral ossif} Ehﬂﬂﬂﬂ%i ng
| ong bone el ongation, and vascul ar invagion of the growh plate has been
suggested to depend upon VEGF productiofi"by hypertrophi c chondrocytes.

Expansi on of t§§ Eérgerfro ch hondrocyte zone and inhibition of

angi ogenesi s ha%® HO‘H\éirfg %‘f‘?‘iﬁég may) 1 39&”??_8 bFrCéﬁYQ?@ﬂtmfﬂi@hﬂlagewnpound-of
Focept or " SEmER TRRER bE G 1 Bltrdon, 1Bls R YR Gre ddobyphd of Brmuolg (1
T.H., Ryam,wiichl, iskaherithiti haldgeno ¥k bxandple @pfloly'sabaitutdd phEfdkyCALD ggs

hypertrophic cartilage renodel ling, ossification and angi ogenésis” during
endochondfRRVeRghE & eimpound af fogamile BI mewhich B idiedosns by 1988)lysndf 4 tampdund

r econbi i k1 VE nocl.onal .1 gd ., anti body in cynonol ogus

nonkey ?%itafr? mﬁﬁllyls(ﬁg‘ﬁg{&érl‘ lﬁlf’%?r%ﬂé illggt—’:noktcgy l,d% ?H{%P‘?‘}/ f formmdaorsd,

P.J., HalhereitbeforeSietingd, fdflowe Lt i k b fet

Eval uati on of 'rhul\/Ab_VEdé:, an %ﬁ%g%g*ﬁih 1t%rrg'ntlhge bﬁ%ogﬁilofr?a u@r?%l’itg%ly,

Tox. Pat hebtaipgd aspgreigbefogafinedyrio iyiehd bicompowfd offFGmuile TH[ih OrhidlyT, OfhiGerdés Nase
activity should therefore also inhibit vascul ar invasion of cartilage, and

i ncrease lﬁll%ge%'ne of hypertrophy in the fenoral epiphyseal growh plates of ;
- the--di-st-afii @At ' i Dia..| 1 i 20 .Conpounds-:Wer-e =z
initially 1;or mil at ed fggggﬁgg!aangiag%@ﬁe%&g%f&%%%ggﬁ ltjfflhgrneogfna%e madsby ;
pol yoxietdeprateaing2y caopdint axff formmda XNalt e i n dei oni sed water, by :
ball-mlling at 4C overnight (at |east 15 hour- -Conpounds were

re-suspended by agitation inmediately prior to dosing. Young Al derley' Park

rats (Wstar derived, 135-150g in weight %0 8 weeks of age, 5-6 per

group) were dosed once-daily by oral ga(Br)m’M consecutive days with 25
conmpound (at 0.25 m/100g -body weig sl-%ehicle. On day | S-animals were
humanel y term nated using a rising.co ntration of carbon dioxide, and a

post -nmortem perfornmed. A ranfe g ies, whi ch i ncluded fenoro-tibial .

j oi nt S5 Were col l ected and proc ) byl‘%t andard hi stol ogi cal techniques to
produc€ par~n wax sections,; Kistal ogical sections were stained with

haemat oxyl i n and eosin and® &ami néd bY |ight nicroscopy for histopathol ogy.

30 The fenoral epiphyseal. growth plate areas of the distal fermur and

proxi mal tibia were nmeasured in sections of femur and @R using

nor phonetri c i mage anal ysis. The increase in the zone of hypertrophy was
determ ned by conparison of the nean epi physeal growth plate 2 9 ~~i~ 204

WO 011 32 20R! DE %5590 3RS0 a1, Of 1 b trol the ..
L eat mont aeioin > g sty 2ty e AR achie) X GPreslad Senle B dethed ined

St uders'(i)tabbest . The inhibitory effect of conpound treatnent was
consi dered significant when p<0.05. Al though the pharnmacol ogi cal properties
of the conpouddnrprnfneithe formulaXyIlliand sgltsthexeof magibeahaiedy, reactingener al , -

activity eqd. conmo 0 he, Fot a l, y be denonstrated at
the foli %@é@%ﬁﬂ?&?ﬁ%@%ﬁ?ﬁgﬁ a&%ﬁéé‘s hpre 8&6? défined yndar ihe GRRSiioMs ot <
(a), (b) defctbedrtl(ah Uireinbeforre, 18 )sivel &com El?é!% | P 11M
Test-(b):- - ICSmd(l ?\ t he range, )gf or exaér?pu?lg?,f& 0 gmylfawmfm?é) -
activity in tKéixCompoundoof tha forpiuds VIL dndisaRerthekedf aT Ratinbefore defiidd\thdyybd N
t he r%ge for exarrgl e, 0. 1-% /kg. According to one aspect of the
preserft MIAFEDRYTEAFIRE A 5omRaLD ‘Pg“lbgf%ﬂ‘gamassessed inthe 14 day toxicity
test in rat, have a beneficial toxicological profile over other conpounds

wi thin the scope of International Patght Application Publication No. WO
98/ | 3354. . 1

30
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~ 15 According to another aspect of the present invention conpounds of . 'l'{ml\‘
Formula |, assessed in the 14 day toxicity test in rat, have a beBe%if%‘ﬁ%l

t oxi col ogv@ali3gesnfi | e over other conpounds within the scopa9&reso4181
I nternational Patent Application Publiggtion No. WO 97/30035. Although the
phar macol ogi cal properties of the conpounds of Fornmula | vary with 20

t t : bet I t L t he.rat, bl t
doses. | ootV iRER TS FFBheRRNRTS R 380 oin B Chad Dot bl e sime ben or
equal to didRrat)With @ePRpbld of BEmE T9%s HeREnbeRB dfin&OHA re%x&ioﬁ%pé)gagnpi

conpounds of Formula | which produce-a statistically Significant incr 28se
in the fecrmngéffeqiedby s pricesyras dederibedin(adnbaveof the distal fermur and/ or
proxi mal tibi a.g)o oduce ntﬁ%#gag:e | e hi st opat hgl ogi cal changes in other
tissues in test ‘%‘&?mfgu’i‘ B bepeeparcARysthg yeagtipn of a exmppund oft he

conpoun & 7 ' i Ld D - ,
(i rrp me'tJ h€I %Fg%?ﬁ%ﬁ%%@%% %%%%%@%%@%%%Féo%gh ?%(s‘t ed according

to (a), (b), (c) and (d) above gave the following results: (a) FIt - ICS of
| .6pTVi 30 KDI Z- 1 CS of 0.041. YMEGR - 1CS of O 511M (b) VEGF - 1Cso of
0.061.iM Z 9 ~~~ ~~~~ ~' O ORi-B2651 -25 EGF - | CEX¥) 0.171rM Basal - ICS

of >3NM PC T/ GB00/ 04181 (c) 78% i nhibition of tunmour growth at SOny/kg;
p<0. 00l (Mann-Wiitney Rank Sum Test); 5 (d) 75%increase in epiphyseal

gr owt . pl-ahereimyRiemdo phyasdefihoSRalclbeaay uhderoa @nenioat 8éso?f59d'ﬂ?&>t)
(one-tailed Students' t-test). According to a further aspect o he

i nvent 1®rhereiabeforestoginnd ewepaung of theefosnuiadXl orceltiesedfi dhewkictibn éopRefdratds a

conmpound e fornmula | as, defin herei nhbefore or a pharmaceuti call
accept abl %Eeé;geptm dhspragsnce Pﬁa hase ¢4 ‘%&1"6& E’ﬁﬂ‘}%eé’r% HLPIRERsE () @ad pv @é@g@ﬁ‘@%ﬂbl e
10 exci pij Fef i RL"EH‘Q:E j [ I ' e for oral
adm ni st rlg'?? %ﬁ{es%?g?fg(glﬁg:%glvgs ta 1%![112@5 P%zneeﬁglgg%}ntﬂegr)% I@P §sg%st apsul es,

aqueous cadventagesislypt nséropsaturninlitse cinge, ot exaiplé DO e PIDNS EonWhicHti MRS,
syrups or_elixirs), for admnistration by inhalation (for exanple as a
finely diW&“e%P'BB\ﬁer or aliquid aerosol), for admnistration by

i nsuf f{at i inely. divi ded f teral
oot D0 (f or Wien EYRIREeRRally hoeptaBE 5104 RPN GTEK rortin LSRRG
i nt r avenauay b oiginea fopetamplé) by euaion oFsaid Binpayab &ith Hor ekarhpleUsi &ﬂctl using a

dosing), for topical adm nistration (for exanple as creans, ointnents,
gel s, or @avemipnabproggduge, ¢t apid bndnga pbarspeaically ccepmbleamiore of il may be

adm ni strati.on,{for exanple as a s sitory). In general the above
Conposi ti‘%’&aﬁm%éy Faction éﬁﬁdumﬁwaﬂggﬁ@e%‘#s&a% RIATREEWEvent i onal

exci pi ents. 20rpddemFBAASH bf Qﬂﬁ?%n&s%i&{ Egt&gmﬁ% %ﬁﬂ?%g kgpggg&g,?tgousl vy

presented in unit dosage form The conpou m ni stered
to a vt mseicgasetbwith the"WEGHtreceptons sudios & vatd/oriKDR had mafigeinhitiOnQiasepesis
square metr bodgqsa‘iea O{ag)t he imal; i.e. approximately " -0.1-100ng/kg. A
unit dos r gthysculap permeablity s dpsiy i§ theyyubgest Ghthg nresswhigy aians
_envi sage LSs I Vj her. fic v-ceffective dose. A
ot dosgr%ggﬁ]fo?a@hegﬂ{a?%e a¥selded) foqee§atﬁplte, AP &AL &f rﬁ!)llc}%f%e Procedistes St Sut
below: '

25 (a) In Vitro Receptor Tyrosine Kinase Inhibition Test ,
| This assay determines the ability of a test compound to:inhibit tyrosine kinase activity.
DNA encoding VEGF or epidermal growth factor (EGF) receptor:cytoplasmic domains may be
obtained by total gene synthesis (Edwards M, International Biotechnology Lab 5(3), 19-25,
1987) or by cloning. These may then be expressed in a suitable-expression system to obtain
30 polypeptide with tyrosine kinase activity. For example VEGF-and EGF receptor cytoplasmic
domains, which were obtained by expression of recombinant protein in insect cells, were found

to display intrinsic tyrosine kinase activity. In the case of the VEGF receptor Flt (Genbank



25 as a tablet or capsule will usually contain, for exanple 1- 250@%% gp]m.,

active ingredient. -According to a further aspect of the present

there is 8'(‘3‘91%%! a compound of the fornula | or a phar macerti/GRodiws
acceptabl e salt thereof as defined herepmbefore for use in a nethod of
treatnment of the human or ani mal body by therapy. We have found that
conpounds @feski g b NpR Ik r rosi ne 30.ki nase
o Vi Ty e O | TR e el o g TR ot W R B gL
and/ or t heiommadsiclnigtvyith mettdorine @83 estiiiticluding e Ya@sadtvh PEIRRIAYE By Shibfy?
,~ ="~ 2] 4 01/ 32651 PCT/ GB0Q/ 04181 -26A further feature of the present

i nvent i on 5 & OE8sNsuh 00’ I B-adhawes iselated fsomaidA end clined inde e dptiddntimss al t

t her eof , f i i ent ff la |,
L ohar macclstafnRA SRIRGATENC SRRYE GE i BaditRER xplisriot suens oy '
produci riy Iabostdry Gde 1eA| KiMhdR BB ChRphERARI Hully19005uch g eifect in

a warm bl ooded 5 ani mal such as a human being. Thus according to a further
aspect of PecBasHisfavaiieblefgeom Invitipgew Corpbratiom)) sThis fecambimno cordtroét waseo-

of & moct duResRed 0 TRESISHUL Mot br SR8 RPBTPrOS drbeie S SHONTEb ARG BNA (eg
vascul ar %&ﬂﬁiﬁg&d BhotléGolFto\Srefirk ‘?Qéon.ikﬂ?aﬁﬁ M@%&? g@gtaﬂg ia??x!e 6%%@3?% @g

human being. 10 According to a further feature o I nven
Cpr OVI"dE-SEI-FM_ ook e ~'-f.u=:=—-.::=;:'-:s"a-. oo
per rreab1 | i r educi ngﬁ%f ect in a warm bl ooded ani mal, such as a human

t
bei ng, ith babuavigE can bk feyndki sndanhipes formrgmple Sambropk et ale 1 938 Malewddrd

ani mal an Fect ) d F a, | a_pharymceutical ly

accept abl ecgi';‘nfz:lf&tC %E‘Z‘Pe& gy@%’??r@ﬁ%ﬁ%@i ﬁgfedf%)%é%gb%ﬁ;@é’{%ﬂrya%gﬁ@n he

size of tI(EReitlget dleq9d2, Bdchiovirhd BxprasiaPVedtdR -0k LRESRIBA dednkis! w.%tﬁﬁémﬂpf
t he host

a particul ar disease state will necessari Ié@be vari ed dependi ng on
treated, tAdGooliew ¥arkhdhernthertyrasine kinrses fos use uassayg, oftoplhemiciftagemstsbei ng

treated. . Pref bl v, a dai Ln,t range of 1- ~kg is enpl oyed.
However tﬁ;etEIE %‘agis ﬁé,‘%d‘é{%“’\‘}\ﬂﬂéoﬁé@gga(lﬁ?qbﬁ%@“vﬁ??%ﬁﬂaéﬂmﬁg) anddncthioning H68
treateds ((BEFRadeht
illness being treated. Accordingly the opti osage may be ermn

the pract mamggier who is treating any particular patient. The anti angi ogenic

and/ or vascul a(rg Eer meabi | Iftd* reduci ng treatnent defi ned herei nbefore may be
appl i ed as a sOPeSIESHHP IGHV?SPW{]%M,S&M%%&M%Eszsea-fe@s%whalaaﬂe{ he

i nvention : t . d S, conj oi_ nt
{1 eat ment Pans Qe RSl it of URRHBREGR, ol EFRIF RIS crat A bRl
separ at e dtimvested icelit were vedshedevithride woldphbsphattaifRiddsatihe soietbd EHIRMmM N

the figld o%_ me%i@c | oncology it is normal practice to use a conbi'nation of
di f f er et SPYRRPIGE nt3&meMisodimegbleride 2 TeM patasshune ghiogde) then medi cal

0 o0t he anr P RhiE i BARR RGNS 1o0m RP RS e S TR0 ot e f0% viv
defined hetykrelo s THbnze1003Q. \ esihﬂﬂélﬁémeﬁqam%ﬁé},%%({agrapy. Such

chenot herapy may cover five nmain catégories of thérapeutic a 29

~~5~~ 704 biPaminasby ether Y NREN MV 10a%Et a¢id(EGTA) 1sM PMSF ogeni ¢ agent s
t hat work | fferent. mechani.sns fr. hose defi ned herej nbefore (for
exanpl e |1 H?dfwﬁhxiﬂﬁmn?gﬁg%‘?ef%é’%ﬁ ‘Wﬁgiq%gﬁg%\‘ﬁe feovp ip Sesshlyrnsepared
endost aisi NOOMBEZRThtibn thHedth Qﬂﬁq ! _I'mg ' At i Ng_agent s
(for exanple conbr etnast atinp g%ﬁg?‘%"‘an b@@gg@ﬁg{rﬁ gncggg%ﬁea%%% 1on
descri bed was cémtifiiged foroitaminRadsenn ti 3,000 rpm at 4°C, the supernatant (enzyme stock) was

removed and stored in aliquots at -70¢Cs.. Each new batch of stock enzyme was titrated in the

feoprrbmonitioh

assay by dilution with enzyme diluent:(100mM Hepes pH 7.4, 0.2mM sodium orthovanadate,
0.1% v/v Triton X100, 0.2mM dithiothreitol). For a typical batch, stock enzyme is diluted 1 in
36 2000 with enzyme diluent and 50ui of dilute enzyme is used for each assay well.

UG akbanR Wk &sbn admbEE Xb@?érga Wy woﬁéa%ﬁ%Xﬁnf;g%eﬁ ifh Sfé‘g‘?%i >




.5 Application Publication No. WD 99/02166 the entire disclosure of which
document is incorporated herein by reference, (for exanple 90 APR 7200k
N-acet yl and 61733894 - O phosphate)); (ii) cytostatic agents SU;F(?r :
antioestrogens (for exanple tanoxifen, &ﬁréem' fene, ral oxi fene,’egu'}o‘g’ﬁ@i f ene,

i odoxyfene), progestogens (for exanple gestrol acetate), aromatase
inhibitors (for exaggl e anastrozole, latrazole, vorazole, exenestane), 10

ant i pr ogest ogehstock of pubsatssehsiopmas paspangs] Bom) amaadimd sppoljinet comtaiming

bi cal ut am, de..__cynpr I fa LHRH .agoni s d antagoni st for
exanmpl e g sglrnéjt ?02 eg%%’?fa%tr%}?@ﬁr%f%ggf)kg;?%a@ﬂﬁgﬁg%i sﬁ?rﬁéﬁg?é‘fﬁ'ﬁ?’g?&é‘%{%r one
5a- di hy drEBSaue0TS end dilite® X dTPO®whth PEE R ipliee coa%lag.i -invasion agents (for
exanpl e netal | oprotei nase inhibitors |ike marimstat and inhibitors of

ur oki nase pl aspm theglay betare thetassayr B v dilted stlistale sahaion s ldispensed ddtogHowt h

factor S.function sych growt h ctors include faqr exanple platelet

deri vedg g‘?’%ﬂﬁn afsggtp})q,tt(zsa%ﬁmﬁ W@%E‘ﬁ%‘ﬁ“‘f@gﬁtﬁ? V@\Rbnwﬁfﬁt’ffv'@?‘i) andstefinc| ude

growt h f aglehficmat higodi es, growth factor receptor antibodies, tyrosine

ki nase inhibitors and seiine/threonine kinase inhibitors); (iii)-biological

response nodi fOrtte daf of tieasp the substratessolution Waswiscaricdhadilesastdyplaexaim! e

edrecol omab); and 20 - (ujxntiproliferative/antineoplastic drugs and

conbi nat i %A e vy é@%ﬁ(ﬁpﬁﬁ FRRipEEIE @RI Wy wesn 2P) ans enoe witht WodMi t es

(for exarp?é‘j%s__-?ﬁtﬁf ol ates |i ke nmethotrexate, fluorogimdines |ike

5-fluorouracif, purine and adenosi ne anal ogues, cytosine arabi nosi de);

ant i turur antTdst eimscundé MercknAg iR ToONg Mﬁjlﬁﬁ%ndﬁdﬁﬂi%@ﬁ W £4) 1 of

daunonycin, epirubicin and idarubicin, mtonycin-C, dactinonycin,

mi t hr any dilyjed gomponnd was densferred toswlisan thxwasglied 288y plases. okl @mtdobpielis i n) ;

al kyl atin ent.s, xanmpl,e .ni troge stard, nel phal ap, chl oranbucil,

busul phano,% “%B&é%@&%‘ﬁf‘&@d#&?‘aﬂ%&ﬂ,fﬁw W5 grigspditres af domMh) -

anti m t oth&RaARRELAT) IO e taMtR: ' g-ds: | [ h ST x0i ds

i ke taxol, taxo???e)g;_ gnzym@gﬁ%ﬁa&g%c;r%g}egs g@‘ﬁ’g? g’ﬁer(?a({rsl‘ei‘)ﬁ) %{ah@%ieg;}ﬁ 5412359

synt hase wellsielstept Mslatik oroneehwpliewhihtdohtaineddhangange(ISohlrids eritholi ATP 0TS
ns.|i ke etoposide and teniposide,

g];rg;c %%@%E&Eﬁ%ﬁ? P‘ﬂl !"gg’géh&ﬁil. teg Spzyane wigs addaddn eadnyvell ard ﬂlﬁ@fﬁm@m may

be achie j S ent.al__gr separate

adni ni st ?ﬁ‘?ﬁbgﬁdgf%é’ﬁg%"%ﬁnd o#lt?éclﬁﬁrru SS'If%Bsuﬁ%Fé? Wﬁ@ﬁ‘%éﬁ%ﬂﬁ%@%‘? the wells,,
~~~, , 20~-wefOwaiHed 26k W PBSBOOHM ik HillredBictolakesd¥ mouse IgG anti-phosphotyrosine
4- (4-brono-2-fl uoroanilino)-6-net hoxy- 7-&;5mat h?/I pi peri %I n- 4

yhnet hox yprbedys3msiatBintechnalaey Ing, praduct 65323¢), diluted 4 ih pAPO with PBSTecmudining

N acetyi SoPenfx EBvE sfhul bt BRARFES 857 G P Gorel mbine milscvertematove

t he cawpgondboweak roes téﬂipdrﬂﬁreﬂie?&%miséaﬂ?l_@%'{ﬂ.eqmuﬁf ﬁld)&a#‘n%g %g% %E'ICE Q"

antiangi ogeni ¢ and/or vascul ar perneability reducing e
conpou ndﬁ’tﬂl- t Bre hundeerd minrolires abhpestredish-pefoaidase(HRP)-linkedwhetp antingouseliz

Kapos: - s PP AT AR FEUR IS GHIct Ao sptoih PRST coopmios ooy

at her oma, (=Y S - O] i i.nfl,apmation, ' -

e O B ol sliod £ GEPR w Y B Tof L B SoprR it il 1RR0RR

dysf unct ideeaiding the liqeidindedishpgahe wells twice HihRBEEE Oht Buddbd 2’-

proliferation. In pgrti cul ar. sﬁch conpounds of the inventi onﬂg%rgﬂgﬁgg’zed

to sl dw ma%%&&#%bww@ﬁwmnwﬁmm splution,rfeeshlysprepated usingiose

of , for | on. Qr.osha l.ungs and..ski.n re .

parti cul g?ﬁ’?) éﬁ%ﬁ%ﬁ%&%@ng% ﬁ‘%ﬁ?ﬁ%?h‘%ﬁfe&#‘&i’ ‘?Pﬂ"ée@tdsggw&hf’%%ﬁmmi‘tﬁe

growt h obuffBOsHS Pr 0re3% sedfint ?@rﬁbfa@é‘(ﬂi&ie&wﬁl?'lipﬁo_ﬁﬁgmlﬂhfat%hﬁ'& @mf—‘soqium |
y y

associ ated with VEG- especi al those tunours which are significant
dependen®edaragBCIB) caphidt (SigmaR4922)hper<iD0ed djstillad Matkiry) gvak addeia rpttewell.

i f th I . o , 1| 1d skin. |
EATE ¥ STERTIRY Y Y W Y L R
t o i nhghbivhiub e %ig :c%tr&h»@él&, Rl ; %nﬁ?&éﬁ%ﬁghté&%iﬂ% %Hé;ﬁgﬁﬁot%%%ﬁ

are associated with 20 EG- especl a y those t urs

si gni f i cavas approeineatelgrit0.otBIBE" (horA THeind "gstalMiho entip&pdf ashtrdl RaldBOWBR used
aspect of éhe rersnpe(rg, i.nvention conpounds of Fornula | are expected to

i nhibit h eta‘?lﬁak egtluting sangsof dest gompeundwhich gave §¢piighib enzyie @htivite
associated wth both VEG- and EGF especially those tunours which are
significantly dependent on VEG-F 25 and EGF for their growh and spread. In
addition to their use in therapeutic.nmedicine, the conmpounds of fornula I
and their pharnmaceutically acceptable salts are also useful as

phar macol ogi cal tools in the devel opnent _. and standardisation of in vitro
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i nhibitors of VEG- receptor tyrosine kinase activity in |aboratory gnﬂFfﬁ ?J[]lf
such as cats, dogs, ._ 30 rabbits, nonkeys, rats and mce, as part of

sear ch fo\"oﬂé@i’-@herapeutlc agents. It is to be understood r¢EGBUGENE t he
term"ether"” is used anywhere in this-gpecification it refers to diethyl

et her. 2 ~ e2004 ~' O 01132651 PCT'/GB00/ 04181 -29The invention will now

be il ust@wyreFirdHuVEE PrdiiTetafdn Agya;; he fol | ow ng Exanpl es in which, unless
ot herwi se stated: (i) evaporations re carried out by rotary evaporation
in vacuo and mﬂnkasqay@emuamesemabﬁngofamst esnpotindad irtibit tieptatiofactopsi dual
solids such g gg @h? by filtration; (ii) operations were carried
out at a fte Egﬂi T3t yipap umilical ‘t%ef}dé’ﬁtji‘ah@ Iy UM )under an

at nosphere of (

the flash pr ocegur e;EéHS #ﬁ%’%?‘e@??rﬁe]ql @ﬁ%’%f’ %ﬁt’g%&t% Z%ﬁ@%é?m%ve

per f or neAFAIS) ad elerdplasdlopelat phd {8}, in MICRSB 191 h 8
(Art. 936(?{}1 r)eversgé;pphase gl F)I c?gg{i%t al);gld fromE +%E{?F¢§ rﬁwtgphéﬁpfgﬁ -

Ger many; T ik bé'ﬂas:oarseng iay 8 gomegntration of 1080 icolts/well in Seel platesot After a

necessari h attai nab mel ti n p0| are_uncorrected and

were det etlrlér{’nn;ﬂe usl t“fqr%ﬁ %@&&‘a‘%}%m’?% ga"p"bf@rﬁ YpPhr3eml. an

oi | -bath E@Péﬁg&ﬂl%r%l’-F@F §ofl yrﬁn ah@tombaiA. qaf&%%fé eléth@{ acumgmrw “”es

of the end- products of the formula 1 were confi rrred y nucl ear (‘genher zf}iy :
= pEeten) = righdgri Y rarion diddvR). @ndaydsise apecdsrvedre belsbdivitl ASCTHWL TN = A

hi f | d he del |
ond peldl FERBRARE i estshaam adu SR 8141 o ingubaedHgr dihours, enﬁmiéwi&? °
triplet
400N by Rl do- B pbiE Riedier (HIRIAT na MR 1SS R Riorgtigh o, °
char act ertritient veitidla rﬂm plytewaamaﬁ SiaasBrdin b katlidRUeHy il SR @ﬂire&,l,@e(as( Jan)

hi gh- performance | i qui d, chr omat ograph%/ (HPLC), infra-red (IR
anal ysi s;W3sHseqd jo mgesuroinhiijionobiowey Wﬁh@umceﬂwdlﬁMnb&W

N et g MRS L agbpror e T et ratyr ofuran THAL
WO 01/1326Fhls test measures the capacity of compounds to inhibit solid tumour growth.
CalLu-6 tumour xenografis were established in the flank of female athymic Swiss
nu/nu mice, by subcutaneous injection of 1x10° CaLu-6 cells/mouse in 100ul of a 50% (v/v)
solution of Matrigel in serum free cutture medium. Ten days after cellular implant, mice
were allocated to groups of 8-10, so as to achieve comparable group mean volumes.
20 Tumours were measured using vernier calipers and volumes were calculated as: (I x w) x V(I
X W) x (n/6) , where 1 is the longest diameter and w the diameter perpendicular to the longest
diameter. Test:compounds were administered orally énce daily for a minimum of 21 days,
and control anials received compound diluent. Tnmoui‘s were measured twice weekly. The
level of growth inhibition was caiculated by comparison of the mean tumour volume of the
25 control group-versus the treatment group, and statistical significance determined using a
Students’ t-test and/or a Mann-Whitney Rank Sum Test. The inhibitory effect of compound
treatment was considered significant when p<0.05. - )
The:toxicological profile of compounds of the present invention may be assessed, for
. example using a rat 14 day study as described hereinafter. o
30



. -30 Exanple 1 PCT/GBOO f4181 TFA (3nl) was added to a suspension df§ APR 2004
4- (4-bronp-2-fluoroanilino)-7-(1-(tertbutoxycarbonyl)piperidin-4-yl met hoxy)
- 6- net ho; [hazoline (673ng, |.2mmol) in nethylene chloride (10ml). After
stirri ngw(gw’]%%rzﬁ]our at anbi ent tenperature, the vol atil es PET{eBW/0¢8kpved
under vacuum The residue was triturat®d-with a mxture of water/ether. The
organi c | ayer was separated. The aqueous | ayer was washed again with ether.
The aque 14 rTosxdtydlhstiatled to pH O wi th 2N aqueous sodi um hydr oxi de.
The aqueous | ayer was extracted with nmethylene chloride. The organic |ayer
was dried (wgs'émy teghEreasecsdbe aeivity\0d somprpndsdn inetessingatba wone Fhiypeotréphyvias

Lo ur ot e Wb ST R AREY R G R  provi s Hbht S8 s
4- (4- br ormisedshbMQTORES a&@q};?@cameﬁ;{]%wm?mﬁgtg%gsdi n- 4-yl met hoxy) qui uazol i ne
(390ng, 70.5%. M5 - ESI: 461-463 (MH~ "H NWR Spectrum (DvSQds) 1.13-1.3
(m 2H)3 1. 75 Augiogeesis is @Biessenbial ewentlid)end@ctonfrh] oRfficatidn @ufidg ictig)bond. 96 (s,
3H), 3.98.(d, .2H), .7.2 (s, 1H), 7.5 (dd, 1H), 7.55:(t, 1H), 7.68 (dd, IH),
15 7. 80 (‘Z“,g“ appn, %‘F‘é’és"(“i%f “1‘@?9,0“9%3‘53 é‘B?VﬁkPl Eﬁwsﬁthameysm@pqnound C
54.S H 4.9 z VA . ' -4 4 %.The, starting
mat eri al m?ﬁ%%aﬁlabgs 0 31521\/1\5 ?ﬁ’dziiéiﬁ*%@gegl u%'?ip %Irl]%qf Otgﬂlyh% er&({%hw%hgnd%cﬁe

7- benzy| ceoye dnd hihiivebefmtgiumeyepis Inabebm dethyrdiand| follbwig (Balheht wit: HerR! ) |
(prepared,, for e as described in WO 97/ 22596; Exa , and

: | . le 1 iﬁ
oGS G Pes A RSB EOTosuei A Jor FHATIDIe: pseaeble SO yecvgtor heat ed .
t f .4 . i- i Di || b . 2
1t r o6 ehRErd prd frie (DS LB KOO GLBR, PLRYNE, 137 oK. 5 M@t bum ¢ 0

i 7- beNe, @X yndFeraps F ype i % |

%Iy\ér%chl orié%ble (5?469,, %gg/})NEGHlﬁu Ig%g%ﬁﬁmfﬁgggw%mm ?Eﬁﬁ%ﬁn ag?'bi

5. 37( s- ~2Agogenas-dnrng epdaphpndizl e fosagtinn, Wepure Med(, §; 6234628 81959 8ied (i) k) ;

8.79(s, 1 - ESI: 45 ' El t | ysis: Found C54.0 H 3.7 N

5 750" CrEoea e et i YR oRoabna el Sudbady i ayomalsien mowkesr

7-b | -A44b il ¢ I N9unbs Wefih i | i | orid

(o g, | SRYad A8 PEBEIRG B B ERRECE Ity ROUTD SRR s, RAC S6brbe °°,

~3 w—12-GM. ahid'OWiell] C32 F5eclRimHl SBRE/ Bvdlfdtion riiiMAVE QB Snadntiens

dn@c cool
and was poured on to ice. The resulting precipitate was coIIecteds%y
filtrati %HW@F%‘B?‘%@ ai“HQ?FB’: Handy atQ.;@ﬁs@S_-B&H@gu uti on was adjusted to
pH910 wth co : L 8. Ution.. -JJhe m.xture.was, . ...
concent r at ed P%? Ek%ﬂi@o?ﬁ:; t ai P’\L% e@%ﬂ%ﬁg\%&%ﬁ%&%ﬁgy %%'16 qiFfors giso inhibit

pr eci pi t aasculdrsineaidnasttoatilige, fid incadabethe 2086 BERy Wk bbHy iNahEFentitdl dpitiyseal
ether, and dried under vacuumto give

4- ( 4- br ogBewthiplatss ekthe distad fanyrrnd pyoxdmab tibiexy gmowiag ehimmads. (5. 669, 829 . ' H

NVR Spgct nun: Qds: .CD3 3,95 £~ 7.09(s, .1H) ;. 7. 48(s, .1H);

7. 54( 2 nH)un R aﬁﬁ)"?re %}g f%&‘f*‘"%‘??&(%‘{spiﬁ"sﬁv@_ 2% :(Vgégsqlwkgq 1of 10
El ement alf:owm&b&tﬁyﬁhe Reun dofbids - éolﬁb-%leﬁté\' i %e?brﬁ‘sé%@? rﬁgﬁggﬁggig{ggs 3944@- S

H 3.0 N11.5% Wi le nmaintaining the tenperature I e

sol ut i on oykrdghtt(atrieash 4 youB)ic fompoands Wart. réguspRndé®bp hitdtiondhinyddiaclotmios
(75nl) s ,added .in portions.to a sgl.utiqgn, of ethyl 4-piperidinecarboxylate
(300, O%r‘?ﬁi‘?g'i #"é‘f‘gﬁldeafgfé’f%ﬁfg ff‘ié&fﬁt?f Siyede 143-1508 impeight % ta 8 weaka @ff or

48 hours Lent. R , ] OplI nt o ter (30 .
The or garzlilg %:’ ?‘gg‘? %5:51}{5l sepge?g?geeg,o Wa?ﬁg%%é@eg?%% tlbr\;e\ﬁ ﬁog\s&%@ve(%éﬁ%ﬂ)
0. 1N &jueompotuydi (adh2Duild08gibddy 2adstk) or vehidleat Of i s Enityals 9aes hamahayat e
(200nt) and brine (200m), dried (MySO ) and evaporated to give ethyl

4- (1- (t efSTIHBAEN PEBS BAMIIS FANSEHTAIOR Of carion,djoxide andagpospemdriem performed. A

range of tissues, which=included femoro-tibial joints, were collected and processed by

standard histological techniques to produce paraffin wax sections. Histological sections were
stained with haematoxylin and eosin and examined by light microscopy for histopathology.
30 The femoral epiphyseal-growth plate areas of the distal femur and proximal tibia were
measured in sections of femur and tibia using morphometric image analysis. The increase in

the zone of hypertrophy-was determined by comparison of the mean epiphyseal growth plate



20 ' HNMR Spect CDCI 3) 1.25(t, 3H); 1.45(s, 9 1.55-1. 70 .
1; 8-2.0(d, pgﬁ)rurzns(S 2. 5(Zn 1H)( 2. 7H)2 95(t, (EH) Hé 9- 4. 1(br s(mgb%%g%ﬁgm*

(g, 21i) woalxassion of IMIithium alum nium hydride in THF ped33M A48
0.133nmp1l) was added in portions to a s tion of ethyl
4-(1-(tert-butoxycarbonyl)pi peridi ne)cafboxyl ate (48g, 0.19npl) in dry THF
(180nl) caqole %tﬁ 0?% After stlrrlr}[geéat 0C for 2 hours, water (30nl) 25 was
added f ol PEReH 185 CORFE Gy iy e et anaryup. wad Shistirelisignificanss deismmined

by filtra c e h: th ate. The
filtrate %@géﬁgﬁmﬁﬁﬁr quﬁl %te ri eg m%q} s %?"gé/m%‘g &?3315‘ WFve
i-(tert- buonmdewdhgmﬁbam«wﬂeymmnet hyI p| peridi ne (36. 3g 89% . M (EI)
215 [M]+ 30 “HNMR Spectrum (CDC13) 1.05-1.2(m ZH); 1.35-1.55(m 10H);

1.6-1. 8( m 2H) Aldoyg (Pbaﬂmlogyahp@pe(ttes of tie; Gﬂmmdwifformulﬂ-&ary vatho

~P~~2~ P t
oS, RRERT FETLEPOOARY bR oA, AL9EL
but idemphstratedhi dieRodowidpy. b@ﬁfdﬁfé AR

ml;t (hg(/lycae‘[ hg‘?:;éSZSrrﬁmf Af %ler St‘%{liﬂl‘l ng fgflsrlg&rgns ﬁﬁ?neegorg{} arrbl)ﬂeéndt%%’g%eﬁa ure,

the mi xt uk®: @an¢Ebi ed to 5C and a sol ution of toluene sul phonyl chloride

(62.8g, 0.33 | nter u net h et he 25ml) was added in

portions over #(%)rs V\hi(lzf;é“héier{ l)‘L‘?fgexPﬁ’Q%e ture at OC. After 1

sti.rring .for. lraawpt arrmemthteq%)%oer UG m %ﬁleeWt her (11) was added.. -
|

The preci pltate was rermvesa by filtration. e fi ‘e was evaporated to
give alfolid. Ted(eolid wetovityiingiod mgelfbre:tdﬂqﬂe ant-10ampag; successively with
0. 5N aqueous hi—d g)gl oric acid (2x500m - - water, saturated-sodium
hydrogen car bon&t&dhand vastialy mthegngsonesamntes Gi-dpomatked to give 10

(6. 70, 850y RECTERE afs P the BRRRRFWSBER fé' PR ok B T asesie iy .
1. 45(s, 9tﬁ)e 141d26 Félcit bkt mkatzﬁaae Hbénefidt toxi al pAfile odePthér olpbu %ﬁ)
3.85(d, 4.0-4.2(br s, 2H); 7 (d, 2H) Potassium'carbonate

35(d,
(414ny, 3%}9 %@P&@é@&emnen% nghgpphcambnmncaxmdﬁe A 0598/13354.
(st Wi cer spbshting '%%%S%%%%?w;%é%ntﬂ%ﬁ Barebposad e Formula L
1- (t en- buag¥yeRIAB Y1 ddy fARRE MLRRRRY hsvd ?&&@ﬁ&%ﬁb@éﬂ%&&??@% D30,

1. 72mpl) was added an the m xture was heate

cool i ng, tompaernds withinthe seapeed Intetmtioodl Ratentalpplic4tRATublicdiivg 196 eWIQpi t at e
was col | e%&&oﬁy filtration, washed with water, and dried under 20 vacuum
to give

T et hoxya nos apftlthy phithiatotobicel Sioherti e 2R Pl Ly BB 7 )
( DVSOd 89 ﬂtmk:&*ral c:&aﬁga aiﬂl'll)etwéen%eéles -aDtihses in the(rsk, p?derabI? a@dase% lésmthaia@r

2.65-2.9 2H) 3H), 4.02 (br s, 2H). 2H): 7.2 (s, IH),
7.48 (d, [ o7t f@sﬂg(lfg nztgep erablygs dpses lassthamorsque] tomqpmgﬂggses;(es;,anw)

o550 et s AR o%aiﬁo&%%% PRGETRLS oot sl

added to ﬁg@lﬁb&ﬂt et uﬂﬂa@‘feﬁbfbﬂ@p@ lgrowth late area of the di stal fem r%;Bi/or
f 1 uoroani |l i no)-6-nethoxy-7-(piperidin-4-y oxy quir azo I ne

0. 3nmo1) , Propiegl sibisd pasiudes@; nngredptable Exsmmltlmldglcallclm@mm btheetighes in tests (d)
THF/ me J[ aml After stirring for 1 hour at anbien
%? wh B ik

t enper dded and the volatiles were renoved
Thys by way of example, the compound 4-(4-bromo-2-fluoroanilino)-6-methoxy-7-

(1'meﬁlYIPiPeﬁdin"‘“yhﬂethOX)’)qUinaZOline, (Example 2), tested according to (), (b), ()
and (d) above gave the following results: |
(@  Flt-ICy of 1.6uM
30 KDR - IC;, of 0.04uM
EGFR - IC,, of 0.5uM
(b) VEGF - IC,, of 0.06uM



. 2 9u~~~'"~ 2~0~ ~~0 olr~z6sl1l -33 PCT'/ @00/ 04181 under vacuum The residue

was triturated with water, filtered, washed with water, and dried Qn@eﬁP 29%

|id was purified by chr omat ography on neutral al um na el uti ng

vacuum Jhe

Wit h mst%‘gﬁgﬁ%hl oride followed by nethyl ene chloride/ et RGT/CGROBOHEL (1/1)
foll owed by nmethyl ene chloride% hyl a@8tate/ met hanol (50/4515). The
fractions containing the expected product 5 were evaporated under vacuum
The resul ti ngEWUR 1¥s6f0.07p0ds di ssol ved i n net hyl ene chl ori de/ met hanol
(3m/ 3ml) and 3N h dro%en chloride in ether (0.5nml) was added. The

vol ati | es wer Basab tABd vacuum The solid was triturated with ether,

(05 offd: 1B B SRy 5 e BT (Man Whimey Rank Sum

met hyl pi 'ﬂ’@s&) di n- 4-yl met hoxy) qui nazol i ne hydrochloride (i~Qii~~69%:'10 M5
- ESI: 475-477 (ML3]' The NMR spectrum of the protonated form of
4- (4- bbobd)- 2- F5%anaeaasclin apiphBieat growgh platelhypetrthyihyiap #00mgkeday imfantabea}sui na

wine hydr ride,s t he resence of 2 forms Aand Bin a ratio A B of
appr oxi nﬁf@ﬁ@ g’ f‘ta‘l"r‘{q% S}tllm (DVSOds; CF3COOD) 1.55-1.7 (m formA

2H ; 1.85-2. . ) -2 14 (br s,
forma 1p) © ¢ é&’%ﬂg‘*%@‘(fﬁﬁ"ﬁ Pk of I ey gt Rtoillba gl °
formB Sbbmposihcﬂﬁw(nfch chmprised aZddmpoudd Bi[tl(eﬂbnﬁulafIQE deftnedHeréintefoR drir S,
_formBZ 3.52 (d, formA2H) ; 4.02 (s, _3H). ; 4.12 (d, formA2

" 4.30 (d, Phasmacqutisally accepiablesalt ﬂlq:sof inasspcratsm with a phgrmacqutgally aceepiable: 8,20 -
(s 1 El enental analysis: Found C 46.0 HS. 2 N9620
%Ef%’g‘%c?géﬁ‘}if 2. 65HCI Requires C 45.8 H 4.8 N 9. 7% Exanpl e 26' 37%
Aqueous for rratﬁebo&dgosﬁt il bémﬁbﬂn Na@EbRAESal eraﬁs%ubh ((fbrCéfxaﬂlg(eAasbr ono
en

2-fluoroanilino~7- ut ox?/car bonyl ) pi peri di n- 4-yl net hoxy) met hoxyq
ui nazol i wolers IQZBﬂg@ghard Ozmgsu e@,mcalpmsemt aly sigpensiobs enfuisionshdispersibie ng

material _in,Exa for . After heat]j ng at 95C for 4
our s £ HECYES B Plagulsksamips SRR A ATon i dnhalal [&%5ended | n
wat er an Y Itg)éynggfﬂ ion
of 2N sogﬁﬂ%%h%ﬁ) de%ffﬁgiqgilﬁ%g%g |i oﬁd}\%ggn@?ﬁ{g’?t w t h{l etﬁ?/ﬁoé%?l J’? "g%s:agl
Th(e ogg aﬁheiy Idasyéed pmsden};fdnqnhrmtéﬂal injéctien (fiiriersnplg @04 seeide soladud, sdspensicn @i ve
4- (4- br ono-

f1 uor oanﬁmlllﬁtsm-fer Wﬁwaﬁﬂb&mmw iptraerscias. mﬂyvasﬁwlnbwywaﬁmak@mghéor

b coooltbiehadfFinigugihn (S Stdhlie bt ains, ginfneted ol “or gaulfns wH g Sptyionpr
1.7-1.9 {i¥perbidns); br?&'r(a&tal ﬁhﬁlms&aﬁoﬁ? r&té)m 1€ 28R st H)@) ﬁ%%ﬁeiahhe%&ve

4.05 (d, 2H), 7:19 (s, 1H) 755(t
(s, 1H), cwanoqtymsmy b@rswreém an.sgnvgn mmnmmgsmvemnm@m@m H5 1N

e s T
0. 62nFNnOofgrma %&@m&hﬁ@aﬁn AbALaIE be AnfitdsHiRd §o 4 &afng @Rfoqg&l glg!ma% %ﬁmﬁ@ose

cont ai ni ng 6N hydrogen chloride”in isopropanol eat ed
at - r ef | uwithinrthé rdnge 5-5000mg per square metre body area of the ammai i.e. approximately -
0.1-100mg/kg. A unit dose in the range, for example, 1-100mg/kg, preferably 1-50mg/kg is
envisaged and this normally provides a therapeutically-effective dose. A unit dose form such
25 as atablet or capsule will usually contain, for example 1-250mg of active ingredient.
zwAccording to a further aspect of the present invention there is provided a compound of
the formula I or a pharmaceutically acceptable salt thereof as defined hereinbefore for use in a
method of treatment of the human or animal body by therapy.
=" We have found that compounds of the present invention inhibit VEGF receptor tyrosine
30 kinaseactivity and are therefore of interest for their antiangiogenic effects and/or their ability

- to cause a reduction in vascular permeability.



hours. After cooling, the precipitate was collected by filtration, washed g
wi th isopropanol followed by ether and dried under vacuumto gl VQQ KPR 2004
4- (4- br onmyZpiidakkqr oani i no) - 6- net hoay

7-( 1- net byl pilgézri di n- 4-yl met hoxy) qui nazgGne hydr ochl or i de fﬁﬁ’ﬁ?r?ﬁ?’“ﬁﬁﬁ/o.

El emental analysis: Found C 47.9 H 4. 94N 710.0 15 C, zHz, NAO2Br F O SH20

1. 8HC1 Requires C 48.2 H5.0 N10.1%0.08 i sopropanol The NVR spectrum of

t he protonat ed AM%feamrenf Hedresent Iy ewliadip B cprgpusl of formula 1, or a

T Y Bt L AR R Y 5T,
"H NVR Speg sl : form B
4H): 1. o4 5. d(i)ﬂ;![m( ?jI’ %%@f%fb@%@%g%%%ﬁtﬁg@ g?rlﬁmjsg%i&n?eﬁz&%ngfosﬁow

s, form Bpreducing, aﬂ&lﬂ(ﬂdnglﬁgﬁnm andded) vasul Z7peroieatfibiyme@iciig of &t 8Ba Sadd-tlepdefior m - -'

A 2H); 43? lir.s, f I-g; 3.27 (br s, formB 2H); 3.42-3.48 (d, form
A 2 6&“’%"5‘3“%‘%65 ‘%”& 10 A 2 4.29 (d,-f B 2 749 1
; 7H)53 7.61 (mTh%Echoz ﬁg(tcﬁﬁl e &f&%f% v%h%( n@leé:lrlrsn A% (S(er)S’
25 form A 1H); 10.79 rmB ?ub % hﬁa or ano er NVR

r eadi ng, s;ompoeml mfcthetﬁmm L maquhhmrmfe&twﬂ]g aach;bmﬂale sfantazhérhef VRO ftiedonf
the 4-(4-bro ?r@ 2-fl yoroanilinor6-mnethoxy-7~(1-net hyl pi peridin-4

yl met hoxy BURSfHFIMERE q{ﬁﬁ&bﬁﬁmfh@ﬂ%ems@mﬂwg@mm AT vasqeler pymesbidigse t he

free basej n. recorded egal n and
showed onlry on'%e?f%n %Fgesc%gﬁggéch“a%%@%efng 7.~~~S s o
01/ 32650 PCT/ CROR6/HSh = fbthbt fYRrSOLEE iEntioPWRRIE; &R&écﬂaﬁ%&fé
carbonate) 1.3-1.45 (m aZH) ; 7Er> (d, 2H) ;l 1.7-1. éar ; ngb#{iﬁ’oduc g.

2.18 (s, 3ppatiaggiggepiy andfey vasqgl@spe(meabm reduging effict ma) WaHTV-bRJOded aﬂihgaL such
g' 1712 g g %a%: hkmégﬁ%‘ng g)fneec-{ 23f éuczl tream(xent w]hl_?:h compnseé admm@tenng to%gld(asrﬁm%ll_gn ’
4-(4-br OmﬁgcﬁJéﬁE&ﬁ@b{‘ b BOERoUIRE R Maia G b gﬁc{# ISt tlﬂ 'a&eﬂtaﬁle salt thereof as

yl met hoxy) qui nazol i ne (free base) was gener
4- (4- br ondefinéd heveiobefotd. no) - 6net hoxy 7- (1- net hyl pi peri di n- 4-yl met hoxy
qU| naz I|ne hydroch%ﬁrl de,. (prepared as descrjbed above), as foll ows:

4- (4 Brldio- 21 S fqve dfye B2 %5&1986726(1&@?&05W%h?fépmcrvwrophylacuc :

--~im-t ho I orlde
(2m) - and mégggfmggﬂjugﬁlap@ﬁ %g%ea‘%og]sdn %?ﬁﬁﬁ%%&n g‘égﬁ‘& eélglr on: at?' OstyfEated,
met hyl ene tigdwontd sfadanhistritivn andshélsdveity mmneﬁlﬁhlif@ﬁeétéd APriefe@olYRRily dose
renoved by evaporation to give

4- I(4 br?;réﬂ m:m%} ﬂltgﬁhnﬁ?(gés ?@f}g@ﬁ?ﬁﬂ\{’?eﬁﬁlem}ﬂﬁﬂpﬁrwdi Imcdssd h;lillyd:tdm:p)il qui na
zoline (fre se e 0 e free bas enerated shqws on ¥

form as des DRR HgpOSt RastcHiaF T 1515 DA%“? © Sgygrit 0%%% :
d, 2F -~
s (20 iacks beiff Tearth) Acscraihely ‘he%b'i‘“’“‘%ﬁ stz el e dablminct 5 eyl

7.68 (dd, “mmSﬁemmmpmlarp@n&& (s, 1H) ; 9.55(br s, 1H) -For another NMR
readi ng, sone 3CO0D was add into,the |V DIVISO sol ution of _the

4- (4-brono- 2-f ABHAEogcgIC ad/Rrvgssular-pery sdicEetregrment defiredioxy) qui na
201 e’ (1 heRiliaRed i hech 00U B P dGeE T Rt ESSRAB

agai n. The spect rum r ot onat

4-(4-bro nﬂ:e&n%mmnpamn i mak&hemﬁbmmcés fild/oEirdymhpitp e Sich dmibi tamexdma n
wWine trifluoroacetate salt so obtained shows the presence of two forns

A-:and 28 Pa aghipyadity waBO%ﬂleéwlmw sgqpential or smmma@p@mum of tit-Qd ]p
21y o 1 Jndipibd ofipon el ine doagdenl g e g o ey Srlbology i ndiptal oot

ZIT);

25 2. 73 ( %o uded Brbigddion of dsﬁ'er%np@mﬁﬁ of freAtheAt t%'ﬂeat &cﬁ aﬁ&ft w%th A6 By2H) |
3.34 (br s, formB 2I1T); 3.47-3.57 (d, formA-2l~ H; 4.15 (d,

formA 2 H)nedmalsonqoépgyrtbc ther eefpporend(s) of, suﬂzh-l)aonjé’mﬁtré’atﬁne(nrm aﬂ&i):l,on'io the(d, 1H);

ared as foIIows 30

:1)- ?]t i ! S G3Re APRLoL Eof e PRy PR IARIFES) HEREA sHBeoT e pog,
was aadso®t ?S%‘%%Eﬁ‘? £8P QeaRfintl). %&S’r%‘%%*’é“ ﬁ%@f ‘?gﬁ‘ioa%‘m';ﬁ’?%%ﬂ&

O | nmol) anﬂﬁmﬁm&m agencar bonat e




.2 9 r~ ~ ~ 2~~4 W 01l 32651 -36 PCTI GB00104181 (28g, 0.2npl) in dry DWF
(200ml) After stirring at 95C for 2.5 hours, the m xture was cool @dSt 4PR 2004
anbi ent ter‘rge’r ature and partitioned between water and et hé@ acet at e/ et her.
The or gam ¥ 36} was washed with water, brine, dried (MS6ECBINg418]
evaporated- The resulting oil was crys‘&'?a-l lised from petrol eum et her and the
suspensi on was stored overnight at 5C. The 5 solid was collected by
filtration, waphetieminitiangiopenit w%bﬁmﬂd‘ﬁj/ differslt mecleinisvafrstmthcse defified

et hyl 4- 1-(tent but oxycar bonyl ) pi peri di n- yI met hoxy~3- net hoxybenzoat e

(35g, 89%ereipheioredfiorgzmnple lxnesu&e infyitg er m%sgm pgiPstafig DO 3)

1 2 1: 35%% OS%% rugxé,t Hlaﬁg%_wld%%4%%?§ﬁ; vas%ﬂ-ﬂstmge@ %gengs (f%_ﬁxamﬁ%S(

2H) 6. B%Hrbrét@tatm I\%@%Iﬁxe add the tafRBlH dad m%h%flﬁd‘&élm@&ﬁhﬂﬁieﬁmﬂ%ﬁﬂ%t&t63 4
H8 0 N 3.5 CZ, H3, 3H20 Requires C 6 8.0 N 3.5% For nal dehyde

(12M 37 %pphcaMmPubl&EMn Na 2w 89/D2 latstha dokivg disslasusaifovhidndofunednityd 15

ool | ) RepPaR etk B (Giehye (aF PEAmE v «wé@f olcOTROLESb <.t ho
I I
e B o e A S s

added. Afrhlexifehd, dtolanfemtlbdatylfam) Iﬁrbgesmgehy(fer wample miegésabobacate),| a solid
was fornmed. The solid was collected by filtration, washed with ether and

dried un@é@mgesw%mmwwﬁﬁ@me aestpele, ptigrale, wragple, exemestane),

?ng ; hﬁf( é?‘&?éﬁﬁ{?ée%l ‘%“ﬁﬁfog ? &%?W%l%%Bﬁ%a %ﬂg&i 7( m 2H)
1 95( d, %f(}t&oﬂe dockde GLIE:H %%‘&n;sts?m@e(n‘iagoﬁi@s , (far- e&aﬁpﬂe( sel%H)l ac@cat%5 - 5(br

s, q, 2H); 1(d, 1H: 7.48(s,
1 H) 7 6{1dpr01nd§ abarehx}; mﬂubm of)fesfesquqﬂe Sa-dlhydroreductase (for example finasteride),

R e e e R TR
f2?1|NI g:/\?(rjl C ac%??%gn%eg%%ﬁﬁ%m%ﬁ?ﬁg e c%lhg{ltlogSé% mL) . Aftfum "

conpl €15 donafon (sackagdrbivith Gactors breclude fo)e:smiplt platelstaleriodd gmadhfamtwamm up and
stirred at anbient te erature for 2 urs. The_ vol atiles vvere rem)ved

under vadisareeyia srevah fadprgiysh jphibitrs i l&ﬁ@@rwﬂufé@tﬁyw 184 PPt iacksng) |

Th | ut t

IS 2O U RSO e R AP B R R AR RLAR 1

dri ed under vaﬁmn cmpo'ﬁb@m%ﬂiﬂ@ls {fBse inve@fbréd); Met hyl ene chl ori de
(500m) and 3M hydrogen chloride in ether (30nl) was added foll owed by
ether (500n) (WDH@ﬂbQﬁll?&)(fvh@iamﬂq@k@%dplb@)fmd'ratlon and dried under vacuum
t 50C

3 ot iy 0. (R lamncpP e tmgs 30 ompRims mertes S50 iy meiiey
M5 (ESI): on%ét%%r'\ﬂh% 55 oD SHRSK SRR e 1R i BhichdS- 1 05( 2y
|.75-2.1(m 3 2.75(s, 3H): 3.05(m 2H); 3.4-3. 2F); 3.95(s, 3H):
4.05(d,;: Zii)qropsﬂ'ﬁl(ldmeﬁ Hke 5-71113)20§m'acﬂ], Iﬂ)lrmé a%(@poﬁ&a@mmyﬂ:sm apabirodige);

3- et hoxy -(1-neth ridin- 4 th ni trobenzoate 10 (.3..899g, |
omol ) i ROHBERRgNt %@M@ g%%ﬁg Bﬁ? clacféwawamea iCIB5 005
wet ) and idarubicin, mitomycin-C, dactmomycm, mithramyecin); platinum derivatives (for example

25 cisplatin;-carboplatin); alkylating agents (for example nitrogen mustard, melphalan,
chlorambucil, busulphan, cyclophosphamide, ifosfamide, nitrosoureas, ﬂﬁotepa); antimitotic -
agents:(for example vinca alkaloids like vincristine and taxoids like taxol, taxotere); enzymes
(forexample asparaginase); thymidylate synthase inhibitors (for example raltitrexed);
topéisomerase inhibitors (for example epipodophyliotoxins like etoposide and teniposide,

30 amsacrine, topotecan, irinotecan).

For example such conjoint treatment may be achieved by way of the simultaneous,

sequential or separate administration of a compound of formula I as defined hereinbefore



(389ng) was hydrogenated at 1.8 atnospheres pressure until upt ak.z oD 2%[;1, o
- hydrogen ceased. The mixture was filtered and the filtrate was e CPP

The resi df¥O W&68i ssol ved in water (30nml) and adjusted to mdr!@;mmmhua
saturated solution of sodium hydrogen caghonate. The m xture was dil uted
with ethyl acetate/ether (1/1) and the organic |ayer was separated. The 15

aqueous | aypk ag\@%fbllj&hgezr_ﬂ ‘ﬁ{’@ﬁ}ég)g?g%éﬁ?%’&t%{e@ﬁbeﬂﬁgﬁg and the

organic |ayers were conbine d with water,
brine, dri githefidzPJquinazblind @reditahereof espesialdph asr@ld,ctul;hae Eaﬂﬁﬁh’e}e!of‘ gma Ql dﬁ‘ﬁ&fﬁs
triturated in a mxture of ether/g{etrol eumether, filtered, washed wt

pet r ol eum BigFERS agant descalied HHWIO HY02168 sichas &-sestyjalchisokQkphosphate (Exampe 1

6- am no- 3 Wg%%)net hyl pi perl d| n- 4-yl met hoxy) benwat e (2.58g, 80% . 20
m p. 11111 { 323 [MH]' -'H NVR Spectrum (CDA3) 1.35(t, 3H):

.4-1.5(m 2 S,

5y 3 oa(d oy aegiovtihe “‘%‘@%‘E‘i&&?““‘ iy 3 phessrthvenfiod e oflores? ol

El ement al @nalay@mw@wmid@r@as@ldﬂp@nﬁedthl&y:%ecﬂii:u@ dffdotyz Quch caidpbuidB @fithes C
of .et.hy

62.6 H 8.2 N 8. 6% |

6- ani no- 3- ‘Hﬁ?‘}%’%ffﬁe’%n%cﬁél N B?eﬁ'é‘r‘f’&‘ﬁldﬁ rineenfdisepseifeciaciudingganeer, 5omol )
2-met h 5,

wns. noat oS Batl S Elhab RNkl RapOl TRIL O AERBL e S Cimeoniine

~-gdded i n pophiopatiayshsrodl, ateridl ecstanosts, dutbiditfisne mésngcmﬁmhﬁﬁ@med" fror—= ""“

30 mnutes after 30 the |ast addition. After cool i ng, the volatiles were-
r enoved ! YinBSESsiEsGFormattonsand;adhogansy pm%@m,rdyeﬁmmmlal peo0eb)ecding and

oyl ene GOLOARL SALedl TS BT SERALALE HORESIRYES, DBt Lon and

theflltraevvas concentr nS|on
vwas 2 9 ihvertion2R#kpdBel I A3GTHvaRkBedcuily@RE OfcWih lof AR et'i,ﬁr

solid was coll ected by filtration, vvgashe w Th colodﬁet ﬁ%mfd)r dﬁ(}g
et her and mious afnte ﬁxmuwmbnnb@h&t pios@@Chings gnd/skin. More particularly such

T T A ekl st e
2 1. 18(diig %H)mur; w%ﬁéh aré lé&socéte%(?lﬂl %‘EﬁF 2;?%@ %ﬂ%'i‘%mﬁj 3.9(s,

3H); 4. o(d H;, 7.44 |on of

6- net hoxy sTgrﬁﬁemﬂywbwdpmordVEGﬁ fpr desdidenoywih Soddspiéddy dichifin _g1ﬁ3Mek£h1

(2.8g, 9.24mmol ) in thionyl chloride (28ml) containing (2801x1) vvas
heat ed-at tumours of thegqlop, bxeasy prostate, lung,gwlva andski. cool i ng, the vol ati | es

\évte[]grre][r})?/tegrte)gn mg@% b&?ﬁ- ﬁ%? '%}% reC| |tat1e\9£/§s trl#urat ed g’lth

di ssol ved inhibitahdyroesieof thoss px&iﬂa@rﬁd&@&w@t e@hcaﬁm%swﬁﬁﬁ lardThda¥ 1508 Shth
carbonat e was added. The organic | ayer was separated, washed with water,

bri nes Ht ilEdl esneoaly those tupelss wievare siggificantly dependent on EGF for their growth and
4- chloro 6- nethoxy 7-(1- nethylplperldln 4-yl met hoxy) qui nazol i ne (2. 9g,
08% . 15 NE'PESI): 322 [MH 'H NVR Spectrum (DMVBQds) 1.3-1.5(m 20-1);
1.75-1.9(m  3H)fn adofdeh &'Eﬂ)fﬂ?e &t idfdhiio 2(d,
oH): 7.41(s, 1H): 7. A6(8 1} %‘%(s (- Af’glﬁ nat | veFOén@ﬁﬁ%e epheted 10

6- met hoxy- lﬁhlbitﬂmagrbyvlﬂpoibﬂms&jpmnﬂMHda’ebmm scﬂ;mﬁﬁaoﬁirdwﬂirchqm ma@btb@vﬁﬁone :
can be pr di um hydride (1.44g_ of _a 60% suspension in o
m neral oi m%ég %@ﬁy|¢Psﬁé\‘@PWﬁé’Vlﬂ%?’eZ$ﬂFﬁ%ﬂﬁ§6P@dant§m VEGEh of =
7-benzyj laﬁ%%; i nazol i n~one (8.46g, 30mmol ), (prepared, ::.
for exarrpi%d%@?egﬁc%r{{%o I'n 8%'22596 Example 1), in DWF (70m) and the

mxture was stilnrdditbaro thefr Usoun therdgelie AREicng, i coRlpdtldd &f BRfuladand their =
37.5mvol) was added in portions and the m xture stirred for 2 hours at

anbient t thgEnaaeutically preeptable salts afgialseinsefiuleas phataceldgydal toods intthe aemupn)emndw :

P o0 g A e A ] SR e e e BB €

conbi ned  aihibRGis Hf WEHGF HREPBHytbsiRe Binhfeactidi ﬁiilaﬁ%QWY)mﬁ{&is LRG a8 t¥e(mtgr§|er S

renmpved by evaporation. The residue was triturate h a mxture _ ,
and 30 Hotrebbitumonkdys) ratstdnd miok) &b pastsofabeé beaotheldr hywhthdrapeaticagernd dried =<
under vacuum t

7benzyl oxy- 6- rrg{ %&956 3“?‘(‘"&09%%]“6‘9{8%% \ethery isqisad anyovhare inhisspaciigation
(109, 84%is referd t@dl@ﬂf@l &ré1 S




~ w0 01/32651 -39 PCT/ GB00/ 04181 'H NVMR Spectrum (DvsCQdb) 1. 11(5, 9H) ;
3.89(s, 3H) 5 3(s, 2H); 5.9(s, 2H); 7.27(s, 1H); 7.35(m 1H); 7.4%(¢, pEH)72004
7.49(d, 34 S1(s, 1H) 8.34(s, 1H) A m xture of

7- benzyl oxy é] net hoxy- 3- (( pi val oyl oxy) net hyl ) -3, 4 di hydr oaﬁpﬁé}%’mlﬁl4 one
(79, 17.7mol) and 10% pal | adi um on-cRlrcoal catal yst (700mg) in S ethyl
acetate (250nl), DMF (50nl), nethanol (50nl) and acetic acid (0.7nml) was
stirred under Thglijwogmn will mawrbe phstrated pne setlimitbd rby4lie fioliostiag Exdinples &t al yst
was rem)vg‘ héﬂ lﬁ@éatlon and the solvent renmoved fromthe filtrate by
evapor at I"oif THE S 1 riturated with ether, collected by filtration

and dried und

7- hydr oxy- 6- Vé@&g@a p:%‘\lle?ﬁe XﬁPoxyytné{WW eypgrzguwy_a G660 %ne{iz‘g T n-*4- One
(4.36g, pfgdurdDwerd chivied SneafierusmotNBeeidual sdl{d sus d m%%gems %lyi)fh-rﬁl&S( S,
2H); 7_0(s, 1H); 7.48(s, 1H); 8.5(s, 1H) Tri phenyl phosphine (1.79, 6.5 )
was added undEf) PREFERISAVerecariod Q@tert gIblenb femperature, that 1s in the range 18-25°C

7hyd 1.3, 4-di hyd lin-4-
(1530, AR B Yk ﬁﬁ?sé?afﬁqeﬁré%g% "t ol I 'oved by the addition of
1- (tert-but oxgpichRim dirdmaetdp ad@bdaﬁé) Qidnﬁedlém%%su@mgli%y .

(prepared as described for t e s artlng material 1 n Exanple
sol ut i onclupmatographly (Hﬁ’&&i)omrbpﬁl@fmed ((lﬂM&@@ KiéseBraksilica { Artn®385) loe Merah| or i de

xt e bt BB 50 ety e sana B b Mirck Dvaegy

acet ayg/ @%hflg{yeum ether (1/1 foll owed by 6l 5, 6/4 and 7/3). Evaporatl on of
the fractions "¢ontaining the expected product 20 led to an oil that

crystal lised {io) lytaMsnaye givieh domillusirationtonlypard ;xe aot tdeessanlyi tle wasima@h! ect ed by
filtration . and dried under vacuumto gi ve
7-(1- (te?‘?a oxycar bonyl ) pi peri di n~- yI et hoxy~

6- met h 3- in-4- , 929 .
A e e s e e
?:)') é g%lt()ﬁ]atlé?td)eltu% &Ynt(agg (3%& an?oﬂlﬁ&ﬁ agpﬁaﬁ?brhﬁoﬁl_b 1€ hioe ?(éte al?ﬂﬂ}atusS7gg3( d,

(s, rs, , s, .
(s, 1153 a. 17(\(1)3ﬂ16r9m@1@¢smftth¢ eradamoylgcts ofmadnml@asmrwmaayauaebm N3O,
Requires, C 62 3% A s

et o aie plhudiudipess st HNMED) a5 wsemﬁ; SPestrAieRpiguoy: Bpton magnetic
((pi val opdseankeBhemyibaidhite G AE Mgk B (s€ald28d Péaé(quﬁ? n%l!tlgs are

met hyl ene chl oride (23nl) contal ning TFA ml was stir Ien

t enper at shoavif orfollowsius; singlet; dy dbuiflét] £ sriple m; ndultiplet; br, BAGad) iy, Ja&%t; NMR.

PCT/ GB0O/ 04181 -40 were r ved under vacuum The residue was partitioned
bet ween &Wflwgﬁee‘iu&t"é‘aa‘m? m3rRiAg at ¥hen carbonate. The organic sol vent

q |
hashedvi th wartd RS Werd 4 deidafly Bl aldldbling A0y RS SRllie A, 17
t ol uene thiwl layei e@omadgraphACTILA), migtgpefﬁorﬁmﬁeé n@xacﬂro(ﬂat aptei HPLO), mfra—red

yl met hox pi val oyl oxy) net hyl) - 3, 4-di hydr oqui nazol i n- 4 one (1.7g, -929%.
M5 - ESI @Agfbﬁ-lpnalym\m Spectrum (DMVMSQd6; CF3COOD) 1.15 (s, 9H),

21y 3. 05 (5, ity e Sfotfs Bpjevidiongnge bhypsdd o3 (2 11y P %Rl
1H), 8.45 (s, 1H
25 DMF N,N-dimethylformamide
DMSO dimethylsulphoxide
THF tetrahydrofuran
TFA trifluoroacetic actd
NMP 1-methyl-2-pyrrolidinone. ]

30



10 A 37% aqueous sol ution of fornal dehyde (501111, 6émmol) foll ow% bK QQUI
sodi um cyanobor ohydri de (228ng, 3.6mm1l) were added in portions R t
sol uti on Wi 01/32651 PCT/GBO0/I4181

6- met hoxy- 7( pi peri di n- 4-yl met hoxy) - 3- Q(ﬁi_val oyl oxy) met hyl ) - 3, 4- di hydr oqui na
zolin-4-one (1.21g, 3mmol) in a m xturé of THF/ nmethanol (10M/10M). After
stirring %r 3@ Ln nutes at anbient tenperature, the organic solvents were
renoved u uum and the residue was 15 partitioned between net hyI ene

chioride and-WarQlami\RafhdiRd s /salRhsibR B 190TrahE UARRRTn S i yR)LT and

brine, dried (MyS04) and the volatiles were renove y evaporati

resi due wastokydarbongt)piperidinid-gtrhethory)eb-eshoxequinhzolime $67 Ik, vmmel@l)l gt ed by
filtration, sheg W t h et her and dried under vacuumto give

6- met hoxymﬁﬂty Jopadgi b%riﬂl)dAnﬁqasymﬁ%}Wuget(qmﬂamdymnmmttheyVQIatsLezL di hy

AN e e
(m IH, Brgfin{cﬂaye'i ias sep aQéletﬂ d';[‘h@ k%ueoﬁs_ﬂ@'ef was Wibhed3gf8 vith eBE) T ﬁ@?&l&

2H), 7.08 (s, 7.63 I—?l : A saturated solutio
ammoni a i lﬂYﬂ%Wﬂﬁa@djlllSt‘%dl@ 1QNB(§ 3&1{:@@@ @dgmll bydromidef The2§ucous layer was

oqui man 1 o MsBRTeE e T el ot B 50 00480 30d fie sy enbraso.
hours at - RN unl&TABLh IThe sbie vAl BREATLPRiNGTnihIrk LAt &Jiel{ﬁ‘e{h‘ék fh, .

chloride (10m). The solution was filtere trate s evapor ate

under \J8c ﬁiltmed,rﬂaﬂhhé withsitberandaisiet untermaiceain o givest-(brome 2t edregnitiio)-6-
filtration, h_f:zpvvlth et her and dri.ed under vacuumteo give 6-nethoxy-7-(1
30 net hyI Hleﬁ'é% ipetifinstylmethoxy)auwinagaling 4390med 7024 one (910ny, 83% . M
- ESI: ? 2~~4 5vV0 01/32651 PCT/ GB00/ 04181 -41 'H NWR
Spectrum %461%6%{&/&%5 (m 2H), 1.75 (d, 2H), 1.7-1.85 (m 1H), 1.9

(t, 2H), ZHAMR, SpabﬁumZ(mdSOdﬁ)zﬂ'ﬂ?' 13 @a(m) $H)3(d421@) (%7-2b0m, THI.D £ 84, 2
7.45 (s, S, Exanple 3a S Hydrogén chloride in etRano
(75 W, 03%#11%&1) 3v%s(5a é%(daZHasb%ﬁesulbﬁ, [} (dd 1H) 7.55.(t, 1H), 7.68 (dd, 1H),
4chl or th h er| n- 4-yl met hox ui nazol i ne (80

0. 25m’r§?) 7%&5? gﬁr%agl%’%s ??6@ theyst arti né) ?rat erial in (Exa%I e 2c¢),
i n i sopr opgdudntdl dAdysis:t he M XE¥hRd vvas heatsad t o 3@C AN4l 4

4-chl oro-2-fluoroaniline (44ng, 0.3mvpl) was added. The mxture was heat ed

at refl exChtb-NOBiFut es Af t eRegoigés ng, @ 13d.7ri K& dre Wad2dPd uted with 10
ether (3ml). The precipitate was collected by filtration, washed with ether
and dried under vacuumto gi ve

4- (4-chl oro- 2- t hyl pi peridin-4
yl met hoxy) qui ng—izlggéﬁe hy rglgé:lﬁ“llorl ggé%q é_fo}lowgz% M5 - ESI: 431-433 (ML3]"
The NVROs pechu sotutivhef[Trisinayioked-Eoio-enefhdxdqainhailine dylitd¢Rlonani$ Bsg) - 6 1S

met hoxy- 7- %1 met hyI pi peri di n-4-yl met hoxy) qui nawl i ne hydrochl ori de shows the
presence &f-8 @fﬁﬁﬂﬂéﬁﬂeﬁmﬂeﬁr@ﬁme IR WP T 550&i Freargtle 19 :and 4-bionioR

S h 8

2. 05 SRR 2o iByin b g Wi ol for LGRS
form A 3HIhe ?esaﬁng%red&lﬂfa?@ Baﬁwllecﬁ:d(ﬁ' filtratib® Wlshed With Iﬁprgpaﬁlo‘i3 ahidtheh QB B
2H); 3.3-3.4 (m formB 2 2 (d; 20 formA 2H), (s, 3H), 4.13 (d,

form-A 2Hpnd dogt ynder mumzﬂoawe 7 bewlqrwﬁmrorﬂo-&?‘ﬂtcddamﬁw)-ﬁﬁ 63 (t, 1H),
ookl e S Y €
"HNMR Spectrum: (DMSOd,; CD,COOD) 4.0(s, 3H); 5.37(s,2H); 7.35-7.5(m, 4H); 7.52-
7.62(m, 4H); 7.8(d, 1H); 8.14(9s, 1H); 8.79(s, 1H)
MS - ESI: 456 [MH]"
Elemental analysis: Found C 54.0 H: 37 N 87
30 C,H;;N;0,BiF 0.9HCI Requires C 542 H 3.7 N 8.6%
A solution of 7-benzyloxy-4-(4-bromo-2-fluoroanilino)-6-methoxyquinazoline
hydrochloride (9.4g, 19.1mmol) in TFA {90ml) was heated at reflux for 50 minutes. The



. 25 Exanple 3b An alternative nmethod of preparation is as follows:

Tri phenyl phosphi ne (615ng, 2.3mml) fol |l owed by diethyl azodi carbdxgl 4P 2004
(369wl %/03({1739#91 were added to a sol ution of

4~ hydr oxymet Ay 1- met hyl pi peridine (151ng, |.Inmml), (J MBGT/GBINMISL73 16,
156), and: . 4-(4-chl oro-2-fluoroanilinmdl7=hydroxy-6 30 nmethoxyqui nazoline
(250nmg, 0.78mml), (prepared as described for the starting material in

Exanpl e Dixturewasallnpedte cobl o was fddmtd on &f cer The resulting preavipiB@: whnut es at

o SR R el B Ak b S
102nvy, neTa e o] | ' . . 0, 39T L. .
added.” AfCor R e O SBBE TR Riklie By ePp S b e

vacuum andhunteby @abotatomaThe tsiiftinghr&ipieat wam cCINCRMEOREARGY, Wishdéd WEh Wi t h
met hyl ene chl ori de/ acetonitril e/ methanol (70/10/20 followed by 75/5/20 and

80/ 07 28) Wwatsiand theathsrcand siriedi undagvacemetegiva 4-44-brame2tih®romileno)drbi ned and
t he vol at} I oraiison. The residue was dissolved in a

m xt ure tg#h%eiy%#gﬁggi%\{%%’gée g@&?@?‘;@nol and 5M hydrogen chloride in

i sopr opatdINMRS pree: (ﬂiﬂ&a()g%mﬁmgmwr(ﬁgﬁ?ﬂb?@} ?ﬁ);aiﬂfk(é,hﬁnsﬂbh@ was

collected by filtration, ed wth ethe dri ed urider Vacuumtu give
4- (4- chl dHY; 264H(dy by FaT9(s, 1dT); B-3dés, Aty - 7- ( 1met hyl pi peri di n- 4-yl met hoxyj qui n
azo@e h o&Qi_g{i_ L.6ng, 4% . 10 Exanple 4 Under argon, sodium hydride
(60% 372nMy, ~9.- s added to a solution of 4 S

br omd-13, EighddHbgRs] 1 ne (LegiAd 8- 08rPyh)s in DN g pfter sgiyfring for 30

m nut es at anbi ent "t enper at ur e, .

4- ehl or o GRIHBYQRSE 7- ( 1- met hReguipey i di IC 494 met hatyd qui nazayi neset5 (1. 39,

4. 04mol) wasbﬁ;jg(efg and stirring was continued for a further 29 hours. The
mi xture was poUFSMEAESINR e temPSORLT imhe range GéT @k selutionafldjrerabetyht .  The

ic | i i dried . , d.th
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fol  owed by nethyl ene chloride/ nethanol containing amonia (1% 20 (90/10) A
The f lacsiiing feidf bouss aigembientdgmpenabute,she tixturavwaepavebomte dvard3@dml)or at ed.

The resigﬂe was. t.riturated éy? et her , coI.I?cte bg/ fe'ltr tion, washed with
et her - and DaPTEARIS AL W) AERATTIC Watied uscgrpuely with waber (200m, 0.1 aquéous
4-(4-b vty Y e | si
41 ot heSchloAl il SEAD, palRdr s dac ey it BOqRD bl Bring (200mD.
Spect r umdrigdOWBER0)) atd 3vdpotited o gielethyl AQIQ(dm—Bhﬂ)xﬂtcanohygp{pEﬁdﬂab)caEbbx?lf% :
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211), 2.12 0 , 2.8 (d, 2H), 3.95 (s, 3H), 4.02 (d, 2H), 7.2
7.6%} (s,%ﬁq%,gg’?igb(s, 1H§, 7.2)2 (s, 1H§, 8.?|:|)5 (s, 1H§ El errl_i)ental anal ysi s:

Found 26 53R Sehndin NCBC) £2bt P 38572 RESSGS760n> 30, Fh-ordha s, 11- 4%
2.35-2.5(m, 1H); 2.7-2.95(t, 2H); 3.9-4.1(br s, 2H); 4.15 (g, 2H) "
A solution of 1M lithium aluminium hydride in THF (133ml, 0.133mol) was added in

portions to a solution of ethyl 4-(1-(fert-butoxycarbonyl)piperidine)carboxylate (48g,
G.19mol) in dry THF (180mi) cooled at 0°C. After stirring at 0°C for 2 hours, water (30ml)
25 was added followed by 2N sodium hydroxide (10ml). The precipitate was removed by
filtration through diatomaceous earth and washed with ethyl acetate. The filtrate was washed
with water, briﬁe, dried (MgSO,) and evaporated to give 1-{ferf-butoxycarbonyl)-4-
hydroxymethylpiperidine (36.3g, 89%). h
MS (ED: 215 [M.}+
30 'HNMR Spectrum: (CDCI,) 1.05-1.2(m, 2H); 1.35-1.55(m, 10H); 1.6-1.8(m, 2H); 2.6-2.8(t,
- 2H); 3.4-3.6(t, 2H); 4.0-4.2(br s, 2H) | |



a. 2 9 ~—~ ~— 1# WD 01l 32651 PCT/ GB0O/ 04181 -43 Exanple 5 Usi ng gm poR: zgnb, .

anal ogo ocedure to that described in Exanple 4, 4-chloro-6 oxXy-
(1- et hy &D()B@Ff i n- 4-yl met hoxy) qui nawl i ne (246nyg, O. 764mBET/CROBOLSHr ed as
described for the starting naterial i-32Exanple 2c), was reacted with
4-chloro-2,6-difluoroaniline 5 (250ng, 1.53mmmol), (see WO 97/30035 Exanpl e
15), in DWVF ( 9piipiaasicydlolr2 Jocane (4240170, 8ol iy ided & 4 80tior 8F iR

| . 9rmop1) to glve 4-(4-chl oro-2, 6-di fl uoroanilino-

met hoxy putoxy wl)pﬁﬂmoameﬂlymlmmwcﬁm B34dmphén (24-baty] melng ethes -
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Requi r &s (12598) wasadded inpoioasmoyer Theurs waile ngntamhgrthatenvmatpreap@r’ed Adfer
foll ows: 4-Chl 2, 6-di fluoroaniline hydrochl orlﬂ} (see V\D 97/ 30035
Exanpl o SHFIGHRT D B0 4t/a5iieh L RaseHry PR PR bR (U} pawadiicd. vibedvecipithte

agueous Wkéh%ﬁ:ﬁ%flgﬁgn 'Pﬁ DAt \Res g&qwd% évet%llat élgle sgﬁg Hv%gueous

| ayer was appr oxi e organic yer was separa W th
bri ne, ddls&dvéd\@?@hl&)r aaddvaemmmésadelyamm ¥ SN4qabhRtgdibclofi Lid (xsoomni | i ne

free base. Eaanple 6 A suspen5| on of . )
“4- chl or o¥BicHeiEREHiFd sodiumhsdrsaepcAROnaE A b eraried (e 0 hendotvaperat@iiD pive

and 2 95 (kPSR RER D AP RS hend fsu‘fsﬂ%fit ARl AT © )

cont ai ni M5 ESIMIsednoggn chloride in |sopropanol (110wl) was stirred at 80C
for 1.5 hours After cooling, the precipitate was collected by filtration,

washed wH NNBdpeaipamo(CDEG) 1.6vie2(nh2iDt hdp(sa®id); dra5éd, 2Higlér75vae@naH)The

chl o | et Aan AL SSB30T. A T4 A A0S o b AR g1ty | ene
chi ori de 30 ( p00im HRAGH:k | Ay fmihS vk A4S EOPIR RS- MDbroRREC o

product gave 4-(2-fluoro

met hy Ilanﬂhonwnﬁnnjeﬂﬂqxl;ox}—é(-ﬁxeﬁ&kbmhmam&ne Badnds, ¥ Saehiy xy DUMEF (SED] IATRr
(170mg, 61% . MS - ESI: M—!{ﬁ ~~; 2ff~~ WD 0] /32651
PCT' / ( ~B8HF8S fagh0 mﬂu?‘imtSB@é‘ﬂ\E ml(m& femf-lzmxsa:srt(qw 4 1.8 (d, 2H),

71 gt ki o
élél) . L givaé ﬁea{égd'%t ,958CTér £ houss HAfte? cholirie, thbhixkire WD pahrea bt/ &oted &E&Ef‘d C
(20ml). The precipitate was collected by filtration, washed with water, and dried under
20 vacuum to give 4-(4-bromo-2-fluoroanilino)-7-(1-(fert-butoxycarbonyl)piperidin-4-
| ylmeﬂloky)-&methoxyquinazoline (665mg, 79%).
MS - ESI: 561-563 [MH}"
"HNMR Spectrum: (DMSOd,) 1.15-1.3 (m, 2H), 1.46 (579H), 1.8 (d, 2H), 2.0-2.1 (m, 1H),
2.65-2.9 (m, 2H), 3.95 (s, 3H), 4.02 (br s, 2H), 4.05 (d, 2H); 7.2 (s, 1H), 7.48 (d, 1H), 7.55 (&,
25 1H), 7.65 (d, 1H), 7.8 (s, 1H), 8.35 (5, 1H), 9.55 (br s, 1H)

Example 2a |
A solution of 37% aqueous formaldehyde (50p1,.0-6mmol) followed by sodium
cyanoborohydride (23mg, 0.36mmol) were added to a:solution of 4-(4-bromo-2-
30 fluoroanilino)-6-methoxy-7-(piperidin-4-ylmethoxy)quinazoline (139mg, 0.3mmof),
(prepared as described in Example 1), in a mixture of THF/methanol (1.4ml/1.4ml). After

stirring for 1 hour at ambien? temperature, water was.added and the volatiles were removed



.5 Cz3Hz, N, 2F 0.3H20 Requires C 66.4 H6.7 N 13.5%Exanple 7 APR 2004
1-tert-But oxycarbonyl - 4- hydr oxynet hyl pi peri di ne (590ng, 2.75mmmol), 29 ARR
(prepar edi@si/dtesicri bed for the starting material in Exanplpetikisoofogigiowed by
tri phenyl phosphine (1.2g, 10 4.58mmol)zzand di et hyl azodi carboxyl ate

(0.72ml, 4.58mMmpl) were added to a sol utlon of 4

e o e SRt (O T B B S e e R ST
t t r
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hours, t 1zt Ghi wiade\ﬁeﬂewcéhwu@ﬂlﬂﬂmhlamiemthml aoalatel{i/1)] follossd dyemedhslene
'f'd h t.0 th ethyl t at e/ met hyl

Phi or 1 e SpipriEletiThaceti meumrb R0 Tas Tedm Vgawse%e:r%mpgfrfer%pﬁggf ptdgt A

sol uti an ke EMPoFASIAEdRE Q5itn. 'ﬂlé%&lhﬂﬁ%?@lt? (Q)Arlﬁf %gsedllgsjom) in Yic Vﬁrﬂ“ ng TFA

(4.5ml) was stirred at anbi ent tenperat ours atiles

ver e r enohlietidefnshianehSmlAmIyasd BNdiydrgzenehlopides i &then@dbnily wae eadeiat e and
et hyl acet The aquequs | ayer was adjusted 20 to pH9.5 with 2N sodi um

hydr oxi défoiaﬂf‘é Wﬁ@ﬁw‘a’eﬁ alyé?f vagaumg e Jhe selidiwasvstiwratedwithethen, Eilteredoivashedd by

et hoky- %@Sﬂ.‘%%?ﬂﬁé’ ESRRLS ek G-t Bag e ) °

NVB Spec meéthy -4 linéth&( indEbtnethylPoditbridétd2omh 0 (br s co e
2.55 pd s 2 2 '55 Y 2H)3(mng§a(s yaf% AN EE e ?')7 2((5 1H)H)7.'35'
(dd, ﬂIQ)MS%("(Té-‘WI/ .6 (t, 11~ 7s(s 1H), s.3s (s,1H), 9.s5 (s, vy

Ih(e4h>(l:ﬂlr gfgl (Z)I:Ilth E\gﬁg‘i’ﬂf’%ﬁﬁ% ngg’ﬁé?%@fﬂéj}l"éigm Fe{brome- %‘Iﬂ‘\‘@f%ﬂw nazol i ne
was 30 d hﬁeﬂiﬂx&eﬂﬂ-Hleﬁly'i'ﬂlﬁEﬁﬁ]ﬁ4®hﬂ%&?§%ﬁéﬂ3\%§l§ﬁ%ﬁ?&h@dﬁd%rs'hg%s gprgwgce of

hydr ogen chl ofide in éther was ‘added l'es were renove
vacuum PHermelialdd issrativiA:Braftapgrosithidtelgther, col l ected by filtration,

washed with ether and dried under vacuumto ve 4-(4-chloro-2 29 ~ ~"'~
>t~ V\Dlém Cioian) fl4:1(@1.COOD) 1.55-1 7811 formAZH) 1. 85-20(m form B

(o0ms> 459 Sua e BT AL STRERANG " RSk YO B B 2B
CZ, RCe NG bm? AZSTEGT. S tsiasb GFHQ 303 o 28 2355 (me f&hﬁBtZ}DQ 3180 i al

was prepared as follows: A solution

7- benzyl &xdprm B BHY; 358 (defiors dy &th né?@l(ﬁi,ﬁé‘l)h)ﬂdr?ddhfm AGH)1 A2 (d4forol B,

AT e or o200 1 GallErs Tt R £ Dt 0 (O 2o AP A REY %8ffsafMhas neated at

reflex f@lendentali@blysis: After cool i r}g,._mg he 10 P8 Pif 3e WAg ol | ected by
filtration, washed w th 2-propanol then ether and dried under

20 C,,H,N,O.BrF 0.3H,0 2.65HCI  Requires C 458 H 48 N 9.7%

Example 2b
37% Aqueous formaldehyde (3-5ml, 42mmol) was added to a solution of 4-(4-bromo-

2-fluoroaniline)-7-(1-(tert-butoxycarbonyl)piperidin-4-ylmethoxy)-6-methoxyquinazoline

25 (3.49g, 6.22mmol), (prepared as described for the starting material in Example 1), in formic
acid (35ml). After heating at 95°C for 4 hours the volatiles were removed under vacuum.
The residue was suspended in water and the mixture was adjusted to pH10:5 by slow addition
of a solution of 2N sodium hydroxide. The suspension was extracted with ethyl acetate. The
organic layer was washed with brine, dried MgSQ, and evaporated to give 4:(4-bromo-2-

30 fluoroaniline)-6-methoxy-7-(1-methylpiperidin-4-ylmethoxy)quinazoline (2.61g, 88%).
MS - ESI: 475-477 [MH]*




vacuumto give APR ¢ 7[1“1'; -
7- benzyl oxy-4- (4-chl or o- 2- quoroanlllno) 6- met hoxyqui nazol i ne hydrochlorlde
(1.13g, WEOAAB24H p. 239-242C "H NVR Spectrum (DVBQds) 4. OPST/GBOH/0418B6( s,

2H); 7.39-7.52(m 9H); 8.1(s, 1H) 8-38(s, ISIH M - ESI: 410 [ M ~

El emental analysis: Found C59.Z H4.3 N 9.4 C, 2H'N30zC1lF 1HC Requires C
59.2 H 4‘Hm/rﬁs§%/etﬂu§queaﬁ)qf3 -1.45 (m, 2H), 18(d 2H), 1.7-1.9 (m, IH) 1,95 (t, 2H),

7- benzyl oxy- 4- (4- chl oro- 2-f | Uor oani | i no) - 6- met hoxyqui nazol’i n

hydr ochl 82 (déH)BQanj,d 28196 (58 HEFA QS1@n2b), vhl.-ﬂ (e dHp 7. 2(d, 11éD)] ESSf(oﬂH§,O

m nut es. r h t S red onto ice. The precipitate

Wasucol I gg{]ég’ H@ ? lqgalt[{)ogﬁlﬁ(s]g@ gg(ﬁ pnl(i#et hanol (Iloml) andpbas: 1?: ed to

PHIL Wi t & R30eRYsal } ni a. A{;{),el{ conceft 53t i 01:1 Eyl eNaﬁ)i)%atl on, the solid
ie

product was col I ec by flltratl on, washet wat er then ether and dried

under $aCuEnN,0.BiFve 4- (4- chReguired- fl uQ 68 IHn6)1— 7NhydBexy-6 25
met hoxyqui nazol i ne as a yellow solid (460ng, 72% . mp.141-143C M5 - ESI:
320 322 [MFIJ" 'H NIVR Spectrum (DvsQdb) 3.95(s, 3H); 7.05(s, 1H); 7.35(d,

7. Sﬁxziip% 7.78(s, 1H); 8.29(s, 1H) 30 2 ~ A~ 200A WO

0I/32651 m-l e 8 PCT/~BOO/ 0~' 181 A suspensi on of
7-(1-(tert- bum&mmlbﬁ Y 4)cRld816-flkthot éﬂL(IE&xBﬂW péndu?-ztt,hﬂe{rexﬂ quinazolj

met hyi ani | i no) - 6- met hoxyqui nazol i ne ( 18ny, 4mmol) i'n net hyl'ene ¢ orlde

(5ml) cofR09me Ag2marely @@@M@Ma&% @ﬁﬂnmmﬂbmmmomb(hﬂl)

part | BPoSH BB LA sEE A idROR FSteréingh e 1) anésmévaa AL YR oS
adj ust edh&lﬂs pl’@t@r éojalmg félﬁﬁ{a@e Jvﬁ‘% &dlletad Jltra f%sﬂ@z?&‘&ﬂ 1§’(\§|p fer,

brine, dried he vol a$l es were by evapor at o gi ve

4- (2t uofaﬂowedﬁyre;heaand dlﬂﬁ:} uifdenwhdumayy to/gif P Had+brdinio-2-fid oredkiligy)- ﬂ-unétaaﬁ)jr.l ne
(220ny, 87% . MS - : WMH + 10 ' H_NVA Spectrum DIVISOd6$ 1.15-1.3 (m -
T 18 A aprethpipiperidin-oyinethprigyinagoling ydrbshiorids GOvmE, WY 3 3-3. 4 (4

7 (it ooty Jh o201 Trld O S arlyrie Saebg mmterial

Was prepaLEr,Nie,H:F 0.SME0 1 BEICIS| NgRajuisial 0geusigiy Opedur ent gotibat descr i bed
in Exanple 6, 7-benzyl oxy-4-chloro 6-methoxyqui nazol i ne hydrochl ori de

(1.55g, Qoﬁsmmp;anol( prepared, for exanple, as described in WD 97! 27596,
Exanpl e 1), ted, wt fl y line 5.67mMmol) in
i sopr opanol ng?m %gtg% ?%Wﬂ%ﬂ Jﬁf‘%"‘i‘)&@"?&l é%gﬂﬁmrf?m (80N1
0. 51mMol jnekify Qlﬂl@—methyiplpendm-ti—yimethoxy g)umazolme hydrochloride shows theopresence of

7- benzyl oxy- 4 (2 fluoro-4-nmethylanilin 6- met hoxyqui nazol 1 ne 2
hydr ochl tve fhemé Agandda 44 ar&tﬁABﬁﬁIappﬁ@ﬁn:(awﬂ9l H NMR Spectrum (DIVBOd 2 4

( > 32;) é%m M) T:6-1 P (ot Wm0y 113 Tors, Toren B 4 1.0
2.07 (d, form A 2H); 2.08-2.23 (br s, form A 1H); 2.29-2.37 (br s, form B 1H); 2.73 (d, form
A 3H), 2.77 (d, form B 3H); 2.93-3.10 (g, form A 2H); 3:2] (br s, form B 2H); 3.27 (br s,
form B 2H); 3.42-3.48(d, form A 2H); 4.04 (s, 3H); 4.107d; form A 2H); 429 (d,-form B
- 2ZH); 7.49 (s, 1H) ; 7.53-7.61 (m, ZH); 7.78 (d, 1H); 8.47:(s, 1H); 8.81 (5, 1H); 10.48 (brs,
25 form A 1H); 10.79 (br s, form B 1H); 11.90 (br s, 1H)
For another NMR reading, some solid potassium carbonate was added into the DMSO

solution of the 4—(4—bromo—2—ﬂuoroanilino)—6—methoxy—;—,‘1er(1-methyipiperidin-4—
ylmethoxy)quinazoline hydrochloride described above,in order to release the free base in the
NMR tube. The NMR spectrum was then recorded again-and showed only one form as

30 described below:



«~ A solution of 7-benzyl oxy-4-(2-fluoro-4-nmethylanilino)-6-mnmethoxyqui naw i ne
25 hydrochl oride (2g, 4.7mol) in TFA (20m) was heated at 80C for] § ABRr&4
and stirg nbi ent tenperature overnight. The vol atil ved
under vacuﬂlmsgng t he resi due was suspended in water (SOM§ET@P$‘GJ] di um
hydrogen carbonate was added unti | t h3pH was approximately 7. The
precipitate was then collected by filtration, washed with water and dried
under va&diM‘Sjeciuum@)Mﬁ@dpuohd pe’ctsm}mcnaihmne):hi’aem og,rZiﬁhyl @5(& |2|Hg wi th

30 h d

evapor at font et oI 8 Gedtt) T ab a5 4 éfﬁrﬁglg%@&ﬁ%@ot"eg(i&l%ﬁﬁﬁ&u on,
hed d d

\Alfva?Zef I \SA(I)HZ Zhgg{i hyl“ar i fﬂﬁ ﬁﬁg‘r(g%/fﬁg‘f@ %ox C|§|3r?a 0 H)n’eg ZS( 7 749 .

2 9 ~~~ Z~a ~Avﬁaﬁpﬂb1éf342—@5bronﬁ7-2bfﬁloro£ﬂ|ino ﬂleﬂi&kﬂ 7-0Ghé Qﬁ’]ﬂe@ﬂﬁx&l— H NVR
Spectrum _ ( DVSCGdb) 24(s I% éﬁﬂ} I 7.22 1
7.25 (4, ymethoxzf)wmqvphmp( et&S@swe%genplfq}ed om tkl% 4-(frhromo- @ﬂpgr 11192)-5_5 | La

br s,1 2, 6 ensi on of
21 (2-f1 llj%)l}’eg{ 9276 ‘Qe‘lt"ﬁ&g’d’%’ﬂﬁ%‘g"flﬁigj‘)éﬂﬂu mn'f%o&%%&ﬁ%‘%r @Easp 3. 34mo1l)
i n met hy jepabeditpveyas follflwdk) cool ed at 0C, fol | oned by
| -(tert-butoxycar bonyl } - 4- hydr oxynet hyl pi peridine (1.08g, 5.0l muol),

(prepared as dt(éfBTDmeE-ﬂuoroah@ng)-éﬂnﬁhgxwﬁ{(mqhylprpeﬁdlaﬂtbl e 1), and diethyl

S bt R L b B S Bl

terrper at’

puri fijgdyRy uf?:ﬁ{e!d ﬂﬁlﬂrﬁﬁﬁ Bxﬁﬁmlyd}g é?'{éé}l%d?ﬁ%e e Ven?\é%@aﬁonde solution was

chl ori de/ et hanol 2/ 98) . ter reno evaporation, the
resi due daed MgSQ))and dhanvdlitilet tere, remlvbciabjr edaployatioln| tb rgaxem(n-bmﬁa@d with
ether and dried under vacuumto giv

7- (1 - (t efipiotoan kyb%%hﬁn%{ &WIMEHQIPMM%KYM{IQ&OIM (free base). The

1651 ORI PR Bt o 1o
2H); 2. OJH_NMR gedﬂ'ﬁm @i;{s()a? 1331)1‘4%0{17521% eb(d 2132@716?851}@ 165&2}:?1

b ;
1)+ “H58B 1B 3Ry 2 (2 5 95 318) wb0p €4, 2 TekcGunpi: BABUGNHN 165 1)

J1 et howy) 06 b0/ fndth R (AR Fibem HBh hat iyl et chior e ( 10m)

cont ai ni ng TFRok Aibiler MMIRSEAiAL Soffe GFRICRID Was TRESFTRNY fie MVIRDVRY Solutdhe

vol atiles were renoved under vacuum and the residue was suspende |n wat er .
The aqueofrlshcI4aMebromsZ-ﬂdpmnénio)—é—mﬁhoxyem(m{métnyplﬂeﬁ)dmnﬂ was extracted with
met hyl ene chlor bri ne

dried (MySesto h@??%n%&réq‘i% é‘i@é rerd\gﬁ’;Végﬂf Smwﬁt‘”%ﬁ@of@l due
ﬁla?4t EPE)%%% ggé!‘%q uor oanltﬁléaﬁ%tcg{a OHH%% (p| per In%:?l%‘é?? 3ay5nqw Aazol i n

e (llong7-(23%ﬂ1ylbi§endﬁ&-yhﬂ&9mé§§@ulhﬁdﬁﬁbmﬂbﬂ)rbﬁd@ta‘ﬁ@ﬁmi sfo&fﬂtmﬁ&b@@i@)ﬂw
1.1$1.3 (m 2H) ; L75 (d, 2H)."; L85-2.0 (br s, IH ; 2.5 (d, 30 2H) ; 3.0
(d, 2H) pr%ermqwomsAambB@aarzﬁagABpfzpmrgxmlmylwlz 62 (d 2H) ; 7.82

(PET/ ég?)o /Iﬁ?@@ SpRetnld) M6 CF,COOBPR5-17 (, thmC A 2EGEPY3 (6, form B 4H):;
2.0-2.1 (d, form A 2H); 2.17 (br s, form A 1H); 2.35 (br s, form B1H); 2.71 (s, form A 3H);
25 2.73 (s, form B 3H); 2:97-3.09 (t, form A 2H); 3.23 (brs, form B 2H); 3.34 (br s, form B
2H); 3.47-3.57 (d, forir A-2H); 4.02 (s, 3H); 4.15 (d, form A 2H); 4.30 (d, form B 2H); 7.2
(s, 1H); 7.3-7.5 (m, 2H); 7.6 (d, 1H); 7.9 (s, 1H); 8.7 (s, 1H)

The starting-material was prepared as follows:
30 1-(ter-Butoxyearbonyl)-4-(4-methylphenylisulphonyloxymethyl)piperidine (40g,
0.11mol), (prepared as described for the starting material in Example 1), was added to a
suspension of ethyl'4<hydroxy-3-methoxybenzoate (19.6g, 0.1mol) and potassium carbonate



"H NMR Spectrum (DvSGQdb; CF3COOD) 1.5-1.65 (m 2H) ; 2.0 (d, 2H)Zg %? 023'%,.
2.15-2.3 (br s, IH ; 3.0 (t, 2H ; 3.4 (d) 2H ; 4.02 (s, 3H) ; 4’1 F(J\
2H) ; 7.4V0913268) - 7.75 (d, 2H) ; 8.1 (s, 1H) ; 8.92 (s, eEFIGROTASI
starting material was prepared as fol l.gggs: Sodi um hydride (60% 612ny,
15.3mol ) was added to a solution of 4-brono-2,6 difluoroaniline (2.77g,

6. 65mol ) ¢3 Qm,%,. t I rAd : kUt at I_ent

t enper at ur(jég,g’ %L)e(ﬁnjzgyl oxﬁlg?c(ﬁ?%rrﬁgl é&m rrélie]'(fg ﬂ%%gq%?%g& c|§{~n225st1 rsatgggg%‘}’as

(pr epar ed codled texmbiphetempsratias and paditioned 62t3é¢r2RalP andE4BFR cBrate/ethdtt Thie
free base was_g(enerat ed prior_to 10 use), was added and stirring was

mai nt ai ne 8 8381¢ 1AY§{SYASvaskeb Withyalere biipe dsigd (MigSEhkandnyaperatede Ty resaltivigatie

d , ic | at ed, d with
e ar Pk Clsed BonEbERTbEn e hnd BF, SERAGH oy sty Liampkinat e Fhe
resi due 5weslid wad eoTRCRd b fittialiG® RFBREINRth pe@bleinl tbr A¥d fiibd (Rld: MeuntPRNGTe

with ether and dried under vacuumto giveé

7- benr y| osthyhd-(I-{irichisogycertinyl)pipedidin-4-y nodth@eyye-methprybenavdié (B5g( 89850,

629 . 15 MBS - 'II_Ego' 472-474 jMH' 'H NWR Specnmim (DVSCQdb) 3.94 (s, 3H), 5.

(s, zH), PBYEO - 774 (d, 1H), 7.45 (t, 2H), 7.5 (s, 1H, 7.55 (d, 1H),
7.65 (d, B8 Esh8ae(pMNAH) . 8.35 (s, 1H), 9.4-9.6 (br s, 1H) Using an

anal ogous procedure to that described for the synthesis of the starting

- -mterial {H NBBripeetngn: (CDCL) 1.2-1.35(m, 2H); 1.4(t, 3H); 1-48(s,9H);71:8-1.9(d72H); 2,05 =+ ===

HHPE / “H )
- b -4- (4-b -2.6-dif | -6-neth | G (1.9g,
1 Gone 0y st 0 o Sl BEGEEIML S oS B B
4-(4-b : i fq i |4 -7 hyd -b-neth i | i 1.5g, 98%.
T s G v S e S S Al S AP S M
1H), 7.8 Elemehtdl anflyss(s, 1H) Fofad5 (br .634H) g 3@ 5N(Brs s, 1H) Using an

anal ogous _procedure to that described in the preparation of the starting 25 .
mat eri al pg] Requ1res C 632 HB80 N 35%

S S oo 2. S QAR I 7o N Yo, TEOIR Wi 385) b aclin of athyl
1- ('t ents bud( @A e atbch A hRSILGh é%t;@ 93501}y 5
(prepar edmegs)_(des_cri@)t{;%dd fo?b?%g g%g???%%ﬂwgrﬁg Fﬂ% arr%Fe 1?%3@)91flve

4( 4- br onofarmée aiid (fomlpanifier stixying-at 957C fort3- owr Xveeotiniioywiiei eRbl et by 4- v net h
oxyr 6met hox ui-naz%i ne.(620nyg,, 4%;/%., 30 M5 - ESI; 579-581 [MH+ 2 9 A~ ?
20~~ WO OFYapoRHon. Age y Gssobved ipmgtirylenscchioride and 3iEpMrpean eidorids iam

2H); 1.45 : 3 . 2 2.7-2.9 2H). : 3. 95. (s,
210, A B gyl Shiec? o G 0 B yed Wt S
(s, 1H) -;aBol8bwistortbll. Theselidws édifected bHltratidu 3vahéd With bhibPshddridnaldegous

proced%retothat described in Exanple 9, 7-(1-(tert '
20 vacuum overnight at 50°C to give ethyl 3-methoxy-4-(1-methylpiperidin-4-

. yimethoxy)benzoate (30.6g, quant.).
MS (ESI): 308 fMH]"
- "HNMR Spectrum: (DMSOdg) 1.29(t, 3H); 1.5-1.7(m, 2H); 1.95(d, 2H); 2.0-2.15(br s, 1H);
. 2.92s, 3H); 2.9-3.1(m, 2H); 3.35-3.5(br s, 2H); 3.85(s, 3H); 3.9-4.05(br s, 2H); 4.3(q, 2H);
.25 7.1(d, 1H); 7.48(s, 1H), 7.6(d, 1H)
O A solution of ethy] 3-methoxy-4-(1-methylpiperidin-4-ylmethoxy)benzoate (30.6g,
89mmol) in methylene chloride (75ml) was cooled to 0-5°C. TFA (37.5mi) was added
- followed by the dropwise addition over 15 minutes of a solution of fuming 24N nitric acid
(7.42ml, 178mmol) in methylene chloride (15ml). After completion of the addition, the
“,F 30 solution was allowed to warm up and stirred at ambient temperature for 2 hours. The
volatiles were removed under vacuum and the residue was dissolved in methylene chloride

(50ml). The solution was cooled to 0-5°C and ether was added. The precipitate was



. butoxycar bonyl ) pi peri di n-4-yl met hoxy) - 4- (4- chl or o- 2, 6-di f | uor oani |i no) -6
met hoxyqui nazol i ne (95ng, 0.2mm1) in methylene chloride (2m) was % BeAPRAIN0Y
W th TFW&%Q%% to give 4-(4chloro-2, 6-difluoroanilino
) - 6- met hoxy-7-("pi peri di n-410 yl net hosy%qw nazol i ne (20ny, ng/%anngSI ESI
435-437 [M1]+ 'H NWR Spectrum (DVBO##B)y 1.2-1.3 (m 2H); 1.75 (d, 2H) ;
1.85-2.0 (br s, 1H ; 2.5 (d, 2H ; 3.0 (d, 2H) ; 3.97 (s, 3H ; 4.0 (d,
2H) ; 7. QOIchd]hﬁ)ﬁltrEﬁ@n (ankd dZiefl unpdét \@Bu(s atﬂﬂ%)c Tlﬁ:s&ﬁd@ms disshivédinlhe

[ ows: Usi.ng an anal ogous pr ocedure to
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(200nyg, 22mmv_z§3| n the presence of sodium hydride (60% 87ng, mmo1l) in

DVE (8ALMS )y
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2H); 7.3 134 ; 5
T 83 (b A A T b (o R 3 2F07 S8, 1) 7663 &
7-benryl &RYy- 4- (4=chl or o- 2, 6 d| fI uoroanl | i no) - 6- met hoxyqui nawl i ne (200ng,

o) L B e T oA B et i Sh b on
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wat er . T(BS9agq) vaks \hgdrogenatéd ati E&dﬂno%pheras prtesbinte witil @ptake of hydrogen ceased. The
acet at e/ net hanol / rret hXI ene chloride ( 47/6/ 4721 The volatiles were renoved
under vaBRIHE WAl and the filtrate was evaporated. The residue was dissolved in water

B0% %??@%%@&5&2@@9”%)&&5}%%25 PTG B pRE el R |

“H NMR Sﬁﬁﬁhwmas(@mi@ﬂﬁhh% adefateBitler (171)landShe ddghnic Tayep whad p%k&:eﬂ'f Re (S,
1H); 8.3 (s, 1H); 9.42 ﬂg’5 I'1T) UST ng an an?i ogo}l(jsay%r?ocegire to th%t

descr |16eélqﬁfeerS lalyer I ¢xaractsfl witheetbyleaceiatedetier mmd dre aradin I@earmdue 9,
- (4 ohl orn2.0 S Lot oq0 L e): Jahusl o SRR Y (1388, Bfelct 0
5 i S 10 B B,
7(1-(ter Wakilﬁioauyltpetttdﬂ;th):ﬂiepmd diiiett vindet vadubaat 69°C 4o gk ethgt 8-afritlp-BL uor oani |
'5383:&3%%%&%“%%&? it mpthoky bsmaste @i3pe, 40%) (4. 210 2.0-2.1 (m
%%"%%9“ 5 (a1 5.5 (s 1h: 6.4.9.6 (br S 11 15 B e
MS (ESI): 323 [MH] |
== "H NMR Spectrum: (CDCL) 1.35(, 3H); 1.4-1.5Gn, 2H); 1.85(m, 3H); 1.95(t, 2H); 2.29(s,
3H); 2.9(d, 2H), 3.8(s, 3H); 3.85(d, 2H); 4.3(q, 2H); 5.55(br s, 2H); 6.13(s, 1H); 7.33(5, 1H)
Elemental analysis: Found C 628 H 85 NB83 _
..:25 CHN,0, 0.2H,0 Requires C 626 H 82 N 8.6% . et
A solution of ethyl 6-amino-3-methoxy-4-(1-methylpiperidin-4-ylmethoxy)benzoate :
(16.1g, 50mmol) in 2-methoxyethanol (160m!) containing formamidine acetate (5.2g, o
50mmol) was heated at 115°C for 2 hours. Formamidine acetate (10.4g, 100mmol) was e
~ added in portions every 30 minutes over 4 hours. Heating was prolonged for 30 minutes after - wan~
. 30 the last addition. Afier cooling, the volatiles were removed under vacuum. The solid was ——
dissolved in ethanol (100ml) and methylene chloride (50ml). The precipitate was removed by

filtration and the filtrate was concentrated to a final volume of 100ml. The suspension was e
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Pol yet hyl ene gl ycol Water for injection to 1 I'nj ection |
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s e reflux at 85°C for 1 hour. After cooling, the volatiles were removed by evaporation:~ The ==

10 precipitate was triturated with ether, filtered, washed with ether and dried under vacuum. The
-solid was dissolved in methylene chloride and saturated aqueous sodium hydrogen carbonate
was added. The organic layer was separated, washed with water, brine, dried (MgSO,) and

- evaporated 1o give 4—chloro—6—methoxy-7—(1—Iﬁethylpiperidin-4-ylmethoxy)quinazoline (2.9g,
98%).

15 MS (ESI): 322 [MH]"

"H NMR Spectrum: (DMSOd,) 1.3-1.5(m, ZH); 1.75-1.9(m, 3H); 2.0(t, 1H); 2.25(s, 3H),
2.85(d, ZH); 4.02(s, 3H); 4.12(d, 2H); 7.41(s, 1H); 7.46(s, 1H), 8.9(s, 1H)

Alternatively, the 6-methoxy-7-(1-methylpiperidin-4-ylmethoxy)-3,4-
20 dihydroquinazolin-4-one can be prepared as follows:

e Sodium hydride (1.44g of a 60% suspension in mineral oil, 36mmol) was added in i

portions over 20 minutes to a solution of 7-benzyloxy-6-methoxy-3,4-dihydroquinazolin-4- T
one (8.46g, 30mmol), (prepared, for example, as described in WO 97/22596, Example 1), in l
DMF (70ml) and the mixture was stirred for 1.5 hours. Chloromethyl pivalate (5.65g,

25 37.5mmol) was added in portions and the mixture stirred for 2 hours at ambient temperature. =&~
The mixture was diluted with ethyl acetate (100ml) and poured onto ice/water (400mf) and .
2N hydrochloric acid (4ml). The organic layer was separated and the aqueous layer extracted
with ethyl acetate, the combined extracts were washed with brine, dried (MgSO,) and the
solvent removed by evaporation. The residue was triturated with a mixture of etherand ~ =+~ °

30 petroleum ether, the solid was collected by filtration and dried under vacuum to give 7-° T
benzyloxy-6-methoxy-3-((pivaloyloxy)methyl)-3,4-dihydroquinazolin-4-one (10g, 84%).
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R is as défined herein) wherein any al kyl, al kenyl.or a oup

may beér eﬁnybaqetate‘r(ﬁSQm),JM(i(hnib,snsﬁalamﬂt(édmi)ranmmm aid (0. 7al )ogsrsarred d
anm no; &Filal t thereof gJ nazol i ne der| vative as clained in

claim 1 WA Wﬂrosﬁ%atp%@ﬂinheap atﬁssw@ P1 Hymymutesm The cafalyst g remeyRdDdy

fluro-4- hl gr f qghﬁg

A- br ono- gﬁ%ﬁ%b{%ﬂg p%)gpsﬁ!avﬁﬁf, o g?]?'g ﬁif i¥l 8{% p eﬁéﬁm{é{} OE%e egigfue was triturated

4- br onp- vithl ether qoiliedtyd by filtration and dried under vacuum to give 7-hydroxy-6-methoxy-3-
((pivaloyloxy)methyl)-3,4-dihydroguinazolin-4-one (4.36g, 80%).

10 'H NMR Spectrum: (DMSQd,) 1.1(s, 9H); 3.89(s, 3H); 5.89(s, 2H); 7.0(s, 1H); 7.48(s, 1H),

8.5(s, 1H) |

Triphenylphosphine (1.7g, 6.5mmol) was added under nitrogen to a suspension of 7-
hydroxy-6-methoxy-3-((pivaloyloxy)methyl})-3,4-dihydroquinazolin-4-one (1.53g, Smmol) in
methylene chioride (20ml), followed by the addition of 1-(fert-butoxycarbonyl)-4-

15 (hydroxymethyl)piperidine (1.29g, 61i1m01), (prepared as described for the starting material in
Example 1), and by a solution of diethyl azodicarboxylate (1.13g, 6.5mmol) in methylene
chloride (5ml). After stirring for 30 minutes at ambient temperature, the reaction mixture
was poured onfo a column of silica and was efuted with ethyl acetate/petroleum ether (1/1
followed by 6/5, 6/4 and 7/3). Evaporation of the fractions containing the expected product

20 led to an oil that crystallised following trituration with pentane. The solid was collected by
filtration and dried under vacuum to give 7-(1-(tert-butoxycarbonyl)piperidin4-ylmethoxy)-
6-methoxy-3-((pivaloyloxy)methyl}-3,4-dihydroquinazolin-4-one (232g, 92%).

MS - ESI: 526 [MNa]*
'HNMR Spectrum: (CDCL,) 1.20 (s, 9H), 1.2-1.35 (m, 2H), 1.43 (s, 9H), 1.87 (d, 2H), 2.05-

25 2.2 (m, 1H), 2.75 (t, 2H), 3.96 (d, 2H), 3.97 (s, 3H), 4.1-4.25 (br s, 2H), 5.95 (s, 2H), 7.07 (s,
1H), 7.63 (s, 1H), 8.17 (s, 1H)

_Elemental analysis: Found ~Cé618 H75 NB83
C,Hi, N, O, Requires | C620 H74 N 83%
A solution of 7—(1—(tert—butoxycarbonyl)piperidim4—jrlmethoxy}—6—methoxy-3-

30 ((pivaloyloxy)methyl)-3,4-dihydroquinazolin-4-one (2.32g, 4.6mmol) in methylene chloride
(23ml) containing TFA (5ml) was stirred at ambient temperature for 1 hour. The volatiles



3. A quinazoline derivative as clainmed in claim1 or claim?2 wgzarei - Rngi,s o
C, _SalkylR3 25 (wherein R3 is as defined in claim1l). WO 01/ 2@5%@ il
2~0~' PCWO8BBM0<18] -544. A quinazoline derivative as clgifegodddi@ny one
of the preceding clainms wherein Rz is_gpperidin-4-ylnethyl in which the

pi peridine ring may bear one or two substituents selected fromC,.,alkyl. 5
5. A quinazoline d ri%gtive of .t he formula | a)ma (rte NI Rx'X~a \

d. 0 v
wWN J (u) WREFEMQYSd ndet veiugy, The tegidpe pag pastitioedsbe ) plaphacsein andmategeno
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Cz_Sal kenkjlt#gd ( The peicipiR® was washeé faithedatem and diied dider ShcuGmSaley/sa¥i Rras
(wherein R is as defined in claim1); or a salt thereof 6. A quinazoline
deri vat i vZcelp i9lyepe apg dried under vacuum to give 6-methoxy-7-(piperidin-4-

4- (4= chk opig; iy ST @ADL YRRy R RS aihi brbaRbbnRI BEE [ £7 4 o35y! methoxy) quin

azol i ne,
4- (2-f 1 uoMS-4ESIeuby ]t | no) - 6- met hoxy- 7- (1- met hyl pi peri di n-4-yl nmet hoxy) qu
nazol i ne, ‘
4- ( 4- br ondl DMR Specsam | (DMFOd. L6071 [ (snBhyll.45-p ér (g i2BD) A1 95 kb 2EDX YN qui n
azol i ne

' 225

4- ( 4- chl oF0* g,nﬁllé?’le‘%sogb%m’ Pi3r?o()d2 %%%o%ygg)’(d‘ll- %%’94 ?JP?)ést’ PEINL 23 §S+ Frlélt)ahoxy

) qui nazol 7.88(s1H), 8.45 (s, 1H) - . :
4- (4-brono-2, 6-di'fl uoroanilino~6-methoxy-7-(1-nethyl piperidin-4-yl met hoxy)q
ui nazok® ne, 25A 37% aqueous solution of formaldehyde (501ul, 6mmol) followed by sodium

4- (4-chl -2-fl || i no-6- et - 7-(pj i di n-4-yl meth i nawl i ne,
4 (2- 1 uoPaRabrRRY R P ) G iy SOk Sr s o 4 5gen Rk bmmakol | ne

) 3 143 _4_ e : _ - . .
4- (4-br On(gfpze_r 1fdfnuo (ljlgﬁtlhloﬂ\)o% (%"Vr?é‘t”ﬁ%’%?m?th( Qi 3;3%7(%11&{#?(1“4%&)/?1&%’[450&%)1 &l}lg’nazol I ne -
: 2 9 AfimoB in'a mixti©od THEAGbthafl {1 680 00:0% 1 Qlfter stirring for 30 minutes at ambient
-554- (4-chl oro-2, 6-di fl uoroani | i no) - 6- met hoxy- 7- ( pi peri di n-4-yhnet hoxy) qui n

azol i ne, igmperature, the organic solvents were removed under vacuum and the residue was -

e, ahn BafudielpehiGn RRhRSRATELR e (LR GR0n Ut pls FRieds ished
;1\-M( i4;] C hl okiih afdr 484 BARE, dritd (R8O, 8 thévolmil@ bRk RiR6¥dddybvapdtbti®it. NPiY) qui n
4- (4- br orfgsidu¢ wastrisursited wish eherandithr yesnlting-sobit twas gbPentedibynfikrayionevished ) qui n
aw i ne,

4- (4- chi ovish sther and dried wnder vacwym 1. gies Srapsthony T rmetyipipsridind- vimetheramBhoxy

) qui nazol (i(ﬁ‘%aioyloxy)methyl)-?},4-dihydroquinazalin-4-one (1.02g, 82%).

20 MS - ESI: 418 [MH}*

"H NMR Spectrum: (CDCL,) 1.19 (s, 9H), 1.4-1.55 (m, 2H), 1.9 (d, 2H), 2.0 (t, 2H), 1.85-2.1
(m, 1H), 2.3 (s, 3H), 2.92 (d, 2H), 3.96 (s, 3H), 3.99 (d, 2H), 5.94 (s, 2H), 7.08 (s, 1H), 7.63
(s, 1H), 8.17 (s, 1H)

A saturated solution of ammoria in methanol (14ml) was added to a solution of 6-

25 methoxy-7-(1-methylpiperidin-4-ylmethoxy)-3-((pivaloyloxy)methyl)-3 4-dihydroquinazolin-
4-one (1.38g, _3.3mmol) in methanol-¢5ml). After stirring for 20 hours at ambient
temperature, the suspension was diluted with methylene chloride (10ml). ‘The solution was
filtered. The filtrate was evaporated-under vacuum and the residue was triturated with ether,
collected by filtration, washed with-ether and dried under vacuum to give 6-methoxy-7-(1-

30 methylpiperidin-4-ylmethoxy)-3,4«dihydroquinazolin-4-one (910mg, 83%).

MS - ESI: 304 [MH]"
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4- (4- brono- 2, 6-di f | uor oani I i no) - 6- met hoxy- 7- (1- net hyl pi peri di n- 4- y?r&t%%ﬁl’f
qui nazol |w|:e01/jm§1 salts thereof. 8. A quinazoline derivativy@aekRrkgyd from

4- (4-brono- 2-fl uoroanilino)-6-net hoxy:é- (1- et hyl pi peridi n-4-yl met hoxy) qui n
azoline 15 and salts thereof 9. A quin %ol ine derivative as clainmed in any

cai t. 20 ToRMISpetaer EarSend ot iﬁ%ﬁéﬂ"@%ﬁ 01 G B et sy 4610 281
I(r)\;mrjlagc{lo 3?ﬁfﬁ@e(n’po A %@sn%]:‘% fo ﬁu 7 :f@erlﬁ?f Q‘g](SNE]{Eﬁoﬁ%g s?ﬁ) 3(a)

wherein R and X' are as defined in claiml| and L° is a-displaceable
noiety, with a conmpound of the formula IV: WO 011 32651 -56 m~z 5
wher ei n FExampledasr e as defined in claim1; (b) the reaction of a conpound

he Lt Bl ML ool i AR

xler e|2(r)1 Rfccl#or? ﬁ%zh%eéﬁa&g?ﬁ(nmrg]?& gl‘g%%gdéﬁﬁif lg?dltohe formula VI I g’ 2%5@@%)( de; A
(prepared as described for the starting material in Example 2¢), in 1sopropanol (3mil), the
mixture was heated to 50°C and 4-chloro-2-fluoroaniline (44mg, 0.3mmol) was added. The
-mixture was heated at reflux for 30-minutes-~After cooling, the mixture was- diluted with-

10 ether (3ml). The precipitate was collected by filtration, washed with ether and dried under
vacuum to give 4—(4—chioro—Z-ﬂuoroanilino)—G—methoxy—7—(l-méthylpiperiﬂin—tl-
ylmethoxy)quinazeline hydrochloride (105mg, 82%).

MS - ESI: 431-433 [MH]"
The NMR spectrum of the protonated form of 4-(4-chloro-2-fluoroanilino)-6-

15 methoxy-7-(1-methylpiperidin-4-ylmethoxy)quinazoline hydrochloride shows the presence of
two forms A and B in a ratio A:B of appro:{imately 9:1.

'HNMR Spectrum: (DMSOd,; CF,COOD) 1.55-1.7 (m, form A 2H), 1.85-2.0 (m, form B
4H), 2.05 (d, form A 2H), 2.1-2.2 (m, form A 1H), 2.35 (s, 3H); 2.79 (s, form A 3H), 2.82 (s,
form B 3H), 3.03 (t, form A 2H), 3.2-3.3 (m, form B 2H); 3.3-3.4 (m, form B 2H), 3.52 (d,

20 form A 2H), 4.02 (s, 3H), 4.13 (d, form A 2H), 4.3 (d, form B 2H), 7.41 (s, 1H), 7.47 (dd,
1H), 7.63 (t, 1H), 7.69 (dd, 1H), 8.19 (s, 1H), 8.88 (5, 1H)

Elemental analysis: Found - C518 H56 N 109
CH, N, O,CIF 0.4H,0 2HCIRequires C 517 H53 N 11L.0%

25 Example 3b
An alternative method of preparation is as follows:

Triphénylphosphine (615mg, 2 3mmol) followed by diethyl azodicarboxylate (36%pl,
2.3mmol) were added to a solution of 4-hydroxymethyl-1-methylpiperidine (151mg,
1.1mmol), (J Med. Chem 1973, 16, 156), and.4-{4-chloro-2-fluoroanilino)-7-hydroxy-6-

30 methoxyquinazoline (250mg, 0.78mmol), (prepared as described for the starting material in
Example 7), in methylene chioride (5ml). After stirring for 30 minutes at ambient
temperature, 4-hydroxymethyl-1-methylpiperidine (51mg, 0.39mmol), triphenylphosphine
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Under argon, sodium hydride (60%, 372mg, 9.3mmol) was added to a solution of 4~

bromo-2,6-difluoroaniline (1.67g, 8-08mmol) m DMF. After stirring for 30 minutes at
ambient temperature, 4-chloro-6-methoxy-7-(1-methylpiperidin-4-ylmethoxy)quinazoline

15 (1.3g, 4.04mmol) was added and stirring was continued for a further 20 hours. The mixture
was poured onto water (130ml) and extracted with ethyl acetate. The organic layers were
washed with water, brine, dried (MgSO,) and the volatiles were removed by evaporation.
The residue was purified by coluran chromatography on silica, eluting with methylene
chloride/methanol (95/5) followed by methylene éhloride/methanol;containing ammonia (1%)

20 (90/10). The fractions containing the expected product were combined and evaporated. The
residue was triturated with ether, collected by filtration, washed with ether and dried under
vacuum at 50°C to give 4-(4-bromo-2,6-difluoroaniline)-6-methioxy-7-(1-methylpiperidin-
4-ylmethoxy)quinazoline (1.4g, 70%).
MS - ESI: 493-495 [MH]" |

25 'HNMR Spectrum: (DMSOd,) 1.3-1.45 (m, 2H), 1.8 (d, 2H), 1.7-1.9 (m, 1H), 1.9 (¢, 2H),
2.17(s, 3H), 2.8 (d, 2H), 3.95 (s, 3H), 4.02 (d, 2H), 7.2 (5, 1H), 7.63 (s, 1H), 7.6 (s, 1H),
7.82 (s, 1H), 8.35 (s, 1H)
Elemental analysis: Found C 538 -H48 N 113
C,H,N,O,BrF, . Requires C 536 H47 N 11.4%
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4-(4-Chloro-2-fluoroanilino)-6-methoxy-7-(piperidin-4-ylmethoxy)quinazoline was
30 dissolved in a mixture of methanol/methylene chioride and 6M hydrogen chioride in ether

was added. The volatiles were removed under vacuum, the residue was triturated with ether,

collected by filtration, washed with ether and dried under vacuum to give 4-(4-chloro-2-



- 9e @ 1098 ()-! 10%H#S () -# 10 10 10F(10%& ()- j!109%& ()-1)9&100/& () - '
L [ ~"?_@310%4& ()-!=%0%H8& ()-!' =940% H H& ()-P"&10%& ()- i Q(gﬁ R Zﬁﬂ*}
&Y010%-&); A& f-dB @! &10%& ()-"&10% & () - P
10%1&'/‘(4&@5%6%&4& Q—deQ_@”%iO%&' () 45-070%: () - IP4£1% G ““;"%%

| f @ %4.0%H& ()--flO%& () -1 &10%4H& t#306D-\: ! ' <9409B8&' () - #'L (10%

& ()-S!)L (10%<X& ()-S 10H 10H 10H, ;J" 10%4& ()- V| 910%& () - D% [ 9~\ : ! 9*

109%&' () - ﬂum}ﬁmthzzxw-(mperww%ymtbpxy)qyman@ hydroeidarids (390mg, 47%

<% 0%B8& 4 e)g #5(41)15>Aa3~ (" 10%&' ()-0, &109B& ()-<% 109B& ()-, #109B& ()-9*
Lovdoe . ) - 0" 10¢@&d( ) - 00 () 5 "1098& ()-0
10%1d& 10%&' ()-0"1 ‘() -
(" 10%& E?IG(%%%%)&?{SWEE& ()-# 110% ud(& ()-I%ggfﬂ& v10§} le () = 108 108
108| 9109B&HL . NEIK 2 2680B@10% u&' Rpquifi0% u& 60.6! 109 UNUR 0V

I ps$LOAE?E?& () - #! ps$109%-J>J& () - #! ps$10% u-u& ()-# !tll11a@@

Y'10%2& ()-!u "10%iu& ()- 10% u& ()-J 10% u& ()-10% u& ()- Pc

igmé‘u gl;?l/l@/%ﬂ%@% H&%%MW%%%%M ()- 9-010% - & () -

+10% u& () - #* KA. s#&ﬁa#’bﬁ$—’béliz:/loxy—4—chloro-6-methoxyqumazolmeh drochlondeE 2%
10V V2! 5$10% & ()-!.$10% A A& g’ | T" CLOY&' () - PLOYA& () - | 10YA& 109%A& ()
_ $29% vndmReBrrepaoabasdesenibed o @Y 0)27(32596 slkEngple LR a@dcﬂ«gpt@ro-zfﬂmmmy <

G105 s B i i ) S o S 00
%gavgﬁvxgg ?iﬁa mg[u(ax e AQAARH ditrlaBlb Ot it zﬂb.ﬂegem ther et irleli unddl 0VAAL
vacuum to give 7-berizyloxy-4-(4-chloro-2-fluoroanilino)- 6-methoxyqu1nazo]1ne
hydrochloride (1.13g, 64%).
m.p. 239-242°C

'HNMR Spectrum: (DMSOQd,) 4.0(s, 3H); 5.36(s, 2H); 7.39-7.52(m, SH); 8.1(s, 1H); 8.75(s,

15 1H)
MS - EST: 410 [MH]
Elemental analysis: Found C 592 H 43 N 94
C,.H,;N,0,CIF 1HCI Requires C 59.2 H 4.1 N 9.4% -

A solution of 7-benzyloxy-4-(4-chloro-2-fluoroanilino)-6-methoxyquinazoline

20 hydrochloride (892mg, 2mmol) in TFA (10ml) was heated at reflux for 50 minutes. After
cooling, the mixiure was poured onto ice. The precipitate was collected by filtration,
dissolved in methanol (10ml) and basified to pH11 with aqueous ammonia. Afier
concentration by evaporation, the solid product was collected by filtration, washed with water
then ether and dried under vacuum to give 4-(4-chloro-2-fluoroanilino)-7-hydroxy-6-

25 methoxyquinazoline as a yellow solid (460mg, 72%). N
m.p. 141-143°C
MS - ESI: 320-322 [MH]"
"HNMR Spectrum: (DMSOd,) 3.95(s, 3H); 7.05(s, 1H); 7.35(d, 1H); 7.54-7.59(m, 2H);
7.78(s, 1H); 8.29(s, 1H) |
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1H), 7.4 (t, 1H); 7.8 (s, 1H); 8.3 (s, 1H); 9.4 (s, 1H)

The starting material was prepared as follows:

15 Using an analogous procedure to that described in Example 6, 7-benzyloxy-4-chioro-
6-methoxyquinazoline hydrochloride (1.55g, 5.15mmol), (prepared, for example, as
described in WO 97/22596, Example 1), was reacted with 2-fluoro-4-methylaniline (700mg,
5.67mmol) in isopropanol (90ml) containing 6.2M hydrogen chloride in isopropanol (80pl,
0.51mmol) to give 7-benzyloxy-4-(2-fluoro-4-methylanilino)-6-methoxyquinazoline

20 hydrochloride (2g, 91%).

MS - ESI: 390 [MH]"
'"H NMR Spectrum: (DMSOd,) 2.4 (s, 3H), 4.01 (s, 3H), 7.15 (d, 1H), 7.25 (d, 1H), 7.35-7.6
(m, 7H), 8.3 (s, 1H), 8.78 (s, 1H)

A solution of 7-benzyloxy-4-(2-fluoro-4-methylanilino)-6-methoxyquinazoline

25 hydrochloride (2g, 4. 7mmol) in TFA (del) was heated at 80°C for S hours and stirred at
ambient temperature overnight. The volatiles were removed under vacuum and the residue
was suspended in water (50mi). Solid sodium hydrogen carbonate was added until the pH
was approximately 7. The precipitate was then collected by filtration, washed with water and
dried under vacuum. The solid was purified by column chromatography eluting with

30 methanol/methylene chloride (5/95). After removal of the solvent by evaporation, the solid
was triturated with ether, collected by filtration, washed with ether and dried under vacuum to
give 4-(2-fluoro-4-methylanilino)-7-hydroxy-6-methoxyquinazoline (1.04g, 74%).

i
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I #s- F( 10% (08g( 5. 0tdbdol), ¢preparadB® ddibribed for the starting material in Example 1), and diethy]
azodicarboxylate (1.31ml, 8.36mmol). After stirring for 2 hours at ambient temperature, the
volatiles were removed under vacuum. The residue was purified by column chromatography -

10 eluting with methylene chloride/methanol (2/98). After removal of the solvent by
evaporation, the residue was triturated with ether, collected by ﬁlfration, washed with ether
and dried under vacuum to give 7-(1-(z‘ert—butoxycarbonyl)piperidin—4-yimeﬂ10xy)—4-(2-
fluoro-4-methylanilino)-6-methoxyquinazoline (327mg, 20%).

MS - ESL 497 [MH}+
15 'H NMR Spectrum: (DMSOd,) 1.15-1.3 (m, 2H); 1.45 (s, 9H); 1.8 (d, 2H); 2.0-2.1 (m, 1H);
- 2.4 (s, 3H); 2.75-2.9 (brs, 21-1); 3.95 (s, 3H); 4.0 (br s, 2H); 4.05 (d, 2H); 7.1 (d, 1H); 7.15
(d, 1H); 7.2 (s, 1H); 7.4 (t, 1H); 7.85 (t, 1H); 8.32 (s, 1H); 9.45 (s, 1H)

Example 9
20 A solution of 4-{4-bromo-2,6-difluoroanilino)-7-(1-(fer+-butoxycarbonyl)piperidin-4-
yimethoxy)-6-methoxyquinazoline (578mg, immol) in methylene chloride (10ml) containing
TFA (4ml) was stirred at ambient temperature for 2 haurs. The volatiles were removed under
vacuum and the residue was suspended in water. The aqueous layer was adjusted to
‘approximately pH10 and was extracted with methylene chloride. The organic iayer was
25 washed with water, brine , dried (MgSQO,) and the volatiles were removed by evaporation.
The residue was triturated with ether and dried under vacuum to givé 4-(4-bromo-2,6-
diﬂuoroaniliho)—6—methoxy—7—(pipen'din-4—ylmethoxy)quinazoline (110mg, 23%).
MS - ESI: 479-481 [MH}+
'HNMR Spectrum: (DMSOd,) 1.15-1.3 (m, 2H) ; 1.75 (d, 2H) ; 1.85-2.0 (br s, 1H) ; 2.5 (d,
30 2H);3.0(d, 2H); 3.97(s, 3H) ; 4.0 (d, 2H) ; 7.2 (5, 1H) ; 7.62 (d, 2H) ; 7.82 (5, 1H) ; 8.35
(s, 1H)
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water, brine, dried (MgSO,) and the volatiles were removed by evaporation. The residue was

triturated with isopropanol, collected by filtration, washed with ether and dried under vacuum
1o give 7-benzyloxy-4-(4-bromo-2,6-difluoroanilino}-6-methoxyquinazoline (1.95g, 62%).
15 MS - ESI: 472-474 [MH]'
"HNMR Spectrum: (DMSOd,) 3.94 (s, 3H), 5.3 (s, 2H), 7.3 (s, 1H), 7.4 (d, 1H), 7.45 (1, 2H),
7.5 (s, 1H), 7.55 (d, 1H), 7.65 (d, 2H), 7.85 (s, 1H), 8.35 (s, 1H), 9.4-9.6 (br s, 1H)
Using an analogous procedure to that described for the synthesis of the starting
material in Example 8, 7—benzyloxy-4-(4—bromo-2,6—diﬂuoroanilino)—6—methoxyquinazoline
20 (1.9g, 4.02mmof) was reacted with TFA (20ml) to give 4-(4-bromo-2,6-difluoroanilino)-7-
hydroxy-6-methoxyquinazoline (1.5g, 98%).
'"HNMR Spectram: (DMSOd,) 3.95 (s, 3H), 7.1 (s, 1H), 7.6 (s, 1H), 7.65 (s, 1H), 7.8 (s, i1H),
8.3 (s, IH), 9.45 (br s, 1H), 10.5 (br s, 1H)
Using an analogous procedure to that described in the preparation of the starting
25 material in Example 8, 4-(4-bromo-2,6-difluoroanilino)-7-hydroxy-6-methoxyquinazoline
(lg, 2.62mm01).was reacted with 1-(fer-butoxycarbonyl)-4-hydroxymethylpiperidine
 (345mg, 3.93nim01), (prepared as described for the starting material in Example 1), to give 4-
(4-bromo-2,6-difluoroanilino)-7-(1-(terz-butoxycarbonyl)piperidin-4-yimethoxy)-6-
methoxyquinazoline (620mg , 41%).
30 MS - ESI: 579-581 [MH]+
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10 ylmethoxy)quinazoline (20mg, 26%).
MS - ESI: 435-437 [MH}+
'HNMR Spectrum: (DMSOd,) 1.2-1.3 (m, 2H); 1.75 (d, 2H) ; 1.85-2.0 (br s, 1H) ; 2.5(d,
2H); 3.0 (d, 2H) ; 3.97 (5, 3H) ; 4.0 (d, 2H) ; 7.2 (s, 1H); 752 (d, 2H) ; 7.85 (s, 1H) : 8.35 (s,
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15

The starting material was prepared as follows:

Using an analogous procedure to that described for the preparation of the starting
material in Example 9, 7-benzyloxy-4-chloro-6-methoxyquinazoline (184mg, 0.61mmol),
(prepared, for example, as described in WO .97/22596, Example 1, but the free base was

20 generated prior to use), was reacted with 4-chloro-2,6-difluoroaniline (200mg, 1.22mmol) in
the presence of sodium hydride (60%, 87mg, 1.4mmol) in DMF (8mi) to give 7-benzyloxy-4-
(4-chloro-2,6-difluoroanilino)-6-methoxyquinazoline (212mg, 74%).

MS - ESI: 428 [MH]+ e
'HNMR Spectrum: (DMSOd,) 3.96 (s, 3H); 5.31 (s, 2H); 7.32 (s, 1H); 7.4 (d, 1H); 7.45 (¢,

25 2H), 7.5-7.6 (m, 4H); 7.85 (s, 1H); 8.35 (brs, 1H); 9.55 (br s, 1H)

A solution of ’_I-benzjrloxy-4-(4iéhloro—2,6—diﬂuoroani1ino)—6—methoxyquinazoline
(200mg, 0.471i1mol) in TFA (3mi) was stirred at 80°C for 3 hours. After cooling, the
volatiles were removed under vacuum and the residue was dissolved in water containing 5%
methanol. The pH was adjusted to 8 with sodium hydrogen carbonate and the solid was

30 collected by filtration and washed with-water. The solid was solubilised in a mixture of ethyl
acetate/methanol/methylene chloride (47/6/47). The volatiles were removed under vacuum to
give 4-(4-chloro-2,6-difluoroanilino)-7-hydroxy-6-methoxyquinazoline (126mg, 80%).
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The following illustrate representative pharmaceutical dosage forms containing the
compound of formula I, or a pharmaceutically acceptable salt thereof (hereafter compound X),

for therapeutic or prophylactic use in humans:

20 (a) TabletI mg/tablet
Compound X 100
Lactose Ph.Eur 18275
- Croscarmellose sodium 12.0
Maize starch paste (5% w/v paste) 225
25 Magnesium stearate 3.0
(b)  TabletIl mg/tablet
Compound X 50
Lactose Ph.Eur 22375
30 Croscarmellose sodium | 6.0
Maize starch 15.0

Polyvinylpyrrolidone (5% wiv paste) 2.25
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25 Sodium phosphate BP - 3.6% wiv
0.1M Sodium hydroxide solution -15.0% viv

Water for injection o 100%

(g) Imjection I = . (lmg/ml buffered to pH6)
.30 Compound X - 0.1% wiv
Sodium phosphate BP o 2.26% wiv

Citric acid 0.38% wiv
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1) C, ;alkyIR® (wherein R® is piperidin-4-y! which may bear one or two substituents selected
from hydroxy, halogeno, C,_4alkyl, C, ;hydroxyalkyl and C, salkoxy;
2) C, satkenyIR’ (wherein R’ is as defined herein);

15 3) C,salkynyIR*® (wherein R2is as defined herein);
and wherein any alkyl, alkenyl or alkynyl group may bear one or more substituents selected
from hydroxy, halogeno and amino;

" ora sajt'thefeof.

20 2. A quinazoline derivative as claimed in claim 1 wherein the phenyl group bearing
(R, is selected from 2-flworo-4-methylphenyi, 4-chloro-2,6-difluorophenyi, 4-bromo-2,6-
difiuorophenyl, 4-chloro:2-fluorophenyl group and 4-bromo-2-fluorophenyl.

3. A quinazoline derivative as claimed in claim 1 or claim 2 wherein R? is C,alkyIR?

25 (wherein R’ is as definedin claim 1).



& ()-!& 109 () - KKKKKK: LzLuV71 pl0%r& ()-"10%r& ()- )
3| 10%r & ()- F@O% r& ()-i10%r& ()-= 10%r& ()-= 10zLLI MNOOP} A<74 APR 2004
| 6=940%Wa'0{/32650% r & () - $10%r & () - —IfC$10%3rBr& ()-s!' f CREDYBOGIOAERY ) - SO
1091 & () - PP-QUUERRa?71 111) $10% r& ()- ' $10 & ()- ! &$10% & ()-

V$! 10%r & ()-""10%r & () 6=040%r & () - RR3SST4Ta?71

1165810%," & (), 310%%

1210% r &%() - | ¥ Feiadaipe g’é“l"’;“"*‘fﬁ%ﬂr"&e‘f 1 anyORsaf dhe pregeding elaims whwseis B B 1006

d& () -1} f rﬁﬂl&4 \méth HOL wH;Of the piperidine ring may bear one or two substituents selected
10ff I F: $10% f & ()-65%$10%r& ()-!'X 5$10/&% -IgUVV\Y/\WXYz[<r P1#10%& () -1P"10%

d& ()-#1@%18&()alk)ﬂ$10fymu& ()-1t$10%u& ()-!t$10%u& ()- YY8[ P[[\!\ dEr P1+10%l
& ()-0* 7T#10%& () - c( T#10%I&' () -,

10918’ () - #10%1& ()-1C310%& ()-1\r\\. AwArAArdYNC 10d 10d

10dCO10%4& () OGS. )}~ Y40%1& () -- GLOY&' () -~ At dCYN
C $10 /&q() sp! ‘i‘%}g}%ﬁ) @é %%%m"@w

@O0YB& ()-i ! 109B& ()- &10%B& () - < . aaab%obaBYNCLO%B&: () -

10988 () - PLOYB&’ () - 109B&’ () -, $109B& () -

$10988& () - sobbcdgddddEYNC(1 " 10%& () - (1 " 10% - 8310988 ()- #1098& () -
#10%&' () -,  Z94098& () - deeJeee@ dEYNCE! 1098 0088 () - 29
10988 () - 0=1098& ()-,\/1098& () eﬂ,g%& FgGgFigzg{ gbCl 109& () - c@10%

& ()-# 108 108 108;"109B& () -

109& ()-fclOov& ()-1109& ()-!"' $1' (<]
nmmdBbC! |, ) (%40% | & () -, &M 0%& () - #FO%& )-| $109& () - Y4" 109% () -

0! 109%& () - mLnpnnnAo\ 0dEbC! f 2199P& Ay cOSL109 () -, . : $109& () - V-

1098 ()-+109%&' ()-)#10%&' ().-\Bodooooos~_ @N 0UES () '109%E& ()-! YI0%EE& ()-W
10 10 10,7 10%& ()-f210%&' ()-cooNppgqVr}\:~ @\C 10%E& ()- 'Y

$10YBTSE ()-s!. Y SLOWE+EL ()-s!' Y $1098$& () - s (1)

10%& ()-10%& ()-Vrrrs sstaB~ @! " 10%&& () - |

10%E&' ()-'&%}IQ%EE& ()-cS10%E& () -S10%E& ()-c)#10%E& ()-tZtttt#u~udE~_@ - #10
%EL () - 109%&& ()-i*cl0%E& ()-c' 10%E& () - <% 109%& () -

#! 100/8&' )2 1san Invegenfrom YN, 10E 10E 10El ;

S10%E& () - 09#10%ES&: () 7#10& I(Icy ) 1" 109%E& () - cy/ $109EE& () - wxxx, x$yRya?YNC! !
'] L#10% {e)?fﬂse*}ti 08 LY 005 1 & () - FF@O0% r & ()-10%r & () - &10% & () -
YRyyyy8z Id&?h% tg (g 10%r& ()-V$10%r & ()-| P10%r& ()-V- 10%r& ()-

Ld10%r & (1 (Y-{E||]|1}}}dEYNC! ! ' y& $10%r & ()-i $#10%r& ()-i #p#10%
*r& ()- 9IR'.2a is selected from one of the followmg three groups:

10%r& ()-i 10%r & Ewb =94.0% r & () ’>~m~~~>glaBYNCIIOP10%‘r& ()-.$10%r& ()-!-
$1098B& (1) CrialkyR] qrezn(f} iy 23 dofinedin lam(H 1096 1 & ()-g=dYNCI | 10*r 10%r

é?irll '1Qﬁyalﬁ$qyllgpﬁ]l%§§ﬁ Q%@Q{E’J ﬁaﬁb gégofzft §?_l&\1/g}/€3‘é/?£fal()sa{ Y7YN
SLOVCCL () LdRh QUGS 69 ddned LOUGSH ) OLp#100CAR () - 0VS1096 & () - !\

V$109& ()- L7 10%:& () - Bl ] ~"dEYNC L&SLOY%GE' () - <% 109%G8 ()- i# 109%G8& () - L!
109G& ()otaﬁllmf() | 109G& ()-~dYNCIL 10G 10G.

) V7t $1098& ()-{ggh{j~jjj}"?bC
$L0%0CE () - | 109%& () - cj - kkk;

6. A quinazoline derivative selected from:

20 4-(4-chloro-2-fluoroanilino)-6-methoxy-7-(1-methylpiperidin-4-yimethoxy)quinazoline,
4—(2-ﬂuoro—4-methylanilino)—6—methoxy-7—(1 -methylpiperidin-4-ylmethoxy)quinazoline,
4-(4-bromo-2-ﬂuoroanilino)—ﬁ—me&loxyﬂ—(1-methylpip_éridin—/-l—ylmethoxy)quinazoline,
4-(4-chloro-2,6-difluoroanilino)-6-methoxy-7-(1-methylpiperidin-4-ylmethoxy)quinazoline,
4-(4-bromo-2,6-difluoroanilino)-6-methoxy-7-(1-methylpiperidin-4-yimethoxy)quinazoline,

25 4-(4-chloro-2-fluoroanilino)-6-methoxy-7-(piperidin-4-yimethoxy)quinazoline,
4-(2-fluoro-4-methylanilino)-6-methoxy-7-(piperidin-4-ylmethoxy)quinazoline,
4-(4-bromo-2-fluoroanilino)-6-methoxy-7-(piperidii-4-ylmethoxy)quinazoline,
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and

10 4-(4-bromo-2,6-difluoroanilino)-6-methoxy-7- (1umethylp1per1d1n—4—yimethoxy)qumazo¥me
and salts thereof.

8. A quinazoline derivative selected from:
4—(4~bromo—2—ﬂuoroanilino)-6—methoxy-7-(1-methylpiperidin—4—yhnetboxy)quinazoline
15 and salts thereof.

9. A quinazoline derivative as claimed in any one of the preceding claims in the form of

a pharmaceutically acceptable salt.

20 10. A process for the preparation of a quinazoline derivative of formula [, as defined in
claim 1, or a salt thereof which comprises:

(a)  the reaction of a compound of the formula IH:

Ll
25 ]
0 Py
|
~
rR*x' N/]
(110)
30

wherein R” and X' are as defined in claim 1 and L'is a-displaceable moiety, with a compound

of the formula IV:
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wherein m, X' and R are as defined in claim 1 with a compound of formula VI:
20 R2L (VD

wherein R” is as defined in claim 1 and L’ isas defined herein;

(c)  thereaction of a compound of the formula VII:

25 J@L(R‘)m
NH .

30 - (VII)

with a compound of the formula VIII:
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with a pharmaceutically acceptable excipient or carrier.

12, ‘ The use of a compound of the formula I, as deﬁned m clalm 1,,0ra pharmaceuncally
25 acceptable salt thereof in the manufacture of a medlcament for use in the production of an

antiangiogenic and/or vascular permeability reducmg effect in a warm-blooded animal such

- as a human being:

13. The use of a compound of the formuia {, a5 defined in claim 1. or a
30 pharmaceutically acceprable salt thereof and a vascular tarseting agent in the
manufacture of 2 medicament for use in the production of an antiangiogenic and/or

vascular permeability reducing effect in a warm-blooded animal such as a human

being.
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1L The use according to claim 13 of +-(1-bromo-2-fluoroaniiino)-6-methoxv-7-

(l-methvipipendin-4-vimethoxyiquinazoline or a pharmzczutically acceotable salt
thereot and N-acetylcolchinol-O-phosphate in the manufacmurs of a medicament for
use in the producstion of an antiangiogenic and/or vascular permeability reducing

cdi.

15.  The use of a compound of the formula I, as defined in claim 1, ora
pharmacentically acceptable salt thereof in the manufacture of a medicament for use in

the production of an anti-cancer effect in a warm-blooded animal such as a human being.

16.  The use of a compound of the formula I, as defined in claim 1, or a
pharmaceutically acceptable salt thereof in the manufacture of a medicament for the

inhibition of the effects of VEGF in a warm-blooded animal such as a human being.

17.  The use according to claim 15 of 4-(4-bromo-2-fluoroanilino)-6-methoxy-
7~(1~methylpiperidin—4—ylmethoxy)quinazoline' or a pharmaceutically acceptable salt
thereof and N-acetylcolchinol-O-phosphate in the manufacture of a medicament for use

in the production of an anti-cancer effect in a warm-blooded animal.



