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WD 2006/ 064217 PCT/ GB2005/ 004807 -1 PROCESS FOR THE
PREPARATI ON OF 4(6- CHLORO 2
3- METHYLENEDI OXYANI LI NO) - 7- 12- (4

P ERAZI N-1-YL)
W%ﬁ 5- TETRAHYDROPYRAN- 4YLOXYQUI NAZOLI NE THEA/&B2005/004807
| NTERVEDI ATES AND CRYSTALLi NE SALTS THEREOF The
- present invention relates™td inproved cheni cal
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i nternedi ates. The invention al so rel ates
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man{@E o iy B Bt bptoSisss B I apariacip of suchqpinasoline
deriRESELHH MY daid MERHedRIRPTHE hrﬁ/%nu&:palk{)‘ rdlfkd éo?éh%margﬁ%taume

present i nvention relates to chem ca processes an

forms of eentrinl iquinezoling slefivitivies ahdito praticflacirystaling t he
hyl enedi oxyani | i no) -

phﬁ%%%%%%?ﬁq%&aﬁﬁb@ﬁg%%w%f rT?nch each possess anti-tumour properties.
% iaxy lhegués%hf ﬁ%’rﬁfcﬁ@‘%@e@ 14 %énﬁééﬂﬁgb %ggeg ?‘h}& %t%lﬁnedlates _

conmpoun I's disclose
useﬁﬂhn theabhmfactueodid @nipbuad 4I-(|6tcaldratz 3narthyRakdidkyanilino)-

ication WO O 4341, 15 That conpound is descri bed
7- [Zﬁ{i-%éﬁﬂ?ﬁwe%ly %f/ljf?tﬁ@(ﬁ qgopm 4-ytoxyapmazslipe whish compound
s dijeloect of Coflpbundigy T nind B Talte HERRSARe 51308 ongy Patent
AWWHMMMhYVOKH6M34he Src famly of non-receptor tyrosine-
%ﬁse enzy and, thereby, is_a selective inhibitor
HEompofp ts ylegribed hetsin bepy ofihg Fermaledct i ve
|nh|b|tor of 20 the di sen1nat|ep and_i nvasi veness of
manmal i an cancer cel @71 eading to MR ti on of
nmetastatic tunmour gromh. fn partlc the compound
AZDO530 is an inhibit C tor
tyrosi ne ki nase and shoul d bg n
antl-lnNESng/angt for use AQ-the _ coOa/nment and/ or

treatnent oN solyd tunour N the human or

ani mal body. TheNroute for t he compound of
the Formul a I S )S INi”25 | nternational
Pat ent Applicati on WO 01/ 94341 invol ves the reactilon

and aﬁf‘A(%B @‘ﬁ H‘E cﬁg%n‘r‘?@{’ﬁﬁye‘ﬁlélﬁp B3 RMMONAS 15 KoM r oxy - 5- t et

r aRYBOSRY s ifthibit SN BRZBMIINSF non-receptor tyrosine kinase enzymes
and, thereby, is a selective inhibitor of the motility of tumour cells and a selective inhibitor of
the dissemination and invasiveness of mammalian cancer cells leading to inhibition of
metastatic tumour growth. In particular, the compound AZD0530 is an inhibitor of c-Src
non-receptor tyrosine kinase and should be of value as an anti-invasive agent for use in the
containment and/or treatment of solid tumour disease in the human or animal body.

The route for preparing the compound of the Formula I that is disclosed in
International Patent Application WO 01/94341 involves the reaction of the compound
4-(6—chloro-2,3-fnethylenedioxyanilino)—7-hydroxy—5 -tétrahydropyran—4-yloxyquinazoline
with an alkylating agent to form the 2-(4-methylpiperazin-1-yl)ethoxy side-chain at the



with an al kylating agent to formthe
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According to a first aspect of the present invention, there is provided a process for the

manufacture of AZD0530, the compound of the Formula I
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which comprises the reaction, conveniently in the presence of a suitable base, of a quinazoline

M

25 I

of the Formula IT
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whi ch conprises the reaction, conveniently in the

presence of a suitable base, of a quinazoline of the
WORosash2z171 | WO 2006/ 064217 PCT/ GB2005/ 004807 PCIr/GB20» 5184807

p \V\Np_/ LI / NJIIlI whereinL is a displaceable

group and the NH functiona@d-group is protected if ‘

necessary, wth

1- (2- hydr oxyet hyl) - 4- et t

pi perazi ne; whereafter any
protecting graqy at is Z i

S s renoved by

conventi onal ans;| and wherg [ the conmpound of the
Formul a | obt adqed-™N 5 e f of the free base may
be converted into a pkarntgeutital |9-acceptable salt,

and the conpound of Aihe F-rnuI@-L/obtained in the

formof a salt may ffe yfiverNed into the free base,
B y conveniently be carried

i f necessary. The r
out in the presg et a~sytrtabl e base, for_ exanple,
b

an organic amn ase such as, for exanpl ell pyridine,

2 6-Lutidine,. collidi " dj.met hy| ani nopyr i di_ne, _
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remolgdibpromientibipd nerasyphé wherkafiar thachmpatel ofiibt Beiulal obtained in
car bonat e, . cal ci um car bonat e, sodi um hydroxide_ or
the forzp afg@‘F &ise Pmra%fu‘aee?onaﬁl;te wio 2 pharaseuticallypecgpiablesaliy and the

: [ o OF
com o T R TR TPl 3 C ROBR ¥ he fee base,
if nessghirum 15 hydride, or, for exanple, an alkali or :

al kal i ne_earth net al - 12C)al koxi de, for exa

l e
s oHRURFPEHONTBERCEIVERERISY be Stk Pefen thcoprpinmre Pl @a@jggibka base, for

gt BRGSO U BNTOHATL 2 i gl

4-dimethylbminopxadipk ariethglaal ik IN-metBlabrphy i N-gRthyf@6rpholine or

. exanpl e sodi um_hydroxi de or potassi um hydroxi de, or,

d1azapwgg>£%ﬂ19ﬂ1g1,de(aﬂ -engy @afqr example, @qalkgl@@qﬂé@lmecp@,rthﬁmtal carbonate or
[ ' r - Lde .or sodi um or ..

ST S B0 b AL B A o

hydrexidd abpRadsngehydoxilie or o 8pAple dh AkK mbtalBhale, for example
.(1-6C)al | coxi-de, for_ exanple sodium or &){{rasm um .
sodivip hexappthldigidazene, oudion srasmplpomadislimetal kydridgefor exdnaple sodium

. [ i.spl bl ' e, a -
nyarfl il R 548 S AERER) BB Bl (LG RRTRAS porbnamot
sodiugifi BttPotadsim exABRbLRIdS, SlduURh Or pEBAIR /erRp&TBxid8BE S Ym or

et hogﬁ&jphenoxy, 25 pent af |l uor ophenoxy,

potasgih drd elimeititasioxidey (emvesicndyse-stitebil bhssriy) fox gxagrpdemn alkali -
metaﬁgyd\fgxnlldg %1" yXample sodium hydroxide or potassium hydroxide, or, for example, an

alkali metal (1-6C)alkoxide, for example sodium or potassium fert-butoxide or sodium or
potassium Zert-pentoxide. More conveniently, a suitable base is, for example, an alkali metal
(1-6C)alkoxide, for example sodium or potassium fert-butoxide or sodium or potassium
tert-pentoxide. A

A suitable displaceable group L is, for example, a halogeno, (1-6C)alkoxy, aryloxy or
sulphonyloxy group, for example a fluoro, chloro, bromo, methoxy, ethoxy, phenoxy,
pentafluorophenoxy, methanesulphonyloxy or toluene-4-sulphonyloxy group. Conveniently,
the displaceable group L is a halogeno group. More conveniently, the displaceable group L is

a fluoro group.
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of suitable inert solvents or diluents, for exanple in
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di - (2- met hoxyet hyl ) ether or 2-di et hoxyet hane.
exanffie ancptiongly substgiedidigl-6(ralisyl eﬁlef W&E@'@Jﬁt@xyﬁéﬂ) ether or

r. exanple, 0 to 250C, . conveniently in the
12‘?§§§§W€68Fo 150C, .nore conveniently in the range 75 to
139he reaClasVB @Rl ot af 4 tehpefinire eihe sagyeyfok exgangie et 250°C,

the NH functional group. However, if it is desired to
convam@nay py e eange 54 to 36@45) Qe KoweBIgpYY iie ranggdAade 450 %e
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questi on and maybe i ntroduced éﬂconventlonal nmet hods.

groups d@seubq:dn@ the b@;ﬁuww kpewn éntheskillsg cherpistasrapgranaiate for the
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use of protecting groups and net hods of deprotectlon
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et RS TN il SR HTRD 20 JSEHbIRARY,

30

2-n1{r8156tnz%9@,/43 AN ybendyDWRH triphenylmethyl); di-4-anisylmethyl and
furylmethyl groups; lower alkoxycarbonyl (for example tert-butoxycarbonyl); lower
alkenyloxycarbonyl (for example allyloxycarbonyl); aryl-lower alkoxycarbonyl groups (for
example benzyloxycarbonyl, 4-methoxybenzyloxycarbonyl, 2-nitrobenzyloxycarbonyl and

4-nitrobenzyloxycarbonyl); trialkylsilyl (for example trimethylsilyl and



30 al kenyl oxycar bonyl (for exanple allyloxycarbonyl);

aryl -1 ower al koxycarbonyl groups (for exanple
wobleszoshrycar bonyl , 4- met hoxybenzyl oxycar bonylpCT/GB2005/004807

2-ni trobenzyl oxycar bonyl and

4-ni trobenzyl oxycarbonyl ),gtriallcylsilyl (for exanple

trinethyIS|IyI and WD 2006/064217 PCT/ GB2005/ 004807

tert-lﬁ,gy]hg{l tthgﬁ]i)}i é‘hg'? Loyl %@%@1 a t%lgg,%gf ﬁ@éjéé)%yl?é(e%e an
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0 rote
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publ i shed by John Wl ey & Sons 1992, for gener a
gui Praeader dhetererd toghdvenerd Qizenis Ghieanistr 4geRdisondy & darch,
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Qr;lcpound of Formula | nay be obtai ned from
publishesclastohniVileyeds Feﬂqurfgenml guidance jonpeotesting grewpsat i vel y
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PR B8 SO ue dnieboa P GRS proRE gkt g ofthe fee
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hydrehalide safasWhen ttis desirefldp obiatrtpe &ee bssep@mn dﬂnmlt the salt may be
I,ne 4-di meth

treat?q,yg% ﬁﬁlgeml?]gase“to&g{gmp LR 1r5:r 236 g\YCli‘l as, %2)1‘ example,
pyrldi’lheﬁgailoluﬁﬁﬁlleoioﬁh&lmg,] Naﬁfe@hﬁaﬁﬁ%pyl@dme ftﬁéth%ﬁi;ﬁ@ &-m@thylmorpholine

or alkaline earth netal carbonate
or dl@%ﬁht‘?(mlpﬁie‘l O}Imdefei(amp,l @, Hodkamplesarbadkali e albzdmﬁarth metal carbonate

o s ERRL T SAS 2L RNt . s, Mt OfLAS O ot

hydr&;@ﬂ@ aééfunf Q*(H‘BJ(I@CI Wﬁén it f@‘%ie&%d‘fb%ta"i‘n the compo d of Formula I in
phar maceutically-acceptable salt, the free orm

the foray ofrephazmetaticaliy-accaptablesait.tthy free hasedforrs | mag' ba reacted with a
onvent L onal roce re, for ex to.form a

suita SRR SR SR ahpiediih TPRGTIA 1o Tormonganddiigngelt with

an m%fg‘?afhc%? oS QichGs hP&%El‘ﬂQﬁQrﬂ ob%‘x!ng:h Hﬁégﬁunc trifluoroacetic,

| uoroacetic, citric or nal c acl I nazo
c1trlcstranatlemgcﬂater| als of the Formula Il wherein L |s a

aceabl e group as ef i ned herei nbefore may
éﬁﬁnﬁaﬁuw W&@ﬁtwﬁaﬁ thr Kpreepa B avherrin Lds atdrﬁaga@eable group as

0
defm%!%flgjg%gﬂ)r ﬁ'lag%é ob¥ Wd@doﬂ@éiﬂoﬁ@%@ﬂ&edﬁﬂ{% ?l?%égt%gsevgsclosed in

artic ul nazoli ne s

Intermiioaa] Rdtern fA gphieatiear WiD a1/ 94134/]1'1 dh @hiticular,Sa quihdzetine® stgttidigAnaterial
e obtained by conventional procedures such as
of th@ ﬁe@@ﬂa tlowheseiad- is flupre eroapingayhe ehiaiped bysppiverizanabpropgstures

such%%f}%gg’ émfk%lﬁlge;g Jtnﬁfét%ﬁ%% ?gil?’%teéxgxﬁgﬁéa?&%r\ﬁb' (5)1?94%f41 ,q?)r )(()aunrllﬁe for the

preparation of Compound No. 5 within the Table in Example 4.

According to a further feature of the invention, there is provided a process for the

manufacture of a quinazoline of the Formula III
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According to a further feature of the invention, there
WO@P&QG%??“ a process for the 30 nmanuf actur_e},cf.if/(;ﬁ)zow004807

ne of the Forrmula 1l WD 2006/ 06421
PCT/ GB2005/ 004807 -6- OU\N C OHNO O-j FN
the presence of a suitable base, of a quinazolinone of
the Formula IV.AO \ NHCbE i IV with an
activating agept to forma q
VL1 FJFN rein L' j gi spl aceabl e group;
(b) the displac nt “QeadNon, “convgni ently in the

t

the Formula V wirth 6 0 o\gﬁzs-oms hyl endi oxyani | i ne
to forma qui nazoli ng theyFormula VI ' C \ F HN O
VI obtained in the formofNthe free base mgy be
converted into a-salt, and the conmpound of the Formula

whi ch conprises : (a) the Yéaction, conveniently in
ol i ne of the Formul a
presence of a suitabl ¢ ¢, of \the 10 qui nazoline of
---N0j F VI whersaftek t compound of the Fornul a
whidHl copirisenied in the formof a salt may

(a) - the reaction, conveniently in the presence of a suitable base, of a quinazolinone of the

Formula IV
F O

NH

~
F N v

with an activating agent to form a quinazoline of the Formula V
L1
F

N

L

F N v

wherein L' is a displaceable group;

(b)  the displacement reaction, conveniently in the presence of a suitable base, of the
quinazoline of the Formula V with 6-chloro-2,3-methylendioxyaniline to form a quinazoline
of the Formula VI

Cl
F HN 0
R N OJ
J
F ; N ~ VI

whereafter the compound of the Formula VI obtained in the form of the free base may be
converted into a salt, and the compound of the Formula VI obtained in the form of a salt may
be converted into the free base; and

(c)  the reaction, conveniently in the presence of a suitable base, of the quinazoline of the
Formula VI with 4-hydroxytetrahydropyran to form a quinazoline of the Formula III,

whereafter the compound of the Formula ITI obtained in the form of the free base may be
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15 be converted into the free base; and (c) the

reaction, conveniently in the presence of a suitable
womesosapi’7 t he qui nazoline of the Formula VI WchlieB2005/004807

4- hydr oxyt et rahydropyran to form a qui nazoline of the

Formula I, whereafter te conpound of the -Formula

111 obtained in the formof the free base nay be WD

2006/ 0642 7 P / GB2005/ 004807, -7 converted into a
converpq nto,a salt, yad tsrosmeyng pf thed opgplaiiobtainedivithe fosar afja salt may
be c I{Q,%ﬁg@{r%gfe@eesoggg may be converted into the free

ase. For process step (a), a suitable activating

agBot plbbmts stepl(4), & editable ActiaxtinOac@hompt will fosm afl%vmg group L' is, for
a phospho hal i de such as phosphor
sty
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T T T -
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a mxture of carbon tetrabrom de and
carben ’qep‘ﬁ@ﬁyn@@giﬁﬁph@ylphosmmfat Altgnnytlv@y;ymy 4- haloqumazohne $O

- i.nazol i,n be converted,
ovtaifed ol 84 ORI i A U BTN SR RSl by reaction
with peaflh@Bphatiol th tRE Efe@éﬂdé%‘f@@ﬁﬁﬁﬂé bhdd sh&?a@ﬁ&%fﬁﬁ?ce&f)o&te and in
~sui tabl e base such as potassi um carbonate and In

the prasengsraf aesniieble folsentsiclaby ¥ sdimatintifosmemides A su1table base that may -

di net h A suitabl e hase.t hat b
be usegggna%mor%ssp#egﬁﬁg E{rgﬁan(lélf OTZARYE A % su f%r example,
S ary-Rtia d' ne,
PN R RIS SRS ST Bl
dnsoprqpe&eﬁyﬂanmﬁ,dv-mqﬂlnylmom’mbyé et ﬂnytaimyam[S 4. O]undec—7 ene A suitable .
O]undec 7- ene.

r hoI| o zablc 0
solvegt gmal?‘g?ﬂpg Lok b B & MOMIEE £ vg@téacl( #toluenc, a
xyleﬂes cuﬂlé!:[e @B‘l@fﬂ%'eﬁzen@ rhni"é'o?en@zt pHenSBleY & Furfilde 19&%1 s% WHENE: diluent is a
5 xylene, cumene, chiorobenzene, ani so
polarpﬁpmtet solwent suchas hbsonitile tmblblenmmleybmyromtnw bﬂhg.'m'cetase a
h as acetonitri

LR BTl S B, G52 UL et tomanice
N,N-Hi%iertl%hé’ééfaﬁilﬁé MNnfth Répaﬁ‘m‘#f &?5? Ubn@or alrxqitﬂﬁglﬂﬁh&%eo tA Gurther suitable

sol vent such ‘as- formam de
solvenf d¢ dilueat iswa@reir alpodia prcﬁthcrml\hyxt suohrae Ial pilintery-sef@hdery or tertiary

S hoxi d ther suitabl e solvent or
(1-6QpllL Ao Ba St s hto g0l erpenédh Méxtares of such

| su1ta15’,l(3 IsBRENs OF ﬁﬁ@éﬁ@saxﬁ }{]9% u§eﬁr tTh@r %(acagn %}aty%cé‘)c?{r@ﬁl ou?lﬁfaot:%%{peramre in

for exanple et ha ano
the ravige/ for esangfle, slocth 256t tcahb@uamlwﬁmﬁ@aﬁge 4o thmmP@ may be
us d. The reaction may be carrjed out at a tenperature
onvggieptly, §5 procsss %.ts‘c%ﬁw gsuitpbletastipap, agentis.dar ewniple, a

phosé}{b)rﬂnﬁh g%%balé g’h&g}hﬁf}g t%llr(])gﬂg é@% h%%ééﬁfo%?sr %%Fﬁg?‘zt ﬁ‘x Ig*esence
of anpligmpdanink baed sudk as tHdhyasming @8 @isdprbpyakl 1331%1% ﬁﬂﬂg b B&lvent or

reaction is carried out in the presence of a
diluel ygh p todyana echierebenzant aareokerqr@eetynmen@dﬁt a temperature in the

ROHOBY, | am.n i n venl,~or diluent such

ranged}'d It%ql ue“g e’11811 ehﬁ\éf)‘\f%‘é%ﬁr?éﬂ ghe ‘%ﬂz‘ﬁ%@% gb Geetonitril e,
aﬁﬂlaadlslﬂadeﬁﬁﬂﬁfeaétw&)ﬂ PRodeREstep 65)%28719: $eridPOein R Fesence of a
conveniently in the range 70 to

suitable acid or in the presence of a suitable base. A suitable acid is, for example, an

inorganic acid such as, for example, hydrogen chloride or hydrogen bromide. A suitable base

is, for example, an organic amine base such as, for example, pyridine, 2,6-lutidine, collidine,

4-dimethylaminopyridine, triethylamine, diisopropylethylamine, N-methylmorpholine or

diazabicyclo[5.4.0Jundec-7-ene, or, for example, an alkali or alkaline earth metal carbonate or
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The di splacenent reaction of process step (b) may be

carried out in the presence of a suitable ag)
qugwfﬁ’%gence of a suitable base. A suitable agﬁﬁzob%msm

for exanple, an 30 inorganjc acid such as, for

exanpl e, hydrogen chlori de”or hydrogen bronide. A

suitable base is, for exanple, an organic am ne base
hydr&xidb, fas exdngle @Q(cﬁmm darbopyte] phtmmm?ce&bdmﬁte aaleaym carbonate, sodium

col l'idine, . 4-dinethyl ani nopyrjdine, ftrie | a
hydrgmdg @pp@tlgwlgp ﬁydr@?ﬁd@eor Kpr@g@qqpieng} ﬂk@,lp o) tlgg//dnc{n ?or example
soduérln §,ﬁ€agycl o[ 5. 4. 0J undec-7-ene, or, for exanple, an

or allcaline earth netal carbonate or WO
2006¢ ABARIIMBETELB3AADE 0SB0y Briiyddsunin the, présence of a suitable inert

solveton GHers, fos G¥ROu? 2%]3%32%,55&321% R ooy dkehancapol Sch as
1sopgoga?{}%eﬁ$>&?a'}§ggr tf ilrhﬁll 4 ndiS: eﬁ%te@ ¥l IR%UCI‘II é’é' mEXGERL Enloride,

|sp’l ace

chlofsTBME B} @dﬂbéﬂte&aﬂﬂbﬁ@b ahlbronthtic helvemtaaem aetobfena, asxylémbbmnene
inert 5 solvent or diluent, for exanpl e a prinar.

chlogbenrrdar zynmle @rephepgtpye gpob@mpkg, polugrd sReh assaggqspngg% propionitrile,

N T

N NI Oth§eSiBrite, GRANDE et doaaitiay, m@ethgrpyabnmu 6ne or
sol vent such as tol uene,.a xylene, cunene,

dimethyleulphexide Mdjxtares 96 B@h@mtﬁﬂ@ mlmt%or @h]@atsaﬁasafgﬁ weil.cThe
sol vent suc as_a , o
reacBgR {FroRYFrSH ]é/ cag{ %Czé{eg}pgr rf %]%y%ﬁ% 2 to? gﬁamPle 10 to 250°C,
smtaiblﬁm%%ﬁ ¢ QD t&1 @tmo Infre é’&fv@ﬁﬂeﬁﬂ}sﬁﬂ tHERing8 J0ho 30D
di net Ayl f or mam de, N, N-di nmet’hyl acet ani de,
N r’fefpmnwlner displabament exetion of rpeast Hgp €l masoha eetied out in the

M xt res of such suitable solv [ dlluent
presBsip! SRR SALIEY PO < BmIE el § Sty h e Rie o
exaﬁlﬁl@??{)%t 4oec dbnb BfehtBNadr nbRthereAiR lt&npel&uf@oﬁﬁ@z@actlon solvent.

in the range 40 to 160C, nore conveniently in
Optiohally, dmgdaspl@cetmmm@lonwpy batdnjed ewtdn diesmls@@émﬁﬁn acid, for

f
e AR BRSSP e 5406t b by Vi e
com?gﬁlc%f the FEIRAA BV W RabitBd WG ah ABGEtink Abent EHANPA Ealoge'iaﬁ@g agent
0C, conveniently at or hear the reflux tenperature

suclods thimy]rcéﬂmdm rhospremtl chlo@pib ionally, the displacenent
reaction may be carried out in the presence, of .
acif@r PYQgess s a(ﬁ%ﬂtl%e Wﬁ]’o&djéw GOV P lbea%anin?{l it éIE ﬁvlpresence ofa

suit 10 6EseOf r[s?zﬁm?y dr0g 5}118 Qx!nﬁfe'b@@e §1&h%§¢o¥‘@)§ﬁ1ﬁl@ §yridine, 2,6-lutidine,
corrpouh(? e Forffula IV is reacted w

collalind, 4ahma@yhgmn¢pynkiate h&tlwldmhad@nmthyhgoa@lehne 90 such

as. t hi on chl ori de or 0S hor | orj
dla@b@g@g@ %Q]gﬁdczccg -eng, |05 fpg ﬁﬁy( g Mlgtﬁ ??Iih IB%tal carbonate or
hydfeide Fcﬁl QuhnleRolififh RESRHERS go@§s11ﬂn c&BbhAL] Blda %arbfm@e[te sodium
exanpl e, an organi ¢ am ne base such as, for exanple,
hydﬁty(ﬁdeddrr}ﬁtasﬁuﬁl Hydtoxdde) ey, focexiatipth, ae alkali ‘metal amide, for example
- di et hﬁg{yam nopyridine, trieth

sodmm@mm 5P e Ot 1 S e YIkab s Hgics e kel sodivm
by ghvist g’%‘a%?ﬁ%“hy A0 atin bl sl (191 OO, Bk cxample

sodfi BopdsiunpRiAssbte, cadinanat iassiatcierrpentuxiddenatsedium or
sodi um
potassium 3,7-dimethyloctoxide. Conveniently, a suitable base is, for example, an alkali

metal hydroxide, for example sodium hydrox1de or potassium hydroxide, or, for example, an
alkali metal (1-6C)alkoxide, for example sodium or potassium ferz-butoxide, sodium or

potassium ferf-pentoxide. More conveniently, a suitable base is, for example, an alkali metal
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hydr oxi de or potassi um hydroxi de, or, for exanple, an
al kali netal am de, for exanple sodium

wohewzseiihy! di sil azane, or, for exanple, an al pelriGB¥6isak4807
hydri de, for exanple sodium hydride, or, for exanple,
an al kali or alkaline eartgr netal (1-12C)al koxide, for
exanpl e sodium or potassiumtert-butoxide, sodium or

ot ass tert-pentoxide or sodium or 30 potassium
(1- 6@ ?O&F%fgﬁwﬁ%ﬁlsﬁp@@m egrRsRivEer futexide Pt sadiun prR@fassium fert-

pentc‘uﬁdefor exanpl e, an alkali netal hydroxide, for
exanpl e sodi um hydr oxi de or potassi um hydroxide, or,
f oFoquadsﬂsi; step €0), thardertibn tdoaler(idntBQaatiddoukit dethefmésence of a

npl e sodi um or potassiumtert-butoxide, sodium or
suﬁabbﬂﬁ@ﬁq}mm &F filysah pog pHEurapfsaitaldp nex S@h\tmgﬁ orahluents for example

3 5 e BERTRTRS o BB R e v,

meth§ KR Ry1SHiehr WD (2 mEtBb gyl Bthe! t 2%1@%bﬁﬁtﬁﬁnesl3gldﬂé'th&fyethane
potassiumtert- pentoxide. For process step ( c)

tetrah%@ﬁw@rpruls‘l dionam e eritipalarapraticesplvent such as ﬂnes@mkf@“mamlde

di,
NG AR AR SRR 1o o st o R g, Bty o
suitabl® iAdtt QRvdn® BAlIYenS Wagld Boili@spdlht &ﬂgr@@ﬁhérpyd°ce’% *éﬁxﬁold%d for

a cyclic alkyl ether such as dibutyl ether,

exampdq, ta-cyelig/glkdtetfear sueli as(tetrahydbapyyest dryal c)lp@ltntm(ptlc solvent such as

xyet hane, 1, 2-di et hoxyet hane,
N'nl?]tg}%lpgﬁéﬁeb&%‘g h or 1,4-dioxan, or a dipolar aprotic
SOFMgﬁbce%y&Bp &5, tNé"ré’dcﬂ@ﬁ Wéaﬁ‘?&d@ﬁ‘aﬁjﬁte é)erature in the range, for

i met hyl acét ani de, N net hyl pyrrolidi n-2-one or
exaﬂmlm@tthﬁﬁgw [@hm(ﬂnmtlyfm theerngal] tp, 125°Csmbteatvingerierglytin the range
40t Zﬁ“‘{ent or difuent with a boiling point of greater
% 50C is enployed, for 10 exanple, a cyclic alkyl
et DRke SoHvBnigsily, id ﬁt@f&é@i&%fﬁfﬂhﬁoﬁaﬂé 0k A6t 90RHIE such but is
sol vent such as met hyl pyrrolidin-2-one. For process

used gt epol(tidy ox sierry aamt onganic solvantr iTderebys thatompownbetithe Emenula VI

mnay b RSB orh The eeEBONBH 6T BrRAGHBHY 23 hechs Pogegue. The
convélgloth)f %onﬁﬁ)um 0f tHeADHERER Yo th Qgﬂlﬁ)%&f sEdk ?E&aﬁgé’l in this

he Formula 'V is not isolated as such but 1Is
manra:r $§)illlui;tra:ﬁeﬂ hnremhﬁmnylthm ExampleganY et mmiewentreméﬂnb'r b yntermediate

d of, .t For nul a ma uf act ur ed
of thfrp Ylpd E?fﬁ&ﬁéﬁa Presface-gf %{ehlgrq %s%%etgygﬁ@wwmhne and reacts
0

direc g?l’r?reu‘?fWﬁIFw ol op&&)gé’%gﬁ%o urTn #1%?%1819 '@gﬁxlé'?:gm%foPﬁ&@f the Formula IV
into thrompoisl of theiBomaile VIheted mahhee s Mubthited kxrafiplier Wwithin

Yet nore conveniently, the internediate 20 of the
Exampledfula Vis formed in the presence of

6 y-anl Ir
| fltﬂé %ﬁﬁ z%lu;ie QF%E)%:I.O% ?fag\?l olgg é\o{/éleco%gué% ﬁl\%é?ogngn fﬁxﬁfﬁér%spect of
theptdgentqmuﬁd of the For nul alV into the conmpound of

the Formula VI in this mariner is illustrated

hefesording & a {jrther AspRgiaeftheinyention, there is provided a process for the

manufacture of AZD0530 which comprises steps (a) and (b) immediately above to

manufacture the quinazoline of the Formula VI and its conversion as defined hereinbefore into
AZDO0530. -
There is also provided an alternative process for the manufacture of a quinazoline of

the Formula VI which comprises :-



The qui nazoline.of the Formula VI is a novel conpound
[ a further aspect of 25 the prese
WéE@@H%@(‘)ﬂB According to a further aspect of t CT/GBZOOS/OMSM
invention, there is provi | a process for the
manuf act ure of AZD0530 whi conprises steps (a) and
(b) imredi ately above to manufacture the quinazoline

(a) Of thbﬁeaE@&wbﬁve\ﬂenap%thte?@seﬂeee&% safais ofehbReElic cata talyst, of

I nbefore intg 30 There is also provid
2451’&1'15 erepezenijdle ot he manufacture of a
gui nazoline of thefFormula VI which conprises : WO
2006/ 064217 PCT/ GB20DRS/ 0@4807 -10 (a) the reaction,
conveniently in theg pResence of a suitable :
of
2,4,6-trifluorope ide of the Formula VII F \ CN
FF VII wi th 6-chl oro-2,3-net hyl endi oxyaWNll i ne to

i BRI L e el Ao 5 e Sttt i O
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Formula VIII with fornma l pe,~NQr a salt thereof, to
form a quinazoline of the H a VI; whereafter the

the free base may bé diert el info a salt, and the
ai/hed in the formof a

yht ONHe free base. 10 For

process step (a) ately above, a suitable

or ganonet al | i c ge€agen , for exanple, an -

or ganoal um ni um corrpound such as trinet hyVHI um ni um

~an organoi ron ound_such_as

and &Ep)phenyﬁbw@gmﬁw pgyidinfeoidhe Bernarle A6 il faamemidine, or a salt

0
therggl’g"{r%)a og c#lr ) pﬁeny?f t % 1;% |1h1% VL B ]ixer%after }Bz)comﬁgund of the Formula VI

obtdigsiGh iteNfon® of thevieed RI9E ey ©a rcbmmlted tiito lasak,d the &8epERd of the
of a suitable inert solvent or diluent as defined

FormulacY pbésinedin thy frpamniaseltynaye cogvertedrntoithe ee Dasst
SUGH, ggoc‘e& s‘éeg)”@ %&n@dlxe‘élyeie%ﬁye %;‘sﬁg%e s H&g{aﬁf%er@ég%ﬂﬁs for

IS US as r rea

exaBPIRY M bigahdMurBidiirh @mPoiindduch ad ﬁﬁ%hy?lélufrﬁmhﬂl bl Brganoiron
range, for exanple, 10 to 250C, suitably in therange
conlpgumbsqp@@@;dmhenylphosphmoferrocene or an organopalladium compound such as

tetrakis(triphenylphosphine)palladium(0). The reaction is conveniently carried out in the
presence of a suitable inert solvent or diluent as defined hereinbefore. Conveniently, an
aromatic solvent such as toluene or a xylene, cumene or chlorobenzene is used as reaction
solvent. The reaction is conveniently carried out at a temperature in the range, for exarﬁple,
10 to 250°C, suitably in the range 75 to 125°C.

For process step (b) immediately above, the reaction is conveniently carried out in the
presence of a suitable inert solvent or diluent as defined hereinbefore, for example in an
aromatic solvent such as toluene or a xylene, cumene, chlorobenzene, anisole or phenetole and
at a temperature in the range, for example, 10 to 250°C, suitably in the range 75 to 125°C.

The conversion of the compound of the Formula VII into the compound of the
Formula V1 in this manner is illustrated hereinafter within Example 6.

There is also provided an alternative process for the manufacture of a quinazoline of

the Formula IIT



For process step (b) inmediately above, the reaction
is conveniently carried out in the presence of a
woSbisioadie 1 nert solvent or diluent as defi nedpct/GB2005/004807

her ei nbefore, for exanple in an 20 aromatic sol vent

such as toluene or a xylepe, cumene, chlorobenzene,

ani sol e or phenetole and at a tenperature in the

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

75 to 125C. T nver si ke conpound of the
Formula VI1 iKkto the conpou the Formula VI in

this manner i trated He after within Exanple

[11 WD 2006/ 064217 P
O JFN IlIl whic Hg/gs (a) the reacti.on,
conveniently in S of a suitabl e base as
defi ned hereinbefore, of qui nazol i none ofil t he
Formula IVFONH FIV 5 wth

whiclznemptﬁ@xy-t et rahydropyran to form a qui nazol i none of

F la | NH F ft
@ cORpBaHIOL EoRTERioES Fails DreRents o el AR nbergigbefore, of
aqmﬁéﬁﬁn&ﬁﬁﬁyggy Rsuapenverted into a salt, and the

conpound o e Fornmula 1X obtained in the formof a
salt may 1o be conv%rte into the free base; (b) the
reaction, convenient]y ifl the presence of a suitable
base, of the quina pOoneNH  the Formula I X with an
activating agent aj i

qui nazol i ne of

X Oa O v

with 4-hydroxytetrahydropyran to form a quinazolinone of the Formula IX,

L
0 O

NH
F N IX
whereafter the compound of the Formula IX obtained in the form of the free base may be
converted into a salt, and the compound of the Formula IX obtained in the form of a salt may
10 be converted into the free base;
(b)  the reaction, conveniently in the presence of a suitable base, of the quinazolinone of
the Formula IX with an activating agent as defined hereinbefore to form a quinazoline of the

T
: 1
OL

Formula X

15 wherein L' is a displaceable gfoup as described hereinbefore; and
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~~J F\ N X 15 wherein L1 is a displaceable group as

i her ei nbef ore; and WO 2006/ 064217
W‘ﬁﬁ%@gﬁl& 004807 -12 (c) the displ acenent repcg,"(/?}éﬁmsmmsm
conveniently in the presence of a suitable base, of

the quinazoline of the Ed@mula X with
6-chl or o- 2, 3- net hyl endi oxyani | i ne; whereafter the

(c) COMMa@HmanhﬁeaEﬁémbﬁvelnldnﬂsam thiepeshehdt dlassultalobede, of the
the free base naébwﬁmﬁconverted into a salt, and t he

quingsHps dheoForgwéa @hlorq—2émlaﬁhﬁ%admﬁ3é&m1@es ormof a
5
o BB B SR Pl BRSO e v

conFepiRY @itb @Rkl Yandehe acsmp&ﬂldw&he Fdffmhhﬁméiﬁétpﬁl tRE f¢m of a salt may
sui tabl e base as defined for process step (c) above
be C(Jm@tf'fadlllﬁg thfofrtdw]@asenanuf acture of a qU| nazol i ne of the
For mul

e et st @@ @RBvE Faedleadsti /Bl i Bnithd g oried out

in tlférpré!seﬂ&exdﬂér Ritabledid é‘&tﬂeﬁnéd‘ﬁﬁ brozetsves ((%) Q&ov%Qrelatmg to the
| uents, as defined for process step above

man(lfaetua@ of@ quipazdiise wf thef Barmuladldfona aqumaczlom af¢heofornukeeV1), in the
la LI from ollne of th

‘presgte dt papieile PRyt RSt 8% Mt g SALPE Re bdvertl6r

diludmn Gs dEHBEERE Yok stéd (E)L‘ﬁ)o‘i/@g&g%tlﬁg td the IeRafaclRE 8f a quinazoline of
conveni ently.in the range OC. For process step

the Kdynuianifieliomtasiumegbbneof the SoinhdbVé), aud Bk/c‘aﬁempgraage irt the range, for
that . wi orma .1 Ie V|n for exa
exargigr i a0r by CoyRnigite 8o 05 G Page0 bty vgEog inthe range

40 t9Regphoryl brom de, or a hal ogenati ng agent such as
thionyl chloride or a halogenating agent forned by a
m Fbupmccﬁfs stepr(bpmimedintabtdbove, desunade actnphagygqm dsiph/iﬂh form a

oo g Rt bfclr SR DR BHOEA St S ROGrRHH h5ge o
pho%@@fyl Bﬁﬂnldg Srédth #gﬂéﬁﬂé%ggﬁt%ﬁ&?% idap1 é}ﬁ% 1&éma?$£h¥tmg agent

ve I's, for exa organi ¢ ani ne base 20
fornsesl byfarmnmxram;ﬁ barbop Yatiadhloede &1d8xipheriyihhosphicobd 4 bilogenating agent

fom}ﬁd%g g%.yggf E?]%é%q% ro,qyé@ H{,tpﬁ{g?rml,&qs%n%r A suitable base that may

v ALYl ol Sl G b Ay U 8, S s
suc}ﬁasafqn leramplie, pyaiding Liteclusiding sevlliding 4- dimetmfllamnepyrﬂiine
| ene, cunene

triethyjpmi; d Wf%ieéhig!ﬁg{ﬁggg’ rﬁgﬁ%nﬁmpam m? or g @%&2%@84@%-7 -ene.
A sREPSERRARR R L ABL bt PLRBARA AL LEn, REcxanple,

arondat@-sdlvenisuch ks a)lﬁhrﬁpdt ﬁylelaep cohene, Shibbtﬂ')l@hz@e cdnisade or phenetole. A
N, N- di et hyl f or nj am de, N—dlnethylacetanllde
furtqr AR J) Y06 PT dRlyRPDISGHROIES PTOdic FelvRY! Bigh Bhaseiendtrile, propionitrile,

buty%érg%f.fé, .eﬂzhé’? beatdE Nesu ok \4e<ﬂ5 oJr addlé&gpép‘?oﬁ%l\kéﬁt such as

reaction my pe carri e
N, Ni@mp@nHEbaitnide, V nedibrigacetmide Naﬂifedhmpyﬂxehm-:f,Z&Q&br

dimethylsulphoxide. Mixtures of such suitable solvents or diluents may be used. The

reaction may be carried out at a temperature in the range, for example, 10 to 250°C,
conveniently in the range 40 to 120°C. |

Conveniently for process step (b) immediately above, a suitable activating agent is, for
example, a phosphoryl halide such as phosphoryl chloride and the reaction is carried out in the

presence of an organic amine base such as triethylamine or diisopropylethylamine, using a
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conveniently in the range 40 to 120C. 30 Conveniently

for process step (b) imedi ately above, a suitable
wodbddoédyng agent is, for exanple, a phosphopyi/dbadsiBsse

such as phosphoryl chloride and the reaction is

carried out in the pres_eid‘g:p of an organic am ne base

such as triethylam ne or diisopropyl ethylam ne, using

a WD 2006/ 064217 PCT/ GB2005/ 004807 -13 solvent or o
solvedt pidiensuich agtoleasieuererobenviene ehrastaniieile and at a temperature in th

itk le, and at a tenperature in the range 70 to
range‘?é(gfeofb?h " di spl acenent .reacti on of process step (c)

| MPRAiS18)eih BPRMEL STRYT REcERbtep B iRkiediafely b eRhSEIR Cefried out in

of a suitable acid or in the présence of a suitable

‘the pteagree ofasuitablbhad at indthe reséupe of asuisahlé basear suiigblyaniddis, for

acid such as, .for exappl e, raogen ch] oride. o .
exanrpff i JREB OGRS, GheTBPE THageten ehlopgh OEpilfpes brgfpide. A
suitale B88Y i§, BPEDENESH tEaIc ABinelRle AR By eRWILigyRding; 6

[utidine, collldine,~4-di nethylam nopyridine,

2,6-1utiding, kylidirend-dimethglapriogpyridineytrathiyteamine, diisopropylethylamine,
t hyl nor phgl i ne o i azabj cycl o[ 5. 4. 0] undec- 7- eng, .
Nl piptiolt o aeaticy gl R ATl 408 i dr SSEPI: AR or allaline

' earth%ﬁ’étg’l%oﬁa@ror% GloR1deIfor e§&5%1%)§ ; a?&qfa%%%m%&%onate,

pot assi um car bonate, "1 0 calcium carbonate,  sodi um
calcitmydatbonate, sordiymo hpdrekidmohn potasstim dydoxidef ar, feeanmbk, amalkali metal

. alkali netal _hydride, for exanple sodi um hydride. The
hydnéi%fﬁ%?@é??éﬁﬁoqﬂé@é“yﬂ’é&e-of process step (c) imediately

Zb%GF(%i%}%fl&ﬁ{éYl? fHa@éi"&* %!/%pr‘c}@efs§ btg? l(& %miaa;&m aﬂ&’%siF g&gzeﬁfenﬂy

e Inert so nt or uent, for-~ exanp
carrigdl duthd the prévencenefar suitabletingrt sodvent o difeng |flydxaalptoh ptimary,
such as | €S;X(;()r opanol , sec-butanol or test-butanol, a_15
seconharogiepaient(lsefpber aloabol sueh arepRrPRANOL HE-BiaRel, or fer-butanol, a
o R e

arom@tit es1odiR BEchies, toBhs @81k, Qintsne] cHlerobenzenq laafsoRr@hegetole, a
sol vent such as acetonitrile, propionitrile

polansiprafticaielent sush ag pefenifdlesnippionitils; hufpaittiewethn asetate,

7 . . h . y .

sy oI PP BB ARl SRl

N, N-Binfetlinadeyit €| N-dicthyp@Rdidad-2 Gnget Bivhabylptipidxdée. Mixtures of such
~ Mxtures of such 20 suitable solvents or diluents may

suitable salyeuts oTAiduenisimey ba upesl. cdeveastiends sonyarienibrcasiied eut aha

tenperature in.the rang for.axan 0 2 1N
templ P U ek 5 SRR DR o bl T e
I nteiveRtnay aheinté e dkes 51tha Frrinsla DOLs niot BbRt&RIChsaacIEbigts used as a
but is used as a solution or slurry in an organic

solutgwl areshury il osgapic sdheent.ofherabid taf canpeourg ofthed ormplaniimay be

e L S R G ok merion
of thIQ: Q&HBW d?‘lcthé F&nﬁ@é ko thé dotRuhi 81 SR RGMAR IAfin t€ manner is

ornula Il in this manner is” illustrated hereinafter
illustratedhereiBxfierpyichi8 ExAnpbr 8li ng to a further aspect of the

| ”X&”Jrhi%g to g?ue}h%r iasspeg{ gty t.hgl emq/egtigg, %?e?es T ;Irg\r/idctacs1 8 process for the
ﬁmnufacture of AZD0530 which corhprises step (a) immediately above to manufacture the
quinazolinone of the Formula IX and its conversion as defined hereinbefore into AZD0530.
Necessary starting materials such as the quinazolinone of the Formula IV may be
obtained by standard procedures of organic chemistry. The preparation of the quinazolinone

of the Formula IV is described within the following representative Examples (Examples 1



manuf act ure of AZDO530 which conprises step (a)
' i |y above to manufacture the quinazol,i
W(# E@E}éﬁ)‘aﬁrﬁl a |l X and its conversion as defined 1!'&1[)8&600%04807
her ei nbefore into AZDO530., 30 Necessary starting
materi als such as the qU|h5§oI|none of the Formula I'V
may be obtained by standard procedures of organic
and QheAltstnajivel ¥ smch heq@ssaay staningimdtérialsiare vdgdlablieanaious
the Forrmula |V is described within the follow ng .
progegpyes §xHioae illpstrated whichare mithinghe srdinapnskitl o6 pp greznie chemist.
PCT/ GB2005/ 004807 -14 and 2). Alternatively, such
necessary starting materials are obtai nabl e by

anaA@galisg o feketispectdf tidymeent nveigiongieet Whtdhdedprocess for
within the ordinary skill of an organic chenist.

5 the mapdfpelrrrPAZR0F 10 thwpn@@p@@ of e Formulgdesent
invention, there is provided a prqcess for 5 the
manuf act ure of AZDO53@y” t conmpouno he Fornul a |
aOHN O Me~N~ \N p_/ |l ich conpr (a) the
reacti on, conveni entl y~ prﬁ a suitable
base as defi ned her ei nbef or e, ‘ ol.i none of -
the Forrvea_ XI o O M 11 N _LXN-O v N 10 Xl
with an act| ating agent ag ereinbefore to
forn1a qui nagol i of the FHO Ca Ll O
~N~"/ N X | Z aceabl e group as
descrlbed herelnbefore and (b) t e di spl acenent
reacti on, conveniently in the presence of ‘a suitable
whiglbecQMpISelest i ned 15 herei nbefore, of the qui nazol i ne
(a) Of %%H%a&%’rf@&ﬂze?%:h lﬁé‘%r%tlﬂg §/e§ﬁrllclelor§ & suitable base as defined herembefore of
the qumazohnone of the F ormula X1 ‘

" N0 N/) ' XI

wherein L' is a displaceable group as described hereinbefore; and

(b)  the displacement reaction, conveniently in the presence of a suitable base as defined
15 hereinbefére, of the quinazoline of the Formula XII with 6-chloro-2,3-méthylendioxyaniline;

whereafter the compound of the Formula I obtaingd in the form of the free base may be

converted into a pharmaceutically-acceptable salt, and the compound of the Formula I

obtained in the form of a salt may be converted into the free base.
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whereafter the conpound of the Fornmula | obtained in
the formof the free base nay be converted into a
wopbeyssaneut i cal | y-acceptabl e salt, and the coppesiossioossor
the Formula I obtained in the formof a salt may be
converted into the free bage. WO 2006/ 064217
PCT/ GB2005/ 004807 -15 Conveniently for process step
i medi atel y above, a suitable activating agent is,

(a : : ! :
f oelonv%ﬁﬁy & PIOGsAD S8R GrhmEdIa ?EW@ha,aglﬁqb?m@gwm agent is, for
I [ . .he. ) .
exan%lri'éé g ggg%hgﬂq g%ﬁger %Lg:ﬁ%tg pgﬁslpﬁér)}g gigléhg%%lﬁyglse LfhckiBf is carried out in the
presdnté ef diydrgamio emidie SHse SAEH BAMERYaIRbIEisoptdbIgth§lamine, using a
sol vent or diluent such as butyronitrile or tol uene,
solvenh ar difuent sushgs butyoenitrile of iekucneigd af @ tanppesatyreg the range 70 to
oonveniently for process step (b) immedi ately above,
120°E00VE! 55 S| | |
he di spl acenent reaction is conveniently carried out

I NCoMRnRAES EGRo6ss fep (b)iaRhdididl§ aboved theatiipl &enféhi 1é8dtion is
such as butyronitrile or toluene, and at a

converiagbi eartigdeoyt an theeprespngeofzpsuitgblednet sabvams en ilidwant yt,lchtaé e

internedi.ate of .the Formula. XLl is t, i,.splated as
butyrgfele 01, Gk e B S e ke ‘RIS 1 an

Or gaiichichAY,MBO InterhMRIRO¥f tht Ferr@AXAIRR0PisoldiQl SSQUARH® is used as

I may be Tmanufactured fromthe conpound of the

a solywdemer| syl injan cagame sgluentp Tbersbly the cophpoundrof dreslif @mulaolf may be

o SO S PR AT S KOREARE. P comerion
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of thé 8&3%61@1@0? haWF Sritiula 5X &0 HiRScotnbodidl o ke POGEEIL IR Ehid Rafner is
further feature of the invention, there is provided a

Hllustprtetkesindfier witlen Examplasufiaotid2e of t he qui nazol i none
of . the Fornula Xl .which.conprises : (a) the reaction
o CACBRI § Rhct fuss 08 BaaRvagrion, therk SLpiog g S prosess for the

manm@&éthReA L EAIREH I Cor BE Folmilk X1FARLH QRRSi-RE -t he
Formula IVVF O _NH F N TV with

(a) 4-thy deaotion, epnednjehtlypy tianpresenfoofa suighlertmzohs dafined béreinbefore, of

the Formu X QO ONH 20 F N' whereafter the
aqu%m&%ﬁogdﬁe#ﬁ%n‘% la DC obtained in the formof the

free base may be copveriged into a salt, and the

"~ conpound of the For obtained in the formof a

salt may be conver 'glhe free base; and

N I\%

with 4-hydroxytetrahydropyran to form a quinazolinone of the Formula IX

L
O O

NH

—
F N X

whereafter the compound 6f the Formula IX obtained in the form of the free base may be
converted into a salt, and the compound of the Formula IX obtained in the form of a salt may
be convérted into the free base; and

(b)  the reaction, conveniently in the presence of a suitable base as defined hereinbefore, of

the quinazolinone of the Formula IX wherein the NH functional group is protected if



(b) the reaction, conveniently in the presence of a
sui tabl e base as defined herei nbefore, of 2
w%%ﬂ”ﬂﬁ@“&ﬂ none of the Formula | X wherein the %}STL#EBZOOS/OMSM
functional group is protected if WO 2006/ 064217
PCT/ GB2005/ 004807 -16 ned€ssary, with |
1- (2- hydroxyet hyl) - 4- net hyl pi perazi ne; whereafter any
neceR$a@y,agith DR -PydroRydiivd)-4-rhathypipeeaine] whereaer @dy byotecting group that
~conventional neans; and whereafter the conpound of the
is presgnbisitamyyed Wproayertipnahmenies; past Yherealton dhe gamepayad ef thgyormula XT

be .conv ] | sal t; t
o S I R P ey SOUREHR Bl pound i
Forr&®1B ¥ obenddrih thd foemlofagalt asg beichnvierg sstathe frée BE, if necessary.
process step (a) imedi ately above, the reaction may
coffoepriogessIsiepiie) isunediatalyqove, ithe qeh@ogﬁ@@é}q)@gerggnty be carried out

. i tabl def i

i 3 Bl R R A b BERSE  E R sl e

manfRcE 8f 4 flindZo8R 8f GeiFva@malal INErdh alqiRaline W the\if ormuldTVI), in the
the presence of a suitable inert solvent or dil uent

presencefmisuttahleinsft selvientadyl diluenteorta mixture af suigble it selmenss or

o T HLRE RS RRRs (R B  ASp Palotmeo
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the FdrRM AN 3% aR6118 oftthe FEAUTH V), Yhd at ABEhpaiatiie in the range, for
tenperature in the range, for exanple, 0 to 250C,

exaruplny @i 2500 Cycnenibetly mrtherage 25 ta PECC, moreconveniently in the range
cg %fniently in the range 40 to 80C. For process step '
40“( §h"rmedi ately above, a suitable base is, for
exgPhRceRRtep (B PinimBhRly abote, GQLakIOKAESs, b0dxaBiA) RN Alkali metal
sodi um or potassiumtert-butoxide, sodiumor potassium
(1-6Chlkexide, fertxemptbsodiuns ovpetassomm past-beigkiden sodium or potassium

3, 7-di.met hyl.oct oxi de. The reacti.on i. nveni ent.| _
tert-peptpxidg Of d;l!lqal of H%taiﬁugg gﬁ%gmbeghyéog%ﬁ@% gflée ﬁeﬁcétﬂn is ¥onvenlently
carrie@loHERIthO regééﬂc}e’ 8P4 s@ifable e sHFEntQr dBikéAt 3P h Enik @S bf suitable inert

solvents or diluents, for exanple in an optionally
solventb st diluenés fatiexdripB@) ah loptiomdlysnbstituted diydHoC)alkyd Riper or a cyclic
t her such as di butyl ether thyl .tert-butyl r
atiofiOeisihenabyel o eth ool el hBiepatiinhe e
1,2-&1'1%1 )ﬁ?fE’JEQﬁ@,’ e @B oxtRhARMEAER M6 RPN 1 14-diodhD R B digdlar aprotic
a di polar aprotic sol vent ‘such as .
solvbiN-sucires NyV-fimethesitfodmamidd\NV-aixh iy lacsdraide,d¥methylpyrrolidin-2-one
N-net hyl pyrrol i dni - 2- one or. .di net hyl sul Xi de. s .
or diTOUERERGS: COTSETiEAT e HEHIE 651 oUrEt S LER g o jpitie poin
oy 408 Shyohly BSRpIL R RORN BOBIELOME bttt o
1,4-@ioxard pdardbpaoas lyosubstitutegt didih-@i()stkgl ditet st at asdli-(2-methoxyethyl) ether -

di -(1-6C) al kyl _ ether such as dij(z-ngihox et hyl ) et her

or 1 grdigthoxysthang o CPBY ALY, BISAGRSHOR &t faricd 1 af 2 lsgthetpiure dn the range,

[} € i opange, 25 for

for G 0% S, B B el Do RS "ot about 70C.
Thergwuirazelinone béthefF ok fnela T isulnavllconpoandibmeforms a further aspect
conmpound that fornms a further aspect of the present

of thejuresenf BWent@yst al 1 i ne forns of AZD0530 30 As st at ed
her ei nbef ore, the conmpound
4- (6-chl oro- 2, 3- et hyl enedi oxyani | i no) -.

Crystalline forms of AZD0530 ‘

As stated hereinbefore, the compound 4-(6-chloro-2,3-methylenedioxyanilino)-

7-[2-(4-methylpiperazin-1-yl)ethoxy]-5-tetrahydropyran-4-yloxyquinazoline which is now
known as AZD0530 is an inhibitor of the Src family of non-receptor tyrosine kinase enzymes

and, thereby, is a selective inhibitor of the motility of tumour cells and a selective inhibitor of
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7-[2-(4- et hyl pi peraznn-
1-yl)ethoxy]-5-tetrahydropyran-4-yl oxyqui nazol i ne
wowbbails4i1s now known as AZDO530 is an inhi biteerRiB2bi3R04s07
Src famly of non-receptor tyrosine kinase enzynes
and, thereby, is a seleciijwe inhibitor of the notility
of tunour cells and a selective inhibitor of WO
2006/ 064217 PCT/ GB2005/ 004807 -17 the di ssem nati.on
the digspmingliopanddnvasiyegesspd R aAea o lnieding Enimhitiomol
T | 6 L : o _
metagt B Bk? o, FRAELR, o B #2830 M ipgpitgg of oS
non-reecpit@ tyrosine kéreepiral shoulddss sfeakierizsa aatidn@Rgladel@oise in the

val ue as, an anti-invasive agent for use in the
contagypnd pAHeRtreatmaniat sphd lmeitdissasesig theihymgroer-aninaldedsy.

[ i e d .

TR 800 056 AP RN 183 Exapte 1 o
InterraXiaongl Feitekd A@blicatiohar 0ajl/osall. Rakay¥atépitat £8b@PoVMA was obtained

01/94341. It was stated that the conpound was obtai ned

in the fgrmed aidiiydrashlagidgishly endirhihe forgeokafree Eﬂ@d he etystatlipityof the
, f . Lizni t
ainydigciforidsct dRTar A2PoSid e s pfacorhi AR AZROSPP swes gt e

mentifo@édn of AZDO530 was not nentioned. 10 No specific
mention was nmade in International Patent Application
WD @ dpesifganentivatwastrthadequilnfametipned Patent Applicaion WO 01/94341 that
d.ther

e ol RA RS SRS B RO B S P e Bt s,
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25

In paftéAladtRhab @l h9iradRBR3OMRYD0YE G HeRBEI0sePS€quent
anal ysis of the free base form of AZD0O530 was

c Sribsestuent anglysig okilRafyee tRoofem & AZPASI( was amehgted ssing X-Ray
D fferential . Scanni.n lori net and Ther. qal . .
powd; Byffion Shebssanryer el e Cliofaiem Aon 1hrapal Grevimetri
analyis £ & AR AR Wat MDRS3ChWRS R ZDBS R Rhis £EMRLA d Bstalline
and anor phous fornms. Calorinetry showed a broad
and amoddioue formise Caberimettyodiowsd admohd3G@othefth desvesa sbaut 30 and 85°C.
single broad nelting endothermw th an_onset at abo

Theregges 3,5i9elfi0rondanel dng cndotherpyopith 20 enseépiaponEy Ceand v&thitI;J etl peak at
LS ' I 980fc 1 he. .
abou R K ST e A Sl o M P b Sigpnat s

weigla be e telptratntefioge d0abbut D5 ¢ 0R0°d. t 0
phar maceutical | y-acceptable salts, it was stated in
| With megardieathappacenticallxsceniahle saltswibves sfatesi3n intermational Patent

S Ul t euti cal | ysaccept abl.e salt .of
ApptEIE S0 BIRSMARRE LA R AEERM R b Ceriaife ot compound of
the Féfma& [ theRithvhs, 96r Sahipld)fan acidomaaiontaRlof b REmbeiRS AL Formula T
therein, for exanple an acid-addition salt with an

thereippfor gaample on aoidgralditiongselt avith arhingeganieyat ovgamicacid such as

o TR S R —

salt 0P4 céMBolrl STHhEFdrnfulE] Blefei ) ik %ﬁ@feﬁilﬁ h&Bic! Hor @ﬁéﬁﬂbl%*an alkali
for exanple an alkali or- alkaline earth nmetal salt

. or alkelisheath metabdattisuch ay a calginesorumag®mbium salt, ananeammonium salt, or a

30

salt wﬁt@{a{q&grga{ﬂia’ga}sg gL%%&gﬁgﬁgeg a%%g?ﬁm?tﬁ%amme, piperidine,
morpﬂélﬁferdr%é‘-@-hymmljaﬁﬁn@r tris-(2-hydroxyethyl)amn ne.

. Itis not stated in International Patent Abplication WO 01/94341 that any particular
compound of the Formula I therein, or any particular pharmaceutically-acceptable salt thereof,

possesses a surprisingly beneficial physical form such as a crystalline physical form.
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It is not stated in International Patent Application
VWO 01/ 94341 that any particular 30 conpound
WO therein, or any particul ar (HCTI/&?ZOOS/OMSM

pharmaceutical | y-acceptabl ¢ salt thereof, possesses a
surprisingly beneficial Hgsn cal formsuch as a
crystal line physi cal form WO 2006/ 064217
PC63208510048Q1y-actl ddamouptiadomatdate e ahysyead fdrinvthat is suitable
conpounds dg. not %ave physi cal formthat is suitable

for ifodationger éwn@mgammmﬁamwf%gnmgr @ ARIATH AN PGsgSean NG vay to
f or mul Vi

overgpy 1B sEiERG P SIS ical B N5 Ay BYSUAANE BUER o it

pharﬁﬁé’éu@ichl%/ accspabRBBR thpbdr Maotiet ivaakd yvacaepsehldefisiahdies of
thereof. Another way to overcone such deficiencies of
physiapfoywi is ¢ deternting whelerbersripp ﬁ@tabmhﬁl@mw%% 31~%,CC@Ptable

i tabl e har ceutical I
Olylﬂlqgifh éAI’DQXEV v¥aéf g Pyeredine Ssu cﬁi C[‘é?e;n?%% glr?] WA g?b'iﬁ’]{ls to fon?l a solvate
or hyd@4t8ttia® h&soa §itaBledofif) mhﬁem&ﬁlyhé}(ﬂh&b@stdmipri@aa fige-flowing, =
suitable form Conveniently, such forns conprise a

crysthﬂmest)]ldmfWgsonablleyml@llg peiat.sol i d of reasonable nelting

Ly SpR QOB B TEBE R 10 hEFidhd of Formula

hereid) ﬁlcﬁﬂniggce?tﬁﬁlt FHaBmphatibBReAtcbtas L YalaahapsBdt erys@lling materials
thereof are crystalline materials that possess

that aobswstadgmﬁaggtom peeticssSudueystaliysmaterinlsaraabsiantally free of
are subst tlaIIy free of anorphous material. A
amo%opq@ae&lp crystalline formof a conpound may have

- physi LRt 1fihé&fortaita Bhdpb8hd mhy arvd dﬁl@@ﬁalquoﬁélﬁes that differ

other crystalline or anorphous form and such
ﬁonﬁhoqmewﬁang@thmyrylsmlhlsrm eaotfhonsa fhkeing supble pmmeme@ glay apfiuence
utj cal ocessi the c
marfaf T8 GheThicg SRR e L BRGR E Pe ey P igecyywien the

comgo 'ngfe‘ghﬁh oP ﬁ?édeon EOIm@XR b &ule. SRS ExGMY R, lchicRystal @rm of a
may show differences in physical

compowuplanty dewsditreasesanpbysitdl iprapedies suenab wymglbine size and Shape

meliGipstoigh LB A Y T aT SR e A
mecRiA0E hhddH ?)E%ﬁ%s%@??@mcﬁlﬁﬂ! gﬁcﬁﬁs eI &Y&racterlshcs of the solid

1aracter| s of the solid O material) and the
matermm)pmmdshe mnprhwm:cﬂmrac&;ﬂnsﬂss affthe trenpowdo dhifferem ¢riysaline forms of

2 copmeRHbBI e SPRE! e lRaR GO I ERE i e "t e form,

)2"‘

for efxgﬁ e thE RlorEAXAR ?@ ){reﬁbg'ﬂ E‘&rr? ok 80 EMfQB[a%Hy‘émﬁl%le for

e nore suit ysical formfor fornulation and
fomnﬂaﬁmmdlpgoaassmg moanmnmeahalsc'dbe For exanpl e,

probl ens could arise in the processing .of a S
St Fo exrERlmproblPme RaippREse b ProseSngeg) 1%88§%ﬁf&ﬁ9%#°f example
1&tih 1d
o ORISR PLRBUER B 108 AL A Pl con
conveit ong dTerlessstabld forfdnio a mens! stabiegform rgsmii\mg'nncgrowth of crystals of
crystals of . the nore stableforml t he formylated

the @pﬁcﬂ%ﬂe ormiin thesformuigted predick ”F%}BF ibf adersivable sipce any such

" erysh ”};S%%l %o%@sts 3 dpcﬁ&‘(‘iﬁtstﬁe ﬁﬁ#%rﬁ% gf &%?&;c{)?tér?ﬁét?x@ R tib¥e Ublet of

30

r esu ting in
decreased tablet strength In addition, if a variable mixture of two such forms were to be

present, the dissolution rate and bioavailability of the active corripound(s) cquld be variable
as, for example, each form could have a different particle size. It is well known that particle

size can affect the dissolution rate and bioavailabilty of a pharmaceutically-active compound.
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decreased tablet strength. In addition, if a variable

m xture of two such fornms were to be 30 present, the
wodiosseatyi on rate and bioavailability of the aghicdioe05/004807

compound(s) could be variable as, for exanple, each

formcould have a differegy.particle size. It is well

known that particle size.can affect the dissolution

e 54 PRaonF it RRab B3 G o o
irrepPOtRCIbiltty %fgfog@é&ﬂ SfftGlon R chiRIREAL e be affect ed

undesi rab pr o 0 Irreproduci bility of
bi Budigirmate iefsfpeeferrod thatl pharngeanichicongunds huhé Rernei@psules or
it is preferred that pharmceutjcal conpounds in the

| t
tablefs e prspared yeing astable farmp fosegample astabbasalior he mgsistable
. . I e _nost
potvBbH) L 8 AR AELS: oAb 3 s PR
demansihtsrte thaf apbruphiateasgilapieaitBoritidsebptitieecdibosttdn of the compound is
denonstrate to the appropriate rebgjigléatorty aut horities
O1jng; 10

contiollgd apdygablenHeshemndysemicay lesita Sl 4 beds stable

S I er nodynani Ly, | ess stable for .
poly b bER ekl s Bad SR TRRENERE e i B0 5B Bnf Nt form i
a tabB)t,AN@o0ld berveBO0MIEdul t8 cohb8l the ERABHSEIIGITHE BlbleY, fOPESmple the

stable formin a tablet, it would be very difficult

polymgrpbisonaiositiea of dhrpleblct, istee dfe quantityatfities mofeghermaiypareically
e rphic conposition of the tablet, since
Stabl% E%“%%’él Eﬂ"%@&’o TRE ?an?tgralgﬁ'er modynanmi cal |y stable
f OABR2@ULN, 1heffabQrd MEY BARGNAhpa&IUPGSid phasOTBIh 8l Yapsule
these factors may have an inpact on solid phase,
formplggipeg ofghe eemppaiing anfl onrsubpension $orpfulathvms deerpedund and on

SO0 R LR S A Rt B o

whetBbrSCAYRA1IAS sl BIdNGTa Gyaalad 8dilad8r BRlrhte2BHdYe Brmed and whether
crystalline solvate or hydrate could be fornmed an

polympphisar ocopued.nberptriasple tufollewingimreacentitaly-acheptable acids were
i S R RSB0 B B i

salts WRrekRbd '(thxd@hﬁ)tria%ic@ BYriC Ao RhIkicRid, %ahﬁc x\ﬁa,%a%c acid, adipic
yar Cl

~formed (h ochloric acid, citric acid, malelc ,
acid, sualeiin poid b iadyenesitlplorac aald, methphesulphonid acidasabiclic audd,dartaric

.. 4-t o] .uenesul phoni ¢, aci d,, nmet hapesul phoni ¢_aci d,
amd»éa%r@ﬁ AR, tinfae dei) glyoplic 504 ded phospherit #id)- aci d,
| WRALVEnd thinddh¥Galirki ﬂlegffge ?ﬁgt?‘gpgf;ég&?%? eutiglly-

have now found that surpri’sin rvely
accefftahie pdltsrandoe solvatad fyrmsaf AefID@IAOehataré sryatatlling argidudfadiad!ly stable

f f DO530 t hat tallli d
to bef e e {07 YIRSRBRICak GofsSSIBE Of i EMOPRg his partcular, there was
i AR AR LRI bRy AP e
methenagslphbhic aeidsfniarfcakcitbdndghosptoyicwicid) Sibkécueatstiiies?’howed that
t hanesul phoni ¢_acid, fumaric_acid and phosphoric )
the sajfs; with mhpsplaesireacid wergrmearpRonswale havenow fand dhat salig formed with

ﬁlmagg?i?igf},?{é%ﬁ%%g#ﬁ\g@ﬁ%&ggmrphous. We have now found that

naric acid have preferred
pr3ypesles &one or more of the particular crystalline forms of AZD0530 were analysed

using a combination of X-Ray Powder Diffraction (hereinafter XRPD) analysis, Differential
Scanning Calorimetry (hereinafter DSC), Thermal Gravimetric Analysis (hereinafter TGA),
Diffuse Reflectance Infrared Fouriér Transform (DRIFT) spectroscopy, Near Infrared (NIR)
spectroscopy, solution and/or solid state nuclear magnetic resonance spectroscopy and/or

water content determination by Karl Fischer analysis.
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15

Sanples of one or nore of the particular crystalline
orns of AZDO530 were anal ysed using a conbi
WQ@WQ‘;‘%&/\UH Diffraction (hereinafter XRPD) a}ﬂ%f/b}?fboé‘?&msm
Differential 30 Scanning lorimetry (herei nafter
DSC), Thermal Gravinetric “Analysis (hereinafter T&),
Di ffuse Reflectance Infrared Fourier Transform (DRI FT)
spectroscopy, Near Infrared (NIR) spectroscopy,
soI t|on and/or splid state nucl ear nmagnetic resonance
Sl atg wat er content determ nation by

A
difubiimaliel sahtwehictoisidsiphaed KEERSBE aamczmtﬁmmimnmmtd AZD@ﬁ3O

a crystalline salt in the formof_ a f.ugari c_aci
difugaratd ol isnsial athahikpesiowes bPaspllge pisi 9t Gasily isolated
[
QR 00 (SR B ] AR b 5 MBMRL g v
leve@aﬁpthrytylaﬁ@hrﬁmgﬁyle@dld is also sufficiently stable that
it my readily be Pared on a comercial scale

hi ghecordingio this qgmqt 9’9 ha peseRt 1Y oy itaare s DEEWERR ﬂﬁos{aatlaﬂy
t hi f ded
o T M LTSS PSR S o 0
7- [ﬂ(él(—ﬁeﬁ@i@e@azlm—?z ﬂ)%tﬁbx!y]iB&&t&y&t@pyﬂaﬁmoﬁlokﬁumazolme the compound of

2- (4- et hyl pi perazin. - 1- thoxylt 5- tetrahydrop%/
the Eomnm;la byt rysunth@fomhef @é prite soft (AZROSE difiymarate

u ant.i.al.| e f

ARl P R b RSO TR 2 b homogencons
c s@élﬁﬁ@f&ml RN dnebune b tiRFdrouk Isthe Hegrit btiyytallinity (that may be

honogeneous crystalline formof the conmpound of the
detemnmilbar XRPP Imeaaags eenvshicatly steater thinepoyit s, mery C%Vemenﬂy

rntne ans b

o 5SS SRR SO B Y SELERY Hllr
aboggﬂwépreferably greater than about 90% and nore

preferably greater than about 95% Wen it is stated
t haWhemitds statoé that dtis espectmidhepresanhipyartiarelasasde &30

di f
B T e

20

25

30

liesifd ﬁlertﬁﬁ@efrérﬁqnﬂ ’?—toll 3.5t BonkieRichtly FORY efigentll.y td DZBDﬁlore

range 1:1. 1: 2.3, nore 20 conveniently in th
convangemmthegrange 112t 1: %Letrefeytbbyhawma ab@utag éqnlvatlent of AZD0530 to
b ‘ﬂ#ﬁval ogﬁﬁZDOSB about 2 equival ents of
abop{ gy Ralanls gt TuabHsSS meWMelsasmmefmmm

t heAZEUPW(‘ﬁ%]ﬁzirat%% H¥aBlelfod o PR tbeipbadd of FAZERR30 In particular,
di fumarate is substantially non-hygroscopic and

AZBOsHT difingdrgte is) suhstaeu@ltmncph]@ygoscﬁmp and a¢cordingls 3mlikg gawrphous

fonﬁé%%%@@é@j rd%Qs? %(%e%@l éﬂ%‘ﬂ 8tzrtilggr s%?r&g%:n{f egaﬁgsgé%o wafer vapour.

Anfﬁt&hlcﬁ%?ne §F FOSE BHSR ﬁrB@leﬁﬁﬂc\! BEcRLRNhO toek8SBof a less
er mo amcally stable formto a nore '

thetnietymadicalyrstatll fgrns tosduneref themmarianamisslly stahla ferm can result in a

reduction in the dissolution rate. If a variable mixture of two such forms of the compound of

. Formula I were to be present, the dissolution rate and bioavailability of the active

compound(s) could be variable as a result of the different characteristics of the two forms.
AZDO0530 difumarate exhibits other physical properties such as crystalline size and

shape, melting point, density and hygroscopicity that differ when compared to other known

forms of the compound of Formula I. Such differences may provide advantageous handling

properties of the compound such as improved flow characteristics of the solid material and/or
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reduction in the dissolution rate. If a variable

m xture of two such forns of the conpound of Fornula
wohoowmse1t 0 be present, the dissolution rate apdr/GB2005/004807

bi oavailability of the active conpound(s) could be

variable as a result of iy different characteristics

of the two forns. 30 AZDO530 difurarate exhibits other

) hysi.cal properties such_as crystalline size and )
imprYel JUFalingt diRg TpRAC o U 4 VARGE Y BRORISY e ampyoved fyrmulation
and ot SR BBt Pl A QMIerclef Sl Ta il th orystl
habit ad WA (5§ e difanheatelpiovities phegdarial wath adbatthgeons fifientiod psapelties.
as inproved flow characteristics of the solid materj al
arMPE?PVVD?@&%?@éka&WWPXEZé@EP%@BWd ongcopppgreipkepale at a
. L Lt QN [ ufacture. Such advant ages may
high %&%&cf@é&l%ﬁ%é%%@ﬁm ation and processing of the

CPD05RY difurraniebagthe X fayadiCRAvNBhH hitdrn SABiMtialli as shown in
_ particular the pr%ftal habit of AZDO530 difumarate )
Figurpd deradieaften wihighdneladesdhe peakd vaikasnade shomiriatlable 1 below (which

ists 5 BT et o st Evaare oy 2 %5 "R gh T evel
of purity and in high yield. AZDO530 difirmarate has

e X- ' ' ' tantial h
Tabld '€ A émﬁ'ffe&\{s%}@(ﬁ%m&@s antial’y as shown

ure erel nafter I ncl udes the peaks on

the 20 scaie—shym%4jﬁfﬁﬁﬂ+}4—+ﬁ&fwwfmmich l[ists the
first A%@QS.S’Q]@ and 6_OfCalE THERSHIESH: ansk ot her peaks) .
1o Tabl e #$.3XRPD| peaks for MzZD0530 difuparate 20 scale
Rel atifve i7ritensities 5.3 M 7.1 S 9.4 S 10.6 VS
18.3 VS .3 VB 21.1 VS §21.4 VS 2310 VS 24.3 VS
In partiCy}) gr, pne or noreyoT the peaks at about 7.1,
9.1 apd—% §> T Tabte 1 appEa to—be—di sti ngui shing ,
f or AZDBB5 gi-Furarate—35-As—rent+oenred herei nafter, a
measul 3 - i in-an XRPD spectrum
will he abblt plus or nminu¥50.3 20. Such a degree of
measul emebt.derror shoul d béStaken into '

23.0 VS

24.3 VS

In particular, one or more of the peaks at about 7.1, 9.1 and 10.6° in Table 1 appear to
be distinguishing for AZD0530 difumarate. '

As mentioned hereinafter, a measurement error of peak location in an XRPD spectrum
will be about plus or minus 0.3° 20. Such a degree of measurement error should be taken into
account when it is assessed whether or not XRPD spectra have arisen from the same physical
form. The person skilled in the art will understand that it is the relative position of the peaks
rather than their individual peak locations that is a more reliable indicator of v.xfhether or not
samples of AZD0530 'difumarate are substantially the same.

As mentioned hereinafter, the intensities of the peaks in the XRPD difﬁactogfam may
also exhibit some variability, depending upon the measurement conditions used. Accordingly,
in Table 1 and as quoted hereinafter, relative intensities are not stated numerically. Instead the

following definitions for intensity are used :-

% Relative Intensity™* Definition
25-100 VS (very strong)
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account when it is assessed whether or
spe ra have arisen fromthe sanme physi cal
W(bgqn O%2¢killed in the art will
the relative position of tjhe
i ndi vi dual peak | ocations “that
i ndi cator of whether or not 20 sanples of AZ

e peaks

not XRPD

f T
under st and t ha]{%f%ls%()??/omsm

rather than their
is a nore reliable

D0530

di fumarate afe subst@mlfally the saSréstroAg) nmen

herei naft er, [t+he intensities—ot—the—peaks—in

i oned
he XRPD

natugé of the grovd meatestal afas iskoysn by &

diffractogram1nay aﬁSU)exhibit de€5V§ﬂF3bll ty,
usc J.

dependi ng up¢nthe—megguTeTETTt[COoN

Accordingly, | in Tabl 31 and ag qumwla’ei nafter,

relati vepe 9515@\% ﬁlte%§1t@§ BreREivad 868 K-Ry BIf48bn Yatterns measured
Instead the followmng definitions for intensity are

%1ﬂae¢aanabbeshtmt ensity* Definition 25-100 VS

used :
(i te%rg«ea%m«a SR S S S
poir ) e GRS ) 0% s Vel Dl Bl et aowt 231°

and BRGnélkiag pogt peakas al atoius 23 CAZRA RIS the maﬁgpahommd the range of
that the salt has a nelting point in the range of

abowti#3atto 23’2 Adare natiatardy, tfwon@lﬁng peiat s e r@ngq@ APRg234 to

YR R X N -
that'} 301 RRRMte /3 gt ﬁ?e%g solfB thh ds &l rdhdidng £tha%out 235°C and

nmelfting.point 1S 1n hge o out 234 to
a m&BhEpoiat pdakuk asduy 2379@ mel ting p0| nt is about 237(:

Typi cal | DSC anal ysi s shows that AZD053
di fihe fl“espp@,rogccmygthaqqémt ARG qifmpgraty l%lw%@tf"l@ﬁe 5
meltin yt I 2

net 8B an N BB 330 L SERPOATE 1P 16 161

15864303 3150d ] fwmamx)eu@o-s(bmmm%mgunﬁpaitmmm ehdaid ek of the peaks
WhICh i ncl udes peaks at about 3359 3 3100 2700, :
39 Fefomato

at abont 83300 1719682 apner o be dispmguishs
E?QF%D% of the

1200- 1000, and. 979
t A EERELO ogag‘é?é%%éﬁam&f%nﬁf bigﬁtég%éa
mat%a‘-ltié PesHdsh 'aggmﬁ@l’f anf4OmAoAHout B0 8 Bore ARirdula3! FIHl@laﬁlorphous
formof AZDO530 difinuarate maybe obtained if a sa
senge gf digdegt pagie 19 ﬁé&g%i)
for about 10 or nore mnutes. The anorphous nature of
PG oy ound material was shown by the absence of
di stinct peaks in a XRPD spectrum Crystalline
sesqgui fumarate salt forns
Crystalline sesquifumarate salt forms

We have also found that, when AZD,OS30 difumarate is shuried in water, or when less
than two equivalents of fumaric acid are used during AZD0530 fumaric acid salt preparation,
AZDOS 30 fumaric acid salts are formed having a lower fumaric acid content. We have noted -
that such salts form a crystal laitice with sufficient space to accommodate water of
crystallisation. Thereby, reasonably homogeneous crystalline salts may be obtained in the
form of sesquifumaric acid salts containing between two and six equivalents of water.

| In particular, a substantially homogeneous crystalline salt may be obtained in the form
of a sesquifumaric acid salt tetrahydrate which is designated hereinafter as AZD0530
sesquifumarate tetrahydrate. AZDO0530 sesquifumarate tetrahydrate possesses a crystalline
physical form that is isolable and of reasonable stability.
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salt preparation, AZDO530 fumaric acid salts are
formed having a lower fummic acid content. W have
noted that such salts forma crystal lattice with

ST ey e TR —-—
subst&{tﬁlﬁfﬁxlfohiﬁggne%ﬁg Eﬁrstqﬁ)fﬂe 6P R &h.{’@rﬁeﬂt@bér{?ﬁer e gﬁ{uggg%, more

Ses(q rirc acird salts cont al nl ng "bet ween two

conveaientBopreatad thadt sboot 8004] preferdbiy petater thahaboute@0%. Most preferably, the
substantial Iy homogeneous crystalline salt may be '
degreg of srvisHmity if meatepfien aBPWtdSdesqui f umaric acid salt

tatr { a¥ ' ' t '

| SHRINOR S e o502, B AL BN B Fotec o
AZDOSHi chelimiotdctletof tfiiraiyciad Heposbesmes frdonc! ¥ Stiallki.Meconveniently

physical formthat is isol able and of reasonabl e

in thespags 1ilhyto lvich.a00s/copveientiydryiogzbosy oowettent 05 AZRAS30 to about

de fscrystallinity (that may be determ ned by
L5 e‘i&ﬂ%@‘ﬁ%%?@’)‘?%’f“ ¥ d!'s substantial |y honpgeneous ,
C Ipg A AbGI 30 eéfii fitriabat € MBIER] the ni1&ahes of BRA nddledille of
60% nore conveniently greater than about 80% -

AZD@féX toreaeh otpculgtod watdydies bl rargeoEonvb St S tor kit &r egsivgniently in th
t d f tallinity j t h
cnes 57 5015850 ShBl bR S SOl PER GBS o oo

4 equilléits bBFAter. of each nolecul e of AZDO530 to each

nol ecul e of fumaric acid lies in the range from1:1. 3.

t AZD®S530 sesqnifiadran tétahyiinate hng theaXgey diffractiongatiern sebstantially as

nor e. conyeni.entl.y havi aho 1 equiyval ent 530, .
showpgn Eigd 3 i e eay ot Gf 3P shale A St Thlond Bigag which
: ' ate, the nolar ratio of each
Lists ﬁg?%gﬁ e o %fgejl-{\ZRBOS Og%)b each nol ecul e of water lies
Tabld 2y t he XRAPeehksior AZRWB 30 eedutifuntarate tetrabpdretet | y i n t he

range 1:3.7 to 1:4.3, nore conveniently having about 1

equi val ey cQfe AFDO53Q f.9ivakofsifes€dUl VRI ents of water.

AZDO536 bi?guifJnulatc tcivshydlatc tras the X-ray

di f f r get+Sp—pati-ern—substantialty—as—shown in Figure

2 whi ¢h ixgﬁndpc peaks nanﬁp 20 _scalel as shown in

Tabl e|2 béd4w (Which 15 [i$Xs 10 of the nost intense

XRPD peak$3.9 Table 2 XRPD fseaks for AZP0530

sequi ffumangpe tetrahydrateys20 scale Rel ative

intengitieg 2. 8]VS 10.3 V§ 16.4S 1B.9 S

21.1 S
22.6 VS
23.3 VS
24.1 S

In particular, one or more of the peaks at about 2.8, 10.3 and 22.6° in Table 2 appear to
be unique to AZD0530 sesquifumarate tetrahydrate. _

DSC thermogram analysis for AZD0530 sesquifumarate tetrahydrate showed that the
salt has an initial thermal event between about 25 and 100°C which is believed to be due to
the loss of the water of hydration. An exotherm occurs above about 150°C corresponding to
crystallisation of AZD0530 difumarate. On subsequent heating, a further thermal event
occurs between about 230 and 240°C corresponding to the melting point of AZD0530
difumarate. ‘ '
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19.2 VS 20.1 S 21.1 S 22.6 VS 23.3 VS 24.1 S1In
one or nore of the peaks at about <
W%‘W"g‘ﬁaﬁzz 6 in Table 2 appear to 20 be unila(ﬁréé?zoooammsm
AZD0530 sesqui fumarate tetyrahydrate. DSC t her nogram
anal ysi s for AZD0530 sesqdifumarate tetrahydrate
showed that the salt has an initial thermal event
befTive 46 Aa faruA ZDB5 HnaksGfandte thrahpdrbtelshewedla tweight lads ef between

aboutg %g/mtugde %iéw%gggo%\g%t A &S&e@ gdr aial u'%‘én thg )l(oosts g? about four

equ19£1¥§t5%“da&?t' on of AZDO0530 di fumarate. On subsequent
g, a further thermal event 25 occurs between ‘
abd‘hb MT&pdctM@@yiwce é&p@ﬂdOiﬂ@ desquti fuenanstk tatrayydraieris shown in
of AZDO530 dif nnarate 2002 %5421
Figupeefy hexsradisy obiehoneludes pealesaal et S Krmbs3)0-2700, 1698 (C=0),

166@?%%{&1{%"()3{660 br %w%@glgré%ﬂé’x\% o%ﬁie%& agﬁﬁ%tg 3345 and

tween  about o and tween a out
169801t ggRend teglistngubkilgdssABDOsDsHsqlifitmara®qetiahgtant s
of water. The DRI FT spectroscopy trace for AZDO530
sesqui fumarate tetrahydrate is shown in 5 Figure 6

Acgg 3 JeGlydes peaks at about 3345 (N-H),

'%%&t%%&é—l%o 1450 and 1400-1000cm 1. In
pam¢ Batleailso fongd tHat RIID0580 niahde b@&’daiﬂlsati ﬁ@hﬁbktgaﬁa 46lvard that are
1698cm 1 appear to be distinguishing for AZDO53

wet znetbq @mm’f{aa: eryetalliae taieia vhichas é@sg@asﬂdl heppanatier ﬁ%ZlﬁOé 30

tnhylshé F»(S’Erﬁlaﬂd? % LG % 1} ?ss%{‘%&ﬁ%@%\%% form that

ise romorgani c so
is ea%illﬁsf)&tdn Al 182186 ¥sffialchilp eableith b Iﬁé}ereﬁﬁhll}flbb pi@pared on a commerc1a1
-desi gnat ed_herei nafter as AZDO530 trihydrate. AZDO530
scalq gtjaiyigh kevel ¢t§3umm %Fhln highvipldt it possesses a
Cr yst aI L] ntf) tﬁs epnetc of tin? rg%}sénr%?lthvefljuo? %ere 1s¥;r$\§<9ﬁlda§ sglgst%{]gally

f1ci
hon@gaﬁaw@ky@tauae@ammef@(@bhloﬁocaBalahylaadaucg@ahlﬁn@j of
purity and in hi yield. 15 According to this aspect
7- [Zdﬂ- ylprp@s‘a@ﬁrhy @nxy]oirteﬁnahY@OPﬁalpﬂ Xyggingzoline, e compound of

| the 1§ ups iag‘]ﬂ tﬁll%)l:?lstané r‘r@% $ (50 g%} tgizé(?tﬁ? (lA%ngSEB rtr'f‘hy%rate)

7 [\ﬂh&ﬂt IRidtyd PiaPk dZdsbtinydn}ieh ROx¥] todr udblaaiiB R0 Acous

- 4-yl oxyqui nazol i ne, the conpound of the Formula I,
crystallinstteihydratel form af thesompewndt the Fernmylalf, éheede(gn@mfmtalhmty (that

maytbe Ag%/errmne%)by XRPD means) is conveniently greater than about 90%, and more
conveniently greater than about 95%. .

When it is stated that this aspect of the present invention relates to AZD0530
trihydrate, the molar ratio of each molecule of AZD0530 to each molecule of water lies in the
range from 1:2 to 1:4, conveniently in the range 1:2.5 to 1:3.5, more conveniently in the range
1:2.75 to 1:3.25, preferably having about 1 equivalent of AZD0530 to about 3 equivalents of
water.

AZDO0530 trihydrate is a stable form of the compound of Formula I. In particular,
AZDO0530 trihydrate is stable in the presence of water. For example, when AZD0530 is
prepared as an aqueous suspension the resulting suspension is stable, whereas aqueous
suspensions prepared using other forms of the compound of Formula I may tend to convert

partially or completely to hydrated forms of AZD0530.
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When it is stated that the present invention relates

to a substantially honbgeneous 20 crystalline
wol2bdnediat e form of the conpound of the For mulpgrigribésossor

degree of crystallinity (that nay be determ ned by

XRPD neans) is convenientpy.greater than about 90%

and nore conveniently greater than about 95% Wen it

i's t this as t of t epresent j nventio
e@bﬁg‘? Hﬁw%ﬁé%@@y r%aﬂﬁﬁ% P@Pére ORe GopmRFTeiohsqaly e high level of

: f
pucf REL L UAIE a0 008055 R M bl oppatine
anhydfoes famgd A7DP0530 andlinfd Grtaimewstalliny gitdratdutichlly- admeptable salt
range 1:2. 75 to 1:3.25, ef er abl y havi ng _about
formg aﬁg@()ém The pezpaistion pEAABSH0 sihydiate ap@ﬁt:@m@fthereof and

I
e TS B 1 B
t rAZDdSIw eibiydrsd¢ Bd the Krray QETpctesaReerodubb@hdlly &5@hown in
exanpl e, when AZDO530 is 30 prepared as an aqueous

Figure dlipseinafias witieh ineldes ﬂwgveé@meth@, dheti §0)scalblskowmbeFabds 3 below

spen u5|ng ot her forns of the

“ﬂ“@§W%%ﬁiaﬁ§Fn&ﬁiﬁﬁﬁgeﬁﬁﬁﬁg S to convert partially

or conpletely to hydrated forns of AZD0530. WO

2006/ 064217 PCT/ GB2005/ 004807 -25 AZDO530 tri hydrate
Tablerhy r eaRP] frakpfoeefl2@f30nribydrganer ci al scale at a

high Ievel of purity and in high yield. In addition

AZD0530 jggawgrdte cqnﬂggmq@gﬁﬁﬁ&ﬁd Info a crystalline

anhydnous rrmof ALpUde-@go rmto certain crystalline

pharITEL,cu:lgBal y—acecept ab satt forrp of AZD0530.

The prepa -on-Lof—-AZDO530- 1 hyrlr at e, puri fication

t her eaf aﬂaﬂg'—" canversion tMm‘her c‘rvq alline forns is

benefilci al60n teérms of yieM and purity. AZD0530

trihydrat&7B8as tthe X-ray diMfraction pattern

substanti aphry ag shown In fgure 3 hereinafter which

I'ncl uges g peaks on The grLneta (0) scal e shown in

Tabl e gW' (mﬂan Hsts10—of thenost intense

XRPD peak o-Fabte—3—XREBb—peaks—Foer{ AZD0530

trihydea 2237 dcale RelatMe intensities 7.4 VS

13.8 M 12149 M 116.0 M_17M M 19.7 M 20.2 M

In particular, the peak at about 13.8° and, especially, the peak at about 16.0° in Table 3
appear to be distinguishing for AZD0530 trihydrate compared to the crystalline anhydrous
form (see below).

As mentioned hereinafter, a measurement error of peak location in an XRPD spectrum
will be about plus or minus 0.3° 20. Such a degree of measurement error should be taken into
account when it is assessed whether or not XRPD spectra have arisen from the same physical
form. The person skilled in the art will understand that it is the relative position of the peaks
rather than their individual peak locations that is a more reliable indicator of whether or not
samples of AZD0530 trihydrate are substantially the same.

DSC thermogram analysis of AZD0530 trihydrate showed a broad endotherm between
about 50 and 94°C which is believed to be due to the loss of the water. The endotherm

showed an onset at-about 65°C with a peak at about 75°C.
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about 13.8 and, especially, the peak at about E Do
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trihydrate conpared to the iryst al I i ne anhydrous 15

form (see below). As rrentT% ed hereinafter, a

nmeasurenent error of peak location in an XRPD spectrum

wi | ThebEGAHouAZPI0G30 aihyiraieishodved a2feigiBuoss of ablenradé betfveen about

surenment error shoul d he tgken int.o. accqount when
30 g 5106 SeaesoBndines erlo ol abe PG Sp s ShiBierar | ser
fromthe sane physical form The person skilled in
the art will understand that it is the relative

A cpesilliriecmhodrothfepbasefordd rat her than their individual
peak | ocations that i re.re]iable indicator of
wheVRdRVGalse, gtundéla%fpﬁi@&%%ezbes gmeiin e grhydzgug forms, namely
t r j :
o R A e O s L R A R AN Bl and a ighly

crysditing fdufh thrtichad 4 Gambive vell slefisdd rsitinlg poinheWediiave Goundehat AZD0530
| oss of .the water. The endot herm_ showed an onset at

trihydyatercan Bersgdiy canysated top sushtiaiskomegonopisaryitalinezanhydrous

7 h r, t fcl :
e A e e e T T e
and klibdequatt ceswedion fgarthgdidue AZOXS30 braiidusta rhéune €or preparing anhydrous
equi val ents of water. A crystalline anhydrous free

AZR433 indrgh BV Aahudrais AZP003( st masuahETIIBEI6 PessRsea crystalline
phy&%ﬁoﬁﬁ‘a%agﬁ elta%gy ggﬁi’e%“ s 2190 ﬁﬁci{éﬁtﬁﬁgétéblgﬁgg%@ﬁfégﬁﬁ&ﬁy

non-crys ormtha oes no

" anh§id@bhé Eshdit@ing thad itdnay Radily e prepated ah b iconfepsiah schiatat HAakgh level of

a narrow, well defined nelting point. W have found
purithand indpglegeld. t ri hydrate can be readily converted to a
¥

subst ant i al | I N f
ner BRI SRR A RRY Bl Y SRRSO RIS Biting oPHAR
sub§taEdl g Hohgtnadas 6ifysARPRT3AN iy doRyéhatts ghéhtantlan about 60%, more
subsequent conversion to anhydrous AZDOSSOerr ovi des a _
conperterilyf gspatgrrthynationy Saienpeiaddy graoo dro abputrf0fhagd mpraypreferably
us 5@0530 is unusual in that it possesses a

gree@? hc}é?rg? out 0, . . . ; ;
. ry I'né” “"physical formthat is easily isolated and

i s ghigAradAZI00B0tE ¥ stbBofm bhdRcofipbai@st Fetdu¥a . In ga.rticular,
anhydrous conditions that it may readily be prepare )
anhpdrons A3 isalergstable imthegbpang® of woler. Bpweyriy anhydigngl AZDO0530 is

proxhcgg?hcb 9 {O%Pﬂ%%) %@%%%%ﬁ@g%ﬁo}rg ! fi% %lﬁbista,lnﬂlaﬁ}y arﬁltygr%tus storage

con8ilat aRtiopaihtdigsmgeneous crystalline formis
conveniently greater than about 60% nore

cordminidensIAZ10 BAtraay terdity blowaparsbog a ppamsrcitlispale at a high level of
purff!}5 SI?& 1%rhi,<tgltltq %Qld?kir? g&di?lgl?l/:) a%ﬁgdrgl?sr KzBbS &? cr:a%bt!ey converted into certain
crystalline pharmaceutically-acceptable salt forms of AZD0530. '
Anhydrous AZD0530 has the X-ray diffraction pattern substantially as shown in
Figure 4 hereinafter which includes peaks on the 20 scale shown in Table 4 below (which lists
10 of the most intense X‘RPD' peaks).

Table 4 XRPD peaks for anhydrous AZD0530
20 scale Relative intensities
7.5 ~ WA
15.1 S
17.0 - S
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greater than about 95% Anhydrous AZDO530 is a stable

formof the conpound of Fornmula I. In particular, 20
woankyiags AZDO530 is very stable in the absepeg/ag¥2005/004807

wat er. However, anhydrous AZDO0O530 is prone to convert

to AZDO530 tri hydrate durpgng storage if substantially

anhydrous storage conditions are not maintained.

Anhy drrets—AZBe530—+ay—+eadtty—be—prepat ed on a
conuneM&e&MMauri ty and in
hi gh yiel #9.31n addition. abhydrous AZDD530 can be
convelted208to ¢ertain 25 ¥Bystalline
phar maceupp.gal | y- accept ablgSsalt fornms|of AZD0530.
AnhydrifousA4D0530 has™ the X ray diffraction pattern
SubStcnU%By as Stowm T V§' gure 4—thetei nafter which
I ncl uges 27 of—the—26—scale—shown—n Table 4 bel ow
(whi ch—i-§ 0.of the post—intense XRPD peaks).
Tabl e 4 XRPD peaks for anhydrous AZDO530 30 20 scale
ReDiagt prvmorieraf eimssttang peaks. 4 abi@it 159,178 and 71.8@° SnilyGn particulax one or
2(1061064217 PCT/ GB2005/ 004807 _-27 :18.0 S 19.3

both 9%‘ 9 VeRY stiopg peaks at pbous 264 and 23.374n Toble # appeanie by ﬂlsmshlng for

nd 18.0 and,

anhy&ifﬁu§ ngtD?) %g?’@&nf}%’%g%ooﬁte u@l@;@&te %&%’%ge(\%é?@'e trong peaks
atASiﬁx@hlﬂio@G Iéreamndie?, 3 BedstirehRiat errdr dieaialochord® an XRPD spectrum
di sti ngui shing for anhydrous AZDO530 conpared to the

will l:terabﬁy B ar mgan(Sg’é?@ ahehe)degse Agnmmcmm;d:rror should be taken into

[ fter asurene eak | o
sccoutf el 1 Sise P THCUE P B 000 sl BEs SR g ssfie physical
form STEO persSE GHRET B thOBASHI ANBAStafd IRE itSH O rElakee SRR of the peaks
into account when it is assessed whet her or hot XRPD

rathesfhew their indivaivat peariodations thakis sanere rplinbdé mdicatok of whethheor not

PS5 FREE AR B gt end chat 11

DSC thermogram analysis of anhydrous AZD0530 showed a thermal event between

about 133 and 152°C. The onset of melting was at about 142°C with a melting point peak at
about 144°C. '

The following particular crystalline forms of the compound of the Formula I are
disclosed herein :- |

(i) AZDO0530 difumarate;

(i)  AZDO0530 sesquifumarate tetrahydrate;

(iii) AZDO0530 trihydrate; and

(iv)  anhydrous AZD0530.

Each of these entities possesses the same pharmacological properties as those
dlsclosed in International Patent Application WO 01/94341 for compounds such as
4-(6-chloro-2,3-methylenedioxyanilino)-7-[2-(4-methylpiperazin-1-yl)ethoxy]-
5-tetrahydropyran-4-yloxyquinazoline (AZD0530). In particular, each of these entities is an
mhibitor of non-receptor tyrosine kinases such as c-Src which provides selective inhibition of
the motility of tumour cells and selective inhibition of the dissemination and invasiveness of
mamimalian cancer cells leading to inhibition of metastatic tumour growth. In particular, each

of these entities should be of value as an anti-invasive agent for use in the containment and/or
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rather than their individual peak locations that is a

nore reliable indicator of whether or not 10
W%ﬂﬂﬂ?ﬁ‘fﬁ’cﬁous AZD0530 are substantially the sgm /004807

t her nrogr am anal ysi s of an%drous AZD0530 showed a

thermal event between t 133 and 152C. The onset

of nmelting was at about 142C with a nelting point peak
treatatent affxolitlltddeur diSeaftieThask krysialigiefamis efithacoropysidalf tienormula I

e b S bl L1

?ﬂ{ ?Ji‘@%@éiﬂ PR3 R ammal
t ”ﬁﬂ&lélf?g ,S dﬁ CS%E Y a%ﬁf/%llr g%‘}seh?&%DOSSO. e[’Eaac entooff o s
inclddﬁ@lanﬁmsg itiesorpodlydssmdatedn @aoaydearitnstahdeayd ‘pldrmaceutical

)yroperties as those djsclosed in International Patent

prac ZRharBACAAECH LouW9aHioRor conpounds such as
I [

| pgék?:g(gx{an ‘Q’lt8 aﬁsﬁwﬂ&&;@{t SURALOXNBA i drl Y préoiiéa & friFilbitRal
compodiér #hicticopipriass the yibtoeysgbitaRz of ttrednoAZioA 53 B9sociktion with a

particul ar, each of these entities is an 25 inhibitor
pharmgpeisally-aeceptabie difepsenfaidnases such as c-Src which

prQyi I

LS PEgulF LFE o Goni s e ey ion bl tBthi ol adfpred for ol

adméHiStE@Ih T efmpleds itabtas ilvengashat or sefitrogdsuks, auaemsror oily
cells leading to inhi bition of netastatic tunour

- suspgnsionsh emplyiquay dispausible poders or granples.sTURS O Plvé%S)sf% tamdcal

* acmfsPliol P B har? By DK D99 B ant i E i Sl s o

* suspesdiotd) St IRiHflatbn %fbk eghrhpleBilin sjuse@ssispelsR® or for parenteral

15

20

25

30

crystalllne forms of the conpound of the Formula I
admigigragion ¢for ssemplelas @@teiﬂl?efllcyleﬁ@r@lq&ﬂé(ﬁtﬂélﬁl%@l‘mﬁé""’&@?ﬁ,ve

R S VAR PR 3 o9 e g

e Bleferreldtfdthiot HOadmmiRRAStio & ot aﬂhﬁﬁﬁﬁfdtﬁbnf Theubtateadbstance of
i n accordance wi th standard pharmaceutical 5 practice

the memlophawmr@wnﬂz admindsigred prellpin thademr af 9hlete anot her

FloSlel ) QBT LR REEH SuRBSIL Byt poprges vsing
oon@ﬁ}ﬁ%ﬁﬁ MaSm@octiti] bXoiSBAls Gt bit vASSakiwal inGhe W.{ Thes, compositions
phar maceuti cal | y-acc {gt abl e diluent or carrier. For

interdedrfpt eral edeanasormutain fon prample, Ohe of MoERdleHinEayWestening, flavouring
m ad e}?t ed for

S A A L R L e S

bind¥fs, eiskﬁfe%rém REDS! RBfcarRiiBla Fillefh iBEIQHS, bt @campm @e[cﬁose sugar,
or granu syrups or elixirs), for topl cal

starcles; mod;ﬁc@stamhes(, fomngek aqrbéolamomae@rﬁalts sehelasdesivatives (for

exa:%g*e qnﬁ %i]ﬂl?eg%ﬂo osg Iclg gﬁge:)m @Qxﬁﬁg{f& )@gﬁ& ngrfa&l’tol Suitable
binRHSRERAL,38) exnf1 poRAABMyRFolone, lactose, starches, modified starches,

sugars, gum acacia, gum tragacanth, guar gum, pectin, wax binders, microcrystalline cellulose,

methylcellulose, carboxymethylcellulose, hydroxypropyl methylcellulose, hydroxyethyl V
cellulose, hydroxypropyl cellulose, copolyvidone, gelatin and sodium alginate. Suitable |
disintegrants include, for example, croscarmellose sodium, crospovidone,
polyvinylpyrrolidone, sodium starch glycollate, corn starch, microcrystalline cellulose,
hydroxypropyl methylcellulose and hydroxypropyl cellulose. Suitable lubricants include, for
example, magnesium stearate, stearic acid, palmitic acid, calcium stearate, talc, carnuba wax,

hydrogenated vegetable oils, mineral oil, polyethylene glycols and sodium stearyl fumarate.
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adm nistration (for exanple as a sterile aqueous or

oily solution for intravenous, 15 subcutaneous,
woi20é6g/@pAani toneal or intranuscul ar dosi hg or agCc®/GB2005/004807

suppository for rectal dosing). A preferred nethod of

admnistration is oral adpgnistration. The active

substance of the invention is conveniently

dm.ni st er.ed .oral | r ets \
AddiBf PR Sk ey Fe RgPd beRgS biksedabyes, sabilisrs,
anti-GAAMRE) IR Fowd RARIMERS at BN ents 8P ¥E&HNt O ther suitable fillers,

phar maceutical excipients that are well known in the

bindes tdisiThgsntsclubpicsits arshalddibnah¢eidends vhichonay besed laeq/descnbed in

the AR FHGECe  uFb RGP0k PP TG are) B s it dition; The
Theoﬁ?fnr%&meeof d&lﬁtr&??ﬂ%‘le{c Of}d B 01! P'lileﬁ? c&fﬂc?ﬂﬁ@sage Forms

ers bin sintégrants an rrca
1998 Sl ddainl Bhatmhdeatiss, 3rd Editien 1095, mé&mh&gtoh‘&@hmi%a,ceﬁug%clences,
ar che nodi fi ed starches, mannitol, sorbitol,
ZOth%HB’P&%(?ﬁQ salts, cellulose derivatives (for exanple

S ufﬁﬁ?%ftﬁéﬁltt 95 *He & 1\9ee§dé>§+a§§€fof tﬁ? krlvg!ﬂ?c?'ﬁ%lﬁt 19 %bﬁl‘é}ﬂ{yg W1th one or more

ex01p1md; todeoddoera siagdaidsage forhywilhydepysari Vadpﬁﬁ)enﬂmgmg&e the host

starches, nodified starches, . sugars, gum acacia, gu
treatm@r&gagé gpﬁpartl@{yzgrrovgtg it ag@g}lq;tfgtlomﬂ obq:)?@gml@, a formulatmn mtended for

I l el Lyl
oral i&@x&%&é@ t% l’{ucr:l{lelf gxﬁé ggllnpe%?ealﬂ% ggﬁt a1¥1 ﬁff ek X %f frg 0. ? msgeto 0.5gof

activeyigkin®d (‘Qbﬁtfén&énﬂ)ﬁ@édl ul 0980 nligg @hc@éﬁ Bt@fix&méhﬂ? @lohill ®&E200 mg or from
copol yvi done, gelatin and. sodi um al gi nate. Suitable

25 t0d+09| %)ec@mmdqdmﬂma@appr@mwé& arnﬁbvfélvem@fs%mmﬁ ef pxpdpient which

may é?rg lfodu? @g thcggfngrr\% t?,’ﬁf%( ?L}'ch%?)'%%lﬂér? df’rerf%rably, the

formﬁl@hblu {V@lfB Sompthéég f@éﬁ%ﬁk}/ﬁoﬂiﬂdﬂF ¢€500 @S adiek substance. More
hydr oxy g}rop cel|lul ose. Suitable | ubricants include,

prefefahly, tlescmph tlowglh eemprises fesexample, §peniQ0ong¢e 250 mg of active

al mtic ear : te canuba wax,

substite kineiafiy b0 £ B 22 B8 Rl SbSiand hory er nyl ene
9! MGRInE tROstER lbiiAkk @FHE 1nf/¢iﬁiéh%1ethefé& ROG/ &8 dabtic purposes
PCT/ GBZ005/ 004807 -29 Additional conventi onal

it wikk genegalbrhosadntinisteraresoibatceididly q‘raticsioa@lm tp¢ eangey/fat examaple, 0.1 mg/kg

ant

fl
to 20318 RE et BPedsi RO 8 Tepfitrca iR o apLERRY | P BREI, a caity
oral disBgefR aralfgesfo?teﬁagﬁﬁl@t B mg/hiol 1030E/k e 808y AAL E is‘}@é’éwed ‘More

exci pi ents wh nmay be used are descrl be
prefefablly, owdaily dosef lartleemaegwfpks,xamﬂha RdbgbR tol n@ﬂeg hui}ewelghtab
.Excipients, 3rd Edition; The 5 Theory and Practice of
rece‘Y?fﬁust rial Pharmacy, 3rd Edition 1986; Pharnaceuti cal
m?ﬁ@&tll\zfe 6iB3tant @ 8Bihe YRABRLE BIRSWBLE LA bt Shle %6}&01%1‘0&'1&”
and Rem ngton's Pharnmaceutical "Sci ences,
EdTlne ative 8iltanth ef theumventio podsessas thevsems lpbsﬂnamoh) gmfal properties -

as thés[g‘:e 1%35%25 gr{ o hat L}zatgxg g‘rjoﬁpg]ﬁgu o g&gﬂggﬂﬁ {gr) the compound of the
Fomﬁ?&?tﬁﬁx%id | 3¢ tpl\.!xﬂfo‘dlaii GHE Q&ixfé%]pﬂﬁgﬂhetol%‘?hehiﬁ%ntﬂoﬁ E(E)u? R of

e par cular’ route o mnistration

non-exeptpd tgrosmefkinases svich @m ciSnt ehithchrovides seleative inhibition of the motility
adm ni stration, tQ humans wil| conveniently contain
of tumgpr estls gpd sclegtivg Antybriopfihs disssmination and invasiveness of mammahan

cancer cells leading to inhibition of metastatic tumour growth. In particular, the active

substance of the invention should be of value as an anti-invasive agent for use in the
containment and/or treatment of solid tumour disease. For example, the active substance of

the invention is useful for the treatment of many common human cancers such as lung
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active agent (conveniently from1l to 250 ng, nore

conveniently from 10 to 200 ng or from 25 to
W%E)?Pﬁ@ﬁﬁ%d with an appropriate and conveni ent éﬁgﬁg@g/omsw

of excipient which may v fromabout 5 to about 98

percent by weight of the tGtal conposition.

Preferably, the 15 forrmulation will conprise, for

mdmgﬂmall ¢alldm Carelyr drel e@Csnrall @il Tag d:asneelilﬂm&tsa Ipmsiate ovarian,

preferably, the fonnul atibn w i se,

Col%%ﬂpgaém% PR ileduﬁ@gtgboa@@nﬁlglwraaémm ) Hhsnd eadmeek, bladder,

panfiRBE Bk Bphigcal ABEcR, bl fir At in bt o AR inccologica

(includigigagrevibalCermlonfebty) Wagael,ivalvall bpbstesine)iahd Whyrbid cancer and in the
general |y be _adm ni stered so that _a daily oral dose in

treafrpent ohp gRage Pb leukaermips and ymphaigy qa@hgnzgclgsoslgb Mg apb gL and in
the HE Rkt cgssé ﬁﬁ%(}llﬁg suddl \é%?rc'qun{ %%gﬁ @Sgoﬁlgst di vi ded

JOS€EsS. oral “dose ThY he range, “for
exargel ;ﬁlarrﬂad&!lfglf@l bfbp&l@wﬁbf K@ by subeiagti ofithe nvektioreday be
More preferably, a daily dose in the range, for

asse@smlmgslrﬁ f/og eEINRYg, o @ m@r/el@é thedest Phrgeghies ﬁ@clos@c@umf@maﬁonal '
e SRS IR DR ASRAT R Tt iy e

corfphss df8hd A Bkilled irPHS S£S Sush Eé@gpr‘éaé@r&fﬁﬂrﬁ’&&@ b@t@ﬂltca@&)hcatmn are
properties as those'disclosed in International Patent

mcqw‘atedéme@nbmfmmwsm for the conpound of t he

|
of ARl St 0ok PRI HiR Briear P dcpp gt A e

subgtyﬂce%fﬂfé ik eARASs ab'ﬁﬂibdﬂfer&n@’fé‘rrevﬁbr‘ 633 iR b OVIRBof treatment of the
selective inhibition of the notility of tunour cells

hul‘r_amd)rgain@dbpdﬁeb}’ﬁmapml on of the dissem nat| on and

[ f. | 30 di
J S —
kmats@ ‘i?‘s RBGbdife cSURRtBRORhRh id Meésﬁr‘l?‘(’)&%@ﬁfbd&‘@ﬁé‘icﬂaﬁ&d @fmour to

val ue as an anti-invasive agent r use in the

- progresstthiongk tite stepdsé of dlsmanmm@fths blood streamp unvagioneafssher tissues
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and i TP PEERERTDY A e SO BT oS ofthe
mve?iﬁ%ﬁ P@%e&ééﬁ‘ Eotm %@Q@ﬁ%ﬂé’&ﬁn@%ﬂ&ﬁ@ QORANBPABR bbtaindd by way of

(tncfuding small cell lung cancer and non small cel

inhibitiog of ane er I)lprem‘feths nommcopibatyeqsmwmecléin protein| kimases saich as c-Src

kmaga glt R m%-lg &hngil u%kpaggﬁ%bglga’cegsn dgﬁ%ﬁeélgtstg the invasivensss and
mlg?ﬁﬁng%%ﬁﬂfajfmeﬁﬁﬁm turh&&ers. skin (i ncl udi ng mal i gnant

nona gynaecol ogi cal (i ncluding cervical,
endaevetdingll, the mlwahbstaawe\oﬁ theaindenjitoens efeyaleera anta;atldunhour agent,
cancer and.in th 5tr ment..of .a range of |.eukaem as

in parhigulay aphsRlertivas @a%wya@smzn 108 apd invggiyengss of
marhB81idd @ﬁké@ﬁhs féfadﬁl kb ﬂ1h BN bBmSMHSHH QRS gmﬁ $adflarly, the
e phar 0 e

sar comas. gi cal properties o active
acus«u htisanceofthe inventionis nf valne alyn hei-irvasies sgeat insthe gontbinment

and o GRS B e ANTOVH GHES A OB, HF 46V I IRagS b venton i
expEHd Y ARE A GBthe PEREREIH GiStrdaltint BF thode hdmdrd BhithbREsensitive to
inhibition of one or more of the multiple non-receptor tyrosine kinases such as c-Src kinase
that are involved in the signal transduction steps which lead to the invasiveness and migratory
ability of metastasising tumour cells. Further, the active substance of the invention is
expected to be useful in the prevention or treatment of those tumours which are mediated

alone or in part by inhibition of the enzyme c-Src, i.e. the active substance of the invention



1o conpass of the man skilled in the art. Such test
procedures fromthat patent application are

wohbsakpar at ed herein by reference. Accordi ng peT/@B2005/004807
further aspect of the present invention there is
provi ded the active subsgpnce of the invention as
def i ned herei nbefore for use in a nethod of treatnent

s Qg TR R B BB B8 et
such ReAeAE PP Rifidally ARé AQive kliDRHRe 103 tﬁ&n@%ﬁ#&n% gxqcégl!eh fobe léseful in

motility which i's necessarily require or a local

the ptecmmmn QrdreapncrgroésdldMnmugﬂlseehne stages of
sem na ninto the I 0Qd st.rea i.nvasj on of other
© | DEGoRreBLdiEe tosPisraath e ISBHOR here 1 Biolded hecise Bt he active

subst)ﬁ?cel Ve nQuRthnl ﬁ%ﬂﬁé@he@&hﬁé’iﬁreﬁﬂkﬁé ARGERrd 18 me\:l%c ent for use

Invention possesses potent anti-tunour activit Th
as aniantitigvdsailei gvmin itlse contanmerd ah&/owaryatﬁfenﬂﬂf Johidl Itllirhbmctﬁseﬁée

~one or_ nore th non- receptor tyrosi ne-specific

prioterdng F‘h%q freef tisgspect pf Hedavarian, thete is provided a

methb@Ych Y&k atnl'b‘?luslhg&?a;e fe@{%%tcbﬁtgmgﬂﬁﬁ ?1 CY)@]# S8 ¢ solid

€ |1 Nnvdsl veness ratory a

' tumomemaesasam Sivagmbilooded a@miall suclAecmeg ingkyd of stmeh ae4tinédt which
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subst ance of the |nvent|on i s of value as an
compgiges admypistrringde sid anjol pa effp@ivieamanat of e peiéei substance of the
inven'tilaﬂ'aphéﬂedq‘ferélgl? tili ty_, di ssemi nati on and .
nvasi veness O nannallan cancer cells leading to
| Addordin®to Dfurtief aptatof the iMEHHongthewd 8 priaddd (B8 h& ddhe active
the active substance of the inventionis of value as
Subst%meaﬁ the. inventionies dafirask hereinkdferedn theainamheturesnf@/medicament for use

t I ur ease. Parti
inthe B op Bbariat oo TB RS & P b gl s man.
ustedcoldih@td DRirpeefafitd mhﬁras%éc@ af iR Nhveédtioh A& id Wi&% a
which are sensitive to inhibition of one or nore of

methedyfor g preysnsionen ireemspt of solig twnpwediddasaeswamrhloaded animal,

kin e 3 hat are,involved in t.he signal
such%r ansduct %f S&%&&SQW hﬁcggampgseisi%n} gé"n@é‘é”&ﬁ’&l an
effectiV oAbk Mf thalictivd stibebndBdfass askstidiDad de@ﬁea h&@inb&fore.
Further, the active substance of the invention s

exinserding to fethegsaspedt of hetiheensiosyate is pravidedrtbatseerftthe active

G SR SRS e 05 e
(heARRADS r @athlaf MHERLABNE/ AP .
I o5 g gy TGt Burs A ggs%t%‘gedtﬁénehlgmgn§f3°n

 recepton Eyrasing hhﬁ&ﬂStsudyased-SEdftlnasn tlzat weer inv blived deitie aighatettanksduction steps

25

30

. .heed, o suchtreat the active
whicl{ 888 1lhe NN ehesS P Briigry Taltiaer s B el |
t { I
TReCOBIEMER ne! FAGRAITER st 5Pl i diTB etk 1515 fided o
methodsfop ipvpreenitivher treemeht ctﬂtho@cmmmarsawlﬁulb afoaogdti vl totliilﬁbmon of
i nvention as. defi ned hegell nbefore in the manufactu
non-regeplor gsipe Kinasessyeh dGsSredanasy thatere inyolysd %thag@ﬂﬂl traailsductlon

steps mﬁ:hcl&m Rt &%soﬁndt this l?t& o‘cf%étéjsta%{ég%%émour cells which

di sease. ccor di ng to a 2 ature
compasgedminibicting té saidmiiahan éﬂﬁam@e laﬁlonﬁm tiegctive substance of the

invention as defined hereinbefore.
According to a further aspect of the invention, there is provided the use of the active
substance of the invention as defined hereinbefore in the manufacture of a medicament for use

in providing a c-Src kinase inhibitory effect.
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met hod for producing an anti-invasive effect by the

contai nnent and/or treatnent of solid tunpur_d]
WQ 2008/0¢42} ™ bl ooded ani mal, such as man, in neep&qjé(?&@gsg%msm
treatment which io conpriges admnistering to said
animal an effective anbunt”of the active substance of
the invention as defined hereinbefore: According to a
f urAdverdiag trecfurthkr fehtré ofthistaspat of iherimveinﬂomrtbetb degtotided a
of the active_ _substance o iinvent]j on as
metﬁ@f fon e HEpe Pifhec dingse mbitie av Gy Gonyrisgs administering to said

soI | ?%Et?r‘sour IH%?thelaBt&g]&b%ﬁ hOfh ﬁtlcfrnr £acfeﬁ§%l¥1hegémbefore.

|sease in a vvarm ode ani nal

marThekntiAancsr dieaindnd defitedtcheibef@anuysbeaipplitl & Bsbetbrapy or
of the invention, there js ovided a  nethod for the
mayinEglyptin gddigen ¢o theavazolite %Wﬁtavet e Hvantiena senieptienal surgery

or ¥ TR PR ORoARb R, S HE ARGy oD 1508 ot e
follewingehiegorids\f aptiatmbuiodgehtae- active subst ance of the :
i nvention as defined hereinbefore. According to a

(1) f urathes enddpestoncszents £for gxaapnle ether e196¢ kinpse famayjifibitars bike

oIS ARSI 2B i

-ylaﬁ@icq&me-marws@mder(dasaﬁmb,r]sm35480_5 OF. MécE THBRND004, 47, 6658-
t hose tunours which are sensitive to inhibition of

666hh metarlb@éﬁ@mseﬂyhlbgms dikg mrpaisnnstas gedhinhbitorspiaurglinass @lasminogen

, acqu ﬁ%gﬁpg%rcfﬂ{l& nﬁd in the signal transduction steps
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e i nvasiveness and migratory ability
(i) Of aMEpRGTRSH= AGintoBTRIC de@lslasd chHEBRLbROhEROR ab U§ddNE Mmedical
feature of this aspect of the invention, there is
oncplpgmusu@da%allgﬂaw agsutsf(6ar exaraplp cisvelatin,sarboplatincesciaphesphamide,
Live i nhi bit

i B E  RH B EeB BEBR e P s (o

exax\ﬁ}\lgﬁatanﬁfcﬁatbm&h\ég dlubfpyRidhaNMe LA 0#461] kA tegsfue) Qéltltrexed
| ead to the invasiveness and mgratory abili

methétrereteacytosing dnabinpside amd byskoxyuvdal @mtltu@@n@mtmws (for example
an B 5 B eo Bp B FE BTRHy oh. rabicn
mitéEjEh-0D e QB my3th a‘h@q&&mﬁgcmp aﬁtuﬁﬂtbﬁ@ @%en@ss(@&{gxaﬁ bletvifoa
i nvention, 'thére is provided the use. the active
alkaéauﬁs likecincritine Frenblastaet Viodesine apdnviimmselbinsranil idxeidsrlkeitaxol and
facture o anent . f or.

;
taxcietg): SR P RateeR B TBH (OETPBRS Higs Sl Jeias Hhe eiBfoside and
eniBFI4.CBRORG1 00830 cor 3 A6RARIERG; L0 a further feature

hi s aspect of the |nvent|on “there is provided a
(111)netdym§ltat10 langnts)mchuaa gnigoastregens kﬂon axanpln Iranmmf@nyﬁlbfesm
ch co nls erin said, ani
toreli gt R Hto (TOBITE RS Mo Ritend b icd e Canyatmple
bicdli¥@te! ftaRtdd ﬁflht%ﬁ@dé‘ﬁf O EaceHis, EHRH &RIYoRIsts or LHRH
treat ment defined hereinbéfore may be applied as a
agosisis¢for kramaply goser&limudguprorelad arel buserelidl iptogestogenst(foe example

" qui nazol i pe derivatjye of .the invention vent onal
me@ﬁ?@@ﬁ?}ateg,&rqrgﬁpgﬁlﬁjé%gw (for ex3mm ]Rlﬁtaﬁ é}laég)?zc?lgﬂetﬁoz ole, vorazole and

exef GRS BRE AMILIMTRY of LG YGR Es FREGerl:; t e

(iv)  inhibitors of growth factor function: for example such inhibitors include growth factor
antibodies and growth factor receptor antibodies (for example the anti-erbB2 antibody
trastuzumab [Herceptin™] and the anti-ertbB1 antibody cetuximab [C225]); such inhibitors

also include, for example, tyrosine kinase inhibitors, for example inhibitors of the epidermal
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foll owm ng categories of anti-tunour agents (i) other

anti-invasion agents (for exanple other c-Src kinase
Wofﬁm/d@mbnhl bitors like N-(2-chl oro 6- met hyl phemd e 04807

{6-[4-(2-hydroxyethyl)pi perazni-1-yl]-2-methylpyrim

n to 4-yl am no}t hi azol e- 53far boxam de (dasati ni b,

BMVS- 354825 J. Med. Chem, 2004, 47, 6658- 6661),

t ei nase i nhi bi tors 1i ke mari mastat and
gro“ffrﬁ%ﬁ Jiv @”Pr HaslnECER famalirityregiaa kingse mbihiters such as

| N'<3-§ﬁ€°?€?‘§[“°¥%’ﬂ‘é{ﬂ(18 Zrastbbhl S meypholpopppogguisazolin-amine

(geﬁmbﬁzmmm I78-(3-Reyaglbherds)-63Sib(2-Mmebshye tloxy RNEAL I8 4-amine

as_al kyl ating agents (for exanple cis-platin,

(eﬂo@abb%l at4) end 6cagey @p#d@s%ﬁ%rﬁhl@@ -4-fwrenbepydyen nust ard,

7 R oy AR S P PR RRPRISRR it

such bé Lapatanly, iBiklidde 61 fhe hepRodydiSotu aetdr famtlylifBiBtbfs of the platelet-
ral.titrexed, nethotrexate, m%t osi ne ar abi nosi de and

derivig graystly faceas: falariy seahrasimatinibi diifogsof setine/dweonihekinases (for

cxan L BTN A SN b S ALELS s, o el

 soraféib (BXY 43- Q)OG))%Hd iARBuelsHIR0M s %hﬁlm'@ MBS MEK and/or Akt kinases;

antimtotic agents (for exanpl €& vinca 2 kal ol d
(V) | i qnsiangipgamicagents sudli ablhast whish mhlbmtldstl af&ctsruf Vascular endothelial

srouf AR RSP T o G B AR oV BB Shin
bevad@RRAAQBRRAYIA™Y axd YEdH &&;ﬁ&ﬂpﬁﬁh@%ﬁgg nﬂf(ﬁ%r§) QRIIL 4-(4-bromo-

amsacrine, topotecan and canpt ot heci n)
2- ﬂuwamhn@)t-ti-meﬁgﬁm?a(]smcthyhspemmn -deimethgey)guinhesline ZDPH B4;

Exari? SUPFENS SHIZP ok She- %ﬁy&%&s»%%af@cyﬁwahoxy-

7-(3-BHPETIRIR 1 28 9%‘%@? tlgéﬂoﬂﬁe {Iiﬁé ?lel AMGE WOD0/47212),

cypr ot er one ant agonl sts or LHR
vatala'gb BB 7 WO %ﬁéﬂﬁﬁ)@r@lﬁéﬂé% lﬁsunh’rﬂub;rW&Ol/BO&M() and compounds

| (! | tr
that W P oL i GBS oT RSNG R OP A anigEmn ovB3 function

ol e, letrozole, vorazol e and exenestane) and
anda?ﬁ;%?t%{u?) rs of 5arreductase such as frmasteride; (iv)

(vi) i nhihiliradamaging@rent budbastCumbrtnshinns a&ﬂrcoﬁgﬂﬂmsechw@dad in
i nhibitors include growh factor 30 anti bodi es and

Interngtiggl P ateat fopligatioap WP 941021 oo VDU 4R REXNBD/E166f

b [He T dth
W0 G R P WL B T o)) sueh

(vii) i rﬂﬁtlbhn%@ﬂﬁrap@dssﬂ)r leR&hpid@hiosh WhicxadRieeted Y8 O8itA8ek 1i5R8 Gbove,
inhibitors, for exanp[ e inhibitors of the epidermal WO

Suchaa)@@ 88082 27 apCTASEBESUBEN04807 - 33 growth factor
(viii). rﬁ?fl%%t éa{pgragﬁf)é)%&g cSs mcElGF fgr exa¥nptlé/ arqg)psri)gc es Jto repleace aberrant genes

such % d3rafy men 4béirat® BROEDYE BRCATE GIROT Egzhé dﬁ’éét@c'i‘ ShAyRRbro-drug

ropoxy) qui nazol i n- 4- am ne (gefltlnlb
theraw) (@@pronehes yhghrasrihoge-1Bing-dytas{ne- dwmmsy,éh}'mmmnmm khibacterial

nitrrg S8 o K] BB B L0 K6 GPOBH plgeesto chemotherapy or
radlo&lefaﬁy FRRR M IRAR0E BRI g&sztﬁéﬂ p¥ Amam ne (Cl 1033)

erbB2 tyrosine |Icinasé 1nhibitors such as
(ix) I apmunntlh)a,pymppnolachas; mckuﬂuﬂgrfer trepgtio eyvivo gndw-hivd approsches to

i nhi bitors of the et - . . -
mcrease rFne 1¥nmun0gemcl of patient tumo celfs, such as transfection with cytokines such

as interleukin 2, interleukin 4 or granulocyte-macrophage colony stimulating factor,

approaches to decrease T-cell anergy, approaches using transfected immune cells such as



10

15

20

25

30

derived growh factor famly such as imatinib,

i nhibitors of serine/threonine ki nases (for exargJI e
WORME$/S#217si gnal | i ng i nhi bitors such as far nesyICT/GB2005/004807

transferase inhibitors, faor exanple sorafenib (BAY

43-9006) ) and i nhi bi tors-8ft-cell si gnal I i ng t hrough

MEK and/or Alct Icinases; |0 (v) antiangi ogenic agents

cytoﬁﬂ@ﬂraﬁ&e&t'@@ %Snd!l‘ﬁicfo@llé %B{)M&hets hisingfch@kie-tensfeara whradur cell lines
endot helial growth [for exanple the

andamroaqhasumn@antemvmmanwocbﬁﬂl growt h factor anti body

ﬁggtégc%m bb{r?%lpgrtxtﬁT ea%c[k]%vgi %Iwgﬁg)%aneosﬁmﬁ g.n%%usn gequentlal or |
sepa?a‘té HYQAE Bk 'ufH%)ld@&Il %ﬁ?@ﬁéﬁtg of(the ﬂﬁitﬁiéhpl Dehi Bhibirthtivh BEoducts

t hoxy) qui nazol i ne r? 2 wthin WO
emp}/tB@ 6&hipounds of this mventlon within the osage range descnbed hereinbefore and

2-met hylind
the Cfig TR NP HRBBOKU A LR TG dOsoRbaaoREs.
EX%'E%I%iuggg@ tﬁ‘ﬂsta%}ie@t %QQ{V@Ktmﬁiere 1§/ o%&ﬂ' h(aﬁ’;ﬁ@é@t?cal product’
WO 98/ 35985) and SU 1248 (suniti n| /60814)

compriging dhrepetine substahat ofithe lmv@ytwt asedefimed haml@nﬁ)re{ amdran additional

.exa Ielln(gr}] YFF’F? sof i.nte r|n 3 function
anti-GAeF R Ao S potep b SRR AL SRS s ch

as Conbretastatin A4 and corrpounds di scl osed .in 20

I nternational Patent Applications WO 99/02166, WO

00P4dka2@s fAlGhO repdrtial ofibe GdllBdag partivDaOyet4liad fam ofithe

02/ 082 Vil antls nse, t her api for exanpl e those
commr&pfléh%F( W1 83 S SO GRS PLeeeRbove, - such

5'53.39@% &%% 53038 irsense;  (viii) gene
apy a ac including for exanple appr oaches
to(n)epl efmq:ra;bnemgaﬁrﬁD@SéS@mmuzﬁnmwthhaheﬂer ant p53 or
aberrant BRCAL, or ene directed enzyme
pr émdr uéorgra@ggﬂ%&g%gte as those using
cy sn%g i nase or a bacteri al
nltkr re uﬁﬁ%ﬁrﬁg%%fr% gggg’rd;aches to increase
patAcesidingioarfarthe aspect hets phaeatpyvantion thelied$ prvalest a process for
such as nultji-drug resistance ne t herapy; i X ‘
DrepRHRE A GOREPUSY AR SRR SR HE A Hghe G A0 difumarate
wmcqf(co\ﬁln%%egnd i n-vivo approaches to 30 increase the
genicity of patient tunour cells, such as

(a) tr aosheid 46-vhibiv-2 ¥ nekhylesedsuxyhnilias)- 74ﬁ2—é¢ hrethyilpip@azin-
interleukin 4 or granul ocyte- nacrgﬁhage col

y L
1-yethomyl-Attetsiyrepysn-4-yiapyrisaaakae v Do 9 geufficient time to
using transfected i mune cells such
fom%‘W%B@%%%%%ﬁ%m GB2005/ 004807 - 34

(b) Cytigdathe-the AXSI0680 edfuwdarncy. i tic cel |l s, approaches using
cyt oki ne-transfected tunour cell lines and app roache

usilhg 4a66r¢hl¢r972@3—91@thyle@ﬁfho§mﬂ@s0) Teigcti-wethy ipprazio-1 YDethoxyl-
t
U A i

1nm£é@[§%l ﬁl%v% By By tfs@abniecompued WMII €t epfiraple cilsen

enmpl oy the conpounds of this invention Wi thin the
pa@a@eiescafpgé injthe prioharg onwhen pisesisd as apgjof the forms described herein

such as AD0530 trihydrate.
Conveniently, conversion to AZD0530 difumarate is effected by preparing a solution |
of the 4-(6-chloro-2,3-methylenedioxyanilino)-7-[2-(4-methylpiperazin-1-yl)ethoxy]-
5-tetrahydropyran-4-yloxyquinazoline starting material in one or more suitable solvents and
by adding fumaric acid. Conveniently, a molar excess of fumaric acid may be used to ensure

substantially complete conversion of the 4-(6-chloro-2,3-methylenedioxyanilino);
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the other pharmaceutically-active agents within their
approved dosage ranges. According to this aspect of

wo es/0dayenti on there is provided a pharmaceut 'P@ﬂ/GBzoosmmsm
product conprising the active substance of the
invention as defined hereggbefore and an additi onal
anti-cancer agent as defined hereinbefore for the

j oi nt, treatment of cancer. 10 Processes for_the
7-[2%4)-3%&?%91%@21&l-yla%thwﬂﬁotmrﬁlgvdp%nyr%ﬁy xyewwcame.swétmg material
0 r
to th%] grzgjﬁ)ggb dﬁ#ﬂng%a‘f% Cgfségré@gr: 113518 of ?Hn'{ﬁf r?raaecéJdafr%l K%%%gﬁipound is at
least @ F)u e apper 1rhit bf flerfupeap adit oenRAHEE30is 306 Clbﬂlcfall n@6@lefiently, a
tetrahydrate; 15 (iii) for_preparing AZDO530
slight miofay gkease of Hmenrici apid is gpeds i SKARBIC ViR YN e g tiap DO BEYIC acid to
ct . of pt
the ﬁﬁ'x%%g{ n{p%ngcrl éslﬁﬁﬁstglgl& g\%ml‘?ﬁ)eb ut 9! 1 tBri% I ?%r%ufaﬁly J%)g? ?Xﬁ)élt 2:1to

ocess

3:1, @ofeopaptilatlyodbouh2. 2Hor nul a | subst antially in the form
of AZDO530 di fumarate which conprises: 20 (a)
c ofit apartigidar embodiment, a solution of the 4-(6-chloro-2,3-methylenedioxyanilino)-

7-[12 €4 élegh; 1!),]18&321%- ?-’ylsretﬁcb:%/]—%qteg‘ aprylzlralnl- oioxqumaéo%me S art)[ngpmaterlal
is prejravdd)i8 taheXire Bf bifd SraYR REMEASHIdenyd, @m&&&n@%ﬁiamh%%khas a

umaric acid for a sufficient tine to formAZ
co-salyeniinginidabde organicsbivents efeavataymiseihlAZOIBE BGavlictsalvantas wich as polar

proti Stucnty g Geanple (ol Ry Meianol stbpneligpigpigol and

n—buﬂaﬁ@lr ?gl'af‘né‘n—idllohﬁfsbﬁléﬂtk suckras aliphatic esters, for examgle a (1-4C)alkyl
5-t et r ahydr opyr an- 4- yl oxyqui hazol | ne "used

(2-3rlkanoate estert paiitiawilaily ethybacetade, stipimtica(p- 6G)kwtenlcsapmhyularly acetone
abve e any.formof the.c For mul a

and gV e @ Ripho s B Rles oo RN Y b e A depnd nitiles,

partnﬂflirl}%ceml@r@&ﬁfeﬁfinﬁ§ - Rhted Rl 55 s&@éﬁﬁﬂ% added to the

herein such as ADO530 tri hydrate. Conveniently,

watecmiseihls saventto Slﬁzdme)&ﬂ:hchofawm:mtmclude db1f emtmpde, lyomatic solvents
preparin Iutlon 30 of

such 4 fﬂ@ufm Sriicalag Cﬂ%‘feﬂgﬂn&ﬂr@aﬁnsfgﬂaﬁmﬁ imdyder fqrexpapleeisppiopancl or

ethyl'a@@cﬁéz blna hiteghdexy | -

5-tetfrahydropyran-4-yl oxyqui nazol i ne starting materi al
i nFarthe quinammiiae sonbeinids theaipeafit amanakt oflyrgadelsolgent used will be

mari c Cld Conyeni ent |y | ar__excess of funari
depelaf@fa ihg ergasicpolienbrrene! andfbe pentiions ipdebwhich e quinazoline
f
°°mﬂff&?§?§%n2%&a%wf§ﬁ‘ SPPOTe R BEsTS Ao B 2ueb olsapsgano or

ethyl I%ﬁ‘éﬁb@&@ﬁ)@e/ &XIHBEV30 mbg, such as 2 to 20 ml/g and particularly approximately
- -math%l pi perazi n-1-yl)ethoxy]-5-tetrahydropyran
$

10 ml/a J%/Wé‘i@?l&f% &pmaéolg%ea:pmmgnwl@mla “mlfgs refges tmhqm@ue of

orgarfu: Eél%lﬂ og" {hegl {lét %ﬂo 01 é? m#@éér%d%q?ﬁi@we‘? &fg glekh%flplperazm-

-yl)éthﬂi}t] Serh’aHﬁirﬁpbﬂ‘ﬁi 4@1@@qdmmmnw gihglebrhid@lvent may be used or
critical. Conveniently,
two or more organic solvents, for example a mixture of ethyl acetate and isopropanol (su1tably

in a volume ratio of approximately 1:1), may be used. Water may be added as a co—solvent.
Conveniently, a suitable ratio by volume of orgénic solvent (such as isopropanol) to water lies |
within the range 50:1 to 2:1, particularly within the range 10:1 fo 5:1.

For the fumaric acid, the specific amount of solvent used will be dependent upon the
organic solvent selected, whether or ﬁot water is used as a co-solvent and the conditions under
which the fumaric acid is contacted with the quinazoline compound. In the case of solvents

such as isopropanol or ethyl acetate a range of 0.1 to 60 ml/g, such as 2 to 30 ml/g and
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slight nolar excess of fumaric acid is used. For
exanple, the nolar ratio of fumaric acid to

W(ﬁ%ﬂ(’% 17 ne compound i s suitably from about %éﬂb«?%zoosmmsm
10: 1, particularly. fron1apg#t 2:1to 3:1, nore
partlcularly about 2.2:1 a particul ar enbodi nent,
a solution of the

partfbu@aﬁ}ytﬁpbmmﬁte& Tfetl/ yd mtabl]edmlhn ifirmare) acid. A single organic solvent

4- et hyl pi per azi n-

maylbeymsyépﬁgyg,})r @O’Eeeqrgﬁﬁﬂj 8PS 4R %ampmaigﬁm ethyd acetate and
isorRibl (g 64 blom 3o SRR Ak ol I et ol may be

addéd aga C@scﬁodante QonvéaieritBhh eulfab!ﬁ?(ﬂtlﬁ bg obluartaf cagaic solvent (such as
wat er - m sci bl e pol ar _organi ¢ sol vents, such as pola
isopsoRANPY 1@ Hiaies Hes Withisy the xanes b8:1(te 3: 4 epmicelgry vthin the range 15:1 to
[ EEE |, ethanol, isopropanol and
> %@ICPSH ‘ﬁfahé’ rﬂg)gﬁ protic soI vents such as aliphatic

est@ptfonaflpronexamdre seed(clysély of KYD05IRdifmabicangabeadded to
ester, particularly ethyl acetate, aliphatic

enhgrgeduifiRomnpithe cmﬁl@um/whw& @ﬁ@nvgﬁ@nﬁ@ﬁ@%é@ [ghfumarate.

ket ﬁim‘? gﬁ{}é‘é Foe 08 e‘ijﬁgn dth%r ) b ld{fgma is ¢ de d[ent upon the

partﬁﬁlﬁr%ﬁchbh b@ndﬂ@&[ﬁ\iﬁl@d %ﬁt:ﬁ ¥ teﬁp&@ﬁn&;@i@%ndﬂ c&“ﬁdnbirgamc solvent and
co-sol vent may be added to the water mscible

whetlesrpeasting aystalsgrecussiic Feaerally|avesetionting Qfgior exgnple, from 5 minutes

.e mati c solvents such as tol uene.
‘_to 4?’3‘9{% ?JF%%HCJOnvem ent organic solvents include, for

ex andrfativeB) Rk oPbrga@t BlvedeRiyetns@ficRnioXoipletely dissolve
t hereof. For the quinazoline conpound, the specific -

 the &ribuhiore, Songhiiesediorrarinokdda-dimasthypipereindtybebenyl-

t he organi c _sol vent  sel ect ed he condi t|
st RRRr R e SR R R B B Pa SR & isgftRea
throtkhut HREprbbuwr C@n@éﬁh&‘lﬂy By Eehﬁmﬁg\&% Rpoohd 6Nths P‘@ﬁﬁﬁlad&n a shurry
I Sopr opanol or ethég acetate a range of 0.1 to 30
1

duriex tlog PIOCRSH the AZIN0§3 fﬁ@@”@n@ﬁnﬂ}ﬂfﬂm withaut the need to induce
e GIRENE eA oR s HE AL B s

sl Bds§ nQIbePpbraRrat @ s%stirﬁﬁll constant temperature. Without wishing to be
ur%rm-chln??o ?%3 nmet hyl enedi ox%anl l'i no) p7 2-(4-methylp s
boun@ by dxciory, #5s thought that the process proceeds via a mechanism of loca 1sed

ainsufigh & Dol 2hBr S S b e PEl B feratin

1-y9&BER) S -RBhNRIRS pyrant 2510 ?ﬁﬂj&z%lﬁe BiaptindrBat@fial @hB ¥hbsequent

acet dfe and i sopr opanol itably in a volunme ratio _
crystdllisgtion oX AZRI0SBY difum)aratmalgleltoe thesderry v&atversmmgrows desteilied herein

. ,as a co-sol vent. I ent ratio b
s tefiie B novaiee GEiRaRY R0 iy BuoH ubF sfaive ToeEHl to AZDOS30
diﬁl‘f’@d&ﬁ lies wthin the range 50:1 to 2:1, particularly

rn the range 10:1 to 5:1. 30 For the fumaric acid,

t heAspeting tocthtsmspemt obthegodserintvensiod, thezdelis flso pmyedad@rprocess for

upon the ani c solve t selecte eth
ProRREIg® COTTG Q@l ¢ Foppulad pysiant ﬁ‘a Sk %ﬁﬁﬂgfw&gvafate
Sl.C acid is contacted W|th t he
Whlgﬁacna {%?rt]llé %n’pound In the case of solvents such as
i sofy op ahwohmig it Iwinpamﬁi 4@ cioreahgenahylencdidxyanidino)-
m /g, such as and WO 2006/,064217

7-[deirmethy trapsr e w%)ethoza?gg?tfqhaéqoaynap -y B¥ YHAZO g, In prsolvent

systiid &b pshsﬁlgaﬂlao%a‘?ué Vivddignd WIRKI € acid. A single

or gani
(b) adding a solution of fumaric acid in a solvent system comprising an organic

solvent and water;



10

may be used or two or nore organic solvents, for

exanple a mxture of ethyl acetate and i sopropanol
wo(88/deablry in a volume ratio of approxi matelypgrioB2008ak4807

be used. Water may be added as a co-sol vent.

Conveniently, a suitable.gatio by vol une of organic

sol vent (such as 5 isopropanol) to water lies within

th 50: h h
155) " £ oGachi el ity e, Sty Bl S e Ru I RS,
%b on aﬁl'aﬁ‘ntauﬁﬂg tHRMmARILE ab s %&E&ﬁ%ﬂe%e%v@fha%%g}??uclﬁatmn has

umarate may be added to enhance initiation o
commazm:vé,rmdon and/ or the rate of conversion to AZD0530

Adebs30sd b S A LRSS TBHR e to par L cul ar
repgl bxgrgt ggt%lf %r%@t%s lféleﬁe %ﬁh@ﬁgfﬁm tﬁ Mbfate %}a}')lleé the

presen rgani c SO er see

_difunmrzytstsa]ltmlaermepk&aﬁmlﬁghmnﬁtyl y, a reaction tinme of, for

ex le, from5 mnutes to 48 hours is suitable.
Salgghmre@wso lyends imrBe pelvent syveindudesrganie splygntp avhich are

wate TROI R W o G PO e ST i Ree I propepstom e ppedioely

“abové patissolved) Sylité‘tﬂé btgmdl]c sdbvents include, for example, weakly polar organic

5-t et rahydropyran-4- % oxyqui nazoline starting materi al
solvenigsych Auglinhat¢ érr(vly6¢ ligvbethiersed (4{7RPoiaEn sihersisheh as tetrahydroﬁlran

more o?a(}%gc?t}?u ﬁm}ﬂ%n{r‘]o?g&érﬁ Q% é@ﬁl@bﬂglpghéqg re%%gglgagﬂqﬁo ropanol, polar

non-Iﬁ«Zﬁ@ bel0ertds Suchmg @I-&Cmylk(g-j@ﬁlﬁafbaw éstt@sléuchfa@ efi§eakeidte, aliphatic
i nduce crystallisation by, for exan% cool i ng the

(3-6(pkstonescsugh. a%wmwmlmhgh@ @m@ﬁ suchysdb drillmgtlgylﬁomamlde or

Ny elrol R PE RS A iees R Bl ot PR B agvent s or

15

examle dthGkytatel tA kifigl REwARS sIIVERE of HEniPNACETThe RE BLREEHthEiaBove
a mechani sm of | ocalised dissolution of the

solvents(rgayxchs wed- 2, 3- met hyl enedi oxyani ni o) - 7- [ 2- (4- et hyl pi

- 1 Slienty ol piest b URPFSACH PSS e bstantally

‘ comp3dta ChhveeksiSRb b al(6aRthre RIS afUsMnediokysiBhd)L A - (4OMe@yIpiperazin-

20

25

30

AZD0530 di fumarate. Hence the slurry conversion
'Yl)ﬁh@?@és%’fetremq)mim fretasiyauingzalnesighting matssiakto the AZD0530

difunfiig (P S Golay T8 o5arif g ARRUREZOLRT cBinapi R oblepeRD. The
uppelaﬁlﬁﬁcctf tl‘iéf fuhﬁﬁc Ql’:ﬁ%%ﬁ&edtﬁ’ﬁgﬁ i 9 critibar @oh%rﬁérﬁ@r a slri]%ht molar

provi ded a process f preparing a conpound
excess@f Mam agdd sstsadt Ferl dxyunprlﬁ tieemblor mtmfof/ﬁzrﬁ@ﬁcs@cld to the

5 S 55 T 5

more%ftlcuzarly abog
2 yl p| per azi n- 1 yl ) et hoxy] - 5-t et rahydr opyr an
- Eorlthxgjnazodine bmmpouml thesspbaifin imosytsifemgandei vesit ngedasmﬂl be

depeahre BEPLEAs el Pt b P ane HhoB ieszoling
comp%%& Nl onBlat WAk the fMQang 08408t Caf %sgﬁ%% %ﬁ&pﬁggpropanol or
ethyl acetate a range of 0.1 to 30 ml/g, such as 2 to 20 ml/g and particularly approximately

10 ml/g is suitable. A single organic solvent may be used or two or more organic solvents, for
example a mixture of ethyl acetate and isopropanol (suitably in a volume ratio of
approximately 1:1), may be used. Water is conveniently added as a co-solvent. Conveniently,
a suitable ratio by volume of organic solvent (such as isopropanol) to water lies within the

range 50:1 to 2:1, particularly within the range 10:1 to 5:1.
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-37 (c) reducing the tenperature of the solvent system
to induce nucleation; (d) maintaining the m
WQW@? “2{Ure bel ow that at which nucl eation h}éﬂr/ém%s/@omm
commenced; and (e) isolating the crystalline AZD0O530
di fiunarate. 5 This cryst‘ggl i sation process for
preparing the AZDO530 di fumarate enabl es the
di Fonthefu@asahdid] the bgecificepasund of solvxng hsquluwill tye. dependent upon the

oreai e EE WG (TS RY BH1cS VAT SRR 90 2 o SUngiprcogyitions under
|
whlcth:tgg 'glgagﬁgc{ %tl&j {set)oﬁtact’é‘ﬁ a\ﬁth( t‘hF guﬁ%ﬁgov ggxln i, 'Slg ﬂ{l/ée se of solvents

such&‘asut@bé@nor @edthyl asethte@thsge ofOl Liden( thig, sexdianp? & 3®\mﬂlgdyd

polar organic |0 solvents such as aliphatic
partigplarly apgrpginpgjely d ﬁ@{els @mt#zte eyl R R entawbeaised or two or
moré &t %ﬂ%@ég[ gﬁ%tﬁoﬁe s 1 uc L ggetg 1l gﬁ% la%ﬁgsoirogaﬁol (suitably in a

voluh&QQﬁ@bﬁﬁpﬁroxmteiil INGRayeoised. Sltarantenveniehtlasadded as a
(140 al kyl (2-3C)all canoate esters such as ethyl

co- selcrentatc*@nvamimpﬂmtausaitat(lerasio)hyo@tle‘nfesf ygaHe gelventéfushas isopropanol)

to Wﬁt_e];[g?sﬁ\gvitfé?%ﬁ]ofang b’ gq gsl gargfc %&1{ @Lgﬁ{%qg 1% 5: 1, more

parti@ﬁl%ﬂ?ﬁbéﬁtllbel A particular organic solvent is, for 15
exanpl e ethyl acetate. A single organic solvent or a

mi $ha cemppunshve(oehlam-23onethylenedingyaniligel- (b2 S medylnperazin-

R SARSEHR o AT g SRR AL B e proces

by h@zﬁtn‘%ﬁﬁe compound in the solvent system until substantially all of the compound has
chl oro- 2, nethylenedloxyanlI|no)-7-E2 4- et hyl p
dlsscplped akzikawise, the fumaric acid may be dissolved in step (b) of the process by heating

e b B R R RRR PR MU FRR s giotves

Con{/é}ﬁeﬂiBfl @xichrc%hip@uﬂci 1sfH€Qt@d b Soo€ e reQuditehipz@ire BE the solvent systems
onpound is at |east 2:1). The wupper limt of the .

for mfﬁnmnt@nm:ﬁod:owﬂﬂtemsmvatmh Mererponvani¢ntiycedch compound is heated to 2

e L, S0 TR, oSBTy LS5 48 i
d1ss$lﬁt151li‘ eIf n@é’ésﬁ‘aﬁ‘? Qlifheo NPV Aed Sohiibnk %my)beffﬂ&%_dﬂb @&thove insoluble

particularly fromabout 2°1 to 3:1, npre
matepr&ﬂt M&ulstamlayltaamog thetempdratzs ofibe solutionaf thaﬂ@inan@lme Compound n
eci fic amunt of .or Cc f
the 13pgq o GOEE. soerirnt o emnes Siopur ) Behe: B Serm

fum@adid ?olﬁf?&gista'de&is ROARTx 1B nty thdiFoSMIRNRA 84 slightly, for example
compound I's contacted wth thé fiunaric acid. Inthe

to a casperafiresin theerange sflabouta¥ foSOHE dp ammiurage nueleaidn C&ﬂe& AZ®0530
a range 0.1 tao 3Q.mM/g, spuch as 2 to 20, nm/ d
difupgats. Erdn Py aaxefsvlasfeg St G Polsation e ogch EdfhspOuiiousty or on

addﬁ? gk Br Ao *e HonyBielRfy, H%eiglx%e §NQa Rt 2 2 temperature of
orfgani c so ent 30 exanple a m xture of ethyl

abowCs0af eed nlestatscme efdedad efcuidga lnhyleatmna)ﬁtbfb AZDOKS 3@ didumérate and
appr oxi mat el.y

b t i ent |
the e waaxtaaaeéewéw”?raes%v@ﬂ%ﬁv? for seVers! B & IR

‘crys\%ltﬁé?ihﬁﬁ’ ?Focgsts 108 u% 9k YA R BHE e De AORESRARSI 3t 4 Dntrolled

es wt K
rate to ambient temperature. A suitable cooling rate is, for example, about 20°C per hour.

The crystalline AZD0530 difumarate so obtained may be isolated by any conventional
method, for example by filtration or centrifugation.
When one or more seed crystals are used to initiate nucleation in the crystallisation

process described above, the seed crystals are preferably crystals of the AZD0530 difumarate
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range 50:1 to 2:1, particularly within the range 10:1

to 5:1. WD 2006/ 064217 PCT/ GB2005/ 004807 -38 For the
wohublsi7aci d, the specific amount of sol vent pggREwsidosso7

be dependent upon the organic solvent selected,

whet her or not water is used as a co-solvent and the

condi tions under which the fumaric acid is contacted

wi t h_the quinazoline conmpound. |In the case of solvents

whick irapy bedrepssRsh isig vy syitakle mpthode Eir sxamplerusiigehemethod degsribed
s > 30 nug and 5 particularly

Wltmgg%%(&?nﬁg%%garﬁﬁ%gi s suitable. A single organic :
S ok wélbe apprediated 9 thomah vikilled in the bt thet geprocsitasaRtibed above
for exanple a m xture of ethyl acetate and isopropanol

may besyartedmsipgirautine skall arebkraatlpdeeo fFoa gpaaRlenat iavgrsa addjtion procedure

. ter | ' t e a . .
ey SN HROHRES 05 FEODYSLE A BBE B ot mprgacic

Furthef, for @@fiple, pEONMERT thiSAZD0OSE) disRiraRanobthinell ubdnBhlly free of any
lies wwthin the range 50:1 to 3:1, particularly within

othertAeDP Ejfermpany afdhequantitres ef the cormpeunsiA-tr-thilombout -
2 .10: 1. The . . .
2,3t en GRS A (4 methstnsrginr Y o S ot

4-ylok P@fiRdzoline and fumaric acid that are reacted, the nature and volume of the solvent and

1-yl ) et hoxy] - 5-t et rahydropyran- 4-yl oxyqui nazol i ne may
any chesotliest thesgtio of thetcoppoaynt sblvenie if sdeer mibiprdisauiptayed, the

t he.compound i.n, t he sol vent te ntil,substanti all '
vl Br GRIEP R feneR e e B PisSelotio s i fion Phades may
be vatiddBEbLedGiple, HaYleRForlbSBOHNGHaratk BhERe {hc& byl B example, the

process by "heating 15 the conpound 1 n the solvent ~
evapagdoreof somd of thelbavenit iAdletnatiztlly, micldabien cowld bemuiucad by the addition

di ssol ved nveni ent | each c ound is. heated to .
of a sSFRIF o fretyeat Fbhe CABBFHEOR PO LHEER) VERinisyeEsfEtation of he
sqlutfoﬂrﬁo%lr'_(afllicﬁﬂ &Ebogw@if&nﬁal%&r%}s%lﬁség! ssol ution. More

conveni ently, each conmpound is heated to a ,

t efpee Amtalrogprovided e prargpefonpreplning a S@npamtiGd@e Formula I

referably. int e 35.10 80C, t onpl et e .
substgptEalg] i ﬁ}eéfﬁ.rm (of %@@géﬁwl B telypRyRR s smprises the steps:-
coLuti . s . -

b ool AT el o A SR eqmuprising an
orgardobalv¢mandfwatdne qui nazol i ne conpound in the range of

a&%ut 50 t,o 100C, conveni eEt ly }‘ n the range_of about

6009 o cRFESINg RArtighPYAPOTARRE Of thegelambaisin Brinduce sugleation;

They m . WLAsa - Sk f :

e>t®rpl )e(ctoldthgg tEaﬂae%/%rrper é?g}é’eﬁllé i eﬁe?oﬁ glgllbbe?llt ge%g)tﬁ%%%r& Etﬁlcr()i

8Q0@) t o iesiating gerystatliead ZD0530 sdstei fdfdddte3IBrahydrate. -

difumarate, It will be appreciated that the nucleation

nelhid eystallisplipreprogess Aprpreraiing fhe, AZR0538 sesquifwgargtrdelphydrate

enao 1 SRR i SRLGPLSTY bagshin Dbl
CrSifitablesorgdric sldeds irothe B6loeHtageenuadieds s1@anidfkollvBits which are

AZDO530 difumarate and the mxture is maintained at a
water-gofde at the éeraperaiyenat wiseh the stagténgapaterinbipsoqess dep @yimmediately

s i, Sl ARG a0 e T st
and RIRIpEsic JoBRREY, &irWkemph (3LHC)aBbIR1E Rthi 48 SndiidiR], iethanbPind

. exanple, about 20C per hour. 30 The crystalline

isopraapEs 34 pattioutes osganiceloint &irmee imadminire withavase ibyfonenample

conyent i.onal . .
acetondtiile: A smgl% organic solvent or a mixture of one or more of the above solvents may

be used. Conveniently, a non-water miscible co-solvent may be added to the water miscible
solvent. Suitable such co-solvents include, for example, aromatic solvents such as toluene.

More conveniently, water is used as the solvent.



10

15

20

25

30

met hod, for exanple by filtration or centrifugation.
Whe or nore seed crystals are used to i
W%a%ﬂllg@g‘{ﬁ%n in the crystal I [ sati on process dggé@&gfogsmmsm
above, the seed crystals e preferably crystals of
t he AZD0530 difunarate V\D 6/ 064217
PCT/ GB2005/ 004807 -39 which may be prepared using any

suiBvapomtiorevhthd sofvent cexdepiiectad hinagnhiﬁﬁ tmapd:rafdre by, for example,
described. within the acco

alloWgesp Fettion st 78 IPER VEREY ALV Efie s efapaiation s mey be

oGS ST G G EBARE g o o 0
80°@getinty ertientyr ad @boltr6@°C5 Cuomy arfientlyeal ﬂmeaf@ay sudhens 201 armitoogen may be

of AZDO530 is added to the sol ut umari ¢ aci d.
passed inta OF acrpgsythe surkgeeof thy solytipado £pesa SHgFvaporaiion. Once

| nuc%%%%%%%ﬁ?@ %eaélg&gﬂﬁgrﬂ%hﬁ& I angt %Pfléelgg% gf oﬁﬂh)ﬁ to a temperature

bel@@ﬁfﬁbﬁﬂﬁe&péﬁﬁﬁh todltow crystalhsatmn to continue. Conveniently, the mixture is
- met hyl enedi oxyanl I :3503& 7-[ 2- (4- et _hyl pi per azi n-

cooleslé@ AdsHerautedelorh o ﬁnoraﬁynwwﬂwﬁ%&mr%a%@f fabout 5°C.
1Fbea§ﬂ gec§£Q& b M{f"ﬁ&l‘?e% in emft’ﬂafg p?&@d&%é : HRribed above

CO-sol ven rati

mayqyam@i@a bing edutBiskill afndaquﬂadget Foi edatipde, Ipsoxedimi thyteslzDO0S 30
the volunme of water used and the tenperatures of the

sesqifymsraig ierphysinefe iy gbdainpd pubstantisliphiesseisnppher BLRRA( dorm, any of
the 1'1:19%1 l}ﬁ)e(sa 5@11@ Agg#)% ég %thﬁﬁra?% tllieh\?ohgxlng o L %{egh&&nﬁl\é rﬁﬁue ?nd volume

of ah{€o-S6lk ¥ réhlplo‘yeﬂ endahé bﬁ?ﬁpératﬁk’d@ bﬁm& deRolacuh dsvb@oratlon and cooling
i nduced by the addition of a suitable antisolvent for

phasels anayi Hegistiedit Eorm@m @uclpﬂgn@@yld&eéa@mqqé by the addition of a suitable
antl%cﬁ? elrjigcg%rte a(t(::rlF% g%gasl tergszgtél%a é)lrf gt !s%ﬂlt'foﬁ%nmh‘fcg W%%O
sesqRifRERESe feabhyiapafjstllisds.compound of the Formula |
substantially in the form of AZDO530 sesquifumarate
t etheshydingios figthertrpsperhef theasesenkingensios; theyegy provided a process for

T RS

Whlé}b}mﬁ@{l@gﬂﬁs@gtl al evaporation of the solvent system
to induce nucleation; (c) cooling the mxture to a

te r(p)e r atdisselving tbavcembpent 4-{@peioad, dresthylprpdiqymnilino)-

72 byt et By L PPt i el TR i o sobven

syst@ﬂh% ﬁn@&ﬁ%@er%@@ﬁ%fégamsmew marate tetrahydrate
enabl és the sesqui funarate tetrahydrate salt to be

pr dppr ededusitty thi tqpegreratyre afSheSiplveablystent teiniducesuicieation

in the sol.vent syste ncl ude or vent

o & et SR e R A peaRe PaoRhAlR ﬁl‘ffﬂwcﬁaﬂm has
Conﬁﬁé{cgd ngamaterial in process step (a) immediately

above is dissolved. Suitable organic solvents include,

for(d)axarrpjlﬁmgrthe ciyseHieusPDeE 0dobydsatiet ri | e  and pol ar

Pnre? tI% y Ir AR gfef B i The émvent gyste?nc aku%% rgfr)gl,rasnlcssu ‘fven‘tas which are

- water-soluble at the temperature at which the starting material in step (a) of the process is

dissolved. Suitable organic solvents include, for example, weakly polar organic solvents such
as aliiahatic di-(1-6C)alkyl ethers or (4-7C)cyclic ethers such as tetrahydrofuran, more polar
protic solvents, for example (2-6C)alcohols such as ethanol and isopropanol, polar non-protic
solvents such as (1-4C)alkyl (2-3C)alkanoate esters such as ethyl acetate, aliphatic

(3-6C)ketones such as acetone, aliphatic amides such as N,N-dimethylformamide or
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i sopropanol. A particular organic solvent for use in
adm xture with water is, for exanple 30 acetonitrile.
woAlGgagd1e organic solvent or a m xture of onepef/cBIR/004807
of the above solvents may be used. Conveniently, a
non-wat er m scible co-solLyent may be added to the
water m scible solvent. Suitable such co-solvents
-t cingors BRGNS GHET 3 SRS oA RIS e solvent s, for
/ 4 -
e Lo R O TG LET v AR BaTar wor B L iheegf thgsbove
solvanésupay bt used. by, for exanple, allowing the solution to
stand i.n an en ves . Alterpatively,

| th )
eVHPYTALY o @§°%9? %éter is35e¢ Bythg splvemt sastg,qnéh@rthe molar ratio of

| watef: @0 -61@5116%3 —tn{é:‘l?ﬁyé%éﬁmgg&iﬁﬁo)%-He-g@-g'{e%%ﬁ%ﬂ%pﬁ)ertﬁo%ﬁ

of about nveni’en

5-tet@hpdrepyrentdtgloxyauidagutis is gakast 3eh). The apperdimidof WAGEBoncentration
. __mybe gﬁpassed into or across the surface of the
is notgftifief, SRWeBers gkl lawe perler egajsatatess uggde &or example the

' ] i pn mxture .
molaf Ko Rl AN D e MU P PP
1-yl)tthopgr StetitBydropyaht-awWl&Mainakdlireds h@mblyofeRaRbMRBLE to 1000:1 or

Conveniently, the mxture is cooled to a tenperature

moreppirgGplady thotmabent Fd te Bk defilent |y to a tenperature of

: ' ' d by .th i.lled i
t oy o Mttons A BRTHEE e Sort b 950 ST koo
includéfoeekanlé) Ardratid Hy@rddaons fitth dSROMEROSRL alipRiti SRS IRhSted
~ provi ded that AZD0536 sesquifunarate tetrahydrate is

hydrepgehong serhsashatogane-61 -6 allkanes, dor exappde hardidtoosBOnd. or m

a of the ntities, of .the AZDO5S if rate,. the .
ool tsmtoia Bl 2y Rt et et e figperazin-
1-yD)&hosAl R ihh RO YN .y XYduinBo R AT 1 MERSvedlin bRE (2) of the process
di ssol ution, evaporation and ‘cooling phases may be
by hoegting the. compourd birtpe eolvenfeygemivotil substadtibldy alhditbe dotoyound has
. h di ti.on, of a suitable, 15 antisaolvent, there )
dissolsi, £y Y hsor oSt SRSV TeRaR step i dlihprocess is
heate@40RBRA theSRBK tdnMiBRdtale e §0<N?Bﬁ? Ey?‘k%é:t‘n %rys%ff?étiéﬂt #8R to completely

. According to a further aspect of the presen
dissolvsvtbereoropqundh dihe spkitipn of thdedmpopndé€6shfoos- prepari ng

2SR LR BB AL 8 G e

4-ylok Puif-dH0¢ iﬂag hehR rEAPPRHAGN the heat source and allowed to cool to a
4-(6-chl oro-2, 3-net hyl eri edi oxyani I ni o) -

temp@tafu@e {ndtheredrigy lopRH &r 60 Ihtobnybdyregdumucidatibn oé theakBo 33 riandrate or

. -4-yl oxyquj.nazoline in a salvent system conprisin

it ma%gf: é?gls% 16T, P’g‘?ﬁf’ﬁﬂ%@l a‘p@}}g}t t?rgyerpé% C@weg;f%gﬂy, theg solution may

be remBUREESHUAELS sdiltfe S MBRFeaSy Sb6D tagoﬁt%b'(? %o encourage nucleation
nucleation; (c) maintaining the mxture at a

of the ARPO6 3 trilydized. ol tturetmastbeaishentel ©aboms 11@%ind 2en be allowed
cormencedl' and (d) isqglating. the crystalline AZD0O530

to coplat ﬁ)‘/’&?té? led rate to about 50°C. A suitable cooling rate is, for example, about 10°C

per hour. It will be appreciated that the nucleation may occur either spontaneously or on

adding one or more seed crystals. The solution may then be held at a temperature of about

50°C to allow crystallisation of product to occur. Subsequently, the solution may be cooled at

a controlled rate to about 20°C to allow crystallisation of product to finish. A suitable cooling

. rate is, for example, about 10°C per hour. The crystalline AZD0530 trihydrate so obtained

may be isolated by any conventional method, for example by filtration or centrifugation.
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Sui t abl e organic solvents in the solvent system
i ncl ude organic solvents which are water-soluble at
WQ 6P er ature at which the starting materi dCTABYPYY8Y7
(a) of the process is disgolved. Suitable organic
sol vents include, for 'exa'rf‘él'e, weakl y pol ar organic
sol vents such 30 as aliphatic di-(1-6C) al kyl ethers or
( 4-Whdrcyrsd oran@t Begdscrgstall aesusté ta mitiate mymjeation inthice
ol ar, rotic_solvents, faor examle (2-6C)al cohols
crys tlﬁ%}g@méarl]é?raﬂﬁﬁ @rocsesss dessrbed aboypaihc pesd-Gysials are preferably

- | .
orysBHAE AZEHER0 Rinjaband “H} ok chisiel) oy B PRBRRATEREy suiable
metlas] @e eqiteparati dndTA L0580 ehdgdratecfor @8ample by slurrying a sample of |
N, N- di net hyl f onnam de or WO 20061964217
amopRbpL ) foasper. - 41 N et hyl pyrroli di n-2-one and
e . Rl e ol . ‘
L R B IR i P BR3P i s

mayWeGarie€ usiof Yafine QkilBand RebwRigef Foneaaipld/prai@dd thiteA ZD0530
above solvents nmay be used. General(léy a nol ar excess
a0

trihysiratoag @rtained spbstantially fiee efoiny ofher &7 11y any kétheejuaitity of the

rati er; . - . .
compBine R 23 e recierenlpah 7 b o ppeazRe YR o -
5-telrfiideddyfan 4-Ylok@iiaxadline that is treated, the nature and volume of the solvent and
5-tetrahydropyran-4-yl oxyqui nazoline is at |east 3: 1).

any Fhreolupiethe ratin of the compenent eniventt ¥ asplyant wityrets employed, the
vl i Wity v BQHRY B8R Rt RS BF g SRR B Bp dissotution

and E6bling phases may be varied.” For example, nucleation of a solution of the compound of

4- (6-chl oro- 2, 3- met hyl enedi oxyani |l i no)-7-[2-(4-neth
the Fqyeyuder} in-a suitable solvent, for example a (2-6C)alcohol such as ethanol in step (b) of

e B e S B R 0 Y B RSt A0Sk otvent
alteR@i¥dlE, Hudlehtiord §Id BORIdtced by the addliabh ofi®8lithble antisolvent for the
Optionally, a co-solvent may be used in the sol vent

compgetcefi Fodmintadlh thereby cseating supsrsaiuratiandef, the enlutéorafrpevhich
tjc drocar bons such as toluene and aliphatic
AZ30 ey ool

CIYRAdTSSear bons such as _
?_ﬁlg%g g%gﬂ%%@@b@@@&dr ﬁ@ﬁarﬁ@ﬁ@ W& D530 @ﬂ%ﬁé esbnange trihydrate
to belpieparch fimhigh 2udtyreiuntheaned; rostystailisating) of th AZDO5A@ trihytimte so

L perazin 15, . ‘ . - e
obtapled o e g hyeirapys drcubyl dhyyguRraaiisgiopgfters the
posssliell B8 AlrtRHpiyHoQRe flerd] the process by heating

the "conpound I n"t e sol vent systemuntil substantially

al 1Acobrditpetocoiapberedpéra of thdipsssentvieventiGo thermiie ptavided wlpeocess for

canmpound in the salvent systemin step (a )
prengiE 8 Sampatnd ke foriila bl b et D aripparate
whidh&rssiskgnt system for sufficient tine to conpletely

I ssol ve the conpound. The solution of the conpound
(a) 4- (contabtirgr4(@6hloro-2,3-methylenedioxyanilino)-7-[2-(4-methylpiperazin- _

2, 3-net hyl enedi oxyani ] i no).- 7-[.2- (4- et hy| pi per.azi n: 1-
1‘Y1Pe}1§txg(g§g}ft-ra§1¥fb‘eqpb’ﬁlﬁgfw ByRHRAZ hnwakw&qrrfarzwfﬁ@%g;m £ form

fromthe heat source and allowed to

M%%ptﬁgy%%?éeﬂﬁgerature in the range of 25. to 60C to
(b) encsplatingeha AZDOEB0 athydfaté.ne AZDO530 trihydrate or it

may be cooled further, for exanple to ambient

te ehbdoroCptrinsHivesneipxyamienadot-igr (4omehalpipegzin- 1-yl)ethoxy]-
5-te{£§§¥l§¥oﬁgﬁ%tf-glo§g§liﬁ&%ﬁm§ O gﬁgﬁm QEiat B 5:30ss b2p (2)

ourage nuc
immediately above may be any form of the compound of Formula I, for example the




25 of the AZDO530 trihydrate. The m xture may be
reheated to about 55C and then be allowed to cool at
woo6sus@l | ed rate to about 50C. A suitable cqs@Iry(ﬂﬁooslomgm
rate is, for exanple, about 10C per hour. It will be
appreC|ated that the nuclgation may occur either
Spontaneously or on adding one or nore seed crystals
e sol ution en be held at ure
amorg o omB Jescp o ‘ﬁ?ﬁ/%%% 8F #6008 Qaa’ﬁheoff A éqmtSdiescrlbed herein
gntly, the solution may be cool ed at 30
mmh%&coadn§$ ed rate to about 20C to all ow

c r@smahienﬂﬁtcloﬁmmf)n oo AAIDHL530 driliyidrats s effectedibygiémring a shurry of
mpl e, about_ 10C per hour. The

the 4t(l5V@%O&?ﬁv%@eﬁzﬁ)s%xfi%ﬂﬁ}f&ﬂape (4syeibpipineran-Lid)pthswy]-

s 80 DI 5 1 BE 508 B prsece o

one dr&@ldr&RA0HT (ﬂ@é&ﬁ@ Zolvcrﬁ?s) WB%ﬁex@HjEa@iolmeesseﬁdzafdﬂéﬁs@liiﬁo ensure
are used to Initiate nucleation in

substantjadlygompieie peersie 9%&19 Hbwhlaren, %Jﬁlﬁﬁ?é’é@ééloﬂmlm(ﬁed

» 7-[2-%&%@%}2&%@1{1 ﬁdjﬁi (ﬁ l Steﬁ%hydg é%fr% toépfcé gzn,gae Btgamg material
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to thd AZDBS B0l trikStiRge @TéYth‘élihélleﬂaﬁo oml?b@@o f@ihadoifle compound is at least
preparation of AZDO530 trihydrate, for exanple

3: i) sThPrlrijEI‘n]gma of Airpfar confengaiom Ispied otigipsayer, gelwmléra large molar

exceliqt vgRE ERACEORLERY b ol bt Sinlipg apouna i

sultaﬁlzlﬁdnﬂﬁaoﬁlﬂ Bl1l toa000 X NG GRurtidtRirerGIRbEut PT QY ABRE400:1.
at AZDO530 trihydrate I's obtained substantially

f rlae rofticulny eotbedimeNz30g80Y pHthe4-rshlerb-2, hmaﬂuémedtoyiymtﬂmo)—

-2 SRR L Ahory e T RSy erpling spppggnaterial

is prepRRUaR h Miru¥d dkAeX¥d dorganic solvent, and optionally one or more
gtetrahydropyrarl 4-yl oxyqui nazol i ne that is treated,

co-sol vemtsn &V e heveafound tati the we of hie ogahwesntveamjgmﬁngntly reduces the time

e e Gt LD RPN S UL S L St ot e

watelafi’l@scmi'@pélﬁlt éngalﬁf: sYRLRS, stu@h §9{)M§P§roﬁ@ golkf&ﬁs ti@f% 141 €s
he di ssofution and cool hases may be vari ed.

¢ 4GSaicohaoda rpattenlantycitieaol amd mﬁpmp&nﬂ,mqlarmonfpromresodmmnh as

aliphgie %Ste?% ool AT aO it pey pedicn T By | aceate
ahthtﬁ@ kgﬁ‘»)ie§3 ch g H&e@?neb% %Hé]mﬁ%ﬁ 840 chtaQWN-dlmethylformamlde

eva t1on o some o vent
Partuailﬁresohmhisuﬁélyde tieradxaaipi @ isoppiadolae ethyd i hx aIrhﬁture thereof.
addition of a swtagl e antisolvent far the

of W%Of Orgﬁwerse ynfcliseémaa@eéwéﬁes@w 59mal¢t%fr dtsméve the

4"(6-%&%2% 93 )@E proc ei§ szj' g&&dy@ggﬁﬁﬁ@tyﬁ&ﬁ 3 gis%o

-tenhhydwpgrraﬁ-e mqiqhﬂezélhe startihy tagdrial st that addurpyr g paniRdd
i n hi purit Furthernore, recrystallisation of the

throughroyss 110P¢Sﬁy oRY@HLY, bbfeéalﬁw th%‘}"%@%‘érorf thedF spula I in a slurry

. USi I i
o gk, B ARSI BB o B Aol
crystattikioh dly; foheganple/édliag thd theror asaReitingfsolRat. PAGRedihgly, the
invention, there is provided a process for
slurry process may be operated at a substantially constant temperature.
Without wishing to be bound by theory, it is thought that the process proceeds via a
mechanism of localised dissolution of the 4-(6-chloro-2,3-methylenedioxyanilino)-
7-[2-(4-methylpiperazin-1-yl)ethoxy]-5-tetrahydropyran-4-yloxyquinazoline starting material

and subsequent crystallisation of AZD0530 trihydrate. Hence, the slurry conversion process
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preparing a conpound of the Fornmula | substantially in

he m of AZDO530 trihydrate 25 which conpr /
(iZ)Or?Pfﬁg“czH} llcsﬁamu%?l?)msm
4- (6-chl oro-2, 3- net hyl enegtl oxyanilino)-7-[2-(4-methylp

i perazin-

1-yl)ethoxy] -5-tetrahydropyran-4-yl oxyqui nazoline with
descvibedherbiris thosught to bie@ntortionveis¢ disgadution AdOBBRsion of the starting

nmk%@d ggfbg30n:gd££2 i sol ating the AZDO530 trihydrate.
4- (e 9{)@ ‘i)q@mﬁs) %?B%hﬁ%%%eﬁf(ﬁs%ﬁ Wil B bedenkiéatt ol Bl Bikhhic

i peraz
solvénttselectal yad d@yﬁoﬁmﬂénymy ghiichathe kiung isisehcas Wiﬁl@the water. In the
starting material ﬁ{)rocess step (a) jnmmediate

case é@léwm§uqbeasamprw¢1 ety acetaiggdangs Q0. lF@r?rﬂmh{gqsuch as2to

10 nil%an%ﬁﬁﬁ%u? b}hb% LOXIM: t(ég/ dé) Qﬁ/%t]i% sdD grg e%g%?{ %’CEfers t%?‘[he volume

of o@fanibhelveﬁty}ﬁr @l df iteed-{ G ehiTerad2; sqmtbﬁdndrd@@@amlmsp ch as
anhydr ous ADO530. Conveniently, conversion to AZD0530
7- [Zt(ﬂmﬁwlatpérazgl- Evbetboed-Hiptighepapyag4ayleygringzaine. t he
4- %651 le% éﬁnfc) s% \%ﬁ{ Jﬂiﬂl §Q Sgédoc@f@ ok hﬂ)?g oggalu% sgl‘\]}eﬁg téa}/ E}Pample a

i peraz

mixtord &t dﬂ@madét@ﬂ@)aha iko?r@pb@@ﬁ)(ﬂlitaibﬁzﬂal wetwaé aitiblofgpprakidtély 1:1),
in water, optionally in the presence of one or nore
HmY&QW@%bWé&&ﬁ@@ﬁﬁdh%6®Wént(s) General |y a molar excess

co ellpgall cﬁﬁentt %1&8,%%"{{3&(1 St Pa% fht éo"i‘ven}/s 1%81"83 8 example,

Wealély 618@ Bhg%hﬁ' sOIv@nt¥Btety iisﬁz&@ﬂﬂa@% Mgdrbdrbéns(for example toluene),
nethﬁaglpera2|n yl Yethoxy]-5-tetraliydr

(0]
halogerio- {1 6507 et cuapls lamqhéomﬁh sud sz (S0 others

tat, f t
or (I RAP it Lrf ptilfe PRt . F oGl Chatvapppuptoenc. 4
sultdbﬂd\i'aho(B v‘bﬁ&ﬁoﬂb@%%ﬁf @héross foRieAdtto GidanicCadlvenh@UEY & |
generally a large nolar excess of water is used. For

isopeopangl) Bes wikinriad @ng(r 3:il 6o 8105w cervententlyi&n GairangedOilnte 0.5:1, and
| | ly fromabout 3:1 to 1000:1 or
pmﬂﬁgggy%§3}¢¥%h?g 3 rom about 3:1 to about 400:1. In a
angn‘éﬁélﬂf oBEBIOEbIRBEd crPstals WAV ISH530REhydrate may be added to the
chl oro- 2, 3- net hyl enedi oxyani | i no) -

shurry- t{’ Enl(aﬂlcﬁﬁlehﬁﬂe oif pervsrsion tb-AZDBS %&myd@tet et r ahydr opyr an
e ROk R SRl GaR i bl kiRt eaiemhie R BT Hle fom

: apprepﬁﬁe@é@hhyo 30°C, hrtiORaAY AfpreR InvR8Y 20 ty¢sdrave found that

25

30

use of an organic solvent significantly reduces
t h é‘hte time requatpdi foecbnversoorto éhe AZPE53Q tithyilrate ivdepanident upon the
DO530.tri hydrate. Suitable organic solvents a
Paﬂ@uﬁ%reaﬁm%ﬂ&wamaﬂ iy Gt et Shan Hye gplvent and
whe@fepééeﬁ el Sre b GRPALa rdalt iRk %@rf&l Sxample, ﬁ'om 5 minutes
partlc y- et hanol and i $6propanol, pol ar non protic
to4&h¢mﬂnnmndueh as 20 aliphatic esters, for exanple a

(1-4C) al k ster, cul ar eth
hodt %%aeve alsg fﬁm@@@%&@@@ el s ek oRteta To Fstattne
}@fé&hfi‘z §53@W}?& ? 1&11%3&1 @%65 BRdRe and sublsequent
rtic ar solvents?inc or exarrp | Sopr opano
conwtsiai tyydnhgdreuaAZDO6B0 promdets armeeahk ﬁrre;méparmg anhydrous AZD0530 in
high purity. Such a process for the preparation of the compound of Formula I substantially in

the form of anhydrous AZD0530 provides a further aspect of the present invention.
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The anmount of organic solvent used may be insufficient
to conpletely dissolve the

wodobdisgibor o- 2, 3- net hyl enedi oxyani | i no) - 7-[ 2- @é‘r)mizlmsl/dmgm
I perazin-|-yl)ethoxy]- 25

5-tetrahydropyran-4-yl oxyggil nazol i ne starting nmateri al
such that a slurry is retai ned throughout the process.

L B B ST S b
substtaﬁ'ﬂum&qﬁ HWLoFADS Q@;fa@l?x&éfﬂﬂgﬁ%ﬁ?%%go N & %‘ﬂlﬂrﬁgyﬁ\l@ step of

crystallisation cooling the 'mxture
dehydnatmgAerﬁ)(ﬁBDrhghysbzitaent Accordingly, the slurry

cess be operated at substantial | y const ant
erabeientel thcRBYRSign @afﬁéis@lr@@ew (nviersasy rocess 1,

comﬁrfse %ﬁ%ﬁ%&%ﬁbﬁ?% Ist[ée% %’_f{ sgggtﬁratﬁ?%/gﬁg ?ﬂ%t?th%k Iv& and/or through a

sampde 6@AZDD@3®HQLy3rafﬂafohﬁ|seffﬁiﬁnoﬁmmhﬂiaﬂ Sl)fﬁcient temperature to drive off
%92 nmet hyl pi perazi n-1-yl) et hoxy]-5-tetrahydropyran
water mdﬁf tarnsimstipn & alydfqus 4 2R880 al  and subsequent

¢ r();(g‘ﬁ\%kl ehﬁ%t ('J&R/e%ﬁoﬁ%gggsg q\}égg%%‘g Pﬁ%ﬁ fir!;ﬁ&ﬁ ?emﬁe@a%ure (a

sl urry conversion process

tempa@ﬂfir@?&@ S4pR4B0bm 1 5Hb THESpartiedlans beibdui 0°CHOMGMItABIe inert gas
be a portl onwi se di ssol ution and conversion of the

is, fox gxgap ﬁgntrw athighshaniddsatyiedrif pesgpsarseuntiffilgs §lpi§éamt1aﬂy dry.

Gene? ugtobx\cf’eﬁm n e];?elqég‘g ! dgat\M lelo‘ﬁggg %Sr? rTiesn(t SHﬁ
sultaM‘ﬂSH 168 30hRuss, t (Edhvbﬁ AZATOB 0GR b Ro hﬂ@d&‘tﬁis@(ZD(bSBOt I"@)nvemently,
case of solvents such as i sopropanol or ethy

the AemﬁSéO drilydrata graydte pdaced oo a@teman@ thesdrging ges may be passpd/through

the {30, Sl s Hribe SR Ko TSl P b gl o o Ficient

time Rﬁéngﬁr(eishb&t?ﬁwfhy(c@nﬁﬁét@ E&:lrx%rsi%ar{@ttﬁé’ besnediANyROL foR) By
met hyl pi perazi n-
substantialistaempldte Sonversiethisdnespy thahatdeast 8Q%ocfitheagasaved oAthe Formula

tis i e SE VRS MAtET R i e e 2R form i

presc@f ePﬁh&ll@ﬂl‘? ak feaargvp@m n(% atib@bt Yt 1e€st®5"/961“tﬁ§ c&ﬁ?b&h&ﬁf the
appr oxi matel y e used together with

Formudet keis in thstfpxm af ialghydrcm@ mﬂﬁé@t "Jﬂmdegee wE echveSiott @isherequired
| ude, foor.exa weakl ol ar
anhy GRS AL gt T ShrraTSina GBS tec ol Bafrable PORED as

descmrﬁgkgntol uene) hal ogen- (1- 6C) al kanes (for exanple
, 2-di chl oroet hane) and aliphatic di-(1-6C)all cyl

et Gpticnally, the strdard 6F myrtigas swwhlas mitr¢denris waangl [Erior to its passage over
tetra rofura ticul ar c -sol vent js tol uene.

and/ox thr@Hgl{ g’&l’f%a F%% o‘\ ﬂy% | tEfReIBRure féli’ﬁ Wé’i’i‘?e‘f(gﬁééﬁa forexample, a
L, b och sopr opanol )

tempf ﬁg\isf@\(}f%r Og@PgdﬁﬂgX&#B’ ﬂagqgég%? cEzonvenl ently in

t ha fuﬂhmemlﬂdﬂném 0Ot donvaisibn, fevignatad Mdtmaffd‘r @H%hvmtlon

3:1to 1;1. , Optignally, one aor nore se crystals o
Procegy Boesnprises Hipdten o heaingeorapryed of he E@m@%ﬂ @baﬁamg/allwn the form

of AZBORFEinbAGte B § sfichAMMRE 3hE% LPrAERARABe ik MU AlSotr water
and effect transformation to anhydrous AZD0530.

’Conversion Process 2 is suitably carried out by heating AZD0530 trihydrate at a
temperature of from 50 to 150°C, particularly from 80 to 140°C, more particularly from 120 to
130°C. The heating time required is dependent on, amongst other things, the size of the
sample and the heating method employed. Generally a heating time of from 5 minutes to 100

hours, suitably 1 to 30 hours, is sufficient to convert AZD0530 trihydrate to anhydrous
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The process is suitably carried out at about anbient
enperature, for exanple from approximately <
W%Ef@ﬁ/oﬁ‘ﬁﬁl cularly approximately 20 to 25C. Tt#éji/{;ﬁg)()a/omsm
required for conversion to,the AZDO530 trihydrate is

dependent upon the particllar reaction conditions
used, such as tenperature, presence of an organic
AZB0530eritheaidD02H) tihgdiatr mseedhaatpdorsyst @ngedonalusedhiques, for

rall a reaction time of, for exa ,. from
exawpﬂm ultdble gperh Qi HASTHE OFER PLALOTRtE @&%W@Bﬁ&ch as a fluid
b, SFHtRy thd foaliE s Rb% ERRvAGon RRerz ARRKEES Bhthfled for
suffixigts tialel ainﬂat ) smffmfenﬂ%ﬁﬁﬁ%uﬂc Ito busyelr substaatialyseongdes eatversion as

convers to anhydr us, AZDO530 provi des a neans for
defigpdhgrpi i%%fg%ﬁ]a‘?%@g Psinensi 0 i gh purity. Such a

R e R e v

ProcﬁHs@BJaﬂmﬁ)rﬁes‘urther aspect of the present |nvent|on WO
2006/ 064217, PCT/ GB2005/ 004807 _ -45 There is_als
pr d@) dedvashipgseaweundgpf @F@B&ﬁ‘ﬂlﬁésﬁb%ﬁlﬁgﬂﬁﬂthéifomh%f AZD0530

I
RN Lol TRk b A Sty Shek
der(ksplr atlSdl@nM@sr!ﬁ@dhﬁush@IDa‘i?@ so@aﬁneﬂbodl ment of this
conversion, designated hereinafter as Conversijon

Pr de &vavarsion reeRps suitablgeolyerfgnelndgsalosicngmales wpisamiscible
S I AT R —

températiied. f Extin@iMés dfeunsslatolentt tctlideywedkly pol‘mﬂélgéma Bdlvents such as
effect transformation to anhydrous AZDO53

aliplogipdr(il SeDalieyl iy ex @rmcmlwceé&ess suchgs é@r&w@@ﬁm lmre polar
prot?cn;%lwie %%s %ornggtapfegﬁ f‘i({.)glﬁ ho% nPucB%ts %@%nel%%opr%ﬁggl Polg.}' non-protic

solvieAIsticlI@S( 1 -4 alk§} %Zf-m)aﬂééﬁdmé ester@ st dhogaithyd asetib iafidnitriles such as
should be dried if necessary until it is substantially

: acetengtrﬂeeéﬁémw of sucosntesds BAY Pise be seployedqdi nasticulprgplyienigs

ytes to 50 hours, suitably 1 to 30

ISOPﬁ%Qﬁngparid{)or gﬂ%’ S?ettﬁizmsso trihydrate to anhydrous

AZPRIObe RIYRBbEMat the “whitenALIDTE&hitek RYREKIE BeriBYdRime to effect
placed on a filter and the drying gas maybe passed

convérsion ghthetahbydrpust ALDOSHN. t Alsijable pntapt yimedesvegy thssolid and

was E]%\f/s e v% | %1 ‘r{lg ¢ %el}s gr%feo fﬁg h ‘g‘ﬁsﬁ{}}n&% s E%Et g%oggp?vs CM%? gquyeniently, the

confeBi¥Y8E & iRMhd @nbd6r MRt SEAIANMIME aBsE X uli, f6example about 1 hour.
substantially conplete conversion is nmeant that at

Corivenisntlyg @duafy afike sdidpodribe whshingsobemiris prepared. sC¢nveni¢etly, the

for dr ous S an 20%
sturs s GH a6 R AaecocHsput B ovaBie prTar AP ;he aylilg g polid. The
wasH PRt bl B4 el Rl exipl 08 ol APROEOIDRERSG; however
gendiaBy daghisgatabotiamitest températutdis snffpiknt erle2t antpriiauie anhydrous
AZD0530 nmaybe assessed using routine techni ques, for

AZRQl e XRPD as
Optionally, the material isolated following the solvent washing step(s) in Conversion

Process 3 is dried to ensure complete removal of water and conversion to the desired
crystalline anhydrous AZD0530. The methods of Conversion Process 1 or Conversion

Process 2 may be employed.
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descri bed herein. Optionally, the streamof inert gas
such as nitrogen is warned prior to its passage over
wo@ﬁ&b’/@mbhfough the material. A suitable tenpeeaics260s/004807
for the warnmed gas is, for exanple, a tenperature of
from25 to 100C, partlculg-yly from40 to 60C. 25 A
' further enbodi ment of this conversion, designated
ei nafter .as. Conversion_Process 2, conprises the
tlﬂf' igyentionds H]@ls’g@)tﬁ% bersmager byyaeans qhihesfollowing Examples, data and
. ai.al 1y in the form of AZDO530 trihydrate for a
Flgul%k' ?Vm%nt time and at sufficient tenperature to drive
@ 0fX~rwﬂﬁfract@ﬁ<ﬂaaf W&e bbtaidsisiigBitmens DSOS, The sample
AZD0530. Conversion Process 2 is suitably carried out
was myp%&by aptixomerkts yir erhisiak aggteeates #5i8g ap age pestisraad gortar. The

sampfé)% \%ﬁ & i?l 135 %g\ @Eéld%l“ ar i éff{#ﬁé)g%& cioorn%é eﬁx}rﬁo shto the lip

with b @lidé ﬁﬁ&ogo%péﬁwdﬁﬁtsa@l@le @M’;\ﬁiﬁtat %0 Pé%ldti&h@ e minﬁlt% (rpm) to
size of the n:gl e and the heati n%ﬁ nmet hod enpl oyed
t

mlpr@@(@ummg,stathﬁ@g heXtiapewere geneaied byianepeer lpng-1i00 focus tube

ho ffi
X TN e -
was d:fféﬂt%@% OQ B fationtR eARRASFran dd18° ﬁ@@@et\{u'tﬂw dERhls

may be heated using conventional "t echni ques,
expoaxappd (b02°r12&a1nsnenteabl ‘Eheoasamindtiona euersRapn ehowtin Bma@—Brentano
conventi onal dr system such as a fluid bed dryer.

configyaign pperepy, g 8 s WappassedbrMEhanaNiqmagicaggable divergence
1Y B R e gt 2
detectmsfit. eTlgs reflentiphs aenyusednsdadit mﬁrolrtev&u@l(eﬂem@teﬂ ®ytah®mputer
desi red anhydrous form A further enbodi nent of this
packagssyeli a5 BH A@?)a?@@on%ﬂ@ﬂwhmtth? arh of EFRRWl wealise that analysis

of salggfég %\ﬁ&l g%amg '3%)erﬁ F(%)s n&? HH%ER% %plgs may affect the

ntla ormo

relatit’é irh@f@ftﬁbﬁp&ﬂkﬁ hThe Slall&’@pérs@{ WﬂDzltl‘.«!@fHahéﬂ thitiihe position of reflections
substantially to renmove water; and 10 (b) isolating

is affeqied by g dresiss h%b@gmh@b tlm'ame sifsnin temdiéiraniterneter anslabe zero
o P LB T AR mc Pl AP Bty smen

effecQfHédve theodifdcfion phifers Ratl pa@dem:ea QtdHdt@o BE tAkBE ayEsBIASvalues.
tenperature. Exanples of suitable solvents include,

weh il alse be pprseejaiail that diffesentsquipstenhand/erl dopHisiong may result in

st bR fhine ZoRhRapler anter gt i B ot Beation ana

relatifX AIRHsRick &f )R HrRralC AnRasREMBNAroa B peak locat1on (diffraction
i sopropanol, polar non-protic solvents such as (1 .

angle) #CraKRYD s(pEetﬁ(h)l atil e ahow phst @nmines 613°86. Sublyh dagred: af e
and nitriles ch . as . acetonitrile.., Mxtures such
measgr&mﬁéh?%orrﬁgzu@%%ﬂ% IRioRcEgrEY Whan is assesied .wfgeg et @ ot XRPD

specttSAR SORBAG lall}ﬁﬁl@/ sBhe STRY ?ﬁ 6ff %1811&1 il the laf Wil lﬁaerstanii ﬂbalt it is the

under st ood step requires
relatipepodgiidorodf the peaks (Dathéﬁ thad thelr precise individual peak locations that is a more

reliable indicator of whether or not samples have arisen from substantially the same crystalline
form. In particular, the intensities of peaks measured using XRPD may vary as a result of
particle size and shape because of the effects of the packing of the crystalline particles into
XRPD mounts. Such packing effects are well known in the art and are often referred to as the
“preferred orientation” effect. Preferred orientation in the specimen influences the intensities

of various reflections so that some are more intense and others less intense, compared to the
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20 conversion to the anhydrous AZD0530. A suitable
contact tine between the solid and washing saolv GQ'
WQ O6/Ad2lange of about 5 minutes to 1 or nore %ﬁ? 005/004807

More conveniently, the cqgptact tinme is in the range
of about 30 minutes to abdft 2 hours, for exanple
about 1 hour. Conveniently, a slurry of the solid and

intershe thms;hdultgbeséﬁp\éaﬁd fiiog) Pe@pgletety, rafidom emnplet The ptdfﬁ‘red orientation
slurry is stirred to_inprove contact between t

effeqiassepagiakoevident f@m@edlﬁéﬂ@roy platg- Bk%ffrygtalsu@enﬂ?@ rzdyctlon yields
I
f'mer\/\%%afeg gf ﬁl%te‘feggt Agg sgg,oélxx?srtﬁggﬁf&%o 2RABR  Elidy @naﬁctensed

wever, gemner

prmq‘éﬁl%myrh@laﬁ&/e pbibosalvak the DB rgYRliftddtogrdrs. Thédeicteetvbs twell as
ef fect conversion to anhydrous AZD0530. Opti.onally,
methods ferestandped Xirapdidiracionshalpsip pap baeusd iy dortexapdla Rynn, C. W.

0948 BBt RO BB §Re8 HoRe Bl SRR P Ricnander,
E. (1@6& neR aP DifFa¥as@bPidcedirad) Mydl Wilsy ADOSE) NeWTgorke Hds the

Conver3| on Process 1 or Conversion Process 2 may

ﬁgun@e quotpfl bysin arnoood6/[dea2s Tbrbite eazes st soudd therefar bvhl@derstood

that ?lg?/ ?ergévlﬁ %r@%% AR é&i@%f%ecg'ﬁ %_}6} sﬁ%or ta%ﬁaﬁ'ﬁﬁ\e%ﬁnq % 1% of the

XRPD gﬁ%uﬂ ldfsbloasd h@endat Fithey e @@p@'o@% P#64eROinSE@IBANS
00 equi prent. The sanple was prep are%@%ig/gg entI

(i) br @édhm@pmptsanégm watgrhesqanieed usgigridetslar fpmdtMéttler TG851
norta The filled into a standard
equ1mpﬁtgpsqeﬁéml%§s%g?§§3%§) V\%ﬁ]dz YoPessed flush to the
"@ Wrehndti 19% ASifit A GERSRRREME bhilBpe TRE afARRLEN ORI SRS With a
at O revo ions per mnute (rpA) to |nprove

piercxdditt i Tlp satmald weightsvasEipprokimaigly Werfemgedbe @t@ddmy vas carried out

er lLong-fine focus tube operated at 40kV and o
undegariiem h Theitipagegast i hmEpiplradihe tepperpaure fangegEidRd Wise?>°C to

d st ru f t
325 Cﬂ oggtalﬁtarﬁé%sfég%err?ﬁfeﬂ&%@% Va lﬁ ﬁgglellg%ﬁl l'garkkﬂ}’ea person will
realiS A5 the Hrédee VAIRDf 24k hBIEihg FBimt will Be irghuafitadayi the furivg o the
carried out in Br ag -Brentano configuration whereb

compherdiieaypbansigis hpasaeas s Dddhe BTHAG Al vl therefore be

al V20, a
eom FEhl A LR Rt WA TP BB LB Bl
equipmin@é B usit RabRonSdifferent Rethb &S de@@ﬁbe@n Heat€ tHUHueH qasted
heir centroid values (calculated by a conputer

herepashoay@nﬁm@he %GMWRA@WB}UGSPH sons skilled in the

| h
i A et s cBlsvis g shch s APBs i el SRR pteced inan
oper St }dl&?aﬁﬁe(y (c)fﬂ fsiRGtnd B8 r(Scféhﬁte'vVﬁ cafte@mut hﬂdc@fa, flow of
peaks. The s

person vv|II also realise that the

heli@$hs (SOmbinin)eht dettempsratirsraapé eotied vy 26P@ tpB25°Cse a constant
hei ght at which the sanple sits in the diffractoneter

rate aﬁwntmeatzr@ rigereasglof BY4t pesimipnter hewidl Yerappeaciied Wt sighily different

sur f D Ity of th I .
B T S N RN
quoRl Bl sHoRIdeot kdkenkasapdsohty ®lvsl ues.
(iii) DRIFT spectroscopy data were obtained on a Nicolet 20SXC spectrometer, using a

2% w/w dispersion of the sample in powdered potassium bromide over the frequency range
4000 to 400cm™. It will be appreciated that slightly different data may be generated if
different equipment and/or conditions of sample preparation are used. Hence the figures

quoted herein are not to be taken as absolute values.
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20 It wll also be appreciated that different

equi pnment and/or conditions may result in slightly
wodidsfogiant data bei ng generated, for exanple pO®GB2008Y004807

be variation in the location and relative intensities

of the peaks. GCenerally,.g9 neasurenent error of peak

| ocation (diffraction angle) in an XRPD spectrum w ||

be about plus or mnus 0.3 20. Such a degree of

measurenent error should be taken into account when it
Brieﬁﬁes&%g%ﬁrﬁ&qhm%\ﬂﬁgs or not XRPD 25 spectra are’

substantral 'y me. The person skilled in the art

will understand that it is the relative position of

the peaks rather than their precise individua

. peak
Figued shows tae Xriay ppwdey da@faétwn atteapios ww Gfuregrhte with the 20
S
value ?&d%g mrelqé? g(grﬁ zﬂ%?aml;ﬁ df ne] e ?]1'\/% gﬂr:} ¢ (‘ge%{%tf tdéélkgfplo%ecll &n the
vertidahbhgiBsi ti es of peaks nmeasured using XRPD may vary as a
result of particle size and shape because of the
effects of the packing of the crystalline particles

—&Qéos\?\}ﬁ ﬁfﬁaggaggwé?{&%’agpgﬁ’ ?aéﬁi gqxééﬁ(gé@ C%%ul rate tetrahydrate

with THRMBf Rilied PlatedRmliat heRzonefl b8 tind BBk RER € Hn t&RiH(E8ht) plotted
in the spécinen influences the intensities of various

on the gbitiegltdxoms so that sone are nore intense and others
| ess intense, conpared to the WO 2006/ 064217
PCT/ GB2005/ 004807 -48 intensity that would be

Fea 0B SO ALy R S 1 Ty v 2

valuek plotred el tRe horinodl apisané thd dhtive Yisé liensih €Comity plotted on the
reduction yields finer needles or platelets. As a
vertiGabaXip+ . crystalline forms are nost reliably
char act eri sed primarily by relative peak positions in
the X-ray diffractogram These effects as well as 5

_g__%u@ dheds thoX 1oy poRasdifracavn Qétfehﬁ 8% ah By 80l YIS 36 Hith e 20
0

und in, for exanple, Burro, C. W (1948), Chem ca
valuespjostedionghe hesiigontabanisand dre ®lasie Jine intersity (GpurK) plgttedon the
P. & Alexander, L. E. (1974), X-Ray Diffraction
vertigg] 88 qures, John Wley and Sons, New York. Hence, the
figures quoted herein are not to be taken as absol ute
val ues. It should therefore be understood that any
_gm@sknoafls $hq)DBﬂ1“T:I spegtram f)ziRPlZD@é 30 tirfumatahfamth ghe frequency range
anti al | a ane : ectr
400035 38 ot ah A BtTPouf mih Sndebsotimes wtEReR Hiecisifial axis.
invention. (ii) Melting points and TGA were determ ned
using Mettler DSC820e .and Mettler TG851 equi pnent
Figuredsyhowts rthﬁaDRIEI& spregtriBdsH ARD 0580 stsquifsmstabntstralisairate Imth the

e b B B LTRSS A T 1 0,

vertidPRk@xi mately 1 to 5 ng. The procedure was carried. out
15 under a flow of nitrogen gas (100 ml/min) and the
tenperature range studied was 25C to 325C at a
constant rate of tenperature increase of 10C per

ni Withgegard éo Sifplleyingdixappleg; ganerallya| j se that t he
pf ! 88er¥&‘$r;é%&§ %:ﬂ%d%ﬁ L 08 't%g%e% e? m'ﬂﬁé %Sge fﬁto 25°C

puri nmpoun sanpl'e wel

and lﬁlﬁ@lt axm;afoaﬁer@apbﬂ ert Ra$ Edcﬁ'a@ nﬁtdg@n ot hrgoh hxkﬂekbemexf\ﬁgeestated

(11) in general, the course of reactions was followed by thin layer chromatography

(TLC) and/or analytical high pressure liquid chromatography (HPLC); the reaction times that

are given are not necessarily the minimum attainable;
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apprgci at ed tlgat alternative readings of nelting point
na e given by other types of 20 equi pnent
WQJ%‘%W&‘_;*‘@ nditions different to thoseqders)cri begcﬁ%%%ogs/omsm
the figures quoted hereip, should not to be taken as
absol ute val ues. For the det enni nati on, each
sarr.pl e (approximately 1 to 12 ng) was placed in an
VAR ity pde oo 14 G
. w el iU . :
sty FOBlY-UR PEPCE e @’ﬁf?e‘iaért‘?dr i pfrrEnoy e 38)gs by giltation,
C at const LerRbtidiEmReEAL Ur e i ncrease of
vapage® SeWer;%ﬁcnu{%.O%F%)yv?\?ﬁ?ﬁbgp apé)rnglci a!tﬁeél that slightly
di fiferRNs, wilafedpremeit, bee e neceateeidly fhie ndaXﬁmémeBMaina%le, and,when
equi prent and/or conditjons are used Hence the .
necefsaryy renstionfuwere deneaieditha Lopas pmopt oLl ACHORERAUGE was required;
absql ut e val,ues.. (i E Al
R
nuclér Wddh SiRefeSbRACOTNMRG asdopinass spepioltieheigues etestipspray mass
bromde over the frequency range 30 o 400crn' ..
spectral dﬂéa wetseobignedaesing & W BB LMY PhNalSHs %&3?%}%? S}aegffametef
na enerated if .di n ' :
acq BB R GRS s et Y ioh BB b R PARplo@tloffe t th parent

struét&xlg BEERpodsid %)@&01'3 WIMR Rhanaliift valuewerseasaed abdld dalta scale

val ues. WD 2006/ 064217 PCT/ GB2005/ 004807 _. - 49- Br.i
usinPe SrnkqrtSpesiraspin PRXBYG fResGemeier paties) Siield ﬁ%engmé‘{poo MHz;

wder diffractipn t .fae i.f bfedd
e RS Sl ARG, i EDOOB LRI il
nluli%i,é\?tt;ﬁ)ﬁlb%dd‘,/? line intensity (Count) plotted on the

I . Fi g
s oS e s
ra r W, t . .
o GRLEMFLLE, il Boc2 LMDl b b 0 i

(Couf ) ulleBd bigerwiddstaBd tdatunvecirbmalogaphs (byFihg dlach procedure) and
s_,hpvvs the X-ra owder diffraction patterp f AZEOS%O -
mediuh pycisat quid dhrametogiphy AYIELS) BPBHEEATEHH P Slerck Kiesélzel siica

( horéﬁspntal axis and the relative line intensity
AI‘(%% t%hpl otted on the vertical axis. 15 Figure 4
S . _ . . } [
oh ;@gp ou ?r%aﬁﬁi}(/e RIS fas gérfdrﬁféﬁ oI 18atveesad-fhase silica, for example

. ,D.0530_vvitht e 20 values plotte oqthe .
on IWatere X tatra axicparaine reversedephess cRlUMPAR MFHOBH ) 1£3, 9 mm diameter,

(Count)_ plotted on the .ver.tjcal ' ' )
100smoMEng LIS fepreannel sl Pt Sy 61 kG Gecikasingly polar
0l s bf \?v?ﬂéf{b%}{tahﬁ@ 8, A000adi® o PREAuou hointcdura hytioaide (4=0.88)
orizontal "axis and absorbance plotted on the vertical
andak®nitrifet gure 6 shows the DRI FT spectrum for AZD0O530

sesqui fupar at e i
(qxx) the foﬁowi}xg tarrleﬁlngc%li ?ﬁ’icwmctatﬁoéshvgere used; in general, reversed-phase

silica was used with a flow rate of about 1 ml per minute and detection was by UV absorbance
at a wavelength of 230 nm :- -

Method A : Phenomenex LUNA phenylhexyl column ((Phenomenex, Macclesfield,
UK; 3 microns silica, 2 mm diameter, 50 mm length), Solvent A was water containing 0.05%
trifluoroacetic acid and Solvent B was methanol containing 0.05% trifluoroacetic acid, and a
solvent gradient over 5 minutes from a 95:5 mixture of Solvents A and B to a 0:100 mixture
of Solvents A and B was employed;

Miethod B : Phenomenex PRODIGY ODS colummn (5 microns silica, 4.6 mm diameter,

' 150 mm length), Solvent A was a 900:100:0.5:0.5 mixture of water, acetonitrile,



frequency range 4000 to 400cni 1 plotted on the

hori zontal axis and absorbance plotted on the 25
wovesdidesal axis. .Wth regard to the foll ow ngpEXx@mb@&in4807

generally : (i) operations were carried out at anbient

tenperature, i.e. in the.gpnge 17 to 25C and under an

atnusphere of an i-nert gas such as nitrogen or argon

witE88 S FibhaRe R AL Srist R atsd sh BRI et of waer,
acetdnF QIR MEHTaRRYc bdil Ghd ﬁé@{c%&daﬁﬁd ¥ Eélﬁéﬂt oft St | B{rﬁ%ﬁﬁrﬁltes from

I|qU|d chr omat ogr aphy (HPLC)? the reacfion tinmes that
100% 8elvgitudito ab:4fanixhee ebSealventy At drel Bramd arfiuribet selverd gtaglient over

10 migiilecin e mie SO G AR RS ssbiee! Biiparestered

magnesi um sul phate, work-up procedures were carried
out after renoval of residual solids by filtration
evaporations were carried out by rotary evaporation in
vacua; (iv) yields, where present, are not necessarily
t he maxi num att ai nabl e, and, when 5 necessary,
reactions were repeated if a |arger anmount of the
reaction product was required; (v) in general, the
structures of the end-products of the Fornmula | were
confirmed by nuclear magnetic resonance (NVR) and/ or
mass spectral techniques; electrospray nmass spectral
data were -obtai ned using -a Waters ZMD or Waters ZQ
LC/ mass spectroneter acquiring both positive and
negati ve ion data, generally, only ions relating to
the parent 1o structure are reported; proton NVR:
chem cal shift values were neasured on the delta scale
usi ng a Bruker Spectrospin DPX300 spectroneter
operating at a field strength of 300 MHz; the
foll ow ng abbrevi ati ons have been used: s, singlet; d,
doublet; t, triplet; q, quartet; in, rnultiplet; br,
broad; (vi) internmedi ates were not necessarily fully
purified.but their structures and purity 15 were
assessed by TLC, analytical HPLC, infra-red (IR
and/ or NWR analysis; (vii) unless otherw se' stated,
col um chr omat ogr aphy (by the flash procedure) and
medi um pressure |iquid chromatography (MPLC) were
performed on Merck Kieselgel silica (Art. 9385);
(viii) preparative HPLC was perfornmed on C 8
rever sed- phase silica, for exanple 20 on a Vﬁters
"Xterra' preparative reversed-phase colum (5 microns

~silica, 19 rnmdianeter, 100 mmlength) using

- decreasingly polar mxtures as eluent, for exanple
decreasingly polar mxtures of water (containing 1%
acetic acid or i% aqueous amoni um hydroxi de (d=0. 88)

~and acetonitrile;
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(ix) the follow ng analytical HPLC nethods were used,
in general, reversed-phase 25 silica was us
WQ?“(?&O"?“ﬁfe of about I m per mnute and det ec:telflny\é;ﬁ{bog}004807
by UV absorbance at a vva_vfj ength of 230 nm Met hod
Phenomenex LUNA phenyl hexyl™ col umm ({ Phenonenex,
Maccl esfield, UK, 3 mcrons silica, 2 nmdianeter, 50
Exampledngt h), Solvent A was water contai ni ng 0.05%

j i Sol vent .B was net hanol
57'h[ﬂ Jﬁ%‘ﬁ@@%éﬁ? ?lfrﬁg'ob‘g&g el)am d, and a 30
s o|zyzgmrrgmﬁmn.tzmﬁt¢ﬂé (19 gfivitdtag8ed o BtRred 2 m%ﬁ&ﬁ&&ﬁum in
Solvents A and Bto a 0:100 m xture of Solvents A and

isoppriael @R mdympamétbme@@blﬂmg apeeatengPRODbEMoORAd the resultant

s AR RS0 555 oo 475 G R whic st

(11.9@) 8smpRGRE 814 T kidtere MO- &99@4%&1@1&&0%@20%&%@%&%&%

-51 trifluoroacetic acid and acetic acid and Sol vent B
2,6-didwontbenmmigils: 0.5 mi xture of water, acetonitrile,

or AP SRR I B SR FiiEe B Ve GRbentB 5 e Gl A Shd Cofkentrated
aquétils 4QlpHid aUi€ (SUY%: SR MORIaR 260N AT 28ftaft ﬁlB{tﬁfé%as stnred and heated

- sol vent gradient over” 10 mnutes froma 60:40 m xture
to 651 fooll ¢ bours. AhamebuBantsodions8e coaed tolBnhiest températnes) dilited with

B S T T
extraotéd \ﬁrtﬂ_(ethgfi ét&'i:a&’@ eNEOH Eufub kSlufiddwad d¥@Sowd és?&gg 8ulrpT>Pe_1te and

stirred 4.9M amoni a so ution in 1sopropand
evaporaspdr Elakre yvab ﬂhis I qbta;]neaimmcana sl @) leompapingpardl mitmet of
t.he r ant re was.. he o 45C for 16
g A s prnile St e AR NaTb S ARy i £ o

SOlThE mikéde & &:)talﬁ@&rﬁfﬁé %sﬁ&ﬁdﬁl r%toﬁfl@fo%ate 560 ml). Concentrated

2-am no-4, 6-di fl uorobenzoni tr -amn
aque©usjhj‘7drgdrlmbc acid (Ol tnl) ves addepand tbrreilﬂtagi) mm‘tuﬂe Iveas heated to 146°C

_ L xt Ur}e}l‘ e\gni%é‘&fous endg gv alég lﬁ%ﬁo &%8&0 &W@@%tewrme W resultant

: § e
iy 0 0 8 A 00

so obtoinkeeé Wak dnadr’m entio bedPErfat Bheyrs.dThere enihs \bhﬂsfbbtﬁﬁ@{j 5, {4@@¥luoro-
basi f b h adtlon of | eous sodi um
34-Fliigierolingon § S o rx%i?%&p@aw Igaelmd Ahgsenan e 2.29
Qiae um sul phate
mmﬁl{&g evag érﬁﬁﬁ‘H Ldb E r@\?ggﬂtlﬁgé ‘cream solid

(4 g) conprising a a 2:1 mxture of
. 2-am no-4, 6-di fl uorobcnzanmi de and
E&E‘I&gno- 2, 6-di fl uor obenzami de.

5,7-difluoro-3,4-dihydroquinazolin-4-one (route 2)

A portion (0.5 g) of the 2:1 mixture of 2-amino-4,6-difluorobenzonitrile and 4-amino-
2,6-diﬂuorobenzonitrile described in Example 1 was purified by column chromatography on
silica using increasingly polar mixtures of methylene chloride and methanol as eluent. There
was thus obtained 2-amino-4,6-difluorobenzonitrile (0.15 g). A mixture of the material so
obtained, concentrated aqueous sulphuric acid (80%; 4 ml) and water (1 ml) was heated to
100°C for 15 hours. The resultant solution was cooled to ambient temperature, diluted with
water and basified by the addition of 10M aqueous sodiuﬁl hydroxide solution and washed
with ethyl acetate (10 ml). The resultant aqueous solution was neutralised by the addition of

dilute aqueous hydrochloric acid solution and extracted with ethyl acetate (20 ml). The
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15 The m xture so obtai ned was suspended in triethyl

orthoformate (60 m ). Concentrated aqueous
woegenboric acid (0.1 m) was added and t he pp@sddb@osso7

m xture was heated to 146C for 8 hours. The reaction ‘

m xture was allowed to cogs-to anbi ent tenperature.

The resultant thick suspension was filtered and

washed with thyl tert-butyl ether. (2 . The )
orgaiig T we ol e Haue WS g teand Eapaeied athose e g gbtained
-arfHIA B-diftiGbBedBR: ' id’(094117d: WO OHBPC purity usi
2-a 3, 4-di r11ydr oqﬁaz%@%—%%ﬁgﬁf%%ﬁ (Sq g7% ngfgﬂgl?ﬁlf‘%usmg
Methesli Bygethetidnotind\6. 87 ehmntds) NMR Epetndf: (DMEOHg).25 (MR H), 6.4 (m,

Spectrum (DMS' Qd6) 7.3-7.4 (m 2H), 8.12 (s, 1H).
1H)~Exan'pl e 2 5,7-difluoro-3, 4-di hydroqui nazol i n- 4-one

(r r L af. y i

(r Aatlofhe A LRONERR, 050Kk S Bk A AoPls ) anc

pipeizdifie (0.038ual)ehsnzatrdts 70%€ fbe 34 holed The rdsshaglngixtursvdas cooled to
urified by colum chronato rapRé on silica usin

abiEPEBERIVEH 90CLRRRPTaAc e T et o) Pedh ek csialeda fablvere added
and JBLCAR s Fat BPlatc B Bt ich AT RRE PR, Fingrepas thos

obtaigéd 5§ l1alifieérer3,aldisdroqidiazblied-one (NO4ENEY, at ed aqueous

sul phuric acid (80% 4 m) and water (1 m) was heated

to 30 100C for 15 hours. The resultant solution was
Exa'col%lfd to anbient tenperature, diluted with water and

t¥ied by the addition of | OMaqueous sodi um

7-ﬂuhv&-5qasardﬁymbP*iamn-ﬁa@-mmwhmwxﬁzeﬁﬁwo@c etate (10

m ). The resultant aqueous sol ution was neutralised by

t hiotasstiine fesibetpxidg i(6-36 &) wgsedled thgdelotinn of f-hydiixgtetrahydropyran

l.utj nd.extracted with ethyl acetate (20 m). .The
953 B3R GERN TS B Bish et st RIS Leps S Hinutes.
The 18SItz6f mBEuRUPLs SMBEM @Sh R RIUWoRNRL O F3MddENMBRAS Al Ekldroquinazolin-
There was thus obtai ned 2-am no-4, 6-difl uorobenzoic

4-onal @ inJTH (G6Irol) thas yeas beingdregted tolrefiux 9 Avfurbepqstion of THF (20 ml)

s 50 P Dbt B 55y T e ¢ S oo of

potaddiuft 1L RbxiHE €5, @Ef%ﬁhdd%a AP HRI B&Gion iR nBe Wak BZREEL0 reflux for
(0.044 g), nethanol (4 nil) and piperidine (0.038
40 mmivitds. Wathiddgmiréeh ofpatdSivhoterPauttrade §l.5Tpewaeaddet and the reaction

et 35 et o T ign 2 DSy T Hssacha A WA aicared tp ool to
ambig?rl]’r)dtel &80Rd Og A er 25@ i} 'fad KRIH 51(?&‘1&%%;&&1& - tﬁ@%r%‘agﬁl S?L\{jcgt was

shed wi th diethyl ether ere was

evapolatedi e ré&idiedidsl acidifie®tofpHl <D g tlogdropwise lailditién 0fi @M aqueous

hi'dréﬁ?@g‘fffﬂcgi sTftlengf‘Elﬁi%E 'flﬁgé’m srod 05,1 BiRuigs-h T e BERTeaye filtered
and t%lg iséIaS : esg%ilg %ﬁ?@s&%y ?&a}%ﬂ&%%@i@%&? é)g%m\{@ﬁ iRAe8 at 40°C.
There was thus obtained 7-fluoro-5-tetrahydropyran-4-yloxy-3,4-dihydroquinazolin-4-one
(5.96 g; 96% HPLC purity using Method A, retention time 3.34 minutes); NMR Spectrum:
(DMSOdg) 1.6-1.75 (m, 2H), 1.9-2.0 (m, 2H), 3.5-3.6 (m, 2H), 3.85-3.95 (m, 2H), 4.8 (m,

1H), 6.9 (m, 1H), 7.05 (m, 1E), 8.0 (s, 1H).
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(2 94 g) in THE (40 m) and the m xture was stirred at
ent tenperature for 15 mnutes. 15 The re ng
WQT?@??’H?@ Tvas added to a stirred solution of (?T%ﬁz%oyomsm
5, 7-di fl uoro- 3, 4-di hydroq#| nazolin- 4-one (5 g). in
THE (60 nil) that was beingd heated to reflux. A
further portion of THE (20 mM) was added and the
xam ion mxture vvas heated to reflux for 30 m nutes.
second portion o o] ssiumtert-butoxide d‘( (51
7'[2M@%Bﬂl@épeéﬁﬂnt]h¥l)?@%¥r fetralydipRy ipaet-KloRy Sf-dipydro Quinazolin-
40nrefl ux for. 40 mnutes. A third portion of potassium
‘ Pert - but oxi de (1.52 g) was added and the reaction 20
m Rbtasdumasy-hakatt (B d7r§fwa3)adiﬂeﬂto%&omtmntoé3 2 'Hyéroxyethyl)
reaction m xture was al] owed_to c

4-matbytpweszined ntepatignal é@pma}lomoé)d a{rgge %»Jﬂ e §9]; 1.78 g) in

t
o O o AP Ao s
a stiRElIEIHS of mmbﬁs:bﬂtafahgdm@mn ﬂﬁexy—eﬂu&m@ﬁquhwdlmm (2.96 ) in
stirred for 15 mnutes. The mxture was fittered and

THFt(ﬁ@ nply anchthe desspatolution eas heatedia Teilins fer3 s ndispeonddportion of

A potas qng(;%?éﬁ{opdcﬁr& 5 b ng) YAS Y8 anﬁqgé re%alo-ﬁq'ﬁlrxﬁlrms fh@é{g’d toreflux for

16 hamfsl U8k Geabtibieini:atipedy mloard4o ¥daXy amb#ntichypefagei Mazal(25 mil)
-4-one  (5.96 g; 96% HPLC purity using Method A,
was a@deérmdélw wulkvef theJuganipinleasy wanRRIPSied: gUm resigsraERutralised by

the c%o%\gls% a@%&ﬁn %aquﬁoug%er%o(cmfﬁ% H?:lél agxd %xéa%ﬁ \mﬂ;} %g%l ?cetate The

orgaﬁﬂd)fha&a Wad &nedjdﬂkr m3Enddfan? OUHANE 421l &/aB6rhtIBAYS 2EHAABHA purified
| e

by cqtufum- c(hnom&tpgiyplm presibios wng wcye@smglmolas migfuresiof grasiygenerchloride

and pgibogl b abieth U g BE R 7 G e bEb AR b1

5- tetilakﬁyardw%m& S\g‘%'d}d gdmﬂﬁﬁlbﬁdlﬁl-@%@@ ng 91bp Qﬁabmg
Appl i cation 01/ 9434 anpl e Note [9]; ).
Methad B;Tefentigotine)l. aminutess; MVR Spestrvas (SPCh) éd-3- Ql(mmH) 2.0-2.15

(m, gﬂq”ﬁt@g( 53 rg{z}%g'(é gL Y RS 6 39PES i, 434, 15 (m, 2H), 42
(t, 2171) fal A 15{25 g.tgs S%inplﬂr)],og) Emﬂ%yﬂ 2; Brp7di @y dimpqui nazol

I n-4-one and the resultant
solution.was heated to refI ux for 3 hours. A second

ortion of potassiumtert-butoxide (2.52 g) was added
-—EWE‘L%EH he reaction m xture was heated to reflux for 10

4-(64 Jcﬁ%diw S-methfed &RGLY 1 Ninb)2S, uamma @inh2oMaR Ofmns gpl to

nt” tenperature. Water was added and the
buPkosphotyhehlorige(d.32 mb) wmddmw aastamdnamede ofhg-difluoro-

3,4- GBI D Rty et e T il St eBpiite (120 mi

that %FI: 18d mTﬁglce PAHATHE rﬁﬁﬁﬁﬁ ¥R o Higdrovay heﬁﬁ:gri@ %O“@rfor 2 hours.
sul phat e and evaporated. The residue was purifi by

A secohdipartion oDptetsplapraipdiyoride (di32imsh was iaddedi amdrth@sactgjmnxmre was
pol ar m xt ures of t hyl ene chl ori de 15f2c met hanol

heatggtoeqeﬂ% for ajprther hquis, to IRV Af gsglution o oro-
5,7-difhu6idgflinTBS N WHRLPR L Q438 Witnohd 64iR01¥lated. A solution of 6-chloro-

2,3-methylenedioxyaniline (International Application WO 01/94341, Example 17, Note [30];

4.95 g) in acetonitrile (15 ml) was added and the reaction mixture was heated to 80°C for

4 hours. The resultant reaction mixture was stirred at ambient temperature for 16 hours. A
solution of a second portion of 6-chloro-2,3-methylenedioxyaniline (1.18 g) in acetonitrile

(5 ml) was added and the reaction mixture was reheated to 80°C for 1 hour. The reaction
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5-tetrahydropyran-4-yl oxy- 3, 4-di hydr oqui nazol i n- 4- one

(3.1 g; 91% HPLC purity using Method B, retention
wotdobgocd21z m nutes); NMR Spectrum (CDC13) 1. 9-p2TilK2005/004807

2H), 2.0-2.15 (in, 2H), 2.35 (s, 3H), 2.4-2.8 (br in,

8H), 2.85 (t, 2H), 3.6-3-85¢m 2H), 4.1-4.15 (m 2H),

4.2 (t, 2H), 4.65 (m 1H), 6.55 (s, 1H), 6.85 (s,

. 7 -1). 5
mixtyi syl odTho phtbnl Bipebbichlcand RSB frBpe powr, The
resulteat shunyewdsrfdlterel dnd thEhokmioiolitl wdlvaishetbw(tB adomfitrile (BBm) and
. added to a stirred mxture of 5,7-difluoro
drle<§ Taergi wrdhuyehiriaedt(frchloserd, 3cmedylenedioxyanilino)-

by | vl am n 7. i ac iteile ((120.
5, 1-AhRERRL 1Y o ABR ook ufe s TS B0 RG i Prdiising
Methodak reation Kindl4e46/amuba iRt %e% f 3:6. - :
) second pc;rti on of phc])lsp oryl ¢ ggﬁlndgp%%%!%yfﬂg)m\)/\gbgs’ 1H), 6.15
(s, 2HY (Al + b (¢ 401 T-6 fd.niHRE UiBdmudEl), e, dH) 11 O-2.6f(h1RH).
for a further 2.75 hours to provide a solution of
4-chl oro 5, 7-di fl uoroqui nazol i ne whi ch was used

Ega%yb Idgut being isolated. A solution of 6-chloro-

, 3- met hyl enedi oxyani line (International Application

4-(6-pl opa-2ge e thylenealiqyanilin 0)4551-difu@@pquindoliheqbougy 2) n
t.onjitriile. (15 S added an he react|an ) .
i R eRirdan Mse e T it g 81 e 4dsdip pafired solution
of 6-$1ﬁafot2,9rh1&hg%h€cﬁoﬁ%§ilﬁte 1.09 g) A tofiThi glro)t m Pt%llﬁg %egl;e%l&nt solution

or 16 hours. A solution of” a second po _
was girreid] ab pobieng temgpteraphre ferd] omyrantésl A gol(itiorl 8f 244, 6Htrifluorobenzonitrile

A LD NN R R G M-

' ambigiﬁ t@&B@aﬁﬁé‘%ﬂlo REh 8208 RlH D388 1o ore: £} )3(2\8{11%. "‘ﬁé rearctei%n

15

20

25

30

owed to cool to anbient tenperature and was Stif
mixtfirerwasceoledtio ambivet temperadtirannd stited for Wahofus| (The echceionl mixture

wes RF SO G B, PR S M Beet e L S0l 2 v
s A B N - | i. i |4 - . .
i GTGRYET I RN RIS M Sicup st i n

extra¢ted 88thgnethPleB&/cMBY@ (HOrmil)y Ths ofgnie Svhitlvadvad, driedtowsit in@hesium

ti 4.46 nm ; NVR Spect DVBQd6) 5.5-6.0 (b
sulphglferta%ﬁ)qvago_rrin@g.u El‘ggr)eﬂubs’thqs_ q%)?z%a«;cij glefé—clylp@-%,)é,-mqthyl,eneﬂ_iéxyrphenyl)-
( : 8.7 (s, 1H).1.2-2.0 (m 2H).
2,4,6 Etgglﬁ%%%e%zénﬁd&mo.bf%). | |
4-Rdimahlidine adtid-aoil sajil(en e8ligpwyanddedne h sfirédd SoHili tOSORU{6-chloro-
nazoline (route 2) 10 Trinmethylal um nium (2M sol uti on

2,3-meghylenedupraphenybel. fpyiriflaeroberramidise £0.204 g) isdokona(Siroh and the
, _ i (L] 1.07 Q) ol
reactfRofifil e énctr MG BDGIANVETL BB pbroiph @tk b ot

form@hididesteti¢ acidbalewhs dRITIShAthY Radth rixniFe Mk B8ated\o reflux for a
solution of 2,4,6-trifluorobenzonitrile 0.98 g) in

furtherdl o awes. (Tinethlymingd0 2§ el wis egdddsandgheireabieon miumteares heated to
erature, for

rotuf Fo el e i bl PGP B AGARLSh dpfenbicnt temperature
and paftRioht@Between methylene chloride (25 ml) and a saturated aqueous sodium
bicarbonate solution (25 vml). The organic solution was washed with 10% aqueous citric acid
(25 ml), dried over magnesium sulphate and evaporated. The resultant oil was purified by
column chromatography on silica gel using increasingly polar mixtures of isohexane and ethyl
acetate as eluent. There was thus obtained 4-(6-chloro-2,3-methylenedioxyanilino)-

5,7-difluoroquinazoline (0.068 g).
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15 m xture was cooled to anbi ent tenperature and
stirred for 16 hours. The reaction m xture ,
WO006{0¢82t%er (20 nl). The organic sol ution ms%@@@@wm

with 10% aqueous citric id solution. The aqueous
sol ution was basifled w thH"ZM aqueous sodi um hydr oxi de
and extracted with nethylene chloride (50 m). The

Exafipléni ¢ sol ution was dried over rragnesi um sul phat e
and evaporated. There was thus_obtain

4- (6whlqm ZHrimgthylenedigrymilingcyy éki}weﬂwn)azolm
T
mmﬁlﬁé ot 3, Pl kb -3(Bdibhdot oinazolin-4-one (6.5 g), chlorobenzene (64 9ml), -

3- met hyl enedi o henyl )-2,4,6-trifl yuorobenzan
6- chécuo Qoirn@}/hy frnetiiwﬁ%qghm( fgﬁ 9 éuﬁcn;éopsflf%taﬂﬁmaf? @:%@3 ghat had

I
e P 8 0 S e\ IRER g AERSPIAGBEIALER e s
heatédgk 93€ FHERBHONTHE Katlich wasuleaisedoled té e89Cndfstifred f&5
further 16, hours. Triethylamne (0.25 ni L’f"‘( s added:
30 naipates. hBtimrwgavasstopped ead teeastine atlé%}ret was gliopyeghto sigpd For
f.urth
30 Lo P S B ok D BB Stlorgpencen

(2 x PBHY bed ﬁn@chirﬂufdcﬁ&aﬁéggc Whe@wcbsahmm&M(@qmws
sodi um bi carbonate solution (25 m). The organic

2,3-mﬂwtanodnowlmﬁe’&dxﬂmrpqym@m @gn@ncrhycto orére 89%8 9¢g,
i ed qver te bpe

96 50 HRF E s g ARHRRER R BB A AR ST o R
Spe@Rn! (DMSOES!5.31810MBr §,M1E1)£61$5 (YLK IOD(D mm;au &sIf 7.6 (d, 1H), 7.8
}el soﬁe(?ane gﬁd et h;/(lgr aggt ateugs g:l ue(rﬁ %herg vva}g t hus
(m, bH),&. hésgd1H).( 6- chl or o- 2, 3- et hyl enedi oxyani | i no) -

5, 7-di fl uor oqui nazoline (0.068 g). WO 2006/ 064217

PCT/ GB2005/ 004807 - 56- Exanmpl e 7

Exaﬁx;ﬂ@SCh' or o- 2, 3- net hyl enedi oxyani | i no) -5, 7- d| f 1 uor oqui
I ne Phosphoryl chloride (4.96.nm) was added over

4- (Gacmu-ba—méthyﬁnndlnmmhn@ ~hflyora-f-detralydropyeancé-yloxyquinazoline
) Z di fl uoro- 3, 4- di hydr oqui nazol i n-4-one (6.5 @),
(’0"6?1 Jor obenzene (64.9 m), 5

6- ER% BortioR (DES By bENERIbRXY.BdtHahi @O rén A8y1Gty-8,acdihydroquinazolin-
di i sopropyl ethylamne (7.47 m) that ha been heat ed

4- oneomaa@damm stirredaizdyp hé plosphorpy Qlﬂ@rgtm(lg%gnl) Tdisopropylethylamine

oo R VA o T By A e
heatell kd 8@’@ foP5 hdlrsMANELERd {)&hbﬁ [0.290g V657 - S h SR PR A traRgirbfi@an-4-yloxy-

reaction mxture was allowed to Stand for 30 m nutes.
3, 4-Tthgdmiquinarainsdoné ivas edded aad the mixtirs staatheeted b tedunder a further

R Al T b

- iRt Peifip M40 AGHIERE OF bREIRS
4yl%xﬁ%no hy f@@’%’ﬁ?ﬁé@? (8 v gg, 96. oﬁPLC purity

2 3-um&t}geﬂwiohydulk;e (0sX2eg)tin ocetonitride 8 . wasi addt:césl)d thmrfptctlon mixture
wasélge;rfgczl gcg 80° 2—,5%%@% "A néhf g‘%ﬁ 0 VSeis'S_Brgs Wgs cgnaplei le ‘reaction

m1x¥ur§ was evaporated and toluene (15 ml) was added as reaction solvent. A second portion

of 6-chloro-2,3-methylenedmxyamlme (0.32 g) was added and the reaction mixture was
heated to reflux for 3 hours. The reaction mixture was cooled to ambient temperature and
partitioﬁed between methylene chloride and an aqueous sodium chloride solution. The
organic phase was washed with water, dried over magnesium sulphate and evaporated. There

was thus obtained 4-(6-chloro-2,3-methylenedioxyanﬂino)-7-ﬂuoro-5-tetrahydropyran-
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(m 1H), 8.7 (s, IH. 15 Exanple 8

4- (6-chl oro- 2, 3- et hyl enedi oxyani l i no)-7-fluoro-5-tetr
wodgeeyr an- 4-yl oxyqui nazoline (route 1) A bihiipaonsinossor

portion (0.25 g) of _

7-fluoro-5-tetrahydropyragy 4-yl oxy- 3, 4- di hydr oqui nazol

in- 20 4-one was added to a stirred m xture of

phosphoryl chloride (1.76 m), diisopropylethylan ne
4-yloRsgBazeliRe o atfoame(0cH £ NMR Speeteumy: (MO a6k (m, 2H), 2.1-2.2

gk
: t, mi heat '
2063 55 o286, 1 5oL BRSO £ 1382 HEIE 71 o 1),
7.3 (d1H)UIPA Cmpt R R G(RY SHYAYS @N1H).Y| OXy- .
3, 4-di hydr oqui nazol-i - 4-one was added and the m xture

was heated to reflux for a further 90 m nutes. There
hus obtai ned a sol uti on of |

{
Mgﬁ oro-7-fluoro-5-tetrahydropyran- 25

4-(6-6111)151'@-2;ﬁ%bﬂi??eﬂlehﬁﬁymiliﬁh)—’?@ﬁl09§-%dteWah99prf?ﬁﬁ-quloxyquinazoline
i sol ated. A" solution of 6-chloro-
(routg 2B- et hyl enedi oxyani line (0.32 g) in acetonitrile (3

L SR L LB Ry R i
solutioR TRyt e&}#ﬂﬁg&r@ﬁ%ﬁﬁ g!(;Se 3d FYSh IR PRSmB\4\aR Qﬁ@fc@tﬁ}&aﬁf‘ﬂﬁxﬁue was

toluené (1 was a as reaction’sol vent.
stirred éemHdmpuatdsi dnsluoy 064-€ cblope-2,33mathylepedinegindinoni 1.i ne

57k LSRN s LS AT R Dt

mixtiir Wal Hedid RTRNED borl 1SRRI VAR pol@dd (1t 801%}9& pgga'is Nk

net hyl ene chl ori de and an aqueous “sodi u ori
tert-baibixudd wars. adiibé andthg amixourp as beatedstowafiive thorwaintadditishalr2 hours. A

i ed oye esi um sul phat e and evaparated. There
secor\%gorg%é).]gdgg?o%écpydroxytetpahyéropyran an(¥ a"’?hird portion (0.45 g) of

‘ ) : o Iy T
5007 RSO AAPOLAL B A 55 .
fourtid pyition Y0 igh af phtassiuna serabhitoaits (s 2adg) sndNNRufRmed Waheated to
reﬂu)% g;/?xcfg%\qr 12§9r@1§13t%g5 (Fg}e ﬁe,zsu ) t,%éaéf'éﬁ éﬁé]{lnq_wgsk%iopsngto 3::6(()31 to 50°C
and bf]l}x% )(601%1)1)Oang @vgt%g%(ﬁ F{l}éve%dagd%%ﬂ) t}[xﬁ} 7T}ge légcgﬁp %e ﬁagar%ted and the
aquedbs(s6lutibh oas eRirbtetEintydrenid TEDFYE0 intl) 269 with fiopespst Bedtat (30 ml).

ahydr opyr an- 4-yl oxyqui nazoline  (route 2) A mxture of .
The qsgamnie extipsistesre combized @ad masheg vgih e (PPmEY 3Ghapyzapigsolution was

cronBA T SR S S A BB P

cther $24 fmilphdfisgheRéhenil D WIRSThsdlidundsyisslhted, washed with a 1:1 mixture of
4- (6-chl oro- 2, 3- net hyl enedi oxyani | i no) :

‘methy rrrdnugyl gheband isehaspngand drindoehrerd elerright at@g°Q) There was thus

L T
4-ylokgquddaz8lin®({5.020¢, 8394 HPLC purity using Method A, retention time 4.61 minutes).
A portion (3 g) of the material so obtained was dissolved in hot ethyl acetate (54 ml). The hot
solution was filtered. The filtrate was allowed to cool to ambient temperature and was stirred
for 3 hours. The resultant solid was isolated by filtration, and dried in vacuo at ambient
temperature. There was thus obtained 4-(6-chloro-2,3-methylenedioxyanilino)-
7-fluoro-5-tetrahydropyran-4-yloxyquinazoline (1.61 g, 99.2% HPLC purity using Method A,
retention time 4.51 minutes); NMR Spectrum: (DMSOdg) 1.9-2.0 (m, 2H), 2.1-2.2 (m, 2H),
3.5-3.6 (m, 2H), 3.8-3.95 (m, 2H), 5.1 (m, 1H), 6.1 (s, 2H), 6.95 (d, 1H), 7.1 (d, 1H), 7.2 (d,
1H), 7.3 (4, 1H), 8.4 (s, 1H), 9.3 (s, 1H).
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tert-butoxide was added and the m xture was heated to
reflux for an additional 2 hours. A second paortion
WQ 98487 of 4- hydr oxyt et r ahydr opyran and a tHGTf@P2005/004807
portion. (0.45 g) of 15 potgssi um tert-but oxi de were
added and the mixture was>heated to reflux for 0.5
hours. A fourth portion (0.9 g) of potassium
Examfleltgout oxi de was added and the mixture was heated to
refTux for a further 20 m nutes. The resultant . .
4-(6-chlaroi2cmethadenediogyanilinoyvcinarg-istrahydrogymand gogyquyjaazoline
) q(e m) and water (30 ml) were added in turn. The
(rou ers were separated and the aqueous solution was :
eX4H 8 Thesto LI -ty sheidx FAtE i3 P, THdl uckdthingtzbling Isyaipschipyride salt
acetate (30 m). 20 The organic extracts were conbined
(80 Rrvchswdderbppriipawispd metirregiomptyry of yodium fenprtosise (29-48) and
evapor.at ed. Jhe, resi ' L [rred for 1
Vi viRER 2 oD D bR A Bhot of Bt Bt (24
4-HydkdxyRhi &oPp %A (3 .£ #R) 4d N-nidieylpRtdlidlinasonk €38 al)edlere added and
washed with a 1:1 mxture of nethyl tert-butyl ether
the resudtaiitsohéxra nes hngtedita @SCifar 3 hews. BVyﬁé?rr{V@%trﬂ)aWaSﬂf@@?d to the heated
There was, t.hu obt ai.ned . . 0
reactio e SRS S ORI miTeuRe P SHRd md Bsaegip SUEC fogyg further
3 hofdY €he A RRespiofl Tk Xy fbd IR bikethe IsdddedsolRBVad wasRe&with water
purity using Method A, retention tinme 4.61 mnutes).

(2 x 23Qonl} andindried igyaokb to kenstant aveight. Therghyasithispbigined 4-(6-chloro-

di ssol ved i n.hot- hyl .acet at.e (54 ... The h o
2.3 eP R PO SRt TR ey e Wit (656 2 5%
HPLﬁ:g@Jrnst& ﬁgl_iﬁ I &RYd A SIRRGFSH UhR @@ﬂﬁm&)ﬁmg{ %691212"@; NMR Spectrum:

resultant solid was isolated by filtration

(DMVESQHisHE DN (m, Wi 0d-22 (mnBip At5-3 G @HA 1$-8.95Tme 2EDwne5 (m, 1H),

o1 619, B GolTE) L IGIHr G Parh 7 W SAGR A0 ke 10 1
g, 99.2% HPLC purity using Method A, retention tine
4.51 mnutes); NWR Spectrum (DVMSQd6) 1.9-2.0 (m 2H),

Exagiple 212 (m. 2H), 3.5-3.6 (m 2H), 3.8-3.95 (m 2H),
4-(6-?ch§rg>gﬁ,,3-@twlgﬁ§giéf’y’(agflfn?o)ﬂ?[,zgé;ég@’}pﬁ%eqq}i’nl-b&ge oy
sclfbpyVGpSOARAREILRET FBROE Q04507 - 5B Exarmle 10

or o- yl enedi oxyanilino)-7-fluoro-5-tetr :
zh %Agﬁxée?wrﬁnn gf g-l[b-)(ﬁty-mﬁ:ﬂl}épipbliama—l - @_11]@6’] -I§)-t7etrgl_1yd|ropyran~4-.yloxy—
- 6-0Lhl Or o- - enedi oxyani l1 no)-5,.7-di f.l uor ogui
3,4-%2@10%@&4@1&%@99”@5@ 1 aﬁ en%@(ﬂ%was %QA%Q 1 A gtipged mixtite of
pho A BBUEE g BT IO PO hns s ves

heatbSRO80TC)and tigkeresid tantiniisieheascheated ho 80°60n 6 lasrs. The mixture was
4- Hydr oxyt et rahydr opyr an

3.5 n . : |
allowpdife ¢ast WP‘FBP@H@HWQQ %ﬂ(ﬁﬁ‘(’%s %’rW%l)OV%@t'agﬁ%Hll’étH{f was re-heated
to Swaer{dea?#@fﬂ%tqf@-&hﬁ&ﬁ@%‘-@%‘cﬁé{eﬁ%x SiRRGoIRR o M RIKihe (2 ml) was

) was a eated reaction
addéd. XEhe resudtdnt mixtdre e stirrad and Inteddi te t80?@ ford s5 sduirs.r €k mmxiure was
heated to 60C for a further 10 3. hou

r Th rm
cooled ¢ embieniiewpeieargand fie selipaianfircunied framiths 80 EBp thpt had been
depgﬁt%djvﬁ’ehoqg é%n]i Qfaél@{ssénded in DMF (3 ml), a second portion of

7-[2-(4-methylpiperazin-1-yl) ethoxy]-5-tetrahydropyran-4-yloxy-3,4-dihydroquinazolin-4-one

(0.088 g) was added and the reaction mixture was heated to 100°C for 9 hours. The mixture
was allowed to cool to ambient temperature and partitioned between ethyl acetate and a

2M aqueous hydrochloric acid solution (10 ml). The aqueous solution was basified by the
addition of 10M aqueous sodium hydroxide solution (10 ml) and extracted with methylene



10

15

20

(2 x 230 M) and dried in vacuo to constant weight.
There was thus obtained 4-(6-chloro 2, 3-
pedi oxyani | ino)-7-fl uoro-5-tetrahydro = A=

Wd(;ﬁ);{)/é%%{“%lazol uie (68.6 g, 95% HPCC purity usi %:rr%g%zéos\édmsm

A, retentlontlrre46mn§%e mp 209-212C, NWR

Spect rum (DI\/ISOd6) 1.9-2 (|n 2.1-2.2 (m 2H),

3.5-3.6 (m 2H), 95(m2H) 505(m1H) 15
chlorgle; The orgauic s@u@@ Wd$ dried qvey m@ENgsEm i\H))hatE and é‘vzb,poﬂatbd The

resulﬁmf' %ﬁ Tias gﬁ%ﬁg by F{é{lw| cg!@gﬁtgg{gé}}}‘ 9 ?:%ﬁa uysnf@m(nzp aﬂﬁéﬁ o

- mixthie8 bPglethrylen¥ chREAL %M methanol as eluent. There was thus obtaéned

5-tetrahydropyran-4-yl oxyqui nazoline (route 1
4-(6-thlper-2 gemethplenedioxyanilino)-7-[2-(4-methylpiperazin-1 -yl)ethoxy]

S-tote P Sy PR R SRR RO R %&&é@g&%@@&sﬁ%ﬁ%s (m,
L r
ZH)’%qo}slgE%r glﬁ)’rﬁig\r’\?g%@ggdlg&rrﬁ)sﬁglzrg pro y th@{’%ﬁpﬁésaﬁ (m,
2H), 83-3.9 rEml, 2Hamt|i2 {m) mpé 1(@,;riH)) 6. Ir1] MaQHgaSSS ggéﬂfs,ob.ﬁ) gs, 80K 6.95 (d,
t resulta mxture was heated to or

1H)=ﬁgﬁr(§z ﬁﬂag-ﬁ(ﬁ’tﬁ’b&\%» 11—2)4 owed to cool to anbient
tenperature and was stirred overnight. The m xture was
re-heated 25 to 80C and a sol ution of

Exariplel2or o- 2, 3- net hyl ened| oxyanl line (0.088 g) in
toluene (2 mM) was ded. The resultant m xture was

4-(6-chlpro-2 - %@m@w@wyaﬁﬂmwf[87(41!11€hmmam‘azmhbyﬂp§uo&y]e

St R P R 2 e Deen dopos Led.

Tf’[énd)elrlan ag‘ﬂﬂéph&@ of M&ﬁfg&ﬂ egs, ipho§Puorll BhIﬂSh)ie (®OP aPWes added to a
ortion of 7- £ - met hy| pi per azi n- d%l/)hg
Stmeéﬁlﬁzmw obT{%( pyrlamuywbw]é-mr @nmﬂfym |

TR TR ———

that had$ear heanaﬂmt%m afd tﬁecreaﬂtanﬁmxtm%mrh@hﬂéaeo a6rE for 4 hours. A
partitioned between ethyl acetate and a 2M aqueous

secorghpfrtiem(tb mbae] kagnhomlu@bn(di ovasiayidedrans the esbltant mixture was

T T T T
the rd¥8kant |nﬁﬁﬁlré/‘9a2ﬁ&ﬁéc0@4%‘l@ R OTh&RL 0P RPABR Avas d¥Bwed to cool to

chloride. The organi c solution was dried over
ambigrfderaperatres uMVorea (2 mihwaesddsd end &, orFandc layerswis separateid] The

* aaneq e Basian ool iR PRI E T 6 TR R Se ot B b o pro

25

30

by thgﬁ&chﬁﬂﬁ) bf é’e?m@ﬁtk&éﬂ achu-gbﬁs" KANEE h&éﬂ%ﬁm@ RbRBE d47%, w/wt) and extracted
4- (6-chl oro-2, 3- net hyl enedi oxyani-l i no)-7-[2-(4 hyl p

with. nﬂvgta@ml ﬁ?,x 2 mlyl The h:@udqu Brganic layers were combined and evaporated There

was t %ttirn'?}h %@?ﬁ%@%}%‘%@ na}zza%lllllrg%% &Z&Cl)l%gf%%lpe azin-
—yl)&ﬁ!})%y]ZS t%tfé}ﬂsdré@)ran-a y@m%%ﬁmﬁiﬁhrfy'(% 094 §5‘ 2. ?n (IZEI) 4:'? A
(m2H) 5.1 (m 1H), 6.1 (s, H)685(s 11-1), 6.9

s, .AH), 6.95 (d, 1H), 7.05 (d, 1H), 8.35 (s, 11-1),
E&églg_lés, 1H). 10 Exanple 12
4-(6-chloro-2,3-methylenedioxyanilino)-7-[2-(4-methylpiperazin-1-yl)ethoxy]-
S-tetrahydropyran-4-yloxyquinazoline (route 3)

4-(6-Chloro-2,3-methylenedioxyanilino)-7-fluoro-5-tetrahydropyran-

- 4-yloxyquinazoline (0.5 g) was added to a stirred mixture of potassium hydroxide (0.168 g),

1-(2-hydroxyethyl)-4-methylpiperazine (0.69 g) and di-(2-methoxyethyl) ether (10 ml) that

had been warmed to 120°C and the resultant reaction mixture was heated to 120°C for
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4- (6-chl oro- 2, 3-net hyl enedi oxyani l i no)-7-[2-(4-nmethylp
i perazin-1-yl)ethoxy] -

W@ 2008064243 dr opyr an- 4- yl oxyqui nazol i ne (route 2BCWHBEPOS/004807
an atnosphere of nitrogen gas, phosphoryl chloride
(0.07 M) was added to a ~%tirred m xture of
7-[2- (4- et hyl pi perazi n-1-yl)ethoxy]-5-tetrahydropyran

12 hofry tTheyreddbion ndixBlird ek Qosled@zphbicht derBpe@atinfl, 3cigified to pH 1 to 3 by
di i sopropyl ethyl am ne (0.22 nil) and butgrqni.tri le (2

the pddition ﬁ%waauecmé dpidteshlosid acid (9 e andgvashed patyipenappy! acetate

mxture was heated to 96C.for, 4. [ on o
20 ¥t Higa ot 2 e nll b BELE S EF S s godition of
2M hf€edin€ SeditudMtydrexkdei5en)a a fieh @ h@ehtés) wae (DMl twds added and the
hours. 6-Ciloro-2, 3-nmethyl enedi oxyaniline (0.098 g

mix{vae wasl dadedatod 2 hokies to @allavtpasripitation of @ selatoHarishe dTheompde was

ool RO PSSl R et S4B o Fhona e

in vREARI40°C aYRire WS tHRRA BRI RN (61¢Boro 2B RMSy I ERNRI yHBENo)-
washed with butyronitrile (1 nml). The aqueous | ayer

7-[ 2nfdsmbthglpipesarin-d-yhrachoxyy- Stieteahadudpyrianr-dox ypumeeatina(lely g, 92.5%

purfEY D 58 mg R HE B ForGion (s 7 3 e ok Bty oo 1.65
(br 099N} 9.2 BY@E, DEP1 09 5] 18F 28115, Q¥HPRUA B thn, THEDS (an, 21), 3.6-

r
was 't hus obt ai n
3.7t B BIGrO0 D8, FHEX Hy2H6RS (R o¥fla AiS (M bD), B-Q52(s (2 btstiy(s, o HD), 6.75

erazin
CH iﬂg&ﬁ?&ét(ﬁd@] 18 (e Pa Ry dr&iPa22 Ly qui nazol i ne
(0.094 g). Exanmple 13
4- (6-chl oro- 2, 3-net hyl enedi oxyani l i no)-7-[2-(4-nethylp
Exangdded4i n- 1- yl ) et hoxy] -

-(epengrachpetbieoeorrm BRAT L ERe et o thnd

- 4-A fanmy ihg (0.5 g) was added to a
5-eB NP rﬂaﬁt“uﬁ‘éy’é‘?mégétﬂé@g ?ﬁﬂrﬁtﬂ?dr oxi de (0.168 @)

é' (@adey dn amyxsph?]tb l))f mtnmﬁem gaspﬂﬂﬁh&d‘bﬂye(tmlﬁgjge)thﬂpiperazme (13.93 g)
i - (2- . 1 ._had,

was At 3 BIF BHEIOf FdOT RSN pa AR SRR SR o7 g
54%%%%‘@%;&&4?%%&5%%?{9% %ﬁ%%ﬁm@%@%&?ﬂ? d@ ?337%9 nd

ours. e reaction Xture wa
1 2-dietfioapethbrenesani)r &Vatec(ldi4fd)edd § 3-ditthaxyethaeliys nfiheere added and

addj ti on of 1M aqueous, hydrochl ori id (9 nm nd .
the {GgukastiraHeR %ﬁ%&&ﬁﬁ%ﬁr@é pad Eea(f@z{flo $oh '.forﬂ%eh%{ ebjifdreaction
. ' T i fi . . a1
mixPde Wab IR SPChE Ry AT diialifh Rtdpbrixifialdy W millbar
preséfutecapptékimatelst 8Gml whteacti¢r2divent asdistilkeloel Thelrdabigon Mixture was

m xture was stirred for. 2 hours to allow precjpitation .

neugplisgd QP-4 9 ¢ Ry 81 addfionplpipxargakcanseiteied ¢upens hydrochloric
. andof i : N i i . . .

i 1085 S wlBEC 3 ke SR YOS QHBAE ML pcion i
at atfHxSmoeBtTics] WrithGhe tenheauid, o3 thertiyion meid o peing kepta} 60°C, the

7-[2-(4-nmet hyl pi perazi n-1-yl)ethoxy]-5-tetrahydropyran
reactignypigiyewphesitriedevittocthyl agetatyA2 b inl) heropeaje seppigon was washed
wit u%é%? g%ﬁ? %ﬁ%@g%ﬁg g\}ag Qdcie'd'gﬁd]wﬁh e Q%S&)amr%g kept at 60°C,
the mixture was stirred for 10 minutes, then allowed to stand for 30 minutes and the aqueous

layer was separated. The organic layer was concentrated to a volume of about 100 ml by
distillation of solvent at about 90°C under atmospheric pressure. The residual mixture was
cooled during 1 hour to 45°C and held at that temperature for 2 hours to allow crystallisation
of product. The mixture was warmed briefly to 55°C and then cooled during 4 hours to 18°C



10(brs,3H) 19205(m2H) 2.2-2.3 (m 2H), 2.31
(s 3H), 2.4-2.8 (in, 8H), 2.9 (in, 2H), 36 3.7 (in,
5405(m2H) -4.2-4.25 (m 2H),
Gé“?ng’ 211), 6.55 (s, 11-1). 6.75 (d, 1H) %C&yeg‘%wsé“““s‘”

1H) 7.0 (d, 1H), 8.55 (3611H) 9.25 (s, 1H). Exanple
14 15 | "o '
4- (6-chl oro- 2, 3- et hyl enedi oxyani |l i no)-7-[ 2-(4-met hyl p

and heeluledt ateit teiﬁpeyétbl&tﬂmkh])ur The crystalhne precipitate was isolated by filtration
5-tetrahydropyran-4-yl oxyquinaz

and waghed lﬁggw}éwg@r 4% nhgeH wytrert obuty me 391uettheer %}7 rLlitle There was
thus Jhibifedy 96 BHGRL Al oot HBL AN P RECSAL D4 St BigHaziBS ethoxy]-

e
—tetzﬂh;(cﬁo@liiirﬁnqdc&ﬂuﬁ&idlyie%e adiibydratai(l1 8% pluitydrydIPLC using

Mothod By resemems bt 3 Grivs), NALS Spectnus: (GIOL Hok§Slhrand. 18-2.05 (m
o, §30 il 8, 4, 349 @Bk B R 00

(m, 2§1l)| 420 590 2pp e tmﬁé@sf(@rzm% Bous, 4 H),Th5 (G ael)] @85 (s, 1H),
m xture was_cool ed to 50C and, under vacuum

7.0 (@il5D; 8.5 ats, 6H).&22sptBXi nat eI y 60 millibar pressure,

10

15

20

PR PR il o B el SO0 ARG ol Tt Bl e ambien

tempéﬁtu?e f Ditrdaheofaitdhithoden ohs. aI‘HB pééuiliagt ﬁﬁteﬁ@ﬂ@ﬁldlﬁs:ﬂ\%d at 60°C in
aqueous hydrochloric 25 acid (36% 10 .nl) and water

dry igo@ropahgl (MO ml)r\ahlést nivantaingng a drryemrm@haomhéreo fThetselution was

allowieg 5 6ol domabistl Empetandte ARb 1o S tnde? By Jess Sosphyee for

2 da;fsh?he E&ﬁﬁ&ﬂt %fysmuxﬁe%ﬁd% io1hte@sy ﬁﬁréﬁohfhnﬂéﬂb’ﬁrﬁr@ﬁi%g%he
m ). Thée organic solution was washed wat er

: atmoslﬂﬁraﬂ The dtegal (8 25 scn pbt)amaésvaa ddexbtadlint anhydious iym of

(6 glﬁ”?f%gt D N R S L B

5-tetidh B AR 1SR AAHSRIES l4ayenays separated. The
© orgdgn %Ier)aﬁlgs conceﬁ%?at ed to a volune of about

100 m by distillation of solvent at about 90C under

at nospheric pressure. The residual m xture was cool ed
Exampleildy 1 hour to 45C and held at that tenperature for

- - IhQﬂ thlpipragnci-yhdthexyl-
(- EhOPEDS-hRIRORMGRS KRRy TR AR T I Y
S-teteulyidpgpyrahotiyxyquih8diiie dﬁﬁ&ﬁﬁﬂﬁéﬂﬂw PCT/ GB2005/ 004807

-61 and hel d tha te at
b SURET A4 G ERRT e drBe e or B Bob | Bt piperazin-

o S e s

~and Wlattbxedll‘)@ﬁl) was heated to 75°C. A mixture of fumaric acid (12.8 g), isopropanol (200

25

30

(6-chl oro-2,3- nethylenedloxyan|llno) 7-12-(4-methylp

ml). anééfg?mﬁo Pl Wihesindip-80 e t
1A Fr A0 80 68 dr B XOMLOR SO D8RPt dolheIhANEs added to

the fﬁmm 501(3 sélhmﬁ ﬁﬁ])lst tﬁ&\/‘l@nﬁemﬁl’e WS mmeai all786. (’]ﬂre rSSultant

, 2-2.3 (m_2 2.31 (1 3H),
mn;tgrezwag sgrr@mat fog7fgm(11wrtesz Hhe rgmginger7o t}ﬁa pzoline compound

solutéon(g)\gasd' g«i g&r%g Fg%%vé]e gs,t eﬁ?m&;gﬁ%@?% n%gﬁalﬁga ég%?(s:', Isopropanol
(50 rthhwas aad&i 4o thé HbultA Bxiube wadBtirrdd & F5¢C for Tibiurs.

The mixture was cooled slowly over at least 25 minutes to 50°C and was stirred at that
temperature for 6 hours. The mixture was cooled slowly over at least 20 minutes to 20°C and
was stirred at that temperature for 18.5 hours. The crystalline solid was isolated by filiration,

washed twice with a 10:1 mixture of isopropanol and water (50 ml and 100 m! respectively)
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A portion (10 g) of the material so obtained was
placed on a filter and dried at anbient to
WO BAERHAtTure in a stream of dry nitrogen gas. PFfEEB2005/004807

resultant material was dissolved at 60C in dry
I sopropanol. (140 m) whi t €% -~ mai nt ai ni ng a dry nitrogen
at nosphere. The solution was allowed to cool to

and &1ER18VEc iRl Wolstaitdyéights UEHREL windtts ebtaiinyd Ai(6rchlpeot
at mosphere for 2 days. Thé resultant cryst alline solid

2,3-mydlsylerdlicryeniling)- 7{2{4-atqtluﬁplg¢r§élﬂ laylrthoxyl-Origy@iydropyran-

oG SRR TR TR 7y P 122 5PCEMEE sRSin: DM 0a)
1.764: 8<8€9 qum&lw@?tz@i)e@sgl(mmm b (510 8T, (2278 - 218, BBl §81.6 (m,

pera

2H), 5 3Bed. 9éllllyﬁHb|4)a46(n ?4'1))/449835(;@17 aZdD)i 687 (sn2pD). 6.4 s, D), 6.83 (4, 1H),
6. 84% AR A AR IR Sy 1) ) 2- (4-nethyl p

I perazin-1-yl)ethoxyl- 20

5-t et rahydr opyran- 4-yl oxyqui nazoli ne di fumarate salt A
Examplel1ff e of
chl oro

4- (6-]cb[9|rg-},,%methy%en%ﬁ%extyg}{jliei‘l%? C}i [QX ?nqietlhgfﬂ)%éeriiLZf gfﬁét[ﬂ%t hjyl P
-te%ay*&rgt)gﬁgly% 5@) g&ﬁgﬁEMﬂf@m&ﬁErﬁe yAIpxyqui nazol i ne

I sopr opanol (200 m[) and wat er
( 18 mix)um/aﬁ 44qéahbdo-ﬂd—msmyleAedmxxamleloW 2eifamsthylpiperpzin-

TN B R O YT T
and @9&#{3‘0%13 ‘h@ﬁ Ay APEchinge SRR fitRedaduRdilted wab R@shed

utlon whil st the tenperature was
wnhrimpm}annle(ao aml) Zﬁiﬁhe Thshings wietesadded ol the wagndigates The eagultant
at 75C for 75 _minutes. The remai nder of the
SOlu@QHWaSzWP‘inPFé”eg%und sol uti on was added during 1 hour

Whizl Skl g)f i"\ﬁl?%g:r a%}%"(l? RS i BB OBk ESD Al) afhd Gvater (20 ml) was heated

Isopropan added and 't he resul t ant
to 707Cend e wastant inixtedt veds fﬂ&@d oh partivaui 50 n@)()ofthfeﬁmaucmcgl solution

was g Rhenwermied SOWMON of At R ey BURGGRERIARE
7- [2%—@5&%}§p1 9?-&15 gi}gvﬂ éétﬁﬂﬁfro@};aﬂ @%ﬁxy&@inﬂid]hh%%ﬁsﬂthe

t that” tenperaturé for
temptRAtie. wéﬁhﬁamtrajtﬁﬂ at 75°0e Seol crystatssofids@H-dl@d- by

2 3-%'g%%{egéé&%ranam?aﬁgé%Vﬁeéﬁylﬁpte%%ﬁl e eklsgeipanyy
Q 5]
1o R st RRP R e (RO ookl was tired

at 7500t ot Dagud-THRerehhiada-of the fumanc acid solutlon was added durmg 1 hour
2,

3- et hyl enedi oxyani |l i no) - 7- [2 erazin:
whilsithp émmgt}lresmsewamﬁ@ﬁ% “Grndl W@&%ﬁ Pﬁ’é‘g‘& Wﬁsestmd at 75°C
f fumarate salt (37.0 g); mp. 233-237C, NVR Spectrum
or 6) 1.76-1.88 (in, 2H), 2.1-2.17 (m 2H), 2.33

( S, Thd 'fﬂlxtu%e @ai &fol@d 518y, ov%r iﬁezﬁsit 2 hBh:l)s to 30% LarRl ﬁas( gtirred at that
- 3.

tempé@t’uraﬁfoo'k h@gr crys@}_%m( gohdMBS 1s<@at8§ by %ltrq‘.q}l wasg)eg] jwice with a
10: lgmfgur(aé)f 1Sfpﬁo_parg1 gﬁé l'\_rgea’tef éS QR GHla 186Dt re%pgb%wgﬁl) aid Vried in vacuo at
45°C to constant weight. There was thus obtained 4-(6-chloro-2,3-methylenedioxyanilino)-
7-[2-(4-methylpiperazin-1-yl)ethoxy]-3 -tetrahydropyran-4-yloxyquinazoline difumarate salt
(35.8 g); m.p. 234-237°C; NMR Spectrum: (DMSOds) 1.76-1.88 (m, 2H), 2.1-2.17 (m, 2H),
2.33 (s, 3H), 2.6 (br s, 8H), 2.78 (t, 2H), 3.51-3.6 (m, 2H), 3.83-3.9 (m, 2H), 4.24 (¢, 2H),




4- (6-chl oro- 2, 3-net hyl enedi oxyani l i no)-7-[2-(4-nmethylp
i perazin-1-yl)ethoxy]- to . .
wo@pb?&&ﬁhydf opyran-4-yl oxyqui nazol i ne di f umar aicg/Gbés/ddasor
m xture
of 4- (6-chl or o- 2, 3- met hyl-gg3edi oxyani | nf 0) - 7- [ 2- (4- et hy
| pi perazin-

=yl e V- 5- 1.6t d ran-4:- [ Iy
498 Y LR B3, 28, S W R sdtay T S, TRER G . 705 @
1H), ggg)(sml vgam@e@H d to 40C and the m xture was
terecf The filter was washed w th isopropanol (20
rr1) and the washings were added to the warmfiltrate.
- The_resultant 15 solution was warned to 75C. A mixture
Exa maric acid (12.8 g), isopropanol (200 m) and
L NRRERG- _ i -
5 A A RO A | P L ey AR A
5-tetrabydrapyr acd eyl exyiquiimarolinesss qaifdethrate salte war ned

R B ot P o
1—y1)eﬁl§bix¥/k 9’%&1%2@%%%1\6@!2 J,pﬁﬁaztonﬁf 39%1?15%&?@@?;#) %Pég%ter (20 ml) was

crystals

- warm2d 8singt hydtenedo o}&mﬁm d:olnmjn TF{elatplawhdwllguades azapordte slowly at
| ) et hoxy] - 5- tetra dropyran- _4-yl| oxyqui nazol i ne

10 ambicy fSRAFANE te 1P Iymge @f 2 Q)‘P andeidelows Aliat fRS 2Adoury whereupon a
: preciﬂ]ki‘et Iﬁd’des@g@ngrt? 'gérg{c: ?%1 utYr@ ogﬁafs ackd ?Hgsﬂd%k?atgpﬁeqﬁf 2 days.

The raﬂnlthﬁtprémtdtewpgfsahtadeawﬁi&aﬁm micawmﬁd ashth7\5£€e1a Mthekd@as thus
ultant m xture was stirred at 75C 25 for 14 hours.

obtainerld-{6r shlgroes, Iarctisdencdipxgasling)- Glf4- a'tethyéxamra@nﬂoﬂmhw]-

e eSS B o e S 00 e

15 was ch@sstedsedwisiig XRPD, BSC10GA, Muﬁ@s@ﬁuo@mmm uéd)
water (50 ml ~and 100 nil respectlvel y) and dri eg
vacuo at 45C to constant weight. There was thus
obt ai ned 4-(6-chl oro- 2, 3- net hyl enedi oxyani I i no) 30
7-[2-(4- et hyl pi perazi n-1-yl) et hoxy] -5-tetrahydropyran
- 4-yl oxyqui nazol i ne difumarate salt (35.8 g); mp.
234-237C, NMR Spectrum (DvSQd6) 1.76-1.88 (m 2H),
2.1-2.17 (m 21-1), 2.33 (s, 313), 2.6 (br s, 8H),
2.78 (t, 2H), 3.51-3.6 (m 21-1), 3.83-3.9 (m 2H),
4.24 (t, 2H), WD 2006/ 064217 PCT/ GB2005/ 004807 -63 ,
4.98-5.07 (m 1H), 6.07 (s, 2H), 6.6 (s, 4H), 6.83 (d,
IH, 6.84 (d, 1H), 6.91 (d, 1H), 7.05 (d, 1H), 8.33
(s 1H), 9.18 (s, 1H). Exanple 17 5

4- (6-chl oro- 2, 3-net hyl enedi oxyani |l i no)-7-[ 2- (4 met hyl p
I perazin-1-yl ) eEhoxy] -
5-t et r ahydr opyr an- 4- yl oxyqui nazol i ne sesqui f umar at e
salt A m xture of B
4- (6-chl or o- 2, 3- net hyl enedi oxyani | i no) - 7-[ 2- (4- net hyi p
i perazin-
1-yl ) et hoxy] - 5- t et r ahydr opyr an- 4- yl oxyqui nazol i ne
di fumarate (0.15 g) and water (20 m ) was



war med using a heat gun to obtain a solution. The
sanple was allowed to evaporate slowy at 10 anbi ent
tenperature to a volune of about 3 m under a flow of
air for 24 hours whereupon a precipitate had started
to form The m xture was placed in a refridgerator at
4C for 2 days. The resultant precipitate was isol ated
by filtration and washed wit4ater. There was thus
obt ai ned

4- (6-chl oro-2, 3-net hyl enedi oxyani l i no)-7-[2-(4-nmethylp
i perazin-I|-yl)ethoxy] -

CLAIMS:t r ahydr opyr an- 4- yl oxyqui nazol hie as a
sesquiftimarate tetrahydrate salt (0.084 g) which 15
was characterised usi ng XRPD, DSC, TGA, FTIR and
sol ution, NMR t echni substantial l'y

1. honob SHERALALE GERCH PR sestalin Toum CEHGPUPY:

2 3%&hw@fehwk§mmbpwzm inkemyhorp%re(zar ( %éfﬁbm/ bﬂetma@pmﬂw

et’hox tetrah yran- 4- i nazol
ylowgwgemﬂﬂe syhsjantialiyin éher frnpwetdﬁ@mam @%s@lb Agaogsg al t
difu 30 difumarate). 2. AZDO530 difumarate according
aim 1l characterised by an X-ray diffraction
pattern having one or nore of the peaks at about
7.1,9.1 and 10.6 on the 28 scale. 3. AZD0530

2. dif UINZ&D@F;@O diacmrdierngcdrdinglt@Crairh 1aharaetsriesd Is;eah hya;agiffraction
X-ra iffraction attern havin ne or of  t

patigEy '“&tonﬁ&ﬁmo%oéthg??i‘fs@.aIB?‘itd-g?qJ?é‘dgqo 61 gn gh%\%%s“?i?-l
on the 28 scale. 4. AZD0O530 difumarate accordi ng to
Caiml characterised by an X-ray diffraction pattern
whi ¢

5. 10 RS RPAE Bl AR & Gt HENEALEN 0C 1 ifecin

patterrBhaving7one o8 mdde bf tBe pebkstat\dBout’B3,F.V9.1,1@6 310G 19231an:d 21.1° on

thgg %%4VS 23.0 VS 24.3 VS 65 5. AZDO530

©4P1GMEr ate according to daim1 characterised by a

Differential

4, AZD0530 difumarate according to Claim 1 characterised by an X-ray diffraction

pattern which includes one or more of the peaks on the 26 scale as listed below :-

20 scale Relative intensities
5.3 M
71 S
9.1 S
10.6 VS
18.3 VS
19.3 VS
211 VS
21.4 VS
23.0 VS
24.3 VS




Scanni ng Cal orinetry thernogram havi ng an endot herm
wWth a peak in the range of about 231-240C 6.
AZD0530 di fumarate according to Claim1 characterised
by a Differential Scanning Calorinetry thernogram
that shows an endot herm havi ng an onset of nelting at
about 235C and a nelting poiggt peak at about 237C. 7.
AZD0530 di fumarate according to Claim1 characterised
by a Diffuse Reflectance Infrared Fourier Transform
spectrum havi ng one or both of the peaks at about 3359

and 1719cm 1. 8. AZDO530 di fumarate accor di { _
50 ai mAZD0RAD diuredraleaoning toriImd &h S eareee by g Ditrentia

f
S'g?rfnﬂﬁd ediofi ﬁ'\Hfr)é ?\%gﬂoga‘té‘lﬁ h‘é(nmg %H%ﬁ&c’ﬁh‘&gﬂi\g%ﬂ g %é(])ﬂﬁ irgérlraﬁ@é &f about

28¢249°C. 1662 1616, 1586, 1523 1501, 1360-1200,
1200- 1000 and 979cm 1. 9. A pharnaceuti cal
conposi tion which conprises the cryst al I'i ne form of

Cana o MPARGETT e s SaBeen i d SRare i o= Bifferge
st8nanify EHIBEMBRY thalrhdgraeBa 8A6WsIsn Efidetieinl Halidgfaroibet of melting at

according to claim 1 substantially as hereinbefore
age23bHednd a melting point peak at about 237°C.

7. AZD0530 difumarate according to Claim 1 characterised by a Diffuse Reflectance
Infrared Fourier Transform spectrum having one or both of the peaks at about 3359 and
1719cm’™,

8. AZD0530 difumarate according to Claim 1 characterised by a Diffuse Reflectance
Infrared Fourier Transform spectrum having one or more of the peaks at about 3359 (N-H),
3100-2700, 1719 (C=0), 1662, 1616, 1586, 1523, 1501, 1360-1200, 1200-1000 and
979cm™.

9. A pharmaceutical composition which comprises the crystalline form of the
compound of the Formula | according to Claim 1 and a pharmaceutically-acceptable

diluent or carrier.

10. A substantially homogeneous crystalline form according to claim 1 substantially as

hereinbefore described.





