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CHEM CAL PROCESS The present invention relates to
i nproved chem cal processes and internedi ates usef ul
WO poobloes2oanuf act ure of certai n qui nazol i ne der PURGB2@®S/004807
or pharnmaceutical |l y-acceptable salts thereof, which
_possess anti-tunmour propetties. The invention al so
relates to processes for the manufacture of said

i nt ernedi ates and togﬁgaﬁgggﬁ;géﬁigﬁgg manuf act ure of
such qui nazol i ne deri said

i nternedi ates. The invention also relates to
particular crystalline fornms of certain quinazoline

- de rThaa)mS@eisma«mjlomae]p@s to topravedehestiedl iprovesses and intermediates useful

i R Bt B BB, ey g e s

ther@S WA (?o@éé%@&ﬂtﬂﬂmﬁcﬁir %}cﬁ)%rﬁ& qhe Eﬂv‘éﬁhorﬂ’ﬁl@& ?e‘i§t€§to%}9cesses for the
intermedi ates useful in the manufacture of th

manofrrpoe nfisad (rﬁemtddmtezs-aﬁdiﬁe mechssbe e dihm;uarfacttumo))f such quinazoline

7-12-(4-nethyl p per zi n
derw%ﬁ[\;eélﬂbm %d @%ﬁve&lﬁw&Waﬁaﬁamvﬂ@ulmrzﬂaﬂme
thin the
fornfRRHAR d@%m%?% s ‘?ﬁ%nﬂgg?ﬁgé*ﬁgwa erydiifl
phavﬂmbﬁ@@lly@ncdﬁﬁb@daﬁa@té Jdeteaf vafheh eachmomssjantsumﬁm prdpedties.
D0530, the
DPRRRSIE FRveRon: ﬂ?@lqa BRRRESSeSABggaigrmediates

herein by way of the For nul
cod® PAIHEE tﬁg‘/
I R

7-[2-@hibthY ipipepdzit-h eyl jetHoiy |- S-yetﬁmyﬂmpmah %ﬁbkﬁqmuiohne which compound
sel ective inhibitor of the dissem nation

is dipelogedd a5 rraarougfl Nearfaayithimthediablerindaepply b‘beﬁ Intprpagional Patent
App?lggllgﬂwcpal/gﬁﬁet astatic tunmour growth. In particular;

€ compoun D0530 is an inhibitor of c-Src

norrhaec@pp@indtiy desiibel kdrsiade vaychfshoBdehudel of val ue as
an anti-invasive agent for use in the containnment

and/ or treatnent of sq@l4 unmour i n the hunman
or animal body. The rqute flor prepar {ihe conpound
of the Fornula | that Us dikscl osed jx ernati ona

Pat ent Application WO 0179434) i bbbl ves

of the q@gpound
N ' ?) O] hydr oxy- 5-t et
)

4- (6-chl oro® [Q/3§F!Et hyl enedi

r ahydr opyr anLj\ﬂé\l Xyqui naz( vvi h| an al kyl ati ng

agent to formy ~2-Q4NE$ < I n-1-yl)ethoxy

side-chain at the7-posityton. The oduct of the I

reaction is disclosed in WD 01/94341 in the formof a
and ds AYAN0560) the icode rmahlier byl avhich thheofpomdaf kaoWvnee base.

Thl St ! IaéJ urgﬁ‘%]ttq% og t I o lﬁl ﬁ)réc}/n—}cegcr:ptgrht%ross}/ netklhgassle Sénzymes

and, thereby, is a selective inhibitor of the mot111ty of tumour cells and a selective inhibitor of

th@reactl on

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—rhethylenedioxyanilino)—7-hydroxy—5-tetrahydropyran—4-y1oxyquinazoline
with an alkylating agent to form the 2-(4-methylpiperazin-1-yl)ethoxy side-chain at the
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conmpound of the Forrmula | but the route involves

linear rather than convergent synthesis, requiring the
woriobiopd2e7 use of chromat ographi ¢ purificati on BCELB2@M04807

the isolation of a substantial nunber of

intermedi ates. As such, the-overall yield of the

synthesis is not high. There is therefore a need for a

nor e nt he t.he .co n |
- fidh el oGy ofFR HPERoR Qb OaRRRATRA H e ran o
dihywrodhidideGanpad ihe F6:24 6f aRbybasehe new synt heSI s shoul d
not involve costly and tinme-consum ng chromat ographic

purTHis edstingrropteds eatisfastory fardbe siintigpsisofré¢latiyelesmal] amounts of the

nve n h evi s ui tabl e processes fo
conpRUSHt P Eeta T it RS SpRS iveFirs TEGHrSeuRHGR Comatoent Synthesi,
requi ﬁﬁgfﬂie&inﬁltlpfghﬁe BE¥hrBhAfoEepRR ﬁfrﬁicﬁﬁ&?ﬂ%ﬁ%ﬂ%ﬁe isBlattllaﬁtof a
they all'ow the final product to be nmade in
subsj&r&iail tymbercbfiintennediattn cAnsychytheloderall yaeld af tjpersys’rxhedlms not high.

he rocesses low a s bstantlal uction in e
TSRO et T O are S iat Sint i oE tecioronnd gh AR Fopmula 1

B AT s
shouidahoc myblve @ostlbeandenné-yonswmmmﬁrogm‘@gfuphmmnnffcan@t propedures.

progced s are not requi.red. According.t
i nv%‘??ﬂ({}?f% F%eeée&n Ol BH N APy lae&swﬁebée processes for the

%%m()@%o ktﬁ%’cbrﬂ SLlESHR £ %3?5;.?9 MR fﬂl%%gssware

e preparation o 530. Acc
advmi@mhs of thatithey alloanthedimal patitictco bamade wshighlquaktyfand i satlsfactory

Aﬁ%‘ 530 and _particular crystalljne
welg RA ArdgsiLIcreal lihg PERCEESE A0 & asabyiantiahesduefion i themegber of
inte: étﬁﬁ%&h%hsttblé?wéte@ LOPGL érf‘e?al,( & n‘ﬁlré‘ 90@69%’6'119&1@{1 the nprev1ous

ccording to a st aspec preésent Tnven

routedeSwchi chapges prelade sgpifione sdvdmdget bﬁtlﬂi& Aud a6itlCanoéniently,
AZD0530,. the_conpound of the Formula | which conprises
chrqm?éogré@leﬁ puiication peeredpres greinet rigitgd-esence of a

Lé]&md?nrg)@scﬁe mefelatf'i‘org h%&%gs%% Lu%eals%f rgviﬁ%cf ?c{] lHil%\]%anufa.c’fure of key

erel ace e gro

inteﬁﬂamte@mai m@y belfsedsn mlisqirepdra@bn df AEDESHRArYy, W th
| - (2- hydr oxyet hyl ) - 4- net hyl pi per azi ne; whereafter any
pr deserdingtog Wrfher asaectios theriaveniion; parianeneysiaiine forms of

r 0 0
R A A RS R PR o
pos&@@a’tﬁfﬁﬂfbulr@f@eﬁle@ﬁfﬁmpﬂéflid@é' | y-acceptabl e salt, and
t he conpound of the Formula | obtained in the form of

a salt nmay be converted into the free base, if
ne%cc%%’u){g to a first aspect of the present mventlon there is provided a process for the

manufacture of AZD0530, the compound of the Formula I

0, 2
o

which comprises the reaction, conveniently in the presence of a suitable base, of a quinazoline

of the Formula IT

M

I
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The reaction may conveniently be carried out in the

presence of a suitable base, for exanple, an organic
wa@pioeeef2ase such as, for exanple, pyridine, PCT/GB2005/004807

2,6-lutidine, collidine, 4-dinethylam nopyridine,

triethylamne, 7V-nethyl megpholine,

i V- met hyhnor phol i ne or di azabi cycl o[ 5. 4. 0] undec- 7- ene,

or, for exanple, an alkal iC|or al kal i ne earth netal

carbonate or hyyf oxide, fof &0

(
de

BXa e sodi um car bonat e,
pot assi um car bgnat e,| cal ci um nat e, sodium

hydr oxi de or p S , for exanple, an
al kali metal ami de, pl e \sodiQim

hexanet hyl di si | azane, Qr e@np/e, an al kali netal
hydri de, for exanpl g dride, or, for exanple,
an al kali or al kal i ptal (I -12C)al koxi de, for
exanpl e sodi um qr a5 §-Tert-but oxi de, sodium or
potassiumt rt-pentoxi de or sodium or potasHi um

B TR R T R

1-CoRRRLR IS AU - MR YA QX1ide v@ﬁer&?fe?ﬁ | pidhdeus %gl?gu?glgat% present is

for exanpl'e, an-alkali metal al koxi
remexahip/ c_a)nsantiamai mcar}soaraiswhmmaﬁertthdmxmpdudé of thesitrtinuta Igbtained in
e D T e S MRS SR ol nd
comgagﬁn@&st‘ﬂg S99 it Y dRP HASRHH '&‘g@ﬁlt mgg L8 %blg\?ert‘éﬁ into the free base,

odium or potassiumtert-pentoxide. A suitable

if natessatyaceabl e group L is, for exanple, a hal ogeno,

(1-60) al koxy, aryl oxy or sul phonyl oxy group, for.

ex 51 TEACHOP Ay CONVERFIEN Pe BRI etk pigpencsraf @ ejpitable base, for

n ] oxYy, ) . AR .1
exafE Yo AR bR SRICDIK oo SERRORRRE PRPIHERK, Slidine,
4-didiesipllanimapyriligy, atighylainmeaNhabihgeneplgs e pN-idih@morpholine or
. conveniently, the displaceable group L is a fluoro

diazgpigyglotPrbOlupdect T-60e: 0% feberasile i alkabi:orallading garth metah garbonate or

hydl%&? efb?‘%x&g%isggi%ﬁl:&#{ﬁoga ?ééﬁagsg#%g}boﬁg edéallc'“il@ﬂfca %Pgte, sodium

m xture o s or dillents
hyd@xadedrgotadsiam Iyatdxeded bt, Yorsexagdpild, dh @tkatlimdthl-B&ial fkyéxample

ether or a_ cyelic alkyl ether such as dibutyl ether, )
sodigp hpppmetyidiglagane, et fierexagiple, an plkeli inmt@léwdvﬁq, fen ¢xample sodium

- di et . 1, 2-di n . ,
iy ELUBRYE BTG of e LRYEL A Eagpn o ramot
sodigfl asSiueit veAShutoxide, ¥6diM drjormBiugeLer-pentoxide or sodium or

LyV-di net hyl acet am de, i V-nethyl pyrrolidin-2-one or o
potagsingt hyidsnethestoside. Convemendlys & yuitahle basgiis, &ylesainples an alkali -

| vent .ok _diluent w th a boilin oint,of greate
mee AR For Sl e o Bo B o RigE o cxample, an
alkafithRethl (LB e fof EAahY ko potissludTers-butoxide or sodium or

di - (2- met hoxyet hyl ) ether or

potassium fert-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 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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1, 2-di et hoxyet hane. The reaction is carried out at a

tenperature in the range, for exanple, 0 to 250C
weemwseedi2ent |y in the range 50 to 150C, nore  PCT/GB2005/004807

conveniently in the range 75 to 130C. Conveniently, it

IS not necessary to protecd-the NH functional group.

Fbmever if it is desired to use a protecting group

AN NN T -
d11u§rﬁ ok b 8fx GREHT SitaBR iRRPEMNDkRifuBhts] fof eﬁﬁﬁ’ﬁl@ %br?&ptﬁfnally

the group in question and may be introduced
subsﬁﬁﬂ@cbahﬁ-(leﬁ@)aﬂqyiaemeld& a d?lchd: elkyl m@erg;udm mdﬂmtyl bther, erethyé ¢erz-butyl

gonvenl nt et 28 %’WCT C [ bleﬂ g}ﬁtquiygtgane tetrahydrofuran or

etheL - Zfa}e&}%ysﬁhy GER b
L-GRRERRE b gl dprdeRoh RAPREh 20N AN e lanlde 2 0P 11

uestion, ‘such

NJW(EﬂBM@lacﬂﬁmideeNahethg]@yrmkydlgﬂem ori diinethylsulphoxide. Conveniently, a
di st urbance of__groups elﬁzghere |$ t he

I | e.
EPREL gt SGpsT eé%iﬁﬁ%%ﬂ for

e, L RPARs Bl GOS0l BI85 B3 covcr o

1,2-dibthoRydtharies appl i ed preferably has 1-4 carbon atons
It will be understood that these exanples are no

ex e geaciien iagaeried Bpatt fqrrepe%ﬁpm the rangqsr&rr?efa@pkop tq {0°C,
con\;e% rlg Hﬂ 81 Rt§ ﬁ)ﬁta Iul§9| ol %@%o%e%m%'ﬂ&% t}ﬁ%ﬁ’ '}éqt%sl%oa(ﬁ.e

use rotecting groups

an @dﬁeéﬂi@dsf afis feeotsealyit® Prodedt tieIeH ffmaainhygrﬂemt Howedkr, if it is
are, of course, within the scope of the invention.
deSlleémBFQe% ptsﬁeoanétg@m FFh@reips SndyoR Cerrrahes gheprit irgfnany of the

grou%g gﬁ%ﬂén@ - glg Ihftera € drk}(%f)w u{) al\égesgﬂelﬁez ;}%ﬁle%lgs:’% %é;‘ géprglgr%te for the

protéctioRtdT %@ﬁﬁ W quedtiod dddBgyBY int@dBeced by conventional methods.
2, 4-di met hoxybenzyl, and triphenyl net hyl);

Protelting. gﬂmwyh%ébmmoan@by &mymmf@mym rgetboghes ‘dgsenileqd in the literature or

ooy PSRRI L B R Bl K RS0 o

quesHoh YduRl Ytk QR Mélnk; chasen so'a@‘f@éff&!t k&R bP @R YroteétMgoup with
(for exanpl e benzyl oxycarbonyl,

mmnnumdiw@mﬁwe gisbehgre n Qlemqlﬁ@t}»@nzyl oxycar bony|

o SR CHARGER I SIS e Al e BN P NELarfh o of convenience, i

Whlé’H Kydybrdenem (fop Exﬁﬂlﬁgﬂbﬁreﬁﬁkﬁ}’hgﬁ?@ﬁha@ﬂfé gta&qmlqu@m is applied
and substituted benzylidene groups.

prefepblydps il et earba@r atoime. Itemti\balundersmodtﬂmt tthlelsg exgern@plpssare opt exhaustive.
the N function cl ude r ex | e, acjd-,
Whegs S o reatolengs rashgten e getoiat o) e i biop il iga below
thes bRURARi18HF ot exhaustive. The use of protecting groups and methods of deprotection
not specifically mentioned are, of course, within the scope of the invention.

Examples of protecting groups for the NH functional group include formyl, aryl-lower

- alkyl groups (for example benzyl and substituted benzyl such as 4-methoxybenzyl,

30

2-nitrobenzyl and 2,4-dimethoxybenzyl, and triphenylmethyl); di-4-anisylmethyl and
furylmethyl groups; lower alkoxycarbonyl (for example terz-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



as 2-nitrobenzyl oxycarbonyl, hydrogenation for groups

such as benzyl and photolysis for groups such as
WQ200606020ENZzYy| oxycar bonyl . The reader is referPedGBR005/004807

Advanced Organic Chem stry, 4th Edition, by J. March,

publ i shed by John Wley & $ons 1992, for genera

gui dance on reaction conditions and reagents and to

ctiv ani c 2 Edi,tj on,
s e R S S
subfiRfited 8BS Al d@sce on protecting groups. The
compound “of Formula | may be obtained fromthis
pr cMe@sds apgrdsmlalt&)fqrmhn‘ retriogalf af peotbat s grouml foethed{H ialcyional group
btalndlnth formaf an acid ad i on
mclgé%ga Sncgemplts g h%&%@oﬂaﬁﬁaﬁér eappicyissrialy qdﬁlyg@ﬁﬁl%@r gpups such

as 2919&%5}15&@??{1&%3? ﬁ%cig@ﬂ%io‘hr}& ?rg{lﬁs sulch %f ﬁ@ﬁzg ?olgsm for

treat ase r exarrp n or ani

: groxqm’sneh b eitsibetzydskyctibongxanpl e, pyri di ne,
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-lutidine, collidine, 4-dimethylam nopyridine
t r |T€h€f{9a}d§ﬁfsrf§ ferregdde MVW [Q;g@xH%Cé?rmstry, Et% Edition, by J. March,

[
po R R Sl S e e il e on FERTRL Son lops and
eag‘eﬁfs a8l adTProtecsiod IGroumsan Mrpaiie Sylﬁhésiﬁ QP‘hEﬂman ﬂ@nht@neen et al also
cal ci.um carbonat e, sodi um hydr oxi de or potassium

pubHshed byiJahn Wikank iSon; for gensraleyidancepn Biotecting SE¥PPound
f
0 ﬁl%rc'&ﬁ&%}dé% H"l;/ &Jé{éuézge g{ng% PE o@ta nted ﬁioﬁne thfls process in the form of the free

pharmace e’ sa ase 1torm

basérayalkenatieal§tieglayvbé bbained it telfernaef £h atsd Addition salt such as a
conventional procedure, for exanple to form an

hydehabidegndfi tWhen 1 a3 desited Fp %mamrﬂaﬁr@%b%e diompthgaalt.dhesaligmay be
eeaf R rMELRIL A6 G PE AR AR LB R g g

pyrigimR 2,6116tidiBeE, %llﬂilﬁe qf-dlfrﬂéﬂl yEafiidlyRidide, whey@imink, NSnméhylmorpholine
di spl aceabl e gr ou%pas def| ned hereinbefore may be
po@see

or d@ﬁ@ﬂlatpwé@[S k0] N 195 fom@mim g llealich allaling earth metal carbonate

di,scl din I.nt eirinatl nal

or HREHLEY PSSR R e BUF R BRR G 80 PR carbonate, sodium

hydFEXi®S draotR6i dF&ﬁﬂ&” Whkh it &és@ﬂeﬂ td-obtgindthé t&apSul F¥Brmula I in
may be obt ai ne conventi onal rocedures such as

the fdmscé aopl@unwet!cal -deperdatiesdlio thel rqeehase fornpphy batrdaoid with a
for exa or, th e ti.on of
st S0 g op R P TS, A ORI GO G GVPROon salt with
an thotihiie br Béﬁhié @idduch BE LY BRYENSHEO ﬁydl‘bhﬁfnﬁc ' s%l;ﬂfu?i\f' t‘i‘ﬁﬁoﬁ)acetlc
process for the manufacture of “a qui nazoline of
citrieer mllec adilwhi ch conprises - (a) the reaction,
agi 1215%4% 1};}%%@1"‘[8@&%%&3&1? %F &1%%0191{1111% If\lilfh(targgll f isa a&1splaceabl% group as
defined hereinbefore may be obtained by conventional procedures such as those disclosed in
International Patent Application WO 01/94341. In particular, a quinazoline starting material
of the Formula II wherein L is a fluoro group may be obtained by conventional procedures
such as those disclosed in International Patent Application WO 01/94341, for example 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 IIT
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Formula IV wth an activating agent to forma

gui nazoline of the Fornula V wherein L1 is a
waele@ploerenbl e group; (b) the displacenent reackPCDOB2005/004807

conveniently in the presence of a suitable base, of

the quinazoline of the Forgula V with

6-chl oro- 2, 3- net hyl endi oxyaniline to forma

qui nazol i ne of the Formul gVl ereafter the conpound

of the Formul ap tai ned mMzthesform of the free

base may be cohverted into a and the conpound of

the Formula M ed |  of a salt may be

converted into the fr t he reaction,

conveniently in the ui tabl e base, of

t he qui nazol i ne of Wi th

4- hydr oxyt et r ahydr op orm a qui nazoline of the

" thg“Conpound of the Fornul a
1l obtained in the formof the free base

hi econverted into a salt, and the conpound of the

WELFHHPTEF i1 obtained in the formof a salt may be

converted into the free base. F rocess st a), .a
@ Socismion, fidshiohyy bbeerarie Sastifs hase pERgHRipotfone of the
Forgolady L1 is, for exanple, a phosphoryl halide such as

phosphoryl chloride & phOsphoryl brom de, or a

hal ogenati ng agent such af thionyl chloride or the

hal ogenati ng agent yed T m xture of carbon

tetrachloride and t enyl ghosphi ne or the

hal ogenati ng age Bd a m xture ofcarbon

t et rabroni de and triphenywphosphine. Al ternatively,
witledtyactivBad Oap¢hn@Zot AQuinzeldeiMbedFsmuld®y converted, if.

required, into a 4-pentafliuor ophenoxyqui nazol i ne by

reaction with pentaffuorgphenol in the presence of a

sui t abl e base such agf potlassi um carbonate and in the

presence ofa suitapte gpl t such as
i\yV—dinethyIfornaL\\ A suitable base that may be
used during progess™ ep|(§) is, for exanple, an
organi ¢ am ne base such as, for exanple, pYyridine,
wheZeif 1) i 4 dikpleceabR\drélipie, 4- di met hyl-am nopyri di ne,

trigthyl.amne, dij.sopropylethyl am ne .
®) | v e SRR PSS PRERRG I R T ence ofa mifable possn gt the
quinAzeline adbbheFsrolneNtwith 6-ahloredt3-hethyndoegamibhei foah aigajnazoline
of tiForfX@} € an aromatic solvent such as toluene, a

Xyl ene,  cunene, chlorobqﬁgene, ani sol e or phenetole. A

further suitable solvent orgriyent is a polar aprotic

sol vent such as acetonitril ¢ bpionitrile,

butyronitrile, ethyIFac$$

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

(¢)  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 III obtained in the form of the free base may be
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tetrahydrofuran or 1, 4-dioxan or a dipolar aprotic
sol vent such as LyV-di nethyl formam de, L

w0 Wodiberrthyl acet am de, i V-net hyl pyrrol i di n-2- oP€T/6B2005/004807
di met hyl sul phoxi de. A further suitable solvent or
diluent is water or a polar-protic solvent such as a
primary, secondary or tertiary (I-6C)al kyl al cohol,

for .ex | e, hanol 0 a.b ol or_pentanol.
con el iBAI: wfibhe SiRbamLothr bamtu it Shfinedin BETAGH Bhe satemay
be defested Th® thefet haye may be carried out at a tenperature

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

t hd'or gragessident @), bEOUE e Gotivating epert yheft avill fornc @ ssvstzapoup L' is, for
a), a,suita .activatin ent .is, for example, a
exaydlse n AR FORL B L i B pROST o HHe eiberh BET ompdgeor a
) . . > P _ i
I BRSSO L Pl & BABRANGR TN o
carbonitetogehbypide end yriphenylphosphine@r shesledlogenating agdht foemed byia ixture of
as tol uene, Iorobenﬁen , ani.sole oy acetonitrile,.

Carbgﬁ&et&br%ltd@ﬁﬁg raptePEDesPRine: Plfrgeatie e bbaleauitline so

: 6L delell, iR gk 44 GentAf §z& inazol; i
o GREE SO ekl g0 L nt ARGt by rasion
witlcpantafecraplienolnin theeprpsepseofesuwifabk taigé siadhl a8 patabsiudrcaibdnate and in
‘the presence g@? sui tahl e _base. A suitable acid is

the prgpencs ghi Fatablisalyrak gachias Nad'riimethyHommamide, Acspstable base that may -
! . 1

o SUSBPATIL I O R0 s, B0 5, P

pyriéinanpbeutidiye,icdllitene, 2,dmbihlylagiinepyricialel irtbtii@amine,

.. 4-di net hyl am nopyridine, triethylam ne ) ,
dlls‘éi?rpwdﬁfﬂﬂbﬁvﬁw@a Ay mstiyeorphedkne 7| didzabisysIpkied 8lundec-7-ene. A suitable

e N T

xyleho cugncnspdifors belizeiie, aaisble va phenedslt. 2 asuktiCaitlile 869 ent or diluent is a
cal ci um car bonat e, sodi um hydroxi de or potassium -
polap ppobig isefventaiuch popacetopiipily, propaeniailedutyromitrile, dtyyd aretete,

f sodi.um hydri.de. The di spl ace .eactjon .
Gl BRRRRF £ oty BB or e pBEER LN R S namice,
N, NsdiinetilRetaftedd, NSRbwmemrrolidiall-benén difefhy®B/HBk Rled A further suitable
primary, secondary or tertiary (l-6C)alkyl alcohol _
solvenicr dalyentgs piatsp and polas protip golamal such as a primput, agvohdary or tertiary

l.ogenat ed .sol vent such a t hyl ene chloride .
(1oL BAGREH SE S5 kbl AR EE PR BUGRSiraish Ry, Mixtres of such
suitF¢ ¥60éntS BCdi R Ats g4 I ed ATHY 1@BEon MEBE Barried out at a temperature in

chl orobenzene, ani sole or phenetole, a polar aprotic
the rooges doit example, 49 t@22Q°6h comiengntly irothie sanger40i te 160°C.

1. R i B PE Gh Gl oAl St - 28 example,
pho?;%xioﬁﬁ haNdd QIHREpEGphordVeiflbA®E Mhd B6 flapAdHR H:arr_iedeout in the presence

- et hyl pyrrol 1di nh-2-one or dinethyl sul phoxi de.
of aivorganicesnioé basgeshclsas triathybnsod vedispopytilylemnins, using dwlvent or

...used. The . o\ .
diluent such as toluene, chlorobenzene, anisole or acetonitrile, and at a temperature in the

range 70 to 160°C, more conveniently in the range 70 to 120°C.

The displacement reaction of process step (b) may be carried out in the presence of a
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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reaction is conveniently carried out at a tenperature
in the range, for exanple, 10 to 250C, suitably in the
WO 206064207 t 0 160C, nore conveniently in the raPgBEGBR00S004807
120C. Typically, the displacenent reaction of process
step (b) may be carried oug-in the presence of a
protic solvent such as isopropanol and at a
te eature' exanple, 25 to 150Q0C .
byl el i pledpeti BRSPSy el vl caoppg sodium
hydfoR@feldr otaSelMERidroxRN, o8l dxémpld) %n%létﬁ'rﬁ‘&ﬁ’l"fﬁﬂhde for example
reaction may bé carried out in the presence “of
Sodlam]‘wdrtﬂgr exanpl e hydrogen chloride gas in diet hyI

&%I%P&FR d%g&ﬁ{}ﬁ ggrlivgg{lieg&( Lor. ngau% lﬂe éqggence of a suitable inert
T Y
1sops¢mpol( sec-bltthm)l e aart—bmnncrfag/ha:logmatadesnlvleyt dmeh aametl‘glftbne whloride,

n. t he sence of sui tabl e b '
chlogplga og Caro - gtleride oh atamatic oLy gﬂlﬁﬁ@s t@wrﬁ)ed? xifene, cumene,

chlot%?t%g%ﬁfer %&&1&22 oP_ﬂlllne%leﬁﬂ{ m;)r f"aﬁQHBﬁlg Iggfrvgﬁ@ S écfé't(ﬂfftnle propionitrile,
but}dd)la'ﬁﬂé;i ethysd hodtate %ﬂ@l@lﬁdﬂraﬁ-@ ngl-diokan &104 d@l&hﬂpﬂnetlc 8slvent such as
al.kali_ or alkaline earth netal carbonate or %@pom de,

N,Nigmeby Hamamids gV iirilisstidargtannds, d-mesnipmroldBuirane or
i ONBAMSRE O, s T MRIMEONIE PO BB, Wl e

reace¥a fﬁﬁoﬁv&ﬁdﬁtlyﬁalm&eﬁimtahytdﬂmlﬁrdt&Eaﬂ ¢he 1@nge, farexamplylle to 250°C,
an al kali netal hydride, for exanple sodi um hydride,
sult%hly r g raga APt 108TC. anaea convspicatly i the gangsr 0o 0%

aﬂtyé@lg%liﬁés( glgﬁl'&%t%%nt ?é}%{a.{gllé Stiﬁn%?és? gfeB Fgl%ﬁr?x ozﬁgcl‘éé:{g%d out in the
pressmﬁél df13) 26t P AGS stoh a3, 1§op(ﬂ<b1fﬁﬁbfaﬂd% b@éﬁhﬁ@ature 1n the range for
Cbnvenlentlé a suitable base is, for exanp

exargplealy toreX03 mwp@femébeat omparéhwél% t@@mraiwrm’f&h@ sqagiéon solvent.

S for. an al k
Op e B LU PR 5B b Sl EORTR Frardeafs bl vty o
example MyERgEA €hlofi06 k4 Th AictRA 8RS biHhe tREREX thleriddMrRied when the
conveniently, a suitable base is, for exanple, an
comaptasd of theFarmyla EC)urereird st m@ptwaatmgmgentstb@tum halogenating agent

SSi tert-hutoxid od| um or potassium
Sudf 1ﬁ #gﬂ £ or %PI%}E@éﬁgm tep (c), the reaction is
COIRGE Btcﬁ%@sk' YerF(@Y, thea&itn thay sQeRERSERC Rl @uﬁﬁl tﬁeqbés%nce ofa

i nert solvent or diluent or a m xture of suitab
sultahl;@base,s’fbr vxampleom afghnie amge tasg S@haﬁ;pﬂoe exampde, pyrldme 2,6-lutidine,

ti ubstlt ted di I-6C3 et h a
colt e Peliypibypitaonshidle wieky o B S i Bp ok ahf
d1azb€16§/615{l5t4/d)]uﬁ&&e7 -enéllor (f8r SR Béﬁtamé'h)or%ﬂ&ﬁhe earth metal carbonate or
di et Hoxyet hané, 1, 2-di et hoxyet hane,
hydltomdeafw éxafhpleandiom @,rwonateomtassmn carbdnzpto,l cakciap ICalfODBate sodium

hydr%%d\éeo?tpo alélscigm dtoxi e! rorrEtflg éxfar%rp?aan afkali metal amide, for example

sodium hexamethyldisilazane, or, for example, an alkali metal hydride, for example sodium
hydride, or, for example, an alkali or alkaline earth metal (1-12C)alkoxide, for example
sodium or potassium ferz-butoxide, sodium or potassium zert-pentoxide or sodium or
potassium 3,7-dimethyloctoxide. Conveniently, a suitable base is, for example, an alkali
metal hydroxide, for example sodium hydroxide or potassium hydroxide, or, for example, an
alkali metal (1-6C)alkoxide, for example sodium or potassium ferz-butoxide, sodium or

potassium Zert-pentoxide. More conveniently, a suitable base is, for example, an alkali metal
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-di met hyl acet am de, 7V-nethyl pyrrolidin-2-one or

di net hyl sul phoxi de. Conveniently, a suitable inert
waolosea21dr diluent with a boiling point of grBEr/€B2005/004807

than 50C is enpl oyed, for exanple, a cyclic alkyl

et her such as tetrahydropypan or a dipolar aprotic.

sol vent such as i V-nethyl pyrrolidin-2-one. For process

q),.the reactjon is carried out at at erat yre.
(1-QRRE Y 1ot B Sod s ot TG dtdondls § st pepatiySium e
pentoR@def ange 25 to 1250C, nore conveniently in the range
40 to 80C. More conveniently, the internedi ate of the
Forlmuipzocess stemi@), the tlaeti @dlis asnemedntlygarried ous sxthapreaence of a

o B Al SR A 15 i
in aljlx_ Eﬁti&&@f@@%@iﬂﬂ@d Pﬁ?ﬁgéfa'f@l @thle%/oﬂoe{f‘c;tﬁzﬁg Q[ﬂ%rp&helpsrugf\i/%? ﬁftbgtyl ether,

€ conversion o e corfpoun rmula F
methyleerr-dufyd ather, dii-(2-netoyathyl eifer,i I2-thhathometiane,i 152-diethoxyethane,
Illustrated hereinafter wthin Exanple 5. Yet nore .
tetrahy AtALTAR AF f#,—cﬁW@a Ph SimlpRde gﬁ)@(lVFIPFé“P]E) ﬁwl\édw’fgylformamlde,
. |cBahlife, RERS idin-2- i de. :
NN SRR dcB il NS ArSlidin2-pne or dimethylslphoide, Convenienty, o
suitatiie irewii sobvehnoradibeet with apoimgguoire of ghatet demei0SCanemployed, for

the compound_of the Formula |V into the_ conpound. of
example, QYIRS IOV PhERSHiaS ISHAMNGIOPYIEM OF p SOl FBEPHC Solvent such as

: i HsW.Lhin Exanple 7. The qui nazoline of the
AR S

I's a novel compound that fornms a further
as (et prazksst g @), eberdactidivie ohiried ouAgicOEsibagtire irthe range, for
further aspect of the invention, there Is provided a
exaiplse B4&23GE, convepieatly drthgrangsi2o Az b8530 meie canveaigstly dothe range
40 8BRS (a) and (b) inmedi ately above to manufacture the
gui nazoline of the Formula VI and its conversion as

defMerdohedténilyeihe iftetriédatddDMe Fdrmhey & hd idl@ed as such but is
(gr ovided an alternative process for the manufacture of
use

agpis e rriluef iR EBnEAlEen Therekh thorgmpaiag of thedjormula VI

he r L onvenient | i he presence of
ma PSR PE ol P FRbad ot s EPfinB TP 580 boPprocedure, The

converéiof of thefdolHoOREHZBB Fofhie IVfinfolBe E@hpoHna ofthe Mérirfila VI in this
6- chl oro- 2, 3- et hyl endi oxyaniline to forman am di ne

margr isHbustgtachliceeingfier vathan Exgmplpé. rYeshsrareporyeniehdy, the intermediate
of tliear%(?rimrﬁ a ins I’orlll%eg ™ {Hél p?es\c:/lllclel of’g-éhqogo%,gr-amneitl(lj}iflgfdim?yranﬁine and reacts
directly therewith in a one-pot procedure. The conversion of the compound of the Formula IV
into the compound of the Formula VI in this manner is illustrated hereinafter within
Example 7.

The quinazoline of the Formula VI is a novel compound that forms a further aspect of
the present invention. |

According to a fﬁrther aspect of the invention, there is provided a process for the
manufacture of AZD0530 which comprises steps (2) and (b) immediately above to
manufacture the quinazoline of the Formula VI and its conversion as defined hereinbefore into
AZD0530. - | .

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

the Formula VI which comprises :-
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thereof, to forma quinazoline of the Fornmula VI;
whereafter the conpound of the Fornmula VI obtained in
wo bweherm of the free base may be converted i nP@I/&B2005/004807
salt, and the conmpound of the Forrmula VI obtained in
the formof a salt nmay be-tbnverted into the free
base. For process step (a) imedi ately above, a
sui tabl e organonetal lic reagent is, for exanple, an .
(a) or gagesariion. spuveniothy duthe Pserehceeef a suitalle leygaabmestatiiacatalyst, of
2,4,80:i 2 G8P&H 08716 TRRUGBUCHTIAS _
di phenyl phosphi nof ergocene or an organopal | adi um
compound such as

tetrakis(triphenylwﬂ] phiGe) pal | adi un(0). The reaction

IS conveniently cg d out in the presence of a

suitable inert so or diluent as defined

her ei nbef ore. Bhvententify, an aromatic s ent such

as toluene or a xylene, cunmene or chlorobernzene is
withuié-ehllods 2 3emethiylendisryatilitie to Togn beasiditlof the Gormga At | y

carried out at a tenperagjure the range, for
exanple, 10 to 2500C, suit @

n the range 75 to
125C. For process step (b) Ji atel y above, the

reaction is conveni gntlynear d t in the presence
of a suitable inert |solvent o di?ﬁent as defined
herei nbefore, for exauple ﬁ@ﬁ T—dromati c sol vent such
cu e, chl orobenzene, anisole

or phenetol e and & enperature in the range, for

exanple, 10 to suFtably in the ran 75 to

- 1250C. The conversi on of the conpound of For mul a

I int - I '

md ¥ | 7L} e Entind S POAMUR VI o o B G o ol

thered St form i qidchzalnead fithe Ratniule Vily whersstel tie dogound of the Formula VI
manuf act ;nem(%f a. qui nazoline of the Fornula |]lwhich

obtauRsifyp itasgtorm of the freqhase mgy e sANVeEGAVRAReA 3pdithe eqpapound of the
Forrgjpﬁs\ﬁrb%?aiﬂéd' BUESA tsgg%gaafgo;eu ﬁ%g&%%g&n{sﬁhs KabgiQre.

a qui nazolinone o
4- IHpd procydsatapaBy tiirapdiaily dbové,er siitable b gasmkialln@agint is, for
the Formul a EX, whereafter the conpound of the Fornula

exapileodt AR A COBPRNISE such as frinaethyalyminigin, pe organoiron

compIRYERERLs B anpiRbhipe DL SRIMA Rl HE SRR e o

tetrakis(t2iph e/ flcs phibe)pelladilh(0h NEhe eaetio s, cos M @itlyRRfded dub in the
the presence of a suitable base, of the quinazolinone

presgicer i@ smisalip nert srlvgnt or diltentas dedingdherainbaforarsCerstenisatly, an

aronl?aq{ces'om% §ich ag ?olﬁe%re 0r & & fgng,aczu%%e'ng or %lo%orl])%nzene is used as reaction
solvent. The reaction is conveniently carried out at a temperature in the range, for example,

10 to 250°C, suitably in the range 75 to 125°C.

as toluene or a x

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 III



Formula X wherein L1 is a displaceable group as
descri bed herei nbefore; and(c) . the displ acenent
w0 e@ed6an] conveniently in the presence of a SPCT/@BR@5/004807
base, of the quinazoline of the Formula X with
6- chl oro- 2, 3- net hyl endi oxygni | i ne; whereafter the

conpound of the Fornula Il obtained in the form of
the free base may be conv¢[ted into a salt, and the
compound of t la I . ed in the formof a

salt may be co vert dintot ¢e base. For process
step (a) inmmred above, § eacti on may

d i n Yhe Presence of a
sui tabl e base as defifned fqQr pr s step (c) above

(relating to the mapUfastureNof a qui nazoline of the
Formula I'll froma (g 'ZO|¢£6 of the Fornmula VI), in
t he presence of ert solvent or diluent or
a m xture of suitable inert solvents or dillllents, as
.defined for process step (c) above (relating to the '
whicheitsetire of a qui-nazoline of the Fornula |11 froma
qu e
(@) 'tl{ﬂ%%%tgo%g cé&‘f %fr%ﬁté el tﬁ}e’é?es%ﬁo)e of ggg@ﬁ% g%sf/egaglﬁgﬁ dul{e‘f‘embefore of
a quidﬁ@olﬁrﬁiﬂ;@e)fﬂfe E&rnhzﬁl@ more conveniently in the r ange
40 to 80C. For process step (b) imredi ately above, a
sui tabl e activating\'gentothat will forma | eaving
group L1 is, for exampl e Jla phosphoryl halide such as
phosphoryl chlori de phosBhlor yl brom de, or a
hal ogenati ng agent as_fhionyl chloride or a
hal ogenati ng agep y a m xture oflvcar bon
tetrachl oride and tri phenyl phosphi ne or a hal ogenati ng
withatyaydrok we et/ dbypysannto Xomt & qoihaadmboe of e Fabmolilie and
tri phenyl phosphine. A suitable base that nay be used
during process gtep~(b) imediately above is, for
exanpl e, an orgfni c jam ne base such as, for exanple,
pyridine, 2,6-| 0ty cH co.lidine,
-+ 4-di met hyl am nopyri di ng, tifiethylam ne,

di i sopropyl et hyl am ne hyl mof hol i ne or
di azabi cycl o[ 5. 4. 0] @

7-ene! A suitable solvent or
di l uent for process b) i medi atel y above is, for
exanpl e, an aronafic 36l veNf such as tol uefe, a

xyl ene, cunene, chl orobenzene, anisole or phenetole

whemﬁph@p compou] ef the Fommtla bX Obtallru-‘éntl thesfogm o ther fregdrase m@y be

I
B R I T A

10 be convkr@i @B IhOfre@bddepol ar aprotlc solvent such as
7V, 7V-di met hyl f or mam de, , -di net hyl acet am de,

(b) - rréhml;ﬁagttym obivghniently e gresence of a suitable base, of the quinazolinone of

the Formula IX with an activating agent as defined hereinbefore to form a quinazoline of the

Formula X

15 wherein L' is a displaceable group as described hereinbefore; and
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di met hyl sul phoxi de. M xtures of such suitable sol vents

or diluents maybe used. The reaction nay be carried
W@i06/a64287 t enperature in the range, for exanplBCT/GB2G06/004807

250C, conveniently in the range 40 to 120C

Conveniently for process sgep (b) imedi ately above, a

sui tabl e activating agent is, for exanple, a

o L AR A . P
quiBIHIRR JHRBEFSHAN &Swith B%ﬂﬂ)-@['Si-ﬂl@tlh‘i’lfendioxyaniline;

di 1 sopropyl et hyl am ne, using asolvent of diluent such
wheamfteothaenmpouinl of thb #ozaule [ ob@aoetianilterfotre of dredraetbase may be

tenperature i he range 70 to 100C.__The di spl acenenf - "
conyegisdinig s Bf 35«'3&@% sampeyd qfdhe f H} eltgingd, g e fon gl salt may
be cﬁﬂ'\'?errieﬁ‘i‘ntglfﬁe B the presence of a suitable acid or in -

the presence of a suitable base. A suitable acid is,

f oFoe parpdsastepa(n) immediariycabaoe,dhs tsabti@smay osnver@apy Be carried out

. hydrogen chl orjde or hydrogen brom de. A suitable base
in thegpresepe hasryplle base &y Pfg ?oarwwsw%@ govegelating to the

ammopyri di ne,
presghdessiiarsafiyble tineyd sulieneor ditrenBdiymiRtifpRdlsuitebl®inert solvents or
_diazabi cycl o[ 5. 4. 0] undec-7-ene, or, for exanple, an )
dilugtp.zsidefpedsiok arqcaes siepr (chabryve Atelatingtio Hermaamiadiygrob aiqginazoline of
S .carpon
the Lt AR SRR EE PR B AR R the range, for

exaiiplé] Oxd ZBOCCPEonvieRlendy &bk @angd25ab K259C, fdrakomydientl§ in the range
for exanpl e sodi umhydride. The di spl acenent reaction

40 toB0Yr.ocess step (c) immedi ately above is conveniently

cargied out i he pr nge of a.suitable. inert .

S ok RfooS it A ARG SRELGS . RiBelaR R fink EE thog o form
leavidg drBip 'ths?/ drlex&6pRR| KPhosph&9dlids Waéh @&SpHos MHde or ‘

sec-butanol or tert-butanol, a hal ogenated sol vent )
phosphory! Hrommide hyriadrdogenatang agent sshh o¢ tienyirlderidapbohalogenating agent

forry e a0 R PRl de FR R i oig ken Be bR ge agent
fornRQl B a RPRel oF caBoM ttabidifille 88d ﬁﬁﬁ%@ﬁbﬁds?hﬁe. A suitable base that may
propionitrile, butyronitrile, ethyl” acetate,

be used duringdrodass stap b) impaeditely aboveris.dovexpoipde, aaprganicamine base

| t such A V-.di nethyl f qr.oam . .1
suct5, 1 R TS 2B LA Py Rt minspgriding
trietgirllﬁgl}iﬁéy b34pPsXd B R amMeX MUh&fyiR{orShttihe D dl2Ri8ycies .\4‘?(?]{1§dec-7-ene.

[ uents may be used. The reaction is conveniently
A switable setiventior dituent foe ppeeststapg(b) mnbdiatehrapoye isp for example, an

exanple, 10 to.250C, sujtably in e range 4Q to
atOB BRI BT B, @ KHEN (EOEHG h BY ebegreien BN s Ryplengiole. A
furthe? sBedb1d S & B dfgers W p QM aprGicBnSuch as acetonitrile, propionitrile,

butyronitrile, ethyl acetate, tetrahydrofuran or 1,4-dioxan or a dipolar aprotic solvent such as

manjﬂ‘a%ﬂﬁn% tgﬁe;/ F}Xﬁl.hgcilﬂl%.'o ﬁleGFclr#Hru;laintllE@?né %Qﬁllg%a%ﬁ?e of the Formula VI), in the

N,N-dimethylformamide, N,N-dimethylacetamide, N-methylpyrrolidin-2-one or
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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solution or slurry in an organic solvent. Thereby, the
conpound of the Fornmula IIl nmay be manufactured from
wao b@eporzppund of the Formula | X in a one-pot pPOUDEHA08/004807
The conversion of the conmpound of the Fornula I X into
t he compound of the Formul @1l in this manner is
- illustrated hereinafter within Exanple 8. According to
a further aspect.of t inhvention, there is prqvided a .
solvpust el PP Felonher-Rlbhsodie Kookt Redhpprcele in te
rangdt7@Ro (8Yec nredi at el y above to manufacture the
qui nazol i none of the Fornmula 1X and its conversion as
defliheelikpleeementredation of pracefADGHED imNediestaabovs namyttiervgrried out in

- materials su as, t he qui nazol i pone the Forpula 1V,
the FragFTs6 bR PR, o AR T BEARTIFBLe k5o GHHRIE abid s, for

. e . . . ¢ _
e o B T MO R PG S R Gen'Gmice. A
suitabdpbass é3) tfat dxampley anptgaaid dxiaephesudlang f&)example, pyridine,

' such necessary startjng materials ar

Al ternatjvely, ) e .
2,6-8151@51%%il@ns,ﬁ-mﬂt@d%@oam@éal}m@@y By fHgopropylethylamine,

: . .. . . e . . . | o -'
N ASERL AL MY SRR B0t AR L 088 Ll ofloratatine
eartip fre & Barbbate b hahoxidéigbeetadnie sodigia dadopstoorsssiupt cdrbenate,
manuf acture gf AZDO0530, the conpound of the Formula I .
caloyymp 63bernip spdiam bydreyde erpotassigt hysoxide pyelior example; ap alkali metal
.he e it abl e base as defined
hy @efgﬁ%éﬁgreeﬁoagfﬁﬁdgi%m nazol i none of the Formula Xl
W tThe @ispl bindat reft@ion @E Procass gS dch aAmbéiarlyndieie icdn®eniently
forma quinazoline of the Formula Xl I wherein L1 is_a
carrigd oyt wctbapresensge of p saidebde ertispbgntrrrdiaple fascgampled grispary,
t di . e} onveni ently i he .
secopfy rIRURH TR e R HR ALY lruliB pojegr butanol, o
halo%éndt&?scﬂ%nﬂ Sl ds RigetBfleddéhl dradethiBrofbrim ¥ dalbon tetrachloride, an
-chl oro-2, 3-net hyl endi oxyani | i ne; whereafter the
aromsaiepoliedt schep olmmnenykalene, gumghe eblorebenpenes axtisale pr phrnetole, a

f b b ted ir C
polas AESHE Sapatel o SLaERrlcs Providrtette, butyronitsile stind areiatss

tetrdh§@rofitmet B4ldiekhairAeBpdiar dph6tid IVBnPuch a8 Wf,N—dﬁEth@ﬁ‘ormamide,
converted into the free base. Conveniently for process

N,Nstimpthykietamidsd Nanethylpatyolidin-2aowe ot ditpethy s tpheside n lixtures of such
..agent i f exanpl.e, a.phpsphoryl. halide such a
suit SRy GG TR S hats BACLTLR cPa Rl El aridovt pt o
tem%é}_gtuﬁi BSBOER 0O foP&k IR N 0G0 250 shifshly RUBE réFe 40 to 120°C.
riethylam née ‘or diisopropyl ethylam ne, using a

solGeaneniontlyditieuetermsdiete cdsheplinryminKtis nétesaated o¢ siwhdyut is used as a
solu%gg 0? glularytlne g1]i) grrggltlilé rsglvlegt. t %rerb?lp 1%% chcr)lp&?ndl ozf%?lecF ormula III may be

manufactured from the compound of the Formula IX in a one-pot procedure. The conversion

of the compound of the Formula IX into the compound of the Formula III in this manner is
illustrated hereinafter within Example 8. ‘

According to a further aspect of the invention, there is provided a process for the
fnanufacture of AZD0530 which coﬁlprises 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



Conveniently for process step (b) imediately above,
t he di splacenent reaction is conveniently carried out
WO poobles2pT esence of a suitable inert sol vent oPCHGB®NN04807
such as butyronitrile or toluene, and at a tenperature
in the range 70 to 120C. Cppweniently, the
internmediate of the Formula XIl is not isolated as

and 247 QUi 80 SCn@rE Srfane B e cbhoteny SERLE
prodBaiks &S ek S flluk 8 WARhCRIRAURENS t)rdﬂiﬁ?r KRB a8 o?%an'lcnclﬁmlst

one- pot procedure. The conversion of the conpound
the Formula XI into the conpound of the Formula |-

hi | ustrat her ei nafter thin Ex Ies
11 Bserine Lo Bt $gede o mIpeRb I PR O PE%‘égéH) a process for
5 the hﬂﬁ@fﬁéthﬂa”of A7B0830, thellotoHRd oBtHRFOESER 1f Or the
manuf acture of thé qui nazolinone of the Formula X
whi ch conprises :- (a) r eact i@n
the presence of a sui Ghbl e)base as d

pryveni ently in
FoNE
her ei nbefore, of a quilpazolii none of Jornul a 1V
wi t h 4-hydr oxytetrahydr r a9 t oHNSr m~y guipazol i none

of the ﬁﬁ&ﬁu|a | X whereafter fhe gqonpoynd pf the
For mul a ] ree base may

\an’\nfd in the

be converte nto|l a salt, @ opmpound of the
Formul a | X OLLQLHEQ?;ﬂhih- ’ salt may be
converted intothe Yree ®ase;™ andN'b) the reactiong
conveniently in the presence of a suitable base as
whicteéd eger ei nbef ore, of the quinazolinone of the

Forrmul a | X wherein the NH functional group is
(@) pr dherepeldon, corcatenty yn thaipr¢sence of a suitable base as defined hereinbefore, of

e bR BT 2 e e anv

conventi onal means; and ereafter the conmpound of the
Formula X obtained i @ theélformof the free base maybe
converted into a salt;{_andlthe conpound of the Fornul a
Xl obtained in the formdf aoOsal tQO maybe converted into
the freenNmase, if necessary. |For [process step (a)

i medi atel y @b/\Ek the rea RyNQonveni ently be
carried out |n th presenc:

a sujtabl e base as
defined for N, & e

relating to %ﬁ
10 manuf act ur e of a qU|nazo i ne of the Formula Il froma

wittfl Mﬁ/?ﬂuﬁ%] eff ad &%E@B&%‘in@e%}ré to foﬂ‘ntah]gnr&&mhgﬁo&ula X1I

sul t rt sol vent or dil uent m xture
suitable inert sol ve r diluents, as defined for
process step (c) aboYe (relating to the manufacture of

a qui nazol i ne of the _ a lllgfroma quinazoline of
the Formula VI), and at” a t¥nperjature in the range,

for Me\N/\j | XN
l\/N\/\O N/)

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

XII

(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 obtained 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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exanple, 0 to 2500C, conveniently in the range 25 to

125C, nore conveniently in the range 40 to 80C. For
weeweoer1st ep (b) | Mmedi atel y above, a suit abl BC&Be005/004807

is, for exanple, an alkali netal (I-6C)al koxide, for

exanpl e sodi um or potassiumiert-butoxide, sodiumor

potassiumr -pentoxide or sodiumor potassium

3, 75 di net ct oxi de. reactjon.i s conveni ent

c arqqnsamsrﬁi(y Oﬁ Pf‘%‘r‘sssp?@s@ ggmgya {SPYs%ROVSfU?\ TR “V%ng agent is, for
exalﬁﬁfeve? Phospho§i hélﬁﬁtsugﬁ aPpHBs Pty EcHREriRUHnH IR Rabf & carried out in the

sol vents or "diluents, for example in an optionally
pressudesifian o gahicdmine -bﬁ@) gick b tregtlipdamime oadumwpyl@thjdyﬂnme using a
solvgﬁthc(erréhlﬁg{tg&}%@%%o%ép g}%lj}ely, @%@Q%@&{p@{%ﬁtg%\én t%e range 70 to
120&32 di et hoxyet hane, tetrahydrofuran or 1, 4-di oxan, or

a di polar aprotic solvent such as N,

- diCoatvbryibiithy foapratess sitep @i metmbgibtetedtve.dbe displacement reaction is

I V-et hyl pyrrol i -one or dinethyls IphOX|de
conyshRpEficarteput glfgla presemes of ﬁéF’tta‘gE V&Pt o dilvent sugh e,

d, f
bty bR o e T B P oF ur an
or an4e1dbmi(§a mamteammptel ol mlad FommlebX1lii$ ndteicblated as such but is used as
(1-6C) al kyl ether such as di- (2-nmethox ethy%) et her
a soamom op slyratip 8% pEgaRisrievenh nlisie byt e)FOH}PﬁBn‘¥ ahibeFepmylg I may be
r
mam‘t",l@arcEdr?cfi fr8§ﬁh€£o@g% O%rrrot?ée P'érgl}]d&g%(it[ gﬁ f)@éjg?[ pr é)ed%lre7 (%]8 conversion

of tﬂé’@nqmmﬁ@z)ﬂthemmmeIt ine> the eompeund ofitbe Bom@i£1 in this manner is
compound that forms a further aspect of the present

llluatnatﬁéﬁxer%ma ecyidinExameles b ard B3 AZD0530 As st at ed
hereln fore
Iﬁﬁn {o %tﬁ f %HP eéri]Ifgcge inventio ther3 18 prov1ded a process for the

I OXY anl I NO
manﬁfa[caué af ﬂi%tdinﬁaﬁb]ﬁlﬁfrﬂbflﬂlé Fothut XIDwHich 2oin@tisahy dr opyr an
K oxyqui nazol i ne which is now known as AZDO530 is
(8 an thaspesiang porsfenicntly 8y therasenap affe suieble bawms gefined hereinbefore, of

i ne s and, thereby, is a selective
aq‘ﬁ“ﬁ%ﬁf’%‘%r% alis |Tr% lity of tumour cells and a

sel ective inhibitor qftheodissenination and

i nvasi veness of mammg| i anf|cancer cells leading to
inhibition of neta > r grow h. In particular,
t he conpound AZDO5 an i|n |b|tor of c-Src
non-recept or tyrp‘ and shoul d of val ue as
an anti-invasive agent for use in the contalnnent

human

iR BRSO kR SRS R e
hb 73 within th able in Exanple 14 of Internatlona
Pat ent Applicaiifiiilg.01/9434l. It was stated that the

conpound was obtain
O O

NH

7
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
be converted 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
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in the formof a dihydrochloride salt and in the form
of a free base. The crystallinity of the
walrdvgmeachl ori de salt form of AZDO530 and t he PCEEBR@SH04807
form of AZDO530 was not nentioned. No specific nention
was made in International-féatent Application WO
01/94341 that the quinazoline derivatives di scl osed
t herej. exi s unsol v d
needs Gkt TRaPet oot kDA p iy el rpaPindas o fdfe srow tat
is pridddd BI8mMOPEELPEHIERSGR mebRs B RREreafiaH tNS b&n}%unfdgg the Formula XI

free base formof AZDO530 was conducted usi ng X- Ray
obtaiwvide thelofrh oA B1ei fre tanainay ibs comierted ign wisalt; aBdahmeagpound of the

Formale Qi AbFAREC Aake 108 ol Bt by Poo et Aot Boe hise T hecessery.

m )Ffoi’I pRocBds s%y@} ﬁ}hhé&lgteﬂf%o@mﬁ@ﬁ@&?oﬁ 1953F'§onven1entl¥ be carried out

Calorinetry showed a broad endot her m between abou
in therpdes8bHE&@ ofﬁmteblwas&aassdeﬂgb@fdn pocetsnser (cn gbmc(mldmargtto the

w.t h an_onset W th, a peak bout )
mangiggeture:p 3 AWREZ9 lee ggﬁﬁfsqr@ufar@%%m& %ﬂaa %faée Bermula V1), in the
pres@ﬁ’&%f a0t ideRSoRr Pgbﬁﬁlueﬁm B Q)@sul'td%l #€1rt solvents or

tenperature range o ut 25 to 128 regard to
dilugritgrasdefudd oaplogesscopptpitiove g@ldimg to thewamusdcire df e uinazoline of

I nter natl onal Pat e{1 Qﬁofﬁll ication WD 01/94341 that. a
the ormuipile rﬁ‘ﬁé’r%%‘&?@ ng Farewpidbegd 8kt temgerajure in the range, for

2
exaif PSSP, L olRhY @h&a#&% 2540 LHS Gl SRRy ifhe range
40 tb Bet@i n, for exanpl e an acid-addition salt with an

i ngrgani c or or?an c_acid _such as hydrochloric
hy diosBrasaisstepd bl prraediatelst hove. foridable brse iscior pxample, an alkali metal

(1-6@!&{9{; %{n‘]'exraﬂJ e {urfs Wﬁp@[{%gslurﬁ 1} ?Hlto%de o%%lg}g%gpgta%ﬁum

ereln IS SuU

tert-hHorito£Xa PRI od pabdiu@r3, 2dinadthylecteride. hTHeteal:u(sraistconvemenﬂy
such as a cal cium or nmagnesium salt, or an ammoni um

carrigg|opt 1ndhe AresefIce ofR Shitaie g}egtéﬁ]y@nmgﬁ\lugm aggixture of suitable inert

met h m ne
s B AT R PR B LD it oo et
]kyl Ethblssd&ﬁtas gibatye dthief) nhdth ArzBAbuBMN athePAl-ENneARRk BN eORr,

WD 01/94341 t%gt any pé?tlculg? conpogﬂd of ?heﬁm

1,2- p;@itqﬂmxafeuhanqqéﬂedlﬁthoayetbmp, etrehydsafuzgn or 1,4-dioxan, or a dlpolar aprotic

solv Et?srrsl &g* §a| l CC%%lé’eg k@]gs &%Ftwfé?%%?@{ﬁ?h gtgslsp ofidin-2-one

or dﬁﬁétﬁ&l&hbhd}ﬁddo W&iv%ﬁienﬂ? raBuidEbIE iRRedoRme bt ditirht WitBGtHoYehg point
conpounds do not have physical formthat is suitable

of gfeater il HEC dnerapldyérh del QXra@pém alcm@lqﬁéﬁdfeam euwdhrag tetn@/ydrofuran or
! h
LA-RRRR PR Sy ERsa it S T il nebmeretiod ot

or 110D&ER ok FetRrns UiClo@Péiiently, the reaction is carried out at a temperature in the range,

for example,‘ 50 to 150°C, more conveniently at about 70°C.
| The quinazolinone of the Formula XI is a novel compound that forms a further aspect

of the present invention.

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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pharmaceutical |l y-acceptabl e salt thereof. Another way
to overcone such deficiencies of physical formis to
wa@ledoenei2ne whet her there is a suitable PCT/GB2005/004807
pharmaceuti cal | y- accept abl e pol ynorph. Anot her way to
over cone such deficiencied7of physical formis to form
a sol vate or hydrate t hat has a suitabl e form
I.ent [
the TRPUHPna i o LR BRER b Sy PG Totef b it
metd%@ﬁ@icftﬁmﬁﬁr $r0%h. CRIPaidhldr %%oﬁﬁomﬁgﬁd ﬁ%nmﬁMc Src
of Fornula | herein, includi ng certain
nonmpm @mxln@ hinlagp eendcsbpmldﬂwlwf galue gs aih @mteafvaalve agent for use in the

contmn\é f cié%r tr e f I §§3{c£€1ﬂ(wg 8%%?68% ﬁgl %131%321 r %lIJllSlllal body.
subsk %Bfnb@ﬁﬁd/wﬂ cﬁ@cl@ied%g@foﬂ’{&ﬁﬁd MRt €3 bdthin de H%Bfe' ifr t]EIxéfnple 14 of
crystalline formof a conmpound nay have physi cal

Inteqpabperl Patest Applicatiph Ve Of Sdidt.hByes (sfat@ﬂlatdhh esmpound was obtained

in 5 50, e ARG DA R LR 3 T HPnen b drostpllinty of the
d1hy@fd?sﬁﬁ§§l'e Rt Ernd (tfem@mm th@ﬁEé badd 8 xm@ 550 €vas not

conpound I's prepared or -used on a comercial scale.
menﬁonedexan‘pl e, each cryst al formof a conmpound nmay show

ferenges in physical propertle such as. crystal e
% H%E‘ﬁ]élon PP {3 llbg}t?ﬂlatl(a 311;@191 Ap;ayé:p%%w Qil)5§341 that
f
o A LS, AT s s
In patictlhe nblpasticolzahpdrted ifsinisca ALDOSED weakidisciosedr | | al) and
the conpression characteristics of the conpoun

Di PrBiegHentapglyeisPf thedreedprsgstosn of A&I%%Qﬁféasf?ag}dm%usmg X-Ray
Pondl R A DR bl L5 i R bnl B

analpas. yirerap ldeterrhinedithalt shetfiee base forsiuftAiDe@s 30hyss Lalixtierofcrystalline
for formulation and processing on a comercial scale .
and myprpbRESHIES. Salopimaiy showpdia hrqad enfethermpbeigenakquh éO gnd 85°C.
a ]l ess.sta

Thedd srapiRtie Dtisfiils GRorEr Rt on e ARARDTC and with a peak at

aboﬂt@’bb@t GrRmRIRCAARAER shOWEFa GRIPKEIdss §P5BduPT0% Jr8Soriginal sample
stable forminto a nore stable formresulting in

welgltwﬂlhtﬁﬁp@ratjmilahge of abohe2 rer 20S€Cabl e formin the :
at ed duct. Thi.s coul d . be undersirahle_s
W@a @@ﬁamwcs%teq Haprdiablesalis it wag state i Titgygational Patent
§ ¥ t ahl
RN SO S 51 A8 o o

the Reamubl therginvay, dorakampie, s adidfaddition welt of 4 corhpoymdeselnt Formula I

h I I I f th
ther%g,[eﬁgg E’F?d]@l o Opsl? taula gg}ﬁr tgglosggllt géq%@\lﬁhor%gllnc Io} orggmctac% s%%ltl Iag/ €

‘hydrochloric, hydrobromic, sulphuric, trifluoroacetic, citric or maleic acid; or, for example, a

salt of a compound of the Formula I therein which is sufficiently acidic, for example an alkali

. or alkaline earth metal salt such as a calcium or magnesium salt, or an ammonium salt, or a

30

salt with an organic base such as methylamine, dimethylamine, trimethylamine, piperidine,
morpholine or tris-(2-hydroxyethyl)amine. |

It is not stated in International Patent Application 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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as, for exanple, each formcould have a different

particle size. It is well known that particle size can
w@bdoeos42the di ssol ution rate and bi oavai | abi | t pCDEGEB2005/004807

pharmaceuti cal l y-active conpound. The quality of the

product could therefore bdgaffected undesirably and

probl ems of irreproducibility of biological effect on

Sﬁﬁ%&é’@%ﬁ%&\l&%ﬁa ﬁ%éohf}%lon‘ﬁ%hgd? Bptihﬁla aéO glgﬁt ggrnaﬁlat is suitable
for iR shdHBIPAE MRS %ﬁrﬂ%ﬁoﬁﬁ’&l%oﬂ Poc&X&TMOR way to

a stable salt or the nost stable pol ynorph,” and not a
ovememna stchidediciencies of phmsmhfoemo$ tof datermings whetberthere isa suitable

requirepent to the rlate
pharh i Gossi b PR B h A oS S p BT DR Sofb dafiiencies of
hyst ']'P&H{ﬁt&ﬁt@& EQltleatd ﬂﬁ%ﬁfa%ﬁt@ol harfhaceutically-
PEY (%er no ynarr? ca[ﬁ%x gssrst abl e for rr?bf%r agg}(ualr% %a%cep'glglse
polystoaii. eApathgmmayplo, ommomqmue]s deficiaicomsef physical doim isttoif@m a solvate
th a thernod cally myre stable formin a tab]et,
or hydraigdhat dapa sy f Gy Enienlye é‘ffgrfgfmi FRINRY ferflowing,
t he pol ynor phic conp03|t|on
cﬁm&puk%%haQE#S&Hwégﬁggﬁ?ggb%ﬁant|ty of the nore
t haverhalyenmm foahd yhes taidie fdrors of A 30£thd compomat @H%mula I
on_storage.- Accordingly, these fact ors may have

herejnyinebidingeaisim phasmaseicalbpnesepigble salisthpro e NSt s pgaterials
BB BRI, ARG AR, USRS R0 R S B gy o of
amofpHoUS dldteras perforned to di scover whether a

-crystalline salt and/or._a crystalline solvate or
hy dy paricHa prpstalng fraeef agomamed Hey have watﬂcahp@ﬁﬁmes that differ

from o5 5tea% 0'%196:1’ cﬁé?aﬁﬁ%e or, (?%1{091' lf(gf% B such &5 doggrtles may influence

SRR CAl acce aci were a
marlkd’dl(ﬂy thie @Herhicy] Ar@l tihaﬁﬁbcfbﬂﬁéﬁl ip€oceintt 6fthe O6mPADAD §§l‘tlt:@1arly when the
establ i sh whet her any crystalllne salts were forned
comppydk i PrAperedor aeedion & p@mm@rcaﬁusea e.nple*anpds, gachs@rgplfpen of a
comS T SR hne 2 B8 I S Gage s o s,

mel$a pcﬁﬁ{ﬂ ﬂ@nsﬁ 1 ihigrdse dplaﬁy @ncﬁﬁa‘tfihtya%@h aifferefdesima_fy UBI the
and phosphoric aci have now

acid enmﬁ | c aci %
mechaniged h tngsnmo}mrtleﬁ efghs cqrmecrledeﬁmhraé Ithaet wpbara@twstlcs of the solid

ma B8 FRGRS b ERst G BRI JETeT 7 oo B AP B Py SO forms or

a cotpBhEmbP hR: dlffel\éﬁt terrth&dynhe RNARTRC Gl igbadhl, the more stable form,
processi ng of the conpound. In particular, there was

for qxaimplesthe evirelstable pofynidpois Soms iy e ahdre seitabdé physisahferindor

mal i.c acid, neth ul phoni ¢ acid, fumaric
forngilstforiind D o1 & SR by ot ot adi 05 Showed
thador EEn&l grsb1dink Qoﬂh%@@ﬁrthé pﬁﬁbﬂlﬁﬁed’f% [BSERE ORI m, ¥ example
have nowfound that salts forned wt

a less stable polymorph. Compression forces such as those used in tabletting processes could
convert some of a less stable form into a more stable form resulting in growth of crystals of

the more stable form in the formulated product. This could be undersirable since any such

crystallisation process could disrupt the integrity of the tablet resulting in a friable tablet of

30

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 compound(s) could 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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fumari c acid have preferred properties. Sanples of one

or nore of the particular crystalline fornms of AZD0O530
wowene/oenat ysed usi ng a conbi nati on of X- Ray PomMiIBEGB2005/004807

Diffraction (hereinafter XRPD) analysis, D fferenti al

Scanning Calorinetry (hereldafter DSC), Ther nal

Gravimstric Anal ysis (hereinafter TGA), Diffuse

The%p . glege o%rohﬁ‘c{\bg?lﬁqh?rgflorée 55 %%ﬁc%hsénglre aﬁagﬁl 7y oblems of

1rre151©liuthb1¢lw siblegicaneffedt 64 dbsinglbdll@ascufmgnet i ¢ r esonance
spectroscopy and/ or water content determ nation by

Ka rHurthesedre it ia peefereddsthal phaymacentical oapoundsrimthe fouhof capsules or

D0530 a id
tabl B R b QAP ol Kot o B SeebeoRlh o 1 e BHIE
pol%ﬁérbh VHHdG3t & SncBREIbRHAG: REX RIS fofths Qf&h&%@@g%hulre%nﬁn% to

fumarate. AZD0O530 di fumarate salt i s unusual
demonstpase teths epprapuaty seguldtbrysufitoyisies tilat thocomphsition sf the compound is

contiitiegAper BBl 16 gttt e s By o S0Pl afpssgrable
polﬁh&ﬁh | pate bre@;ént@%ﬂetdf iR A8 ivelth ﬂh@ﬁﬁlodyﬁﬁl‘ﬁﬁfaﬁﬁl Rehré Qtable form in

hi's aspect of e present invention thére is provid
a tables ithzewdbe ad:ﬂy)dﬂfﬁ'mnib g@n@uﬂﬂ tleropsipmkition ef flertablef, for example the

(6-chl oro-.2, 3- pet hyl_ enedi oxyani |l i no
polyFR B RO PP b AHIE Fgs S CHARYY b arors iramegymespically
stabléHo¥n QSN AULRAHThéBEse oyls%ora ound of the Formula I,
substantially in the formof a difumarate salt
( AZBbRngly fthesa rfattelrs mafHerve iah impacs batelid pllme thblet or capsule
present invention relates to. a ubs antlé{9
#a8fof the

fo %ﬁ%@é&é Shscomnpapd pnd R S‘FSBFW% |
de t o m bf thb??cy% s%?tl?é‘ o?ﬁﬁ'o%h@ ok AWO\SSf) &)effgﬁfnéﬁet discover

ans I'S convenl ent eat er t

whetiizo utcr;&ﬂﬂ/hna’nal‘t endond emserh]hﬂeysogsrawxbrelrydtd‘nammb oel tfor&fé%and whether
preferably greater than about 90% and nore preferably |
polgporghish qcRgRedaistitexaphe. (rdallowing phapmpceicetaceaptable acids were

add%:ﬁﬂgﬁflac}%ﬁlg Tt@? H%ﬁ?aﬁ?ﬁé sélﬁ &{‘Bf ?%1 %ta%ﬁfﬁ%}ggpany crystalline

T ecu
salt W ERF3fndd hedobhloEt a@dl @tril‘f acﬁd} Iﬂiﬁleﬁé aéid) ghetinfSacid) nidMe acid, adipic
range from1:1.7 to 1:2.5, conveniently in the range

acidg mplogig gsid, %toyenﬁ%ﬂ@%leﬁm |1%hqrysulnhq%aq1@rﬁghcy!wﬁcgi tartaric
i S o R BB PR A, ©

AZDP® B@vdiicfwd founa tiext lsﬁrpalsﬁlgahherefa% felivelTewG DRt G efly-
accel;(t)arbrlrelzjéa?ts Ian('i/ orI Qolxezgéc% %‘o?‘llillls %2‘ AZDO0530 that are crystallline and sufficiently stable
to be of value for the pharmaceutical processing of the compound. In particular, there was
initial evidence of AZD0530 crystalline salt formation only with malic acid,
methanesulphonic acid, fumaric acid and phosphoric acid. Subsequent studies showed that
the salts with phosphoric acid were amorphous. We have now found that salts formed with
fumaric acid have preferred properties.

Samples of 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 Fourier 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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AZDO0530 di fumarate is substantially non-hygroscopic

and accordi ngly, unlike anorphous forns of AZD0530,
waelomws/o6m217 readi | y change form during storage i PCESBO®SMH04807

to water vapour. Any such change of form can be

probl emati ¢ because the carversion of a |ess

thernodynam cally stable formto a nore

thernodynam cally stable formcan result in a

reduction in the dissolution rate. If a variable

A cikstatliieelifimar e satflmf or ns of the conpound of Fornul a |
were to be present, the dissolution rate and

bi o¥¢&rvafsund that 62104580 and furearicoreid frmayasgrygalling salein the form of a
iRl S b b S PO RRS b0

difuphyst 6t isRhARRN id @8t i P6RkeRBs & ESlaBlnei pAGsi8d1 28R Bt is easily isolated
shape, nelting point, density and hygroscopicity that

and @y §lsesutitpiently sialpla tlend ittoajotendity aprapared pme comnteneial scale at a high
1 0 o%nd (gf. 1lﬁf.ogrrull(? . Such differences may provide
eV@ia@Ewa&& W RAAt ¢'ng properties of the conpound such

as Adveranes hisopsnar ﬁ&tp@ésgﬁttihsénfah tﬁéf}@ iép}bvﬂeasfgfgﬁ&skﬁﬁiauy

and/ orinmproved filtration during manufacture.
honageeaouagostating formo of d€6ichioro?Sdmethylmbdivxanilamod-

-2 ot S DB T ey PP RE- G Tl o compound of
the PHAnaD s%sftéiﬂif%in?h?th@ oM HE8 dAuBLEY daftl(A%D0B330 difymarate)

advant ageous tration properties. Moreover,
di fWher atestang thae tdigresebeinpergparreldtes o a swsmmnity Rbmogeneous

I t hi gh | | _of i and, i n hi.gh yjeld.
cry SRR g Lk aoun a5 e ety ficeies of Pntisiue ginat may be
et R ST AT T O chilbnll Beafer e SbEMIROA FhortRpfvbnienty
grealer|tioam dbolot 80%%) prefesatiipgrehier gian Abpedkss antimbreqfrefehudlygrester than

i ntense ot her peaks). Table 1 XRPD peaks for AZDO530
aboyfiFftrar at e In particul ar, one or more of the peaks at

SPShe ket I AR sppsao

di st1 ngui shi

- difulieraé,thé etar rationafaadh aivbstulearfrALD @306 akcH meRrRtu1e S fiinaric acid

20

25

30

an XRPD spectrum w || be about plus or mnus 0.3 2Q

lies @y (b rapgg é&:lof topks S upaveRientyy inghe wmgeld - Hito t:3Bemore
int . it t t. XRR
cont AR IF Aand BT 01 1 51 RGBT Bl PlqlPhert iR A zp0s30 10

abotey &ivaddaitd dffilniafichbid. art wi Il understand that it is
the relative position of the peaks rather than their

i nei 4P diferarate écastilga fomanelt the sompergdeofifigrnglel le In particular,
K dhinC r. af .whet her pr nat sanpl.-es of AZDO530 ..

AZIR Een s Bt ol B E BRI i amorphous

forms of AZD0530, does not readily change form during storage 'if exposed to water vapour.

Any such change of form can be problematic because the conversion of a less

thermodynamically stable form to a more thermodynamically stable form 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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As nmentioned hereinafter, the intensities of the peaks
in the XRPD di ffractogram may al so exhi bit sone

W 2006abi207 t y, dependi ng upon the neasurenent CPCHGBR@NH04807
used. Accordingly, in Table 1 and as quoted
hereinafter, relative intensities are not stated
nunmerically. Instead the follow ng definitions for

. int ty are used :-The gelative intensities.are .

impiglf DRt bp e P e TAT oo et i bkt iBSypg formutation

and PRIk Ao Thd ESmpdai@ JriFefiRE 1 dMaadfinystial fhleA4PPR3ular the crystal
di fumarate showed that the salt has a nelting point in

habit hEAZBNG30 difumbiate pr2gite9d 0@feriahwith ladvaniagedss filttation psperties.

of lting,l out 231C and.the nelting poi nt peak

< Mireatsio 209540 Eitnfnas ot Hepriaret AG e Faierpgl seale at o
:oh LAH98 17233 to 239C. More particularly,
hlghtlﬁxéélrlar)gpti ng. Sg{lﬂgﬁﬁg&?n t he range of about 234 to

2332 D030l ifrararate hhsathle X -rayhkffrastion patemo sultstansaldypaghown in
. 237C. Typically, DSC apalysis shows that AZDO0530 i
Figuge { heiiaiter Wél% inslygesas psaks o H1e 4P sericrsharndmdabledrbelow (which

i ' { - ' i nt k at
Rt R e L TR
di fumarate is shown in Figure 5 hereinafter which

TableNC! UdeX B3 IsalAtfoAREW053BRurhi¥atd) . 3100- 2700, 1719
— (C=0), 1662, 1616, 1586, 1523, 1501, 1360- 1200,

1200- 1p60mamd—978cm 53 1x o ar n r both of
thce)opej;?egfglg;c : eeﬁiagxééﬁ‘ié.f‘f,?ﬁfl’ & pga? tgotbe °
di sti ngui Qﬁi?’ng fhr AZD0530 Mi fumarate_ |An anor phous
form of AzBAJ530 difunmarate fay be obtaijned if a sanple
of the|. nBileria] is placedSin a grindegr and ground
for abput ff)sor hore m nuteg The anorphous nature of
the gr oundlgry?te!r alwas shgyq1 by the apsence of

NI

di stingt —a XRPD—spectrum—Crysital | i ne
sesqui Furarate—spH—FernsWhave—al-se—f ound t hat,
WhenAm'-'\zﬂ(-l diflierate jis wried iniwater, or when

| ess than 2\® equivalents MSfumaric acid are used’
duri ng| AZDBBBO fumaric aci ¥Salt preparjati on, AZD0530
fumari ¢ aciql3salts are formesl having a || ower fumaric
acid content. V¥ have noted thaf such salts forma

Cr S8 baYipk A o B Moo YL P 8T T35S 9 I RGO IRIBE 1 appear o

or Crysta |-sa_|on. réason_a _
be dMONPESMAL S AYPOS ) dikBars@! tS may be obtained in the

formof Sesquifumaric acid salts containing between

t wasamehtioingd bepgingéite amacagdremaniegrror of peak location in an XRPD spectrum
will be about plus or minus 0.3° 26. 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 (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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In particular, a substantially honbgeneous crystalline
salt may be obtained in the formof a sesquifumaric
wa@eiodoerht tetrahydrate which is designated heP€i/aBRi081004807
as AZD0530 sesqui fumarate tetrahydrate. AZD0O530
sesqui fumarat e tetrahydrat2® possesses a crystalline
physical formthat is isolable and of reasonabl e
stability. Thedegreepoftcrystatiinsy{that—may be
determined by XRPD mUfd) of this stbSRELi ally
honpgeneous ¢rystalTiog formis| copvendenh]y ¢reater
than about 60% nore convenient|y greater thamn about
80% preferably greatkeB than abJout BOOeakpst
pr e;kfer ably, the—degree—of—ecrystialt-nityis greater
thdn abdie 1g8use infnaien solegyed;iipm fragwdifiraction patterns measured
tetrahydrgte,.: .ol ar rati o of each nol ecul e of
Azm530q‘{lgl‘ga51€%ger% écule of fumaric acid lies in the
r amsE theandgrarh. adalysis bf L7D0560 dvianiaené showod thitehs sdddes a melting
. 1:1.4to 1:1.6, nore conveniently having about 1
poing giuihe sangastof gbouh 28230 ° ¢ oinatipy twordss theqpuiseianfepglgngfs at about 231°C

and [ GRTEPSPERs i b DRI HF o AT DY S APBgBHE BY Bhies th range of
| ] i ot . . -
s T e

233UDNVIRAG Siititularg the e RIIQ Woint isbouy 28 20t ThpicAlR05S0 ahflysis shows
-about 4 equivalents of water. AZD0O530 sesquifunarate
that AADRY difamardiats aigh Xelting solifl fwithcan ensetpefinelting at about 235°C and

ubstantially as shown in Figure 2 which includes
am g%g(gm%petak@%/ngz\gs shown in Table 2 bel ow (which

i g8 D}&F?f LO6sBR trd B EGNEEDIER i ;ﬁ‘?o*%ﬁ?' FigiRe

peaks for ﬁ%DOS.’gO ealfi umar at e teltra y%rlfate |ln ' 3
herepraafter whichrinclodes peaksnatabowf3360ENFEARE0RE7M 0UWL9 AC-8)), 1662, 1616,

0.3 d 22.6 i Tabl 2 b i .
15853350 08 G360 1A0Ra A1 Qe P e o 1o pastc o PR g gth of the peaks
. f J4i - t ’
at a5 38 ' 071 0 Dap3the 36 DAL Lrof AZTINO Buarate.
betareanorabatstfoRh o A TIBOC dithinatatd map bt bbeddtiba bengleef the

to . the loss of the water of hydration. An_exotherm
matesiad ify laces dy @ gaipderandsnenddpr aogyb he prgofeminutes. The amorphous

ot Y BB PR bl SRy Bl AL bl BURRTHAR P

speciath.and 240C corresponding to the nelting point of
AZDO0530 di fumarate. The TGA for AZD0530 sesqui funi arate
tetrahydrate showed a wei ght | oss of between

Crystalline sesquifumarate salt forms

We have also found that, when AZD0530 difumarate is slurried 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 lattice 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. AZD0530 sesquifumarate tetrahydrate possesses a crystalline

physical form that is isolable and of reasonable stability.
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about 8% and 10% between about 30 and 13C0C

corresponding to the | oss of about four equival ents of
wowioene42The DRI FT spectroscopy trace for AZDOSBOT/GB2005/004807

sesqui fumarate tetrahydrate is shown in Figure 6

herei nafter which include23peaks at about 3345 (N-H),

3100- 2700, 1698 (C=0O, 1660-1450 and 1400-1000cm 1. In

i cul
Ddgt %‘e*ar%ésg%&?ta Bl 2t Bhy hE SrBRPHSa b xRSk edif e
subsﬁaﬁ‘ﬁlﬁﬂjéase gésﬂesug ahsale faheis chneenysitidlgdang thdd Apodt €49, more

free orm W have al so found that AZD0O530 may be
con\@n;e@ﬂa lgtdates dhanrabauiotQGamreferadlygieeter thamebeut &0¥et Miost pirperably, the

stallipne trihydsate which is designated
dcgﬁ%?ﬁ%ﬁﬂ?@ ﬁY§§ 1%%% ?%Fﬁg ate. AZDO530 trihydrate
| S T AGSHAEB( Isébthﬁhafate RESISRBREIhAnPIH T4t bff dA6h ﬁ{w&hfea&f
formthat is easily isolated and is also sufficiently
AZI¥158Plte eadinanoﬁetulnaijﬁnwuh deyd Ies lprﬂmangqjﬁgm lal.3 dontrdr G icahveniently

in R ded b 10 0. 1o RorS ppmenieBty iing At <o fdieht $1A7D0530 to about

1.5 g@wa@eritisomﬁl\éhggggda substantial |y honbgeneous
ystalline form of

4- (hﬁiAZﬂDOSBﬁ s&qﬁ}fnmhiayd Rneld_srdwty,athe hiokewyatio of each molecule of

AZLO D0 gisthraiis B PRudier Res EfhbBiase S9Im L6 (s Conpenicntly in the
rangté Fiﬁzgdpgﬁg krYo\ﬁ1 @orfv:aﬁleflﬂﬁ? H&@ﬁ%gﬂu‘i i Qﬁgﬁf@feﬁt é%é% to about

stated that e present
4 equivalzatsidfiwatel ates to a substanti aI I y hormgeneous
crystalline trjhydrate formof th

ForvaPee30 Se%qaléfua@geﬁ%@tr@hywyé@%ﬂhe%nr sﬁ) ?fffr?élpn ﬁa‘gfﬁraéubstantlaﬂy as
shm%ﬁ%nﬁ]f %}%?ngi}régx@ﬁ% %ﬁ&)on the ?Q(Ya%lbse{h 0} t%%ﬁfeﬁbel&@?whlch

nore onven en rea

lists 99%f W@ Bstiihtehse BREDgRakd)at this aspect of the present
invention relates to AZDO530 tri hydrate, the nol ar

Table i 0 ofXREHR pegks|fecdZB0530 spifsmoravtetakyiritol ecul e of
water lies in the range froml1l:2 to 1:4, conveniently
in the|rapgeald: 2| 5 t oRElaBvdintemitzsconvegni ently in the

range 27 3% to _[L73.25, prejgrably havijng about 1
equi va ent”: AZPOS30to aguut—3equivgl ents of water.
AZDO53p tri' .dura e—t+s—a—stapgre—formofthe compound of
For nul | lcular AZPO530 trihydrate is stable
in thel prekefce bf water. FSr_exanple. jwhen AZDO530 is

19.2 VS

20.1 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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prepared as an aqueous suspension the resulting

suspension is stable, whereas aqueous suspensi ons
w@e@pased’ usi ng other forns of the conpound of PEDGBRN0&/004807

| may tend to convert partially or conpletely to

hydrated fornms of AZDO530.24Z2D0530 tri hydrate may

readily be prepared on a commercial scale at a high

| evel ri i.n.hi gh_ yi ption.

tr s a8 RHATBO S e P syt 8PSt p iR Petmeen
abo B0y S D L®/, e tweealabiD0%3E 1302 btr&sperdih@idithe 195 o bbdt €our

pharnaceutical ly-acceptable salt forms of AZDO530. The
equipalenta omiatss. of AZDO530 trihydrate, purification

berbf DT orctfarig S JoreRaBhn ssiifly s i astgTe s Shown in
Figuké b Byduier amnlifgudes il ibo@obis INRAL 8002700, 1698 (C=0),

substantially as slhovvn in Figure 3 hereinafter wh
1660-hé¢5Viawk1 400el (90ains . dm partieular, ohe pabgth of eateeksitanut 3345 and

L

particul ar, the peak at about 13.8 and, especially,
the peak at about 16.0 in Table 3 appear to be

A crestsliine guliysinite Greé baseA@OS530 tri hydrate conpared to the

et Restene, Rano L 7D 10 T 8 S R qrb S Brro s that ar
et ERERER PR ATy b, IR Bl i o s2buso
trihyidrdte AZDO3A0 trinelmte fs unhiswd Setaed possesdeen corstatiote phiRkieal form that
RN N T T W p—
soald A B e B e TR o ™ rore rel faple

I nccaidiig fthistagpdeest the presentSavantios tiade AAPOGAEE a substantially
trihydrate are substantially t same.  _DSC t her nogr am

h
homgaencpss srvalpllap fomm 0t {-(6-Rpard e BHBNER O BEBHEO)-

oS PP TSR BB R B bt orponnd o

the Bl siibstegially & thalberut ofebicihwiitate @ 412@830atihahad).

75C. The TGA for AZDO530 tri hydrate showed a wei ght
| o¥hes¥it iated 8 Betbirsert Inylion s¢jalgh tp 4 fuhstantially homogeneous

SR B S RS AR L B s o
maylRURtctinS R dHHUXRIPD hﬁéan@ﬁ@@&%@nibﬂﬂ% BEeafd tlin®dut 90% V¥dd more

anhydrous forms, nanely an anorphous, non-crystalline
convyeppenily igsaatad dan ahout e a defined melting point and a

hi %é’n 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 AZDO0530 to about 3 equivalents of
water.

AZD0530 trihydrate is a stable form of the compound of Formula I. In particular,
AZDO0530 trihydrate is stable in the presence of water. For exafnple, when AZDO0530 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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crystalline formthat has a narrow, well defined

melting point. We have found that AZDO53O tri hydrate
w@anehe2teadi | y converted to a substantially PCT/GB2005/004807

honogeneous crystal line anhydrous form hereinafter

anhydr ous AZD0530. Accordi2dgly, crystallisation of

AZDO530 tri hydrate and subsequent conversion to

SRR BRSSPSR R s gy evel o

puritiuhgUA hidhnyiéldatn hddines AEPHES0 &ilsidpsd edn bewnRBY&d @@ a crystalline
formthat is easily isolated and is also sufficiently -

anhycrens ferm od AZLXV B9 ead dnte cpiein aryy@Hngphaonicntiently-achentable salt

' di-ky b i al |
foroi o PGS e neB R 0 TR P B g
con®rdi6h &) dtheM drystélliia toriBYs @&eﬁ&hﬁﬁﬂbﬁ@ﬁo@?ﬁﬁﬁ@pﬁﬁ@ns) '

of this substantially honbgeneous crystalline formis
c oV BRttrihydyeisdias thetXagy difftastion petternsibstatiallzas ehatvnyin
. _greater than. abaut. 80% preferabl eater than ab
Fig S srnans Bhparards e Brbah e L ata@ faodimnn Table 3 below
nRANEHT AZRREichS: RRDAR! O m of the compound of
W Formula 1. In parte=ncu ar, ‘an ))drous AZDO530 is very
stable in the absence of water. However, anhydrous
DO530 i s _prone to caonvert tqQq AZDOB3O tri hydrate
Tabled i ng Q@%mg@égl?sff%ﬁggoé% FRIYHAtS hhydr ous st or age
conditions are not maintained. Anhydrous AZD0O530 nay
readi | y 128 soalepal ed oReltive mi@rsdical scé|| e at a high
l evel pf pgugty and in highyyield. In addition,
anhydr pus AZPO630 Ccan be copverted into certain

crystaftn 4;$Ji|a| receutical iM- acceptabte salt fornms of
AZDO53p—Aphydreops—AZBR530—has—the—>%+ay diffraction
patter sul antlally as shiwn in Eigurle 4 herei nafter

whi ch | ncllid®s peaks on theM2Qscal e shown in Table 4
bel ow (whih71ists 10 of the nost intense XRPD peaks).
Tabl e 4 XRRD» peaks for anhydrous AZDO5300ne or nore of
the stiongpgaks|at about IH. I, 17.0 and 18.0 and, in
parti cptar mepr—bottrof e very strjong peaks at
about P26 422"'3:0‘ 233 I{e/fa"r appear—tHo be

di stinwuis:ﬁ'..gi“r npared to the
trihydrate form (see above). As nentioned hereinafter,

o pAR PR the Bl afftut BF e SRyl B eiont 16.0°in Table 3
app SR Y BEIBIindBASHE RITRADE30 Yihywhas ompael 38R drtfline anhydrous

form (see below).

J
¢V}
D
+

As mentioned hereinafter, a measurement error of peak location in an XRPD spectrum
will be abeut 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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account when it is assessed whether or not XRPD

spectra have arisen fromthe sane physical form The
w@ensoei2skil led in the art will understand thaPCT/GBR®5/004807

the relative position of the peaks rather than their

i ndi vi dual peak |ocations-2&at is a nore reliable

i ndi cat or of whether or not sanples of anhydrous

r
el oy R B AR 30 iAble S SEeig e AEERPS A Bepecn about
30 fel 1K9E6 cahesﬁondﬁlg tauteh 1b5:26E. abiﬂil&h%%qmvafenmﬂﬂ\vd?& was ‘
at about 142C with a nelting point peak at about 144C.
The foll ow ng particul ar crystal line forms of the

I are disclosed herein :- (i)
Ac%&. th?re BQJMO AZD0530 sesqui fumar at e

t et V\@fh)adé alse fondi thét XZDOSEN cah belopeiidddein t@0 dnkydédus forms, namely
anhydrous AZD0530. Each of these entities possesses

an Wh@rﬁen@ha@ﬁfaﬂmecfgm that geespot havesa dafinefl ozadting peihbanech highly
cryétzgllmer:] bRk ulgaﬁn %glgng\%t gvre]:h db‘ﬁged malttmg powt) W‘e havel%undo trhat AZDO0530

compounds S

trihfddafe R be & g%oﬂﬁrﬁ}d't@ Reghsaanyiany hbme gen%o{lﬁcr&étanﬁte BdthyRIrous

| perazin-| - et hox
forrg, h@@m&f@@r Epﬁb&yé}mqnémelyu, aefst@mzacﬁea)AZBDSw trihydrate
oGS 5 s R S B s s

ul.ar
AZDOSY) Basg ﬁﬁhﬁgﬂ iA@ByaRdls RiZADBR0 %fuﬂdgﬁal@malt itté%sé%fsses a crystalline
tunour cells and sel ective inhibition of .

physiclsform izt isogasiy holatadsagidvie alss suﬁﬁmenﬁymmbleamdemxbehantially
cells | eadin i nhi bi n of tastatic tupou .
anhi s rorehon dhd A Pateadi PPt 66 8 CBRIarHBLEca e phieh Level of

purB@afd ik W?jeﬁﬁ an anti-invasive agent for use in the
cont ai nnent and/ortreatnent of solid tunmour disease.

TheEle dogyestafichystadlinityr (et afaytbeeleteaniued by XRPD hecaFgrofubia
escri bed col] ectively hereinafter as
subifagtaply HRmepatILs CORtaS JoR) LSRR TR geihan Abg §0%, more
con’iz&ﬁeﬁ%%%’;ﬁeﬁtﬁ@@ ﬁt?dﬁ‘ff §O‘%E e@%aﬁlg %Eéﬁe'r Bihn a‘B'cutt &% and dmore preferably

treat of manmals I n umans, I'S norna

) gree’ttcxrﬁmhaﬁoeld%% accordance WI t h st andard phar maceut i caI

a tice as rmace COﬁ'pOSI tion. Accordin
p“e%?g if htap H%I.OSHIetq@@frp@uné obForpre Iglpartlcular

anh: &% m@t&? 3 A eSO IROR ih HRHbMHCE Br GARPY H%%vé#%@du\é AZD0530 is

ubstance o € Invention In assoclation wt
prone to convert to AZD0530 trihydrate during storage if substantially anhydrous storage

conditions are not maintained.

Anhydrous AZD0530 may readily be prepared on a commercial scale at a high level of
purity and in high yield. In addition, anhydrous AZDO0530 can be 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 28 scale shown in Table 4 below (which lists
10 of the most intense XRPD peaks).

Table 4 XRPD peaks for anhydrous AZD0530
20 scale Relative intensities
7.5 : VS
15.1 S
17.0 S
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pharmaceutical |l y-acceptabl e diluent or carrier. For

exanpl e, the conpositions of the invention nay be in a
wo oroavetapt ed for oral adm nistration (for exan@i/eBa®s/0043807

tabl ets, |ozenges, hard or soft capsul es, aqueous or

oi | y suspensi ons, enul sierd,- di spersi bl e powders or

granul es, syrups or elixirs), for topica

adm ni st rafg g (for—exanptecas Tcrearns, joi nt ment s,

gel s, & teoHsT-or—etH-y—seftut+ens—er—suspensi ons) ,

for in:“ff ationl (for eous

suspenki omd0-dr f [ Darenteﬁéi adni ni strlati on (for
~exanpl B as2®4stefile aqueolS or oily sol ution for

i ntravenou®,.3 subgut aneous, gntraperitoneal or

intranUSCLgfg dosing or as yg Suppositorly for rectal

dosi ng)~ 7p7€1 grTed m—:rnoUMor adm i stiration i s oral

adm ni st+atter—Fre—acttve—Substanrce—of the invention

I's conveni ently adm nistered orallﬁ in the formof
t alinetos morp ef Bisrieng peaka gt dout ha 1i ki@ and % 0hard, peparticular, one or

botr G G STREORS Bl RBReu PRREES: BT F BRPtaTY iR Buishing for
anhy@¥bus mgswmw f0QRS triHBRIREM| (8de ML) Use may

contain, for exanple, one’or nore colourlng,
S vve‘e‘tmcntmg@d heinetied, a gneamtbmpntmmg of pedki loeatmgents XR&HB spectrum
t he co ‘cont ai n one or

X | e
will P|af;§ft§1usoqrﬁa@fl§ 1ieb SHellf GFATeC SfBPHRTIrRB PEaouId be taken into
accouttt &Iﬁ%{e g id éssé Qtﬁ!elutﬁ%h ot 5@1’%%%@?5 ﬁavel 4 %ﬁ’ ﬁ%im thH9&he physical

starc starc Sor

forni. Hﬂﬁegpem(m ﬁ:ﬂlddsn tl&edrt wilbswdetitaridthbt iv 8thé faMtwe)p@ﬁmbﬁ of the peaks
m crocrystalline cellulose, cellulose), calciu

rathegi g e ndiyrchiplgreals fasatianst hatgs 2 mege bl afiatier & whether or not
samf%]{gg BP%‘ﬁlgd{O%E éi“%?de%b%e &%%éé}{ﬁﬁ)é} BYLLQL 1 done, |actose,

arcne arc ugars, gum acaci a, gum

t r BT dstrho grgihahalysiglop ettyidious WeEDOF 30ckhibs/ed a thermal event between
m crocrystal line cellul ose, nethylcell ul ose,

abowt 48 B eng d2 Wy | Eled onseiofaneliygiwex girboply 1 4236 twish & ateltingmsint peak at
b ‘{%gw yet hyl cellul ose, hydroxypropyl cellul ose,
abowtd581Gvi done, gel atin and sodium al gi nate. Suitable

di sintegrants include, for exanple, croscarnellose

sodi um crospovi done, polyvinyl pyrrolidone, sodium

st dihe lolipwing phdicelar cystallmt dorots, ofithe canpyusitalf thenlormula I are

d aiulose hydr oxypropyl nethyl cel |l ul ose and
EC&? ropyl cel lul ose. Suitable |ubricants include,

for( exa gn stearate, stearic acid,
pal'mti c aC| cal cium stearate, talc, carnuba wax,

hywbgemw%egﬁmaﬂuhmmte&ahydrm; al oil, polyethylene
gl ycol s and sodi.um stearyl fumarate. Additiona

coﬁl“/‘éntw Q)@E‘hﬁf%tﬁt@ ich may be added incl ude
E@ﬂ}/%he}y(ﬁgus ﬁ%ﬁl% d sers, anti-oxidants, silica flow
i on

erents or glidants. Clher
AS uiBaelbbethkdd dneitiss 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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bi nders, disintegrants, lubricants and additiona
exci pi ents which may be used are described in the

wo edoboed2ny ref erence works @ Handbook of Phar nBCEGBR@&I004807
Exci pients, 3rd Edition; The Theory and Practice of
I ndustrial Pharmacy, 3rd -B28+ion 1986; Pharnmaceuti cal ,
Dosage Fornms 1998; Mbdern Pharnaceutics, 3rd Edition '

e o DA Bl FORCIRERH b SFLEIS gt rormt

are ddseribedveiibbidvely habinhfercR b laetﬁivelﬂubbtaﬂcfbeoﬁlhe ®eAtion’.
exci pients to produce a single dosage formwl |

n eé@@gd&r Fa ysevthe getivesabeineg of srinyensiondat the trsatmeshof magmals

. I [o dm.njstration..F

inctj e R C F o Bl o Pap G - SRk P S Mhimigs ot

pradﬂcébs £ phatRiatanichycd@tsaion, for exanple, from0.5 ng to
0.5 g of active agent (conveniently from1l to 250 ng,

o rAeccetshing:iol a@mhey aspeonofile ingetom thepeds povisted 25phatmaceotical

oun a ri ate and conveni ent

com R VG e A sty d PSR A fissottagon with
phaﬁmwlo‘aﬁf/&e&m e BYushebOhiri@f the total conposition.

Preferab fornmulation will conprise, for

exdiop bmmlﬁlp,dhe §0mpgsitionssQ mhmwgvctftloaomwlee mubdrmmdanted for oral

Mar e pre er abl fornul ati nW|II ise, for .
adminisiraiion, qrreéﬁmﬁf&%l?t& IS&c Ry Po Cr P FaPiise pisRRs o oily

0 v,

susfRARGE %%*“?S“‘eﬂsa?lsﬁ%%bsub%@gﬁ%% S, S RS Bl
adrmmaraml(forccxmmpbras [healnsc dintments, golsesr dqueas dr oglsrseluabhyor

be .adm |ste 2 t hat dall oral dose.in ftl
Susl}e&ﬁa’és Fnsgifgaﬁ*ﬁp for gxqm ﬁﬁﬁ&@n FoBS FHFPRY BB @Y Iohehagmteral
adnliist- &R (r&%xaﬁg}éecﬁ al sfterﬂggcgie&?éjoﬂ Sy o‘l‘dtﬂ)%cfo{j&?f‘ﬁ%nous,

Preferably, a l'y oral dose in the range, for
sub@narpls intdaperjfdogalton 1ﬂtfhnmgb1klgr dusthg aveis gh;upp@sitbgcﬁk weethl dosing).

More preferably dose in the range,

exdhprederres mgihRdjo of gny P E@@Q aﬂ@l@ﬁw@ rTév@@icméedsubstance of

e TG i ¥omRRsl ﬁ&&uﬁgt?feﬁ SrdfP4E Bid Bfin 3P

acceptable toxic he active su stance of

thea he mmﬁlpbmﬁbnspdsthe matmmmaﬁ bersbtpinad i cohwegitiond] procedures using

ropertles as those .djsclosed in_]lnterpational Patent

conmapn dahporpopsicr Fevipients that arengell bpqysuHdthe arty fBus, compositions
mteg&d@ Bral udet5EELdhaill! P .l 1@'0% or H&g @&Bﬁr\ﬁ? ?%@&Eﬂﬁg Slavouring

invention 1san In on-re

andfoy eS¢t 43268 Fotl e;tanqﬂe,ah&cﬁnpd@ittdﬁ rpﬁ;owxﬁaﬁ one or more fillers,
sel ective inhibition of the notility of tunmour cells

bindgfiy disitesrenty and/anlubrieansh Brtebledillarsmeludadior exanaple lactose, sugar,
stméﬂgg,arﬁbc\ﬁﬁgg §t§1rc%fes, %ﬁhh g(ﬂbitol, morganic salts, cellulose derivatives (for

example microcrystalline cellulose, ceilulose), calcium sulphate, xylitol and lactitol. Suitable

binders include, for example, polyvinylpyrrolidone, lactose, starches, modified starches,
sugars, gum acacia, gum tragacanth, guar gum, pectin, wax binders, microcrystalline cellulose,
methylcellulose, carboxymethylcellulose, hydroxypropyl methylcellulose, hydroxyethyl
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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cancer cells leading to inhibition of netastatic
tunmour grow h hi particular, the active substance of

w0 b@eioewzent i on shoul d be of value as an anti - i PUBEEBY®5/004807
agent for use in the contai nnent and/or treatnent of
solid tunour disease. For-Mxanple, the active
substance of the invention is useful for the treatnent

Ad@é&ﬁf&%ﬁ?ﬁﬁ%ﬂ e)tkgﬁglgt dﬁl%}éﬁéj Q&e?%AIHMﬂF&%ﬂR)eQ Ytabilisers,

anti@xPdArs) silibd ﬂaﬁtconmh@ﬁér@,taﬁnadhe%mm glilah®r e)lhéﬂ suitable fillers,
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nae cerv

The8RARAP4dtiab of Idghthial Phatkhhyya I3rca13dmuf16198@q9ha&ﬁ@l:ehﬁw D ddage Forms
cancer and in the treatnment of a range ‘of | eukaem as

199&ndofisrmbhainepcautissgdradididen LWh aedRammetens Pharmapetical Sciences,
[ nt of solid tunoburs such as carci nomas and
200 iibh 38007

The pharmacol ogi cal properties of the active
su mlte@ﬁfo@npéf thé ﬁctixfé\éﬁﬁithﬂlfé OBk 19.%@1‘6%%&@@0&%1&% witBlone or more
exanp e, one or nore of the test procedures disclosed
exciprentsrio grodace e nmlgleFehtseget forpptill paedssarilywrydepasiing upon the host
e well h|n

trea’rtt’%i% &g}pa%tﬁil ?c{ngfgusﬁrﬁ? 101, ﬁ%ref(amgbaeﬁ rgg{latlon intended for

oral RERTSSHHIRS tb h‘&ﬂi‘aﬁé"@m &ﬁ%v@ﬁi%ntﬁpéﬁﬂtﬁﬂtfopéka%ﬁe from 0.5 mgto 0.5 g of
i ncorporated herein by reference. Accord a

activmgeh‘e(mom\sqnmly@fom heo aﬁ(bmgnmoremmmmmﬂy fwnel Oite 200 mg or from

royi ded the subst ance of. the i.nvention
25 (451 HighHaPaHABS PO e B IEE1s 1 ORERHEH SBroupt eLdsignt which

mayoﬂfa& H@m%@ﬁtnS & a3t @@g erPQf XSy yeidHISF Wctaﬁoﬁf}éﬁt‘?&l Preferably, the
above, I's known that the predom nant role of c-
fonmdatimﬁuéknomprtswﬁ)s exegnie,nage 50 sng © iO@gnlg af &ctioe Ishbstance More

lity mhlch S ecessa |y re ui red alo alls

preferg u?hethmEH‘ %%@%P?qwmf@ Of FeAnaR %%@698 e Oa gwwe
ti ssues and
Subét%{ctg %as [gccl)% o &nsitbgs tol 2c23 ;éﬁgmp&ﬁg%cs)gﬁ&ﬁﬁcv\é have found

t hat usihg tlecictive sdstmtaote divehtien foremipeatic po pphglastic purposes

it wiERRPTHU OB o B OB deivende Wb Tet emele, 0.1 me/ke
(0 0 UFEFRFR RN RELAS SO BERL LTI 0GRS PRUERORRa daiy

oraltdogrimahi€ tange, foi efampidlilohglkgasl 10 mgt/kgebodwmgrytam exsivad.dMore
ratory ability of netastasjsing tunour cells.
Pfefﬂl@gb’s i @osetnh@eael@ge« forexpaplens Bgde toremekediody sreight is
rece%f val ue as an anti-tunour agent, in particular as a
selective inhibitor of the notility, dissemnation and

I NVERiaveneaHstahce of the invention shows an acceptable toxicity profile. |

The active substance of the invention possesses the same pharmacological properties -
as those disclosed in International Patent Application WO 01/94341 for the compound of the
Formula I therein. In particular, the active substance of the invention is an inhibitor 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 mammalian
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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for produ0|ng an anti-invasive
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and fiitl&idn cimetbdi@ictudupgovitileWd ke lﬂ@lﬁld&flatttheacﬁﬁlblsuﬁstance of the
substance of the invention as defined herei nbefore in

invepHan RAYEFSaTPRER a@fl tamﬁwac‘élaﬁﬁ wthighit 13 Redieved is ipbtained by way of

mhlgf:cl%}{ %g%) grelg;ore S Tee QécofS %&sﬂm Asu gg?a prétgltngq%as.es suh as c-Sre

war m ani ma

kinaké! fHab gre ih@avdad i@ 1B sifl $rafsivetén Sbpd Weich MoadNb Y invishmess and
is provided a nethod for the prevention or treatnent

migggfory gbilidly eimelgstagising fmourgels.war m bl ooded ani mal, such

as Jman ed  of h treat ment whi.ch cONpri ses

Ry e st R IRY G O B g tumous agent,
in phffiBulaEid ¥ &1&URS Lidlifr OF tHeBotilRy, edi&éeﬁﬁnaafon%a 'nﬁ%glveness of

her ei nbefore. According to a further aspect of the

manumgléan dapeer ceBeleading tpinbititierdof metastatic mimaungravdhi Particularly, the
active substance of the invention is of value as an anti-invasive agent in the containment
and/or treatment of solid tumour disease. Particularly, the active substance of the invention is
expected to be useful in the prevention or treatment of those tumours which are sensitive 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
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Whl&ll'll%%% @5th hi@ékl%ﬂe]@& arﬁ‘grﬁ% &7 an htﬁ)&?ﬁpete%ta%ls nﬁlgl%tghp ¢ells.

rogen
me Mmh&lda{g to@fﬂlﬁh&n‘"@atﬁﬂd of tllﬁbl a¢feph@ithe ﬁﬁlfeﬂﬂlérf AP sRSVided a

met}i)r(]it flo;rglte%kr)g\lelrlhgr? 01§ tfrgartment of those tumours which are sensitive to inhibition of
non-receptor tyrosine kinases such as ¢-Src kinase that are involved in the signal transduction
steps which lead to the invasiveness and migratory ability of metastasising tumour cells which
comprises administering to said animal an effective amount of the active 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.



10

exanpl e antifol ates such as fluoropyrimdines |ike
5-fluorouracil and tegafur, raltitrexed, nethotrexate,
W@ 21069642¢7 ar abi nosi de and hydroxyurea; anti t un®Cr/GB2005/004807
antibiotics (for exanple anthracyclines Iike
adri anycin, bleonycin, doxaubicin, daunonycin,
epi rubicin, idarubicin, mtonycin-C dactinonycin and
r: e vi.nca
CAKERHEL 15 R0 Gt bERAORLG of L HRTH. B8Ry
metliod for prdiidiag andSicdtpise snhibikery tHED |Wlﬁé}ﬂcdrﬂpﬁ§‘e§ E@hinidéishg to said

t opoi sonerase inhibitors (for exarrE :
anirggi 35(?@@6%‘9@ Jrpeuntiohthel ackize absisnes efcthe inyention grodifed hereinbefore.

a ri.ne t,otheci n

ok 985 500 A SRBARIES e Sl oy sl oy o
magt @RBlvE,f iaRddiich (6 Be quiriazo iy @FvEEREof thakehfis @onventional surgery

drol oxi fene and iodoxyfene), antiandrogers (for

or r@d@@ﬁhpnaéy Bt ehamatherpe, Stdhwhempderapyintaytinehideozmat more of the
rot erone te ant agoni sts or LHRH
foll&é& egor(r? ?t%gftﬁ’ﬁ%ﬁérag%g relin, | euprorelin and
@) buafelﬁeelahﬁ)mva@fdagh%%ﬁt@ GRASxAhPIE o H@r@ldﬁﬁgaeﬁhﬁ@' inhibitors like
acetate), aromatase inhibitors (for exanple as

N-(xpllota-62uiteyipheny e 6-64-(3rbydrexyethyd)pipceacind syl hAedethylpyrimidin-

RSl o aReomtr N SHoo! Lled Lot L. o6ss-

666'1 N RdpillopEteiniie! iHRB 18 s e bndr B6ds O 2R Iﬂhhﬁ@r@éf ﬁﬁgm%e%%nmo gen

factor receptor antibodies (for exanple the anti-er

- activator ieogpgort fuagtiamumab [Herceptl n(tm] and the

15

20

25

30

) 31 PR avnet/%ﬂgﬁg@ésﬁiﬁf%ugstayﬂ SRS ok f6 Brtdbpgnedica
oncf)l@éy %ﬁé}m k15 PideAls &fexmz‘le%ﬂ’é GHATRa B Y % it égefc%p‘ﬂ%spharmde

y (for ‘exanmple E rosi ne

mtrcpgn:h|rmlstand,smslphddams:hlorambuc1l busulphan and nitrosoureas); antimetabolites (for

I V- (3-, Ioro4f|uoro hoxy- 6- ( 3- nor phol | no
exalﬁp]&%agg&?ﬁaq speh s Iﬂiupro‘p es(légxfﬁ %lpwogracggg@ge;? raltltrexed

e lab e

meﬂrnéfregngr% %}28%2%@% fiﬁtﬁfﬁﬁ%lge fnd ?ﬁi}%&:@ g b RO Q?o% %l(émple
antlﬁacglchlgdsérheddﬂilﬂycﬁlﬁ tdbdraydin, @o&bmmbldmmhhﬁydﬁlycm epirubicin, idarubicin,

‘HW&D oI [ nopropoxy) qui nazol i n-4-am ne (Cl 1033)
mit twwgmr?él dpitiamyeiph .aatlmﬁpgc agres (ar examplé vinca
alka#cﬂ@?flkﬂl %st%Q%%IE% fgﬁdé%tie}]l% rgliévﬁng da%d X%(Jqﬁig A& ®%ol and
taxcitae); and fopoisbyesise ﬁnlﬁ}&tdrﬁ&bt ¢dabnplé é}i’ip&ddphyﬂot@f(ms like etoposide and

serine/threoni ne kinases (for exanple Ras/Raf
temB‘i’Sg‘ﬂ?aPmﬁ%?émﬁfﬁp‘btﬁ?@r@dsca@ﬁtoé@cﬂﬁnesyI tr ansf er ase

(111)I n QP@ t%aglé égeo sosrucﬁ)ég gﬁlloeesﬁ?éeﬁg ?f{ah ?)6%1? /'}Ymgi) ?uﬁve’&ﬁ‘gnt

torehilﬂ’eﬁﬁesloxﬂéﬁe arfllo:afeak @ﬂ@ﬁid@xﬁgﬁé’)t @tﬁﬁ%{g@ﬁs dile%ﬁm
inhibit the effects of vascul ar endothelial growt

bicajwgamise, flytamides pBwpmide 30d caproteronesangtate), BHBSE amagomsts or LHRH

agofﬁ?t (fog E)Qa\%}ne g%‘é’erél" bt uprorgl‘ijr}/ and buserelin), progestogens (for example

megestrol acetate), aromatase inhibitors (for example as anastrozole, letrozole, vorazole and
exemestane) and inhibitors of So-reductase such as finasteride;

(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-erbB1 antibody cetuximab [C225 1); such inhibitors

also include, for example, tyrosine kinase inhibitors, for example inhibitors of the epidermal
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bevaci zumab (Avastin(tn)) and VEGF receptor tyrosine
ki nase inhibitors such as 4-(4-brono-
wa@2Gob0eronni | i no) - 6- met hoxy- 7- (1 - met hyl pi peri dPEIF/¢B005904807
t hoxy) qui nazol i ne (ZD6474; Exanple 2 within WO
01/ 32651), -33-
4- (4-fluoro-2-nethylindol-5-yl oxy) - 6- nethoxy-

erondy B B b BT B B PR LR PR o,

N—(ﬁaﬂB@%ﬁhO@@He@UJ h%ﬂ&){ﬁlsdl(ﬂ—hiofp}blm&fﬁoﬁd;(ﬁ@@ﬁéﬂohnw&nme

ounds that work mechani sms (for exanple

 (gefitino IS 39). %(%@thmﬁp@y})ﬁ%@E(%H@WSY¢thWésf)qléinam -4-amine

(eﬂ%g%% KON t4g%uld 6 %‘” H&aé-é\#?ichl 9 AR RRA S Suc h as

7-(3LHb hamclp@%& irRRbliARRINieatCINR3YIP&HB2 th66ine Whase inhibitors
(00/ 0529 @4 1669, WD og/ 9222%\»0 02/%%434 and

such/gd l@mtm@J@hleWIS of therhepataryts grh‘éthafpﬁtes fanfily;, indybibgsk of the platelet-

redir cted to t. tar tsll t ed. ahove,
derryi Sy Ebe Bl hic 8% St s8inhPr S o Blsd® it (tor
exarh P18 RERIR a2 BIghAIBAH BhibildRs budlizB Garh &yl BXATRLE RRDIBAS AE Sxample
to repl ace aberfant genes such as aberrant p53 of

~ sorafdnély (BhY 48r006))end Bmors GDesTs1gpdineg dirougbM BKeamelfargikt kinases;

pro-drug thera che as.th

) By Balriebesa aenis P v i AEcts SEy S ar endothelal

grov(?thtfﬁ&&e frae E)@eﬁﬁpl@ eV - AR ARRae e g el %rémrfﬁc?céﬁanubod%
patient tol erance to chenot herapy or radi otherapy suc

beva:szumﬂbt(AvalstmﬁM} @si ¥EGhgecaptmdyrbbiee &impse mhibitpisxsuch as 4-(4-bromo-

2 GRS R R BT birerae Ty ke PAGERERuRe (zD6474;
Exafn @aﬁmwmyu@iasn@u- ﬂuare.rm@t ﬁh&&s g&@ Snefhoxy-

ansfection wth ¢ I nes such s I nte
7- (3+p)dn@hldmuk yiprepoxy) quirerolimc(AZD2Md r Bpdraple 246 Imthyn WO 00/47212),

oW A5 8oy QOB CTETES 0o ! SARRTRRTA, gepmoonns

that %ﬁ:ly B§) Ktnaes &%ﬂ I8 a;(gcﬁ'geé(?ﬁg grlﬁo!nﬁdg ﬂﬂlrlﬁrt?l‘lg %2 SnQ%g]e&vm function

cyto tunour

anda;pgabgmaﬁi)gs u5| ng anti-idiotypic antibodies. Such
conjoi nt treatnent may be achi evedrgx Wag of the )
Vi) sj mamubaﬁ damaging égfepé‘mucmas SombagastatineAd 98¢ Agmppundsdisclosed in

t
medfi R4 R BRAHERL koo b e, S 0T Re Moy .
woimmatzu OW0MZ/M4B4tdhe Wosmges21ange descri bed
herei nbef ore and t he .ot her phar maceuti cal l y-acti ve

(vii)agentisengd thivapics.Her ﬁxa@mle Seel viinheage direntiestio. thatregnatellisied above,
SuChp"P?a{Efsa%Se@t grg%%n_of t Ee | nvent ion there is provided a

(viii) gene therapy approaches, including for example approaches to replace aberrant genes
such as aberrant p53 or aberrant BRCA1 or BRCA2, GDEPT (gene-directed enzyme pro-drug
therapy) approaches such as those using cytosine deaminase, thymidine i{inase or a bacterial
nitroreductase enzyme and approaches to increase patient tolerance to chemothefapy or
radiotherépy such as multi-drug resistance gene therapy; and

(ix) immunotherapy approaches, including for example ex-vivo and in-vivo approaches to
increase the immunogenicity of patient tumour cells, 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
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conprising the active substance of the invention as

defined herei nbefore and an additional anti-cancer
wagmeners? def i ned herei nbefore for the conjoi NPCT/GB2005/004807

treatment of cancer. Processes for the preparation of

the follow ng particul ar <¥ystalline forms of the

conpound of the Fornula | are disclosed herein, nanely

G d :J Ol P 1 s ; ;

cyto?lfnfé)ct?%%?e%’grdedgélri%%% ge%gyg)g%rcgéel‘gta g CYLOK: réeg Er];ﬁg?&te‘?c{ famour cell lines
and bpproathes sihg anfiidiblypicamtipodipar i ng- AZDO530 tri hydrat e;

and (iv) for preparing anhydrous AZDO530. According to

a fech geroly peeimept meybe pehievedtby; waseefithe simultaaeaus; ssquential or

ool A58 o R RS Ry PR LR BB S Gt o proccs
em;ﬁgf(i)}f HeRORpBuN oF Ithi§ AR GEWithin(thd d6BE aeﬁlgie [agscribed hereinbefore and

-(6-chl oro- 2, 3- met hyl enedi oxyani | i no) 2-(4-methylp

the ptherr pheprmpceutically-active agents within their approved dosage ranges.

Y el s e b Yl P o e S pB il product
con%%igﬂg%@é&i;ve 3mshtdned of &lidddnfitn b 8eMEEARA LS FRY 3k Sdditional

anti4ai@:r epérd ae defigdrhetdiyheore doutky amijbinh tipatihehPof chnpat hy| p
i perazin-l-yl)ethoxy]-
5-tetrahydropyran- 4-yl oxyqui nazol i ne used as the

St 354 Bgks T8 BE bRlpataloR bPERISISHER paficul FERAAR! thrms of the
above may be any form of the conpound of Formula I,

comipoundesdzthp Fermmide fh apprdirdosed hasing @smelylyedcdssest:he pri or
art_.or \ghen repa 8?:{s(ﬁleof the forms descri bed
herl®i n SHCRFeBY 3 Q 1 3. Conveniently,
COMEr S'feppﬂegol ! 8514 %gﬁ(ﬁﬁﬂﬁaﬂestetﬁihgr&&{e‘?d by

preparing a I on oft .
4- ((Bi)c hlfor pregarBreRZ DOS Hnteidkiydeateannd | no) - 7- [ 2- (4- et hyl p

i in-1-yl)eth -
ISPt%{%VSfg&?ﬂ?%ﬁ%ﬁ‘&rf‘%ﬁ%‘%&%moﬁé%ol ine starting materi al
e Feigihe R Sl B0 SRR R Ein BB RRC By Pl boess fo

prepaing aedmpouehsithe Fotsls asibisaintiylly ot éiren 6AZPOS3I (difiaharate

the
which ¢@ORIESEST 0- 2, 3- net hyl enedi oxyani | i no)-7-[2-(4-nethylp -

| p ) - _ _ g _ . g e A _ . . . _
@) P piteiie ${C-ghiomad Apmefbylencdionpniling) T2 neipipiperezin
1-ylyptteoxtyl -S geti@tiyetdpgtant ByloR equAdAXH 36 wathffoftaria beid For Lsuffikient time to
molar ratio of fumaric acid to quinazoline conpound is
forny AZJN0339 dfumpraterigad ypper 1init of the fumaric acid

(b) COHMARE R200330 Qhruithdatd €2l - Conveniently, a

The 4-(6-chloro-2,3-methylenedioxyanilino)-7-[2-(4-methylpiperazin-1-yl)ethoxy]-
5-tetrahydropyran-4-yloxyquinazoline used as the starting material in procesé step (a)
immediately above may be any form of the compound of Formula I, for example when
prepared as described in the prior art or when prepared as one of 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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slight nolar excess of fumaric acid is used. For

exanple, the nolar ratio of fumaric acid to the
w@rionagi ne conpound is suitably from about 2rPAT/G82005/004807

10: 1, particularly fromabout 2:1 to 3:1, nore

particularly about 2.2: 1.35l.-n a particul ar enbodi nent,

a solution of the

7- [27(4( 6et Qp%?ﬁ-g—y@ghﬁyﬁg ?&ra%@fropyx%h rllogrloxyqulnazohne starting material

to the A@D%Mﬂméa&%t &. 3Ry Ao RR Y4t R ofFuibAX Y6l itd ddhidMRie compound is at
starting material is prepared in a m xture of one or

leasidil b Dhegenpet lisal afdhe Simagistacishennesntiation & mitregitipalt €lonzeniently, a

sllg%@?rs%cé%."okfa%%% A G et EoSemimnlt Sl ratio offpmgpric acid o
he QlidAHnS @éﬂiﬁéﬁnﬁ is gﬂfab%ﬁ&’ﬁ'aﬁoﬁtl 2: 160 80:¢ ojﬁ]ef?ﬁéula:rly from about 2:1 to
particul arly nmethanol,” et hanol, isopropanol an

3:1, mdmpanmgul,aﬂp@bwt%h prot| c solvents such as ali phatic

t[‘gﬁ Palﬁlg}l 3 Wn tar%c,) utlg%}&f ﬁ%él 4- épﬁﬁ%a# 5 6netf‘ylenedloxyaml1no)
[2c<a A &s@gﬁm 1%&1109%[! 9&4%1@&%}89@3 4@&1&@%&&&1& Q¥king material

ket one; “al | phati’c am pafticul arl
is preplarag irhg/hﬁmm?arﬁ athe ,or arvde mgamlcIsethntpaqslttlonaﬂ}acdmammg water as a

aceto 't.r . Conveni ently, a non- m sci bl e
co- S@@egfo rg}’é‘?r{) CrPé%‘a%‘éS Yakere g"aﬁﬁ én\ﬁ&lf’gpﬁﬁf 2PNesA¥mfs siich as polar
prot@“goix%g efo?léﬁ EQ (%S Qllééﬁl@&ﬁblé %ﬁﬁf&qﬁrlyflﬂéth%@r@ﬁa‘?ﬁol isopropanol and
aronmatl ¢ so ts su as toluene. Particul

n-butarol,gril@niongrgdnsaventd suehtis aliptekio detersf fir erarapielag(l 4C)a1ky1
|so]f{)ropanol or et hyI acetate, ar a . mxture thereof

(2-3Eplkaneatefstenaraiuia iy gastate. 3lmbatio GR-pEikst %ﬁmﬁlc&hﬂy acetone
and ﬁ{eag;f eﬁlyﬁﬁ%t&?@ bii 1‘3 Mlgésaﬁ%t g\ﬂ gﬁﬁ tduﬂaﬂglf%%%g}lde, and nitriles,

ni c-sol verit e ecte e condition

partibhlaelly ab&enigtilien mbelﬁmﬂyo RonHNchtdrSniscibleadtsoivent inly bbiadded to the
fumaric acid. In the case of solvents such as
watgrgiseiblsaabient rSwitahin sugl ge-seluents ingtgls. fr coanipleargmatic solvents

sucl{];s/ trglél)%iﬁérjrgfarﬁéul_glbéo V;l%elﬁﬁs&%&?{]%bf%% fﬁtd%riio}/a)farr]n wle, 1soa3ropanol or

ethy@tmwtd,amﬁwremredﬂ/g refers to the vol une of
ni c solvent per of the
%@r thel qyirpzoline mmm e ppeiiiaameys pf prgapicsalveat uppd pyill be
era2|nl
depe‘ﬁ)" HERYTS > TBPRE 3]h 58%;9?@%%“ ﬂ%ﬂ °8§2§‘&‘8?%3%%ﬁrl%hé°h fhe quinazoline

compbitiet 8 cont@atel Gvithiohy ﬁﬁﬁar['ﬂ?délcb EInUBE €hse lof E¥0er sUBhrae isopropanol or
organi c solvents, for exanple a m xture of ethyl

ethyhaestate & range of dpioPankie, spehs sl 30 migand patiselarls eperosimately

b \at er,

10 GPES R Tt ibanale evirp O TG ST amRy e 6 e of

orgasﬁic wlxg@ﬂ & S6t the nt(6(oﬁ1&5tzaasmbﬁ@%@meﬁ§adn}hﬂcg ’N\@tﬁtméﬂh iperazin-
hin the Tange 50: to 2:1, "particularly int

-ylbealngce]-meuah)dr@ynan-@aloxmenmhm i & singlel orgtah@ selver Iﬁay:be used or

two or nl%?é or%];ni%’:%lof(lglqgs ot ggan%l!e a ml)%tugg 8F, &g}%natcetlé{{)e and 1Popropanol (sultably

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 thé 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 not 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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organi c solvent selected, whether or not water is used

as a co-solvent and the conditions under which the
wo eveoe21aci d i s contacted with the qui nazol i NBCT/GB2005/004807

conpound. In the case of solvents such as isopropano

or ethyl acetate a range ©369.1 to 60 m /g, such as 2

to 30 mM/g andparticularly approximtely 15 m/g is

L G, .e_QLgani.c .

par Ao ftale L TR Sy@Blhor e e ot IR Gl prganic solvent
may b¢ used @ pk € ofmdtexdrightic 0blveith)br @Gaipd & naRehrd Mﬁ);q RB&Ale and
. (suitably in a volune ratio of approximately 1:1), may
isopsepapebsuityhdy & a Helpmsaatiel abeppacximately bd),weaitbe used. Water may be

veni |y, sui.tapl e ratio vol une of organi.c
sddSIER S et RuSeHib TR F By ¥ Ry ELorGit ot gruch o
isoﬂr@;ﬁ@l@?ﬁ@ whitdr QieS wlthirDe karpd!58r 1l 6 3, Iattieul R W8 Shelrande 15:1 to
to 5:1, nore particularly about 10:1. Optionally, one
5:1,gpongpagicyleely 8810\}%1(131-5 of AZD0530 di fumarate may be

ad .to,enhance initiati 0 nversi on and/ o

C nOTiEngRE g s sl BoagR05 T iR e ke fldgg o
enhfR@Uhiti8Gor f the LONRE AR Bnd/6r th BatéSRARRCrsflin t4B 1965301 Efumarate.

dependent upon the particular reaction conditions

. us€ethe tineteqaived forgenedrsioe fo fhe dZPRS Oalifuararate gradripendent upon the
sol'vent .and et her seeding crystals are used. . .
partigh FReigh Cop U 1 ST e GPURB HSBPEC! e solvent and
Whéﬂlé’l‘%é%ﬁﬁ% Qy48is RRIRA @eﬁ&‘aﬁng,@ r@aqtﬁhttﬁé"@ﬁ fdf%&i(mpfeb from 5 minutes
anount of Organic sol vent ybe insufticrent to
to 48 dwoptsas slifablb ssol ve the o
ﬁpélglge%{l]%lo\{e?% %eﬁe{rq;% % grrégndllc (s)é%grrlltl rllaltynlg)e) mZu 1%i_eg1t4 t_onc%tn{]p%’;gly dissolve
b _b\0 6% L3494 LA -
the 2-(b %Hoﬁlg Q}S%@tﬁi%%ﬁéﬁléxya:nﬁﬁ% YL P4 %étﬁﬁgg)te?a ik E‘grll?ethoxﬂhe

mat eri1 al such at asslurr I's retal hr oughout

S-teprrlogiespyrarChiylexyieinttoline Biarties mbteriaigsuch éhat a ghotyris réaddined
the Formula | in a slurry during the process, the i
thropgeqys #1> RIPFSFraaReriatly Ry Tetrining T aonBwnd REthedwamytly Tin a slurry

o PR RELH HEMRRAS0 Ul O ARy GO0 O e

crystalbsatios bpir beangyier@bhnlg tie mixaudsi anpbakihy s6l08s! Acordingly the
tenperature. Wthout wi shing to be bound by theory, it

slurpyeprogRss Y beipreratadent gspbsbadially senstant tsmperafures Withow yishing to be

boufld py RN, oS 4R RN ss Pierts v mecharien ofleies

dissbJueiba ot the-4-(6-chloro-2,3-methylenedioxyanilino)-7-[2-(4-methylpiperazin- =~
Xflt%ﬁ?t hoxy%“é‘S- t et rahydr opyr.an- 4-yl oxyqui nazol i ne
1-ylaathexyl-ddeweitvdrapyranahyloxyauiaenebine stertingtraaterialand snbssfuent
[ ceqth lyrry conversion . i
crys?%%égélg ogé??ralg ggg%?%?en Ii-Iénc ﬁ%eusgﬁl%’y VSISO process described herein

is thoglitite Bekportitinsas) disdolnicandd comeedion onthektatiie: ShRfiki 8% ZD0530
d'fu?nat etri al to AZDO0530 di funarate. : '
1 arate.

According to this aspect of the present invention, there is also provided a process for
preparing a compound of the Formula I substantially in the form of AZD0530 difumarate
which comprises the steps:-

(a) dissolving the compound 4-(6-chloro-2,3-methylenedioxyanilino)-

- 7-[2-(4-methylpiperazin-1-yl)ethoxy]-5-tetrahydropyran-4-yloxyquinazoline in a solvent

system comprising an organic solvent and water;
(b) adding a solution of fumaric acid in a solvent system comprising an organic

solvent and water;
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According to this aspect of the present invention,

there is also provided a process for preparing a
weowpoen2d7 of the Forrmula | substantially in theCT/GBR006/004807

AZD0530 di fumarate which conprises the steps:- (a)

di-ssol ving the conpound -37-

4- (6-chl oro- 2, 3- met hyl enedi oxyani | i no) -

" kg;l- ( Bttt Pl REIRR Y opthe) s%m%xfls;éﬁ {oeﬁla&&ylﬂfc%%ﬁn

or géni C nsdhti@Mg the ehiv@tedt a telpeadde bglow tﬁatl a!ﬂWh‘itih Iﬁfcleatlon has

fumaric acid in a solvent system conprising an organic
comgwneehiendnd wat er; (c) reducing the tenperature of the

T R S AR o 2 "

- nu mh@@ér?rﬂﬂlibh%fb Dg)@éﬂé@@fd? Prepafiflg (R)AZDOS 3 diRndrB® enables the
crystalline AZDO530 di fumarate. This crystallisation

_dlfumarﬂé@@éttb(hepmp@mmmhmmzmsso di f unar at e “enabl es

S Sp it SE Rl ol Rty b B S T PR el PR Yt ks which are

watér%id‘ﬂ)‘ljeeat%@@ﬁip@ra%ﬁb \éﬁwhfchmé ShtRAE MG L fin @%éﬂ@lseep%) immediately

he tenperature at which the starting material in

‘ aboxmledesselvsd e&ul(ab)e drgamed selvetty incluleofos exmlpilﬁswcﬂwxegolar organic

solvglgt;s ta& tﬁoq.sgagtﬁﬂ cﬁT@ éﬁggﬂgﬁ@hg}gby g‘ﬁ% ]]10 éﬁeq'g such as tetral%rdrofuran

mor8 goléﬂ Q:@bkf)ﬁllts Sohetanft. (i SCYHIhS éu@h 64 &850 8HE BoPopanol, polar

tra ydrofuran, nore ‘polar protic solvents, for
non@xmqﬂoda/ems- sBch ad @eﬁb)aﬁ(yi; (&= BC}iﬂkahﬂa restiersasuch as ethyl acetate, aliphatic
pol ar

G-of et nsh s cBoions: alRlbruiaga igh o5 St hufppamice or

' N—m% 1idfld-B @Sﬂ(fmgtﬁesfsgch%ts QB& SnifHE. hA%r@&ﬁ’irQﬂgamc solvent is, for

15

atic am es such , ' V-di met hyl f'or mam de
exampbteﬁwll pyatatel Ad;mgle?el(gamcanﬂlem drra thegurs wf bn@sr more of the above
acetonitrile. A particular organic solvent is, for
§O Vé‘éktéﬁiﬂyé’eé’ts acetate. A single organic solvent or

é)lljl(’%)l égg?ncﬂ és% o?lffurhgl?c LPUR: ?Q#u VENSn iR sgl?stantlally

ent excess umari ¢ acl

comb&tm&ﬁdreismnaifshh’ 43—(G‘rldbl:bt‘c&ﬁBl-mhﬂhyleﬁelim;kﬁhﬁlrmﬁrﬁx{e¥(9+md€th5db1perazm-

20

25

30

th V
-yt rerddravmecyaradesian erat e kbR
dlmhﬁ?gtgé[fgo eern(gzlgliagg ;6? #uxéaﬁa ?%:E@Qyﬂ{ugaQtXL@c@%@gg is at least 2:1). The
uppéii lfm!ﬂ‘ifaf tHeduhiri€acid hencféﬁhﬁiiorr @ tbDeritical. UdBenieatly,th slight molar

exceqsg Io? %ﬁ)alr{cna?:ldcfs) rllrsJé)du anor Ie)scmral;lel t%gﬁolazr rgzlo otT fr.’]umarlc acid to the
quinazoline compound is suitably from about 2:1 to 10:1, particularly from about 2:1 to 3:1,
more particularly about 2.2:1.

For the quinazoline compound, the specific amount of organic solvent used will be
dependent upon the organic solvent selected and the conditions under which the quinazoline
compound is contacted with the fumaric acid. In the case of solvents such as isopropanol 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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upper limt of the fumaric acid concentration is not
critical. Conveniently, a slight nolar excess of

wo eované21aci d i s used. For exanple, the nol ar PEL/GB2@F/004807
fumaric acid to the quinazoline conpound is suitably
fromabout 2:1 to 10:1, pa8t-icularly fromabout 2:1 to
3:1, nore particul arIy about 2.2: 1. For the

0U EBPAR'dGE QOROME Do A ARG oE LG AIRNOH w A O 8GRRSi upon the

use upon the organic

orgaBid) s6Btht Seddctal, leeﬂiéﬂoﬁﬁtﬁ viddrds tidedns atﬂd%lve‘ﬁhmﬁﬂhb Benditions under
ui nazol i ne corrpound is contacted with the fumaric
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sucrty Bar G5k e BRHE ATyt Er B B s 2 B leana

partiRHlatl} l@bﬁroxﬁne&bl@@ﬁmpg Banitsb18.0Aeitle BR¥nRRHRBOMAY bd WRd or two or
or nore organi C solvents, for exanple a m xture of

moreprgphicaobicatsefongarnple proigame bf ¢thyl acatate/andriseprepsnghesuitably in a

voluggi ol O A PBR SRR | 30 e vty fatSr g Oemi Oy hgicis a

co-seNeh@ It shveAihidy, kassuit@dwm%loqf VQﬂlﬁﬁ@ bEorzhi¥ %Bkeﬁtw ﬁsisopropanol)
i sopropanol) to water lies Wlt in the range 50:

to watet Jiepwrthingbé sanigy SWiltthBrl, phmicniariyevithin thetrangs: 165: FmS ﬂhtaore
fupglri ﬁ ﬁgll d1 the specific anmount of solvent used wl|
partiGulagly aBAH - upon t he organic sol vent sel ected,
WhetBehn %Bulﬂpjr -(§BR18fo-2 3- IH&E Al GkyaBilR8) VE[QI(4-@M §1gfg>erazm-
condi tions under whicht umari ¢ acid i s contact

" 1-yhethdxyt- ﬁ&etqahydamgtm%y]omymmmdlmet may fre dsasleedin Sep (ag nf the process

such as i sopropa et range of 0.1 t
by hggimg the« Co@H@H’dggnl? %OEV%SW?% [;J%t?rétiaé]éﬂ agqufﬁle Compound has
d1ss&9 § OXiERtE] %1 ﬁnmé &id tha WZ bl dARbRed f s%aﬂq g%f ﬂ‘{ 3ﬁ‘8&e§s by heating
e use ni ¢ sol vents,

vent nay or t nore org

.the cfon[po&mé pthe salvm'ﬁ)dystbm witil emﬂsydntlaﬁyz tlhbéthe rwdnipsmmi hmahssblved

(suitably in a volune ratio of approximtely 1

ons@n@;wd cAOmPOREt Boivolen e Heqty UiEHERE KaRe e T seRent systems
fors 'tfﬁ?at ’Joyco 16¢ bis@dthifor. QYI)bﬂ: c@ﬁvé{ lallrﬂ?fa e c%!hﬁﬁ)ﬂh(‘f S heated toa
SO suc h P

vent S | sopr opano 'es w
temp@aitgﬂ: ih@hélrahge 3f dhoup3 tol KOOPE) Ibrxtfam‘tﬂjfl nnthb henge 35 ge 8(1‘53 10 complete
to . 5: nore particularly about 10:1. The conp

dissgfuign cﬁlnéeqssazy@w PR Barsd whtions sy lete(f@ﬂ Wé’fﬂmw%msoluble

r
maté};Pa? et@\ﬁgg JjnagltaP 1%1ig t}he tgmgera‘rcug% oﬁthglsgl)l(ltloﬁ |orf1 ghfoqulmnagolme cqrg%pound n

the xdnges@.ﬁ abadt $0MtoSIepPC (@hvaﬁeﬁtnannh@faags obabonead td e ) ehe warm
npound in the solvent systemunti| substanti all gﬂal I

ﬁlm'mc a0 selutiprbismdderh sThe rsixdig aepy thencesiliowedithgoplpightly for example
oo R AT S0 , REC ul BSRRRE 5 azposs
difulkiesé. I WiR bbb Yppretiaell tidl eheGRRRANBE AT D cElirestBbMPEntaneously or on
adding one or more seed crystals. Conveniently, the mixture is maintained at a temperatufe of
about 75°C, seed crystals are added to encourage nucleation of the AZD0530 difumarate and
the mixture is nﬁaintained at a temperature of about 75°C for several hours-to allow the
crystallisation process to continue. The mixture may then be allowed to cool at a controlled
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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Conveni ently, each conmpound is heated to about the
reflux tenperature of the solvent systens for
wa@edobioei2ent tinme to conpl ete di ssol ution. Mr ePCT/GB2005/004807
conveniently, each conpound is heated to a tenperature
in the range of about 30 -t39-100C, preferably in the
range 35 to 80C, to corrpl ete dissolution. If

whi#heﬁ%?(z?gé%paﬁhtug%r aﬁ& 319 ? rorgdfols gi#lﬁﬂlg\ﬂg’lpg?ﬁe 1ggthod described

O remo nso ma’t erra

withifitRtaatdthpray tper {emiey. ature of the solution of the
qui_nazol i ne conpound in the range of about 50 to 100C,

c oAieH} @nnpyemﬁed biethe apageskiliedap e arbthat thegagsedpies dogerifed above

umar d The m xture

may vg]nfs(g Wélag {ou 1&18 gfcxllga}nglwpyvg OFO m & an 6nver§le acﬂ%on procedure

maylRREd FhbieBy tHe JoRidhaTIEZI06530094dded o i BUfEiohdf fumaric acid.
encour age nucl eation of the AZD0O530 di fumarate. It

Furthr, forissampler prowided dhat h?eZtDQSI?p@ difsoiagate isorbtaingd pibstantially free of any

d
othef AP35 R IO, AT Bieluphe it ie A K M pned at a
2,3 ﬁﬁfﬂ?f%@&%k@mﬂﬁmﬁ@%&t(ﬂl%g @%ﬂ- %ﬂ)%ﬁﬁ»@]" s-ta%%érob?ran-

encour age nucl eati on of t e "AZD0530 di fuirar ate and
4—y1mqumaeolur$ amdi fnmaiin ecid dhat aret reagied, dlva matursfand yolwme/& 0 solvent and

- for severa ou to allow the crystallisation
any SRt TiE et SRR R a vt e aT) Bt SRBGyS, the

volile & wAR sl laﬁ&j tHedb gélﬁtu?émif R dlgmﬂn%ﬂrc?ystﬁhsatmn ghases may

suitabl e cooling rat for exanple, about 200C

be vhoed. . Fo‘ﬂwampgesnmléatmﬁ ofZis0h BMnagtate unmg/rl:&tmdmd blyt forr a:esdnple the

may. be J sol a by any conventi on met ho
evaRapiqRIaf SBRo P Fle sl vBh s ROBERA PlsRior Couhir MgHgeddy the addiion
i
o FRERIESTHFFACAPR FhmSedol bt Lot AR o e
solutivy &bal whizh A AD@S3Ordafuinyarate yssallsenf the AZDO530

di fumar at ewhi ch_nmay be prepared, using any suyitable
met IR, s Al§p PERAMS %pregw éortmao%gwnw&geﬁl Phibg Rarmpled

t .
subsit%gla;ﬂrgn @?%&e gﬁﬁ%ﬁ?ﬁ‘gﬂ) 3 'c:{ul éﬁ‘a{e tet?ﬁl ar e%ﬁf?ﬂecg c%glpmfes the steps:-
degay i beiksalvimpeATBY5Iedivianired it Siakg of aublve@t syktetnl codtjflising an

knowl edge. For exanple, an inverse additi.on procedure

Ofgwob‘@n FukwelREr eby t he sol ution of AZD0530 is added

or 607 G tiin SRR TR ol P i sl o HALTEM o

s uls)t antcbalingytht neewes toanempeheire BABRARbibRTtBpaatirQfnd
the quantities of the conpound 4-(6-chloro-

Iéd)mst h%ﬂkém@dh@sayatﬁlhnne D%szﬁf(qauﬁqlmarﬁrp Eﬁtq@byckzﬁen |-

TR e —

enatqés thB ﬁesﬁﬁi%ﬁﬁ!ﬂa‘c@t@ﬁa}@lﬂh‘a’c@ ealstelbegiéparddi@d High p@itf t he
conponent solvents if a solvent mxture is enpl oyed,
t h&uitable organic solvents in the solvent system include organic solvents which are

water-soluble at the temperature at which the starting material in process step (a) immediately
above is dissolved. Suitable organic solvents include, for example, nitriles such as acetonitrile
and polar protic solvents, for example (2-6C)alcohols such as methanol, ethanol and
isopropanol. A particular organic solvent for use in admixture with water is, for example
acetonitrile. A single 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.
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vol une of water used and the tenperatures of the

di ssolution and crystallisation phases may be vari ed.
wao-006e52npl e, nucl eati on of the difumarate mayPGBEGB2005/004807

i nduced by, for exanple, the evaporation of sone of

the solvent. Alternatively0nucl eation could be

i nduced by the addition of a suitable antisolvent for

th %Vgéér S 6% fie g(%ggﬁ%gg be teﬁ?étgc? th a%bqg{tité}gﬂer%‘g% 6or example,

supersaturation { sol'ution fromwhrcn
alloWideiiBEtorCioysdndl ih iaf @pen VErEle Altertivelypihe\evalestation step may be
process for preparing a conpound of the Fornula I
carrgedost atrt iighar yermperatyee, forraxpmple/gt BOGBDers@Ey i the rameaoéabout 40 to

o et rahydrat i,.choconprises .t he,.steps: - . .
50°(r RGP ROk G FRm et f o8 et 0 s g itrogen may be
passed Hit6 Bt QBRI thS bitfacBdf HeIdRItonto %%&Htup%ﬁﬂreﬁ@é\@f)braﬁ@ﬁ. Once
causi ng partial evaporation of the solvent systemto

nucleafthncias somimeacéd the c(rys)ta]d;i@aﬁmn:gixm:re isdonvenientiyocamled to a temperature

o R P YA 3B i X . e i

coolb@td 2RntHeitre bEUwE alkduY 30| h SR LhARNRMAS &S & tdr¥erature of about 5°C.
preparing the AZDO530 sesqui fumarate tetrahydrate

endbwilkbe dpprevésmerliby theoman skillestin dleyatt tiabths pirocetiureb described above

oSBT BB S e SUB SA SR s

sesq‘ﬁ’ﬁh&%fa%é’ie&?lﬁ}gré’é id SRathEIRBsAhHEIS %&e W'Hln9 Rt d? & ASE30 8, any of

material in process step (a) I med ately above i1s
the gliantitésvafdhe SAD0AB0 difomgeate, thesallwaa bf watee hsedlethefmature and volume
exa nitriles such as aceton%té;ai e and pol ar

l.e, . .
of apy eq-pIvery PRIYSd, 409G IERMSTaIES OB BT dissoEPY YaReTatign and cooling
o . ' ! i . .
sl 8, ACBIAAA0I bR i of s ittte
antifabvene XherpbecragtéteomiptnsatentioA of theglolition deomh ovhiohl AZDOS 31
a . mxture of one or npre of the above solvents may be

sesquifamaraggistraimidse cyystallissdn- wat er ni sci bl e co- sol vent
may, 2 i i..b \Y; . it ahil
R T
prepafihy @ sbmpsuatviike Fomnuda & subvindaltpinvie feni ¢ A ZDes 3 trihgdrate

.used as the sol vent. Evaporation of the solvent can be
whigly ¢quanrisgs Bie stbrent tenperature by, for exanpl e,

al I.ow ng,. . ' ' V.

A (@A F b BRo Al ol ShARA IS Bhitio);

7-[2aU-18ethi @R tazire 1D toky e5-tdtahy@vpiiah - dbx wuirapkiaih W lvent
in the range of about 40 to 80C, conveniently at about
systgyp ComPHARS Waksiang an grgapisgobfenjas such as air or
ni tyogen ) N ol e surfac f .
ndbE0r arihete BRRRRMK N CbRAL OBRm) BRI Eifattn
(c) maintaining the mixture at a temperature below that at which nucleation has

commenced; and
(d) isolating the crystalline AZD0530 trihydrate.

Suitable organic solvents in the solvent system include organic solvents 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 aliﬁhatic 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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nucl eati on has commenced, the crystallisation mxture
is conveniently cooled to a tenperature bel ow anbi ent

wao esopesIUre to allow crystallisation to contiPCEGB2005/004807
Conveniently, the mxture is cooled to a tenperature
bel ow about 10C, nore comv4hiently to a tenperature of
about 50C. . It will be appreciated by the man skilled

el S oGRS ARG, B RGN T Bl i,
exampm/dthiﬁdtcétb’@t ANGREIB BEpamasivent 684 Bieuteadlonh Y hﬂ)tr@of the above
obt ai ned substantially free of any other AZDO530 form

solvgptp né‘fyl?%‘éseéuant iti es of the AZD0530 di fumarate, the
VO'G’ a%g e)yce of Wagg]‘tlggl qulvo ugsg?mt(zheenlye molar ratio of

CO-SO

watel: aqelomdr@a 3-ﬁmgwhaalb@yhnﬂm))mpLQMemgmazﬁm f)}%thoxy]

vari ed. For exanple, nucleation coul € i nduce
-tetrﬁbyda@mfrm- leyqaingzalinghs o least BEo The tlppelr rhmle@iywater concentration
ersaturation of .the so n.fro

s Bk Mo R Sl 2 o%Be P Br SR o bR it P Bt Siample he

molAERE6 Gif Reitdr @o 2-(6hIoRRD, 3&%@@19&n9&10£§h%119f0?—3’q'21(4—meth IR erazin-
i nvention, there is provided a process prepari é)

-yl&@hqwdnﬁdebahxdn@ymrmlcayqumMmam sugtiably from et Bdr tm 1600:1 or

o OGS L fpo AR 50 7 Stepei 19

(gp‘tﬁﬁlaﬂj} Qr c%hs%‘hf%t Byl 8 %Qédﬁﬁ%ﬁé"édlbé’iﬁ)system Sﬁltagale co-solvents
7-[2-(4-net hyl pi perazin-I-yl)ethoxy]-5-tetra ropyran

includl& yorexgmplen awolatiodiydrocabend seehtas qusd:n:emnd ahphatsl hatpgenated

' h
3 LR ot e
nuchRabhPBund @)(6 TRioRS- 9'3% ﬁdﬂ){ Hirfo, %ﬁ%ﬁ(g-smethylpiperazm-

terrperat ure bel'ow that  at eat

l-yIMhUwﬂ}éddtralmitbp(yth)n-4-ybbinu1n@oﬂ1he neaypetdidsbiveé HME}Q@'} @f the process
r|h ate Su t e or ani c sol.vents in the solvent
by h§9§t} cpp@pa $nlyent system vatil gwbstantiplly all of the compound has

dlssEQﬁfte@ r Céﬁ%ﬁgﬂnglty,e : e E:gfnp{)ﬁ‘[@ﬁrtﬁé éHl@erﬁnsys\f\Qﬁ g&lsté[g Fa) %g ﬂ{etﬂrg&ss is

mat eri a e process I's
heatBdiid ativiuetherrgfnt erpetananos theﬂ;@l%dt%sysfeﬁ{ foe xafifioledt ti@ad bympletely
organi ¢ sol vents such as aliphatic

dissg veahl e gaRauRgy The P@P%orb? the corapeynd 4-60-ghlpErs such as

2,3 fn ﬁ%&%g&%f%)- - 6 . Sugﬁ)q%éégll# 5 gﬁnﬁkho‘;(mﬁ’tet{a%/dropyran-

R
4- lox,qurm;zalmﬂ mayptheabe Ramevaddtdrg e edesiuscesandlla®ed to cool to a
teméflgéiﬁg %l tﬁ%}qméé gg 2C t%l 6%%8952 terelcoeuiettgeern%clsegt?gn 2fs thg %0530 trihydrate or
it may be cooled further, for example to ambient temperature. Conveniently, the solution may
be removed from the heat source and allowed to cool to about 50°C to encourage nucleation
of the AZD0530 trihydrate. The mixture may be reheated to about 55°C and then be allowed
to cool at a controlled 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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(3-6C) ket ones such as acetone, aliphatic am des such

as , -dinethylformm de or-nethyl pyrrolidin-2-one and
WORG60642$7 such as acetonitrile. A particul ar oPQEGBZ005/004807

solvent is, for exanple ethyl acetate. A single

organi c solvent or a m xti#2e of one or nore of the

above solvents may be used. Generally a nolar excess

of Wﬁérﬁ§né &Iﬂér%%ewcr&&as S0 Vehto AYSheMdilardn ib ag Mol ar

crysﬂailﬁsfiﬂ@ﬁr@rﬁsteahé’aﬁ@ﬁtpmﬂemﬁ desaipedabivepthe dedder{dalgatd PreRrably
| per a2| n- - xy -

crystalg eff rtahydexatw dhy sredreaysial{sh @awée@renae@snsu& any suitable
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6-chl oro- 2, 3-net hyl enedi oxyani | i no) -7-[ 2- (4-net hyl p
| p ¥ widl g appremated by the man sk1lle in the art that the procedures described above

ma;yttf) ‘{agls{f ygx%lg gﬁtﬁ%gg{]y %lg 08%/ %m%? gazrgxl/lldgcie that AZDO0530
trinRith iCodtanby sﬁUs%ﬁhﬁ'llP}OﬂEe §f a:hyto%e@ Bot150550Gord. any of the quantity of the
Optionally, a co-sol'vent may be used in the sol vent

comppendsn(6- t<aBJ3etnetby1§u¢d1@maslhnn¢~l7t[ae(4-mc1hylp»parqzine1-yl)ethoxy]

5-te ﬁ gg%:{,}/g n VY oca@gggoilgﬁiﬁ ascatﬁ a%%{ Lc*nennea’marg gnc? vol%maetc;f the solvent and

any B@Jsgl%xﬁoth@ra@&%ﬁ‘ﬂhlé %Gﬁﬁonén@ 501%3@?9" aSolvent mixture is employed, the
2-di chl or oet hane e compound

volutne( awatbioused and theety bﬁweﬁdr toxopheint ambthe Terhjr{tdrasef thel dissolution

and GRS rFi s e b g PRI P BRI Ry spmpound o
the F’érﬁﬁﬂ’el I’i’ﬁda du‘i‘taﬁlte %le@fi‘a fifexhill Jlepargg(ft%?)ﬁlcgﬂ 1ngal LG %15)‘? in step (b) of

onpound sol vént sysd stantla
the plbcd:sla magrdxmnduudd bssfod emnplv ghle eGpovation@fitbiie of the ethanol solvent,

oGRS S s P ratieRh o 8 RGP L & SMFRRATMEIVBHL for the
comgBﬁlds P’c%[b}i]llasﬁ/ ﬁ{e? c%at@ﬁgﬁﬂe‘f‘% }Etl('iﬂ Efth{e golﬁﬁ&?krgfne\!v ich
lon o

I SSO e ¢onp e co
AZI30536-tohydrate -crystalhses
2,3-nmetli Ienedloxyanlllno) 7152 4- et hyl pi per azi n-| -
vyl &eK 15@“9%?’(’9% SFPHPRFPHHIS ﬁ‘@@ﬁé tilydsite sBabies the trihydrate

to bl Efepa}% i :?p }q{flh%ﬁﬁoﬂéel%hpgﬁﬁgsﬁﬁ?@%hﬁAz@gg%ptu%ydrate 50

eraturé 1n the

obta&[wm;a@ecam&‘d @fttusing thd prob&s /ama@ abdvieh RbcasellNatibA offers the
be cool ed further, for exanple to anbi ent

POSStﬂé1 denfuither Pusfringthe mafepial.t he sol uti on rray be renpved

L s T e

prepm'ﬁig o E:Sm[mu/ncb@f the Feainas I bubsaloslly #5Ge 8ith éﬂlQZJDO%O trihydrate
|lowed to cool at a controlled rate to about 50Q0C. A

Vﬂﬂ@%@ﬁ@mﬁﬁscoollng rate is, for exanple, about 10C per

© MO paldnd PR AL SR kSRS e
-yl)ethoxy] -5-tetrahydropyran-4-yloxyquinazoline with water for a sufficient time to form
AZDO0530 trihydrate; and
(b) isolating the AZD0530 trihydrate.

The 4-(6-chloro-2,3-methylenedioxyanilino)-7-[2-(4-methylpiperazin-1-yl)ethoxy]-
S-tetrahydropyran-4-yloxyquinazoline used as the starting material in process step (a)

immediately above may be any form of the compound of Formula I, for example the
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addi ng one or nore seed crystals. The solution may

then be held at a tenperature of about 500C to all ow
w@eashed2i7 sat i on of product to occur. SubsequePtT/GB2G0R©04807

solution may be cooled at a controlled rate to about

200C to allow crystal lisat3en of product to finish. A

suitable cooling rate is, for exanple, about 100C per

e I r 0

amogggf&'h% T‘H1 d %Er gl‘h’ik tﬁ%ﬁr;/&?ggoa‘?égyfog% g?' ﬁlle%bﬁtazﬁ)n 1%&1%'5 Hgs%rlbed herein
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co-sol vent atio of the co nent lvents if a ..
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co- s?lz'e%t@) Webaysifo e u$ orgcﬁngfcgber{t Bagng}ca{lq%reduces the tlme
requite® ?@é&v@ﬁ%&ﬁ?aﬂtﬁ%éﬁ?%m‘?% AEWOS?O(F} te. ! §ifitable organic solvents are -

evaporati on e et hano vent,
wateirhiecibtpola loyganivusoll eaits, suchcas plothr lpﬁotlcmdhxbﬁd; By ekinaple

addition of a suitable antisolvent for the conpound of

(1-4Exi¢ahols, partipplarly plhanelend isopranapels Baler R ProHC §pIveps such as

ahplia?llc légﬂel%n Jr € fg{{él g? @Eﬁg?’@ #éo’aﬁéé?{éﬁ% ?ﬁt%}‘%&lgﬁlﬂ%g%gbacetate,

ahpliatllc My-@@ltaor&:@ ahdless dch&;né ot flyshatt emides RechdsaPak diehethylformamide.
%O purity. Furthernore, recrystallisation of the
s@merttq‘r uﬁwlﬁaﬁoaé exanRIptisomeRrIehyT Bbylasetricear ixture thereof.

ﬁ]tlaﬁré‘vogpf%ggﬁlg %@Yc’e%#l %qupp?%ﬁmfﬁgfein 0. c%lrrllrilﬁtglgflﬁssolve the

4- (6113&1(@642{:.@ -met‘?@l‘eﬁé@ibﬂ%rﬁl%@-?f—[@J’-Mhlﬁéthgllf})ﬁﬁﬁatznﬂﬂ ytljaalomy}es ent
invention, there is ?fOVIded a process fo
5-tetrahydropyran— -yloxyquinazoline starting matenal such that a slurry is retained

throughout the process. Conveniently, by retaining the compound of the Formula I in a slurry
during the process, the AZD0530 trihydrate can be formed without the need to induce
crystallisation by, for example, cooling the mixture or evaporating solvent. Accordingly, the
slarry 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
the form of AZDO530 tri hydrate which conprises:- (a)

W@ owbAacinhg PCT/GB2005/004807
4- (6-chl oro-2, 3- et hyl enedi oxyani l i no)-7-[2-(4-nmethylp
I perazinl - -44 -

yl ) et hoxy] - 5-t et rahydr opyr an- 4-yl oxyqui nazoline with

desc}‘\f%(?q3 Bea{ ar1s ﬁlo%#%{ é{:)%)e%rbt 61{3?15& 8&3%10915%@%%%9&51&/ 8}0 g%e starting

matéfﬁe to AZDO0530 trihydrate.
E-,l‘ chl or o- 2, 3- net hyl enedi oxyani | i no) -7-[2- (4-met hyl p
hg spesific gmgnmt@é Qggamc solvent used will be dependent upon the organic

Solvg%ttg?iectﬁﬁ’éﬂéﬁﬁ Aty it S AEER P Y PR i e water. e

case&)tf@meﬁ@)'ﬁu@ﬁasqmpréﬁlm &fetﬁﬁ%c@t@ma &xo. szwﬂn@/g, such as 2 to
for exanpl e theanorphous f'orm described in the prior

10 nalfg armlrpaamulaxbeap@fommetebr yu/glis suitablep misredie'Sol/ g'breders to the volume

h il
of orggh PR Pt & oA G i R R R e
L -
T e ey rgpyrpndyloxyquiparaline. 1 o

[ pé{ sizgln-orgenyd Sodenbmrgy be used or two or more organic solvents, for example a

G R e R B B S

nquﬁhgapkgggkggﬁﬂgh§qgﬁgnt(s) CGenerally a nolar excess
wat'er 1s used to ensure substantially conplete

c ompdalbaalhna od-salient may be used. Suitable co-solvents include, for example,
| enedi oxya

wealdy po1e BIatBRH I PaPas FoPpHs év%'&%r};&%ﬁ@%ﬁxamwwﬁw)a
oYL HBBARON SR 1o BB 860 3ha A IRE LRy ciners

hydr at e rati o
or (AHWJ)@ZIN ethe’rs ¢forpamgle tetrahydiobast). 3K ﬂ:érhcﬂlhﬁcd:lmi@dfnt lid toitene. A
ncentration i s not ?rltlcal %ﬁver

Sultﬂg’é%@%lw WO pfge-sebyent (S@szlf aslo Wem%garﬁl% e (sughyps
o3 W0 B B 31 O e I 0.1,

particnladly fipaf dbautiBartby : Fron1about 3:1 to about 400: 1. In
a particular enbodi ment, a_ sl

urr t
4- F@I@mﬂbf DS OIS} S}§9q1 @qyét@ Is M{%{Qﬁﬁ)d;lhydrate may be added to the

sturf'th Elrc BB MR BGIAIB 0 AZDOS3 writwdrate, oo

st aht pftg;emts eiiitally ¢asrigt QAL Bt Brdidiit Knietat@e, MR eRImple from
and an organlc sol vent, and optionally one or nore
apprewimgely d A e 30% pRdigBlarly approxamately RO ta28°Gf an or g ani c

O R S E AR S IBER fa won ve

partiotllaf ?é@h@orpécﬁﬂﬁidhs 28ddy eubhSas AEApsaiuey, phasefdeldfan Bdadic solvent and
organi ¢ sol vents, such as olar rotlc sol vents, for

Wheémamﬂ@g(qrym atecistb| Genepalist p evAckp {imetofzfon pxample, from 5 minutes
to 4él§ Q0% stuntoble polar non-protic solvents such as

We have also found that AZD0530 trihydrate can be readily converted to crystalline
anhydrous AZD0530. Accordingly, crystallisation of AZD0530 trihydrate and subsequent
conversion to anhydrous AZDOSi’,O provides a means for preparing 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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aliphatic esters, for exanple a (I-4C)al kyl

(2-3C)al kanoate ester, particularly ethyl acetate,
wabiopheit (3-6C) ket ones such as acetone or al P(DHGBBQDS/004807

am des such as , -dinethylformam de. Particul ar

solvents include, for exaMd-e, isopropanol or ethyl

acetate, or a mxture thereof. The anmount of organic

SO lT‘ﬁ% fs‘ég)rmxecpae pﬂo@g‘sléffgﬂ fref;amng a co%g to? h% Formula I

di ss o
subsfar(tailg Iiﬁ thedortn 3f o ttANNG ARKYRXYsAT DS wilich 2ohhris&tthy ktep of

B{I)_eram n-1 - gwet hoxy] -
deh %@1&%995%% ﬂ’é{drallﬁyl oxyqui nazol i ne starti ng mat eri al

Iurr is retai edt roce
Qo s siioafty et s bame A, ARg el PHANRM Ao ST RS R brocess 1,
comtlpnhé% tBe Stepbf yasgmgla%eﬁrﬂ%fﬁﬁ%ﬁlly Hﬁm&%?@é&&ér and/or through a
ri hydrate can be fornmed wi thout the need to i nduce

Sampkyﬁtﬁew@ﬁs?@ttnbydrbtp forf psufbsigniginee andbaf sufiirieth éemperatureeto drive off

t | vent the sl
waichapd BB B B3 o Sty B SEAZER e a1 3 conat ant
t erpekatibhiy, OOhl&eih P& NG éa?mé?ﬁo&%%}ﬁbféﬂt ﬂeﬂ%@faﬁus d

i s thought that the process proceeds via a.mechani sm
tempﬁfraﬂuceclal therwage b Fomultsi toR5E, pattg;ularly at about 20°C). A suitable inert gas
0- 2,

is, for e[(xgmpﬂe %{WP %iasge fngﬁl ﬁ ﬁg bo dtied i neces)sary until it is substantially dry.
Gendra¥lly) €6:RRXNdn ﬁrdc@stsrlqléb{ﬁ?é% c[r?i?l%‘hrﬂ/é SPYSHIsNARRlk B850 hours,

starting material and subsequent crystallisation of
suitZfP0 5380 hourkytdrcatreart MEPOS30 tritydsdtestoranhyduoue AZIDHI30. Conveniently,

o BPESERT T bE e bt Y e SR v
e SEPEIRAIL hycTYECOREE Bl QAT o srin

timestolensurt ssiestantinkiyl c@mplletdr@nvemld»ntto drwdesmeﬂsanhgbrmnb forhe By
is contacted with the vva er. éhe case of
8

sl ur
Sub%%mhﬁfgmglfancogéfelisg%% Bisamidhatat e@ftr%ﬂ% e gompgupdipifhe Formula
L
presemﬂ /R;rtldu@frm St lbm;t 00% and| mqﬁrtnfulaﬂ gdedsc 9S)Zélo\f el’id cdﬁﬂfougd of the
ro- 2, 3-nmet %I enedi oxyani | i

Forrvulpélq mth%fm ?ﬁ BEYHPPHAZDPES Gt hbsgeres @W&Wﬁ@péwearﬁqumd
ool RUFAO GBI RSB SLNEH G IaM o e R XD
desoibsd beidf et hyl acetate and i sopr opanol (suitably in

a volune ratio of Qz;\éprom mately 1:1), may be used,
t odtiapllxithasiream ofehet 2asayeh anaibiogemis sraed pagak toritspassage over

and}a? th%?lgg% thgynatte%g A% 81’[?09% Ye%%e%atuﬁ%l ﬁin% WJrl%red e)l(sagpilo?example a

anic so S SUC as aronma

tempetSRCATRINDS (6 <poo°e>< papibelatlp feana) to 60°C.

al ogeno- (| -6Q) al kanes (for exanple
1, A T enbedingnieyf this goayargpmtdesigaited hesmpipikas Conversion

Process f comprises the step of heating compound of the Formula I substantially in the form

of AZDO0530 trihydrate for a sufficient time and at sufficient temperature to drive off water
and effect transformation to anhydrous AZD0530.

| Conversion Process 2 is suitably carried out by heating AZD0530 trihydrate at a
temperéture 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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or (4-7Ccyclic ethers (for exanple tetrahydrofuran).

A particular co-solvent is toluene. A suitable ratio
whoospb2me of co-sol vent (such as tol uene) to PCEBR@S/004807

sol vent (such as isopropanol) lies within the range

50:1 to 0.05:1, convenient46-in the range 10:1 to

0.5:1, and particularly fromabout 3:1 to 1:1.

h I .

L cpba e TR L

examalecin afsuitably eval arvacouADReD 30intd donyehitiingl drihg PEemamsh as a fluid
IS suitably carried out at about anbient tenperature,

beddsyero Rutighls the byating stepin franesryion Brecgssdsiuld be continued for

N O L, voa——

defidepbareipbéfottonhé deiRaahhiib@ fofract i on conditions
used, such as tenperature, presence of an organic

sol 4 @nthes paboghiarcneef thiscontiersionydasigngted heroinadigr as Conversion

rall .reaction tine of, for exanple, fromb5
Pm(%%gg’t%gl%igesig hours-is suitable. W have al so found

t hah) M%ﬁ&gtdohgbbdﬁ@bﬁthé%nﬁﬁla'l@ﬁ‘@gtélﬁiaﬂ? Y @fe 68 bPAZDO0530
_crystalline anhydrous AZDO0530. Accordingly,
tribydrgte vethl 4 spdvand ar eflvex DOBRIOe subistapdallt to ramdve whsemédnt
co rsi.on_to anhydrous 0 provides a nmeans for
prgégri Hf;oq%\tng 8%@'@%50%88% Sr?lfr@ﬂn rity. Such a
Pr Gf €vhivéSiontPRceRs SRAGADRBoREnt iNEAQTRS te&g%gfe FRtehigeible
| substantially in the formof anhydrous AZD0530
organiosalvhass ia which thercoayound obthe Foemplpd despiaringly soluble at the washing

i nventi.on. There. i s rovi ded a process for.
e IR GO S VEHE HeGH Y BOBSigAi aplvgats quch as
) . r
e SR BCSHT bl LRSS TR R s ot
prot@ns lesmtso thirresamplef(2A6i)slcololy srchias rthadelsingnisdpecpanol, polar non-protic

oSSR B3y PAIRE O, FLCESS b SONTLSES LS s oo

OV R . )
A acet‘:gﬁﬁrﬂ@. RAixAREY FsubEQUEs ﬁ’la? P bE egﬁé@g«tﬁp g Lﬁ%?tll%ul,l%rnsplvent is

rihydrate for a sufficient tine
isoprepaper atdinretityb achtatee of f wat er and effect

transformation to_anhydroys AZDO630., Conveni entl )
CorlB e Po T IeeL et Y cesny Sippagqvites RHIMAAPeriod of ime to effect
# e r
conf SRR RolPIREDSI & Sy AR5 LT Bl ond

washig sblventfioin e ampearf aboutriagintgas 1 whinthe Bhas) Nid2e conveniently, the
dried if. necessaréar until it is substantially dr

conteshig 1o i eBRGPRANGR! ) BEELE to b rauks, FoTrrgmi ahows 1 hour
Conggnigﬁtméltﬂy%ﬁessélﬂ 24 tﬁ@%&sﬁﬁng solvent is prepared. Conveniently, the

slurry is stirred to improve contact between the washing solvent and the crystals of solid. The
washing solvent may be warmed, for example to a temperature of about 30 to 50°C, however,
generally washing at about ambient temperature is sufficient to effect conversion to anhydrous
AZD0530.

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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suitably 1 to 30 hours, to convert AZDO530 trihydrate

to anhydrous AZD0530. Conveniently, the AZD0O530
wao eiohpenrat e may be placed on a filter and the BPCHGB05/004807

gas may be passed through the filter. Suitably, the

drying step in Conversiond4f-ocess 1 should be

conti nued for sufficient tine to ensure substantially

us. f

sub ‘fen??{”s ﬂlﬁét%ﬁec{ @er%l%%@%r ?rﬁga%s g?ﬁn%?r’q oYing, ngnp%/s data and
Flgd:r&aﬁltwlﬁel% of the conpound of the Fornula | is in the

form of anhydrous AZDO530 and | ess than 20% of any
@ ot Retayaliiosgon ﬂ@iﬂ vere opfpimed wsing Sagnadns WHPP gquigment gEhe sample

was PR el Bl ey B R s it e SRR B R ortar. The
sampREy AU [R8n1fa EHIMAT 15186 (h&ih$E LB Il oAPRSEO™SSh to the lip

AZD0O530 nay be assessed using routine techniques, for
withe glergsl reickRPOpeadidde Jbe styaplehveasspun aiGit iewolatibys, per enute (rpm) to

st r eam ,of s such as nitro IS war
impyeEpuhie tlliite, O RiaRaPoe BrArIRe Pris Sl oy e focus tube
opeﬁt@dta@hblevtaﬁm%ﬂt Ui Weldn ?& (Yﬁﬁérﬁdragsa\%aé B, 54(f)6)A The instrument
exanple, a tenperature of from25 to
was m@enaterduh &r-l8ycdnfigmation beerdte ébanAaﬁgerT’lﬂé)rto dﬁb 06 iwithd seebnds
this conversion, designated hereinafter as Conversion
expesuERes 9. 2° 20 dngpmsils Thsexamigtigns Wér&tqaﬁgfdwﬁgbﬁmg&rentano

coni{igﬁﬁtl: 3{%&@1?3! the %?a&q%%m pck s%’patsyercri,técﬂ%hlg g 1;1}/5%0 Vgrﬁr%)le divergence

slit Atevopednattie feflebted FAdigticf direstidehroapll aQﬁ{n@ Qﬁtlscatter slit and a 0.2mm
transformati on to anhydrous AZD0530. Conversion

detepfop sléts SThe rpiectigng apsiqpoted ep ithedr wutroidyvahisa (¢ahenlagbbg 8 gomputer

h t t f..f
pactleh U RFBR AT NTID B0 R i ebep S KRN Tl gt anatysis
of sddpled @ith s abbie 30@@tiond id sipadEsiH- Sty SspdRanstanhy affect the
on, anongst other things, the size of the sanpl e an

relamwelntﬁ@alffy ﬂl@oqaba Bk shairdayeashn viblradsoaichljsehat e ositian ofizeflections
sulta

is affestrel %/ Thg pERF Rl ft T B il s ek el ml ghe zero
calﬂﬁfﬁhé’rgéiotﬁtS M@Q@tg@leteﬂ_h?hmg Qlaﬁﬁhﬁ’yﬂ‘ hied §an{ﬁé/ mR§ aR8AEELa small

usi ng conventional techniques, for exanple in a
effe@tu |Hemb¢ theglidracthon paittoudate peasesed are ot toorevtekien asrvéolsolute values.

e dt PR B eteale ittt R SEwehe s CondiBons ay feSutt in

sli &%ﬁt@féﬁﬁda{t%eﬁg bEdeeaiBd o éﬁﬁl}ﬂ@ﬁle?ét méy §é‘tliria‘§1'oﬁnﬁ the location and

tenperature to enAsure substantially conplete
relattenmeensitionofibe gedkisn €nbratly; aupedsuramdnd etrbreofitesk taxdtion (diffraction

nhydrous_form Af rther odi ment_of this
ang@%@%ﬁ SPEfRIRY ! bl @ﬂ?%&mam%% CHhvendy adpgree of

measurement error should be taken into account when it is assessed whether or not XRPD
spectra are substantially the same. The person skilled in the art will understand that it is the
relative position of the peaks rather than their 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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Process 3, conprises :- (a) washing conpound of the
Formula | substantially in the form of AZDO0530
wo eoohpenrat e with a solvent or sol vent m xture PCT/GB2005/004807
substantially to renove water; and (b) isolating the
anhydr ous AZDO530 so form@8.- | n Conversion Process 3,
a suitable solvent includes, for exanple, ‘ :
. -0 S¢i or [ v ' i he~CcQ ne . .
e SR B SR SELAIA LA Ge o LOTRHE renaion
effedtenppediully evidExaophRaledikeSitipladlite SH BN Ben s1£d 1ddestion yields
weak| y pol ar organic sol vents such as aliphatic ]
finergpecdles eTplgtatsts. As peesulioprygtallinefernys| are moptieliably ghdracterised

prin} ei}'rn%%%’?a[t’% %r&jagp%sgﬁogﬁ iy ﬁ{?%—rgsé&iﬁqﬁcg?%%m\ég ﬂ{l}%SG dBts as well as

metho¥i8 B6rOfaidatd XReY aiffrAQdmRnakkis caPby &g i, Wehex@$ple, Bunn, C. W.
(1-40 al kyl (2-3C)al kanoaté esters such as eth

y
(1948, thendcal tysiallograndy, €lacdndas Paeset lomidonj ¢ordllupy) Kt Rirfe dlefander, L.

E. (A) oRay B SPy pibes g b Moionynd RoBE ey Ypfk.  Henes, the
ﬁguﬁ@ _qHGt@& hetePle hdato BehSkenB:B5d1Gte vBIRE. TtRAMIH Seréfore be understood
suitable period of tine to effect conversion to the

that amhgnystelspreviding 20 XRPI gpecaivhetheon sulestantialy theshmeen onkef the
lid and shj ng. solvent is in the range of about- 5

XREY pfeit dslosecprnipral oS g L Rrah FTg i e

(ii) CO‘Meﬁﬁﬁzg %&ﬁ?ﬁ% dnd T Wk 48888 & u 1RY DRARbE ind Mettler TGR51

about ours, for exanple about hour. Conveniently,
equipmshiespectifely neing AISOE94RO obeatiogsteinsg sol vent i s

prepared. Conveniently, the slurry is stirred to . .

i n‘ﬁgb‘i}’@ R HagpeInhesiEtPatioRe thRPSA YRS veas| AluRITyR Q) size) with a

PR S oM TSRO L e, TR RGBT cared o
unddFQVEME bf nifOBEN gds! (YOO\BSAliNParal the kteraiiRirefde studied was 25°C to
tenperature is sufficient to effect conversion to

325%hatyedropeaniZROF3Iemp@pturamatehse oft INECrpat mrinuié. Thoskalledbperson will
follow ng the sol vent shi ng  st. S), 1IN nver si an

roals b PAPcisE VA Re] (o E GBI Y S y<BAE D D P e

comg%%d? EHeVG: 'I%eigﬁt, Eﬁé%egﬂl%fa%‘éjarﬁf 148 patiklengzea ;H\)Gi?ﬂ efore be.

D0530. The nethdds of nver si on Process or
appr€ointed st alieAnbveassdidgnefyméang ppinoyneg be lgeven by erther dypek of

equiig&llgﬁﬁré:gff uesg%gthcg% hﬁgéég{:ﬁce&g tq %gﬁsﬁl%grﬂgq%? (I-&%clg(?l},,\/i es quoted
herefH {HoL ARG 28 Ir_ﬁ #licen g.‘@:i[‘t%oﬂl}l?é fliagd using Si emens D5000
equi p e sanple

ment .
For the TGA determination, each sample (approximately 1 to 12 mg) was placed in an

open aluminium oxide pan (70ul size) and the procedure was carried out under a flow of
helium gas (50 ml/min) and the temperature range studied was 25°C to 325°C at a constant
rate of temperature increase of 10°C per minute. It will be appreciated that slightly different
data may be generated if different equipment and/or conditions are used. Hence the figures
quoted herein should not to be taken as absolute values.

(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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was prepared by gently breaking up crystal aggregates
using an agate pestle and nortar. The sanple was
wo pdobeei2int o a standard hol der (having a flat PCPHEBawd/ 004807
conpressed flush to the lip with a glass m croscope
slide. The sanple was spw#9%t 30 revol utions per
mnute (rpn) to inprove counting statistics. The
X-rays were generated by a copper |ong-fine focus tube
operated at 4CkV and 40mA. The wavel ength of the
BriefDegdtirtiasf thedBfRfvides The i nstrument was operated in
- q configuration over the scan range 2 20 to 40 20
with 4 seconds exposure per 0.02 20 increnent. The :

._exanj nat |,0 were carti.ed.out in Br - Brent ano .
i dPhes B GRS ROrin  AGHR g HER AR 3 ALCBRrate with the 2
. o yari al . Rty ¢
O o B B R P O pIdied o the
vertwataxgcatter slit and a 0. 2mm detector slit. The
reflections are quoted as their centroid val ues
(calcul ated by a conputer package such as DI FFRAC AT).
. | i
FigPEhSAOWs & TX g%%c}\%%etr \%ﬁtﬁ%&ﬁon%att%(ﬁp @r Mﬂg?g@ %@%érqgi?ﬁn S]frﬁl ﬁatte tetrahydrate

l'ysis o grai ns above

witlsthe 20 ke plottad oh dieyhaivpatal atighhdtheelytied figcintdnbRy (Count) plotted

relative intensity of peaks. The skilled person wl|
on the ¥stipad 4Kisse t hat the position of reflections is

affected by the precise height at which the sanple

sits in the diffractoneter and the zero calibration of

Figir88 sHbw RCY-28BSder BTt RérPloR AZD (580 fihyddfe with the 26

sanpl e may al so have a small” effect. Hence the
valugs plottad v the paizosiehaxistad heeelentelincaintensity (Cambeplottddeon the
as.-absolute values. It will also be appreciated that
vertigal4Xit ent equi prent and/ or conditions nmay result in
slightly different data being generated, for exanple
there nmay be variation in the |ocation and rel ative
Figirattahew$ thesX-ody pdvedep ddfkiactidBepattenl foy anlydrmaAEROFI) with the 26
error of peak locai)i on (diffraction angle) in an_ XRPD
valugs plofted; g g horizentahaxis and the relatiyg psintensity(§ougg)gpiotied on the
of measurenment error should be taken into
veﬂg%g%ﬁﬁt when it is assessed whether or not XRPD
spectra are substantially the same. The person skilled
in the art will understand that it is the relative

Figwp SishpwhthefDRITE speeicam fer Aeb0? Hbeifumppte vifebe fiequency range
sou) USROG R, LRSBHERNG S 3o ESILELE GPHE vl ois
substantially the same crystalline form In.
_particular, the intensities of peaks measured usin
1

3 g .
Figurpsheny theddBAFTsspgetrus don AGPORH} sesquifinzgrate tefralydigtepuith the
hecause o he ,&f f ecy e king of t
fecf S R 0D S o FcaF bl ot MEBAANARR addbsqmansepjoned on the
vertehf 8G68.s are well known in the -art and are often :
referred to as the
-With regard to the following Examples, generally :
(i) operations were carried out at ambient temperature, i.e. in the range 17 to 25°C
and under an atmosphere of an inert gas such as nitrogen or argon unless otherwise stated;
(i) in general, the course of reactions was followed by thin layer chromatography

(TLC) and/or analytical high préssure liquid chromatography (HPLC); the reaction times that

are given are not necessarily the minimum attainable;
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"preferred orientation" effect. Preferred orientation
in the specinen influences the intensities of various
w0 edob@eibns so that sone are nore intense andPOL/B8R2ES/004807
| ess intense, conpared to theintensity that would be
expected froma conpl etet§0random sanple. The
preferred orientation effect is especially evident for
ne e-like or pl =] | - JHER 251 j
e kR S N T R
sulplfetie] Sk ub PRode@ires wafecatisd outelferdeinovehefirasitenliselids by filtration,
primarily by relative peak positions in the X-ray
evapdiatibnawersgenind Onh by sotaryfeyapalian HeioriGs met hods for

tandard. X-ray diffracti : o
Aot B L A6 AR BAB U 1R £RE 08 LRUORIL Bnd.when
necega)’%}@ic{i&%r wah Yepfgegﬁﬁﬂ %@%br Raesist oflthethastioroprodlictgyashiequired;

Al exander, L. E. (1974), X-Ray Diffraction
Pr 60 e du gersral,)ibh strugtivey o the egérpsod fYhg Rornpda, £ werg gppfirmed by

fi . ted h i t
ST ] 805 8k B AR iR o

spectth Sl ereRiotih &l Nh 2O WHRED 738 ¢ Mistert MR LCAnass spectrometer
substantially the same as one of the XRPD spectra

acquiiscbaik pdsities aidmdgative ieintdatan geresallye ople igns relating fe s parent
invention. (il in oi Nt.s.a TGA t er.m

sy wovir oot Bagk Sr e BP0 B AR 88 scue

usinggfé%ﬁﬁér' @ét)’osﬁgi 15)20;€] ROWkP 8hdratinyataciaid strafgth 6£300 MHz;

'tirng polnt determ nation, the pan t gf was

the fallowiny dbbreyifichs Bawdjeeniusdil: 8, spgetc .l t; triwledagmsivartet; m,
wei ght was approximately 1 to 5 ng. The procedure was
muliplel Pe A% under a flow of nitrogen gas (100 mi/nin)

an gvi§ he %&t&%%%fa@%s%&e WAPE& eshi i Ry pasfidbbutltReiddalenabs and purity
constant rate of tenperature i'ncrease of 10C per.
werdThgaedsed by MECs kndlyted] HRLEo mfiartet (FRYahdoe NIVB tanalyyeis;

Dy e Bales Sthmvitaaategy pobi Epetcinngy Sy it Blaure) and
me 'Lgrﬁ%lﬁe%gurre %gﬁléigfﬁ?%rg%}s g{ﬁ?fﬁ LMPEC? ke petfortbd bn MegElekiselgel silica

preci rnative readi ngs of nelting
(AriP9388); may be given by other types of equipnment or by

using conditions different to those descriped. NC
v qupesparpice S IGees RGBT GTAGIS TEB B Rk e T 1ot Sxample
| ute val . r T i K di ,
on S b S s S PP Ao oy gl iamce
100QRBN ety isiigldBcpsiid glypatar (MiRressis ahjent ok ¢xagppr decechaingly polar
was carried out under a flow of helium gas réSO rer&) 4=0.88
mixaures ofwatprieprteming Eeagelieacdd ol ‘edaprys 2%@31? U Jiygroxfde(d=0.88)

constant rate of tenperature increase of 10C per
andﬁ?ﬂﬂ?ggbit will be appreciated that slightly different

dat @ )mMayhb el aletidal AT (faethods wepsuped: it ganedd]oreversed-phase
condi'tions are used. Hence the figures )
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;
Method B : Phenomenex PRODIGY ODS column (5 microns silica, 4.6 mm diameter,

150 mm length), Solvent A was a 900: 100:0.5:0.5 mixture of water, acetonitrile,



quot ed herein should not to be taken as absolute

values. (iii) DRIFT spectroscopy data were obtai ned on
w@2ddboed2et 20SXC spectroneter, using a 2% w w PCT/GB2005/004807

di spersion of the sanple in powdered potassi um brom de

over the frequency range 4300 to 400cm 1. It will be

appreciated that slightly different data may be
iSO daa UL LA LR AT b £511056:0 SANE kAP e,

ratron are uSed i gures quo

acetbmnelentrﬁ‘mrméud aridand &sdo adid, aldsodoliedt yraliilsasowt i8ahinutes from
Description of the Drawin s Fi ure 1 shows the X-ray

100poRisentd) 1o ¢ A0 Brixigea @ %ﬁuﬂhm‘te@t gnaflwnt over
10 r}‘ul}nlﬁt %%o‘ﬁ‘?l 86 §10 %11§)(élﬁ§ 91;' §&(%%[§ At a;}ldpl% v?xﬁtaﬁ wats employed

verti cal aX|s. Figure 2 shows the X—ray pomder
diffraction pattern for AZD0O530 sesqui funarate
tetrahydrate with the 2Qval ues plotted on the

hori zontal- axis and the relative line intensity
(Count) plotted on the vertical axis. Figure 3 shows
the X-ray powder diffraction pattern for AZDO530
trihydrate with the 2Q values plotted on the

hori zontal axis and the relative line intensity ,
(Count) plotted on the vertical axis. Figure 4 shows
the X-ray powder diffraction pattern for anhydrous
AZDO530 with the 2Q val ues plotted on the horizontal
axis and the relative line intensity (Count) plotted
on the vertical axis. Figure 5 shows the DRI FT
spectrum for AZD0530 difunarate with the frequency
range 4000 to 400cm 1 plotted on the horizontal axis
and absorbance plotted on the vertical axis. Figure 6
shows the DRI FT spectrum for AZDO530 sesqui fumarate
tetrahydrate with the frequency range 4000 to 400cm 1
plotted on the horizontal axis and absorbance plotted
on the vertical axis. Wth regard to the follow ng
Exanpl es, - generally : (i) operations were carried out
at anbient tenperature, i.e. in the range 17 to 250C
and under an atnosphere of an inert gas such as
nitrogen or argon unless otherw se stated; (ii) in
general, the course of reactions was followed by thin
| ayer chromat ogr aphy
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(TLC) and/or analytical high pressure Iiquid

chromat ography (HPLC); the reaction tinmes that are
w@ewene2IE not necessarily the mni num attai nabtBGBRI0S)N04807

when necessary, organic solutions were dried over

anhydr ous magnesi um sul pha?%; wor k- up procedures were

carried out after renoval of residual solids by

Exdmplenat i on, evaporati ons were carried out by rotary
evaporation in vacuo; (iv) yields, where present, are
5 7Muqret3e%§drydryquimezm4mnm(ma1habl e, and, when

of The Ttk B e Y Sk o lrf‘eoifé “enenaRglution in

1soptrJ51ﬁm§I (QQO [0 ﬁ&pged%y%uﬁﬂﬁgpdﬂﬂﬂ%ﬁ%hr‘a{l IF g!im%d the resultant

were confir by nicl ear “magneti c re ona

mixgel es hﬁm%t(sétﬁéetfmaw herhnThpsdvene vas tvgopitéd toBSR a white solid
wer e obt a Wters ZMD or

ctral. .dat i ned usin o
(11 9\&? EPUPHHNE A pRIKUnS QL. ar%lhléf’é% -4 rQheﬂﬁo%@ﬂmmpb%m
2,6-affflofiteasdnygiid on data, generally, only ions relating
to the parent structure are reported; proton NWR

chexpertion €5 of thamirtireweaesusparied adwarr {Hembeht doscatsted

usi n Bruker Spect rospi n DPX300 spectroneter
aquegys ,S&pﬁﬁl@(? agid £8 (ig/e i)(WBéﬁgﬁiﬁi oFhezgen mmngtn@ was stirred and heated

to 65‘@ fo?% RguRDP kTrh.@ Y%sﬁztbrﬂréﬁlulﬁgﬁ Ga8 %8&«3&'? a.lPP]FBﬁ t%}'{n?)gr&}euré éj Tuted with

doub tet,
watdy r(é@rh;l) bumﬁedl by ﬂfemadmhes 1081 ﬁlue@ﬁs SHERBS Bidrbkde (140 fAI) and

urjfied but their structures and purity were assessed
eXtr&? A’I"T‘.’@ %ﬁwﬁﬁwa{%ﬂ fHPllg@lc |Sﬁ1F1Flan wed d:(wdqgwea mﬂgncSIWRulphate and

2-anpine»stsﬁ,|dﬁ1ubrcq;enﬂmhe elmagfn&pmx dlﬂﬁ’éi{c}bem&ﬁdeoer formed
on_Merck Kieselgel silica (Art. 9385); (viii)
pr & P& PEKiEsq-phtaned was asperdeddn bretioll oghpformaddo pip$ncentrated

aque%'g%/g oofiBHic SERTTN TP Wefaddth Bh el mBUSRY &'nked o 146

for &‘hcﬁmet"ﬂie reﬁ&fbnrfﬁix'tlﬁ‘ﬁ 6itab hllékﬁéd‘ﬁ) &%Pfoeﬁ%l&ﬁlté(mﬂéﬁ\]%}e The resultant
m Xtures as eluent, for exanple decreasingly

thickysugpensten was Wigred andowashad mithgnatbylaeetiutyl athied (mmlb%l)The material
d d t

so oSSR B AP BL U EYEE B e (0 R 20 S i iucro

3 4-d11‘iyc9‘6¢j\ﬁh@|olmﬂﬁéﬁ&f Q- BASEHPL Cirffit m%‘mﬁlo\em f}gf%n e 2.29

rate of about 1m per mnute and I on

minues) NIV Bpecarumy (WARDEN GOHY .6(m23H), B2 5, 1H).

Example 2
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 sodium 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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Met hod A : Phenonenex LUNA phenyl hexyl col um
((Phenonenex, Macclesfield, UK 3 mcrons silica, 2 nm
waelr@aweer7 50 nm | ength), Solvent A was water PCT/GB2005/004807
containing 0.05%trifluoroacetic acid and Sol vent B
was mnet hanol containing G.385%trifl uoroacetic acid,

and a solvent gradient over 5 mnutes froma 95:5

X tlr .
orgéé‘i{ltagé%&a% Rmsﬁ Yf%r%ﬁgrésﬁlﬁp L&%}E?,?e %édoﬁqvﬁg&g{yd gﬁlglﬁeo‘?résnﬂen)%s obtained
2- aﬂ?ﬂﬁ@l L6 fldofoteakelaciias mccroQHSSSSsloth(all 4, %HML@M@Mmg

50 mm | ength), Solvent A was:-a 900:100: 0.
Meth?&Buw@n@Pn\ﬂmeeé 87 grimtteq)i NMR Specium: &QM%Q@) ﬁ@Sa(m,dH) 6.4 (m,
IH)and acetic aci-d and Sol vent B was 50:950:0.5:0.5

m xture of water, acetonitrile, trifluoroacetic acid

anch aeebicofaBd ShatedalsAolRGhYENL3 ,SHrHe£N{0.01488), BretHahll(@Snl) and

from 100% Sol vent A to a 60:40 nmixture of Solvents A
pipegidinek0 Q38 nl) was hepsed @o?(x/@ fAer Zglrmnr% nThﬁ@@rltanonmtnmw cooled to

ambé%]l? @%Rer%{%élw gﬁ%éjogg ng (3A m d ethy? acqut%/(l ml) were added

and hereslitaht\@lidwasdsslady dﬁ@%sm;amm die ypé’cﬁer((ll %11? £eThdre was thus
2,4,6-Trifluorobenzonitrile (10 g) was added

obtainedrs, 2difloanB drdibydraqueivhaelinehon 0088 opanol (220 m ;
prepared by bubbling ammoni a through isopropanol) and
the resultant 5 m xture was heated to 450C for 16

Exaﬂ#ég. The solvent was evaporated to |eave a white
softd ( 11.9 g) conprising a 2:1 m xture of

—ﬂlzor&HS-tﬂbrmyerqpyﬂaudr—ybam-ﬁmwﬂrydrmmnatz04ma4mne-

o el a3 & v B ci%oa”qﬂ%}uoiﬁg4—hyé¥oxytetrahydmpyran

(2.9% g;l GEPHE @4@&1%%9&%&%&%&&@% Qngé%@nﬁgramr} e ginutes.

ded. The resultant m xture was stirred d heat ed
Thetresua@i@nikore $6s hddadso aFheed eslutioraof 5, %{oﬂlﬂnqro-d f%dﬁlydroqumazolm-

4o ¢ L RG] et oS ied hiicsp ol ot Hatrs PeBtaP AR IF (20 mi)

- was Iﬁﬁg&pﬁﬂdcﬁe £hER ﬂl&tﬁ@%ﬁﬁ%ﬁ@& SR R B¥u@C F’écﬁgctl portion of

he organic Solution was dried over magnesi um su
potaandrnefma_ﬂmtoam@om [P rveaswdded Mhahdaanlmedmaumr\mmeaaﬂitd reflux for

40 11(21?13%% néqcﬂgé Ipal:'q%%l&) p%@éﬂé@%ﬁé—t@%&%@e (1.52 g) was added and the reaction
mlx TR C?gedato‘iléiflﬁ)yﬁ)rr 2Bglﬁﬁn - L Oppe %Q?dror I ﬁt@%%a@ aﬁ8zvg%to cool to

talned was suspende riet rmat e

ambliﬂn}t ten(perdient Viiteo(58qnk s abded amdhhcobulk ofi tietbrfdhid sétgnt was
was added and the resultant m xture was heated.to

evapprgeot Tl regidie s acigiiedrte aIsIﬁ?ow the drapaserddition ofideM ageeous
hydr%gf?loglr:] gc@mggés]}lft%@mrgi %Egﬁb%ﬁslﬂbﬁ@%e t’l;h;é:n‘f&ture was filtered
and ﬂ&rlﬁolbtlﬂ& yolithewadhe with) wat'é'h(QOﬂ‘ﬂI() efid atied overnight in vacuo at 40°C.
There was thus obtained 7—ﬂﬁoro-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, 1H), 8.0 (s, 1H).
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so obtained was dried in vacuo at 35C for 3 hours.
There was thus obtained 5,7-difluoro- 20
w@@2ebemo42ytdr oqui nazol i n-4-one ( 1.61 g; 97% HPLECPGBRG0F/004807
using Method A retention time 2.29 mnutes); NWR
Spectrum (DVSOd6) 7.3-7-&4-m 2H), 8.12 (s, IH).
Exanple 2 5, 7-di fluoro-3, 4-di hydr oqui nazol i n-4-one
Exagﬁ?«yﬁe 2) 25 A portion (0.5 g) of the 2 :1 mxture of

no- 4, 6-di f| uorobenzonitrile and 4-am no-
7—[2-?(4ﬁnﬁh§'1(§ﬂ%é’1ﬁﬁiﬂn119néﬂhbKy]eswsﬂ{ydieﬂyﬂﬂh-ﬁymlﬂ—ﬂiﬂﬁﬁ'oquinazolin-
purifie y colum chromat ography on silica using
4-onencreasi ngly pol ar mi xtures of nethyl ene chloride and

- methanal _as .el uent . K S 0 in
e RNy B Bl 3 T Sy B0l LM SRR ooyt -
4-m&@hylbhRrdFeqitdhatichaP Rpplicitidn WOrKIeU34a! Bthn@sle @ ONSte [9]; 1.78 g) i
msu?%ﬂﬁ?i C gci d E(1800% Eﬁrlﬂ gnd water (1 rlr11&’f)q was te 19 gin
THH8mal)l andthganix0oo@as shirrerbion a0 pynuteh e Thessspltaahsolution was added to

o stifpd s P i S BB e Ry chTar P huines i e 296 &) in
THFS@0 iﬂ?ﬁ%@ﬁuﬁﬁnt%ﬁlﬂbb%s%ﬂta&@@f&ﬁx%ﬂ Ph&IrBY A second portion of

aceta The resul tant aqueous sol uti on was

 potassdum rer-bytectidsy(2 158 &) achd inddashandfthelidactien mipersiveas heated to reflux for

16‘ hg d{ j@g lré)afz“. 8@&%\8@ j'é)o I%g%{)] gg}@)r%r & }ee? Fe\gﬁe?ﬁpgr:eh )(JVater (25 ml)

was T8GIES YRR Sk RP ﬁ{e%r%ﬁﬂc_ SRR Kaak %gapo?h@d. eTNERs{d08 Svas neutralised by
obt ai ned 2-am no-4, 6-di fl uorobenzoic acid as a-

the dropwise héditios of 2M dgdedusThydrochiticidridendiexiragtediwiththyl acetate. The
orga%l/%twg@&%()d 'j%é%ér%ec?vtﬁlf ?qgggl%sggp gﬁlgﬁ?tcren p{;‘# Fe\(feai)ofﬁt%@prg?ih{lqﬂgas purified
by cﬁ% o dhg+m%t?i g%?%}?bﬁ‘ Sfica &Siﬁ% ﬁic}éagﬁgﬁrg%ée(r%&ﬁﬂ‘esg&f metthylgne chloride

han and piperTdine ( m) was ’hea e
and tnetha@lGsfebuen? 4T Ivvei was thils @btadsad| 7-ERr¢4 -misthly Ipieravars- 1 eyd jitle y |-

tQ anbi ent tenperature and evaporated L et hyl ether |
54&(@3{3@%&@@@1 a%ééf/gﬁoaw@aaolw ope b gg%lg’@ HiT S pyasy using

Met%ﬁ%{%%ﬂ%oﬁﬁﬁe%édtgﬁfs ngg@w 11912 @ &L, Bﬂ), 2.0-2.15

(m, BEY, -ZCBiSf(Is,;BH)Q 23218 Qb8 Ky Qi 83az, N3 .4-0hem  THN A8 -4 5 (m, 2H), 4.2
Ex
(t, 28,4 o 1505 655 £y BD D83 n 1Dy 2% (5 BERTef 5y B qui nazol

i n-4-one Potassiumr -butoxide (6.15 g) was added to a

sol ution of 4-hydroxytetrahydropyran (2.94 g) in THF
Exafple 1) and the m xture was stirred at anbient

tenperature for 15 mnutes. The resultant m xture was

4-(6-hdna9-3.3rmethylepediox y¥amiling)ogh7-@ifluoroquinazoline (route 1)
5, z‘hgéghloyﬂ rcRI'oi’)’ldg' (fjgf}{*ﬁif \ggsuécﬂl%& ?(l 5 Birred mixture of 5,7-difluoro-

3,4-dihydroquinazolin-4-one (5 g), diisopropylethylamine (7.16 ml) and acetonitrile (120 ml)

o

that was cooled in an ice bath. The resultant reaction mixture was heated to 80°C for 2 hours.
A second portion of phosphoryl chloride (1.52 ml) was added and the reaction mixture was
heated to reflux for a further 2.75 hours to provide a solution of 4-chloro- '
5,7-difluoroquinazoline which was used without being isolated. 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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4-one (5 9g) in THF (60 M) that was being heated to
reflux. A further portion of THF (20 mM) was added and

W b@ernerct i on m xture was heated to refl ux forPGDGB2005/004807
m nutes. A second portion of potassiumr -butoxide
(6.15 g) was added and t heS¥eaction m xture was heated
to reflux for 40 mnutes. A third portion of potassium

mixhire Mk aNb#ed {o cl)o@‘?o Qﬁb%ﬁ%ﬁﬁ%@u@ﬂfh \Rigsestfrfeﬁ%ﬁrﬁ{eé hour. The

m xture was heated to reflux for 20 m nutes
reswteafcﬂlmroﬁwm fittened and thedbdlatae dolibweowhshed vathrcetvhitrile (20 ml) and

. d d t.he bul k of
arief G B irﬂte%ls@%@%‘5—%@1&%@%&%@@5@@%@%2 was
5 7-@&111@&3@%525911&3&3' aShohy- hgf&l'gclﬂfnﬁcﬂ’é’\é st {7 %bb ay, Pﬁ’L%unty using

aqueous hydrochl oric ati slurr
Method Ay, edderftom tithe 4i40 utinstes)7 N RiSptetrien: WM $OHS) 6{5%6 OE(Bﬁls 1H), 6.15

. 20 20 BRI 1. TaE e 1“H),VQ’§§7§<LMHM G o).

obt ai ned
7-fluoro-5- tetrahydropyran 4-yl oxy- 3, 4- di hydr oqui nazol
Mlé one (5.96 g 96% HPLC purity using Method A,
ent| on tinme 34 m nutes NVR Spectrum (DV5Qd6)
4- (61c 0rp-2,3 ?,ﬁhylz:ﬂ)adlogyzgugnqj i%dlijm}roqgn@zghge (napted)) |

w%mgetgﬁ?ﬁmWé@ (éxl\/f' S(ﬁ].l{lgﬂ mn tm)uemé5 4969(1{{]) v!/a|_s|)added % a s(trH'ed solution

of 670hucﬁe(2£3-mtﬁyydmdmymnme (1:071 g) et Bstuetle-(P0 1t} frathhe rQRMARRolution
yl oxy- 3, 4- di hydr oqui nazol i n- 4-one Pot assi um

was SBH?% % %@blelﬁ tvmpg)m%@r dddeiguted 4 sebitioniodA,4ef-trifluorobenzonitrile

©. 9% lgaﬁjer naE1 Qg lﬁi QSI eﬁdgecfdfgﬁw%%?%ﬁ%%pm%e yas stirred at

ambiNait enfRkaturk. {681 @)nuhlﬂesTdﬂc_l théiPhdited 890°¢ 8 3otk BrdNR8ction
o stirred for 10 mnutes. The resultant solution was

mixgariwas eepled Wrambient tenpgratirepdnd stirred for 16 hours. The reaction mixture

ves 0 o A SR Bt 8 B B8 dows e

acid$6lutibh O Thvaguddaat&ittibPowhebdsiied With SMNRRESus Hd ﬁl%?ﬁﬁgomde and
portion of potassiumr -butoxide (2.52 g) was ad

extragief Witk niethsderiecilaridet(§0 mlwaBheneganael SQIDtl(DIEWhSJdrléd)mvei ﬁlagnesmm
b8 TlEs AL PSSR L S Rb Sens

2,4@ﬁﬂh@$b&ammﬁlgﬂmggggpl vent vvas evapor at ed. The
resi due was neutralised by the dropw se addition of 2M

aq ﬁem%mm anid sala@). IBSag) d’k’%)ﬂddattoeﬂstmeﬁlsohntm;l lof N*-(6-chloro-

23 Bttt RUAT G B e thebinl ) AR B
reacGéi Hﬁ'ﬂuﬁ‘e‘%&‘%&gﬁ@%ﬂhx%r 6 hétﬁ? USBehd 5;559{] %ﬂaﬁfef% aé?

pol ar m xtures of nethylene chloride 1
forrramléllnq eattic athbsalt wassiddéisndobe adanBoh mixture was heated to reflux for a

further [lg hgurs n%lne%lypan% ?(ﬂgq mll) \xas) a%tdgc? ancl the reaction mixture was heated to

reflux for a further 3 days. The resultant reaction mixture was cooled to ambient temperature

and partitioned between methylene chloride (25 ml) and a saturated aqueous sodium
bicarbonate solution (25 ml). 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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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 tine
wa memb42ut es) ; NVMR Spectrum (CDC 3) 1.9-2.0 (PGT/BR005/004807
2.0-2.15 (m 2H), 2.35 (s, 3H), 2.4-2.8 (brm 8H),
2.85 (t, 2H) 3.6-3.7 (m -3~ 4.1-4.15 (m 2H), 4.2
(t, 2H, 4.65 (m IH), 6.55 (s, IH, 6.85 (s, IH),
Exa 7(s, I'H), 7.9 (s, IH. 20 Exanple 5
= -chI or o- 2, 3- et hyl enedi oxyani | i no) -5, 7-di f | uoroqui
4-(6Rclidoxto-2\8- xﬁétthyleﬁedl)ox?hﬁﬁﬂhps,yldlﬂhbwqmﬁﬁubﬁné2 m) was
+ added to a stirr m xture of 5,7-difluoro-

3, fb@ppwl(yalgr}dg i@pﬁ mly wemadded ayr a period of 40 minutes to a stirred

mixfie SEETRRBGELALH AP g i ba s B ShRE e S,
6-cHl&RC, Bmtmleﬁddi ?/hﬁﬁﬁn@ ErLEg) dnd cﬁi@@&oﬁﬂéthalahﬁﬂé §>7 47°rn1) that had

second portion of phosphoryl chloride (1.5
beembepéed! torid "¢ Haderaa@tmesphaioal miteogra gah e"éh«e@sml@nt eeralctm mixture was

h t d L, ys
heaty ey FCI0! SRout; el b Bl RS I Bt imea or
30 intiREUEtiRRgNGad SePREQAd tH retish naRteE was SMdWEDro stand for
2, 3-net hyl enedi oxyani lin d\éi@nt ernati onal Application

30 miguBs, Fhguixtufecaapliered an eSOani} sol@lcwas Wwa&hgd with chlorobenzene

I 15 ml dded
(x50 b e il o 4B ARl Var Ui 2Eine 8 bsBlhroan
2 3-&%@@‘1@@&1051&3&%1}1'1&9 y\’ﬂ-%llfﬁidréc[u%ﬁz@ﬁn@ﬁbd ﬁBﬁo h?&ﬂ%@ﬁl@h&é &lt (8 Og,
16 hours. A’solution of a second portion of

96. 56@ BIPII_& ourity 8simg tMigtherh Adietonyian tiniere4 € mit8es)) mim 234-237°C; NMR

oo EEDAG & Sedibe’ T IR 2Pt BT o0 PR, D @ 1. 75

(m, VAIS, & [© q\ﬁgi to cool to anbient tenperature and was
stirred f one hour. The resultant slurry was
filtered and the isolated solid was washed with

aceitgnitrile (20 m) and dried. There was thus

ned 4-(6-chl oro-2, 3-net hyl enedi oxyani | i no) -

4- (6591?%1%' 3 b%%tﬂg%h@%%{féﬂiﬁn%-ﬂum g-twﬂﬁg(ﬂ%p?Firgﬁﬁtﬁ(?%ﬁuinazoline

purity using Met rete
(mztteme 4. 46 m nutes); NVR Spectrum: (DVMSQd6) 5.5 6.0

7. o it poion (9.3 9 At 7-Hipio-Sishapidropph oy 4 i ppguinazotin-
ol PR Sto et st ol phpspbonl eoridg (T 6ml iggropylvtamine

(3.96 arlp bncharetontiril eve Ohyl) dian tradbeem He2ibt soBOAC. OThel msdlahtebaure was
was added to a stirred sol ution

4.69 m
heatgd &%&83&923 Bowast Ky sespRGPIHROAM- 23 ﬁ)sOf(7IﬂB?f°g§ tetrghydsppiaar4-yloxy-
3,4—@$9dfyq21in§?cg LhSnk GRY bR anT Yedhlx@ke was heated to reflux for a further

90 minutes. There was thus obtained a solution of 4-chloro-7-fluoro-5-tetrahydropyran-

4-yloxyquinazoline which was used without being isolated. A solution of 6-chloro-
2,3-methylenedioxyaniline (0.32 g) m acetonitrile (3 ml) was added and the reaction mixture
was heated to 80°C for 2.5 hours. As the required conversion was incomplete, the reaction
mixture was evaporated and toluene (15 ml) was added as reaction solvent. A second portion
of 6-chloro-2,43-methylenedioxyaniline (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
partitioned 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-methylenedioxyanilino)-7-ﬂuoro-S—tetrahydropyran-
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was stirred at anmbient tenperature for 15 mnutes. A
solution of 2,4,6-trifluorobenzonitrile (0.98 g) in

wao etoaee171 10 ) was added dropwi se and the reRCI/GBRG05/004807
m xture was stirred at anbient tenperature for 10
m nutes and then heated t-&#7900C for 3 hours. The
reaction m xture was cool ed to anbi ent terrperature and

-yléigqﬁ%fn%g?mra(s%g %%Ltb %}#yﬁl\/ﬁ{e%&etcitrﬁ%: @M £ 185 p@g ,2.1-22

(m, 2H},13.5.8% (@2 gwﬁggl 95 (n§, 2H)28.11 dms OHWE. DG, 2HheT. @gtuqm;s7 1(d, 19),
sol ution was basified with 2M aqueous sodi um hydroxi de

7.3 @ndHbx4 ot 180, %iot(, b Ayl @nldlehl oride (50 nl). The

organi c solution was dried over magnesi um sul phate and
evaporated. There was thus obtained -(

Ef%égr 0" S- net hyl enedi oxyphenyi ) - .
-trifluorobenzam dine (0.92 g). Formam di ne
4- (6ad1éttnoc2,&amihslahedl(rmyamun@ﬂ-ﬂagrcaﬂﬂetdahyﬂmpsramﬂedoxyqumazolme

uié)%)utlon of . -( -chloro-
(ro nmet hyl enedi oxyphenyl )-2, 4, 6-trifl uorobenzam di ne

(0.20¢k e dfpotaQbit@Nerbutdiide @D &R MEECI30aA]) Ria%adi&d to a
was heated to reflux for 16 hours. A second portion

solution mB&hgﬁroaﬂeﬁdxyMYmm@ Bomi)iie TAET @O0gal) endvds residient mixture was

S G R A e E S T e |
5,7- &m&&lﬁu{a@@lﬁ{e' RArdthidride %al‘f"?@ %)hﬁqt}ﬁd(%l) &fdswddéPindthe resultant

further 3 days. The resultant reaction m xture was
mlxum@Wesjheta(oecﬁnbefém for é risdromture senodd peartiont(il G ezl o potagsum

e 5l Ay s

secoﬁel)pahi&now@%nm@%hq&dwx trhRy G SR SOMS a"fh% or 1 (0.4 525?

I'ed ovér nmagnesium sul phate and ev
potasgsml reraibtonide wers agded dridgtie hyxmml wmheawddﬁmfhgrfapﬂﬁ hnmrs A

fourfpgiista HE? gh#xa%ﬂu%%??@?t&mgg 3 A o By Yasdhgated to
reﬂtgcbf??g[ﬁ%ﬂleflﬁ) @uﬁﬁﬂeé’f %zm& Rk & ﬁéﬁé%s 7&116%51 to cool to 50°C

["'uor oqui nazo 0. 068 g). Exanp
and Brif&¢abhhD) mod Bater (30 itilﬂ{] were ddde(ymrtuﬂm I‘I(h)a l@e?s wedel saperraqu iand the

nazol i ne Phosphoryl chloride (4, m ). was. added
aquepus selufien wes ﬂ?érqﬁ%iu% @émtveﬂaT%I{’ (39 @é) 4ﬁ)dx\tfh§1? sopgopyl acetate (30 m).

The %I‘:g nl O%Jtllégf's Qve:f’? é ﬂfé}ﬂﬁj ?19(9\%1&1%& %ﬂhrbrﬂle(@@ n{lﬁ "?heggrgamc solution was

enzene

evaforatbd.oTie Rsiduatesoliyl el atired ftarli Hounender a@lixgjre afithethyl ferz-butyl
dii soBropyI ethylanine (7.47 nm) that had been_ heated

ethef 4o @nd agbexdag (bt Wl pﬂeer S@héfwaﬁ ifolasere Waghed withe 1:1 mixture of
e N S
obtasiddr4-@dcHl 6o-2,3-methylenedioxyanilino)-7-fluoro-5-tetrahydropyran-
4-yloxyquinazoline (5.02 g, 93% 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: (DMSQOds) 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).




10

15

20

25

30

30 mnutes. Stirring was stopped and the reaction
m xture was allowed to stand for 30 m nutes. The
worRoobe1as filtered and the isol ated solid wWeGT/aB2(984043807
wi th chl orobenzene (2 x 23 m) and dried in vacuo at
450C. There was thus obtais8ed 4-(6-chl oro-
2, 3- net hyl enedi oxyani | np) -5, 7-di fl uor oqui nazol i ne as a
osdhydrochloride salt (8.9 g, 96.5% HPLC purity
EX:amElei‘;ll\/lethod A retention tine 4.46 mnutes); mp
4-(62Bford [ m i eitiio £y anilind) OMBABID)-5-Setbaldydl o p PFans4-yldlyquinazoline
6.15 (s, 2H), 7.0 (d, IH, 7.1 (d, IH, 7.6 (d,yIH)?
(rougY (m |H), 8.7 (s, |H. Exanple 8 ,
4- l,0r o5 2, 3- hvt enedi. id.k00) - 7-1] woro- 5- .
o R 3 I RTRRALST S hREb o Byl Bbice sal
(80 @Gﬁzlsl ddded Portidon@ise @ a stirred mixture of sodium zerz-pentoxide (90.2 g) and
-fl uoro-5-tetrahydropyran-4-yl oxy- 3, 4-di hydr oqui nazol
N-methylpyrrohdinndgrenadde anly snder en iafpesphpte,af niteogsh gphosphor vl

+mifoRisiutiooimnd2d 16Tt RraR AR et iy stipdaed and
the ré&iBtaliemi iR YasHexed & 6OVESTOR g?ﬁ)ﬁf&. VPat8064 i@l wis B8dHASe the heated

A second portion (0.25 g).
reactiof nﬁp@nmcﬁumgt&}ghm,jw amMIe)/W@g(gth*red and heated to 60°C for a further

3 hofiss TSR - PRTIET 57 ARriiR R BogeP At Bk Hafted with water
(2 x 988 nilhais) @B VB PoTBhithhiGRiSt. There was thus obtained 4-(6-chloro-
4-chloro-7-fluoro-5-tetrahydropyran--

2,3-sethlylenydjokyrazlolo)Teflwino-Crtetely dospytana-yloayquibagotige (68.6 g, 95%
i sol ated. A sol ution of 6-ch|ora- - |

HPLE gk e MR by BioRdnth § Sigyter e 20841236 NMBeSpectrum:

(OMIA4P9-20d5aNd (109 (ELANYI 000 (i Wi, YB3 Se@het .05 (m, 11D,

2.5 hours. As the”requi red conversion

6.1 (syXd)yplost(d, 1H7HE.05«dctiln . Infdx t ), & .3nak 1By b (st B, Bhés, 1H).

toluene (15 m) was added as reaction solvent. A

second portion of 6-chloro-2, 3-nethyl enedi oxyaniline
Exahipief] 9) was added and the reaction mxture was heated
= lux for 3 hours. The reaction m xture was cool ed
4-(6tchl@okd, B eth glepeadiat yimdlino) e - [2a(4-ive tiyhpip e reinvt ) ethoxy]-

nmet hyl ene chl ori de_and _an aquegus sodi um chl ori de
S-terghydropyrandylorygainazoine geuiel washed with wat er, ,

drise . [ . r

i ﬁﬁgﬁ&glg@?zgg (LRSI IP RS 1) ENERA PefdhydtBfYrEn-4-yloxy

3,4-dih(@roqinazadin24-3ndVel 19yg)ain eslueney@mnl) iwas hdded tb uatiore niieture of
ahydr opyr.an4-yl oxyqui nazoline as.a foam (0.73.9); NWR
phospheei PRFide (MRSIE). dlisgpronyistipigmingy0.13 mi) srdsiofysne ghl) that was
heat%% 1:5()' %ﬁ@’aggklbg%%l}lta?l}_ﬁ})ﬁﬁiw%meaﬁg}? 86".%&% g]’hol.l%% :ng:nj:lxture was
allowsd to ddbl tofarfbiest tehbbrafirSaridwad dtikred overnight. The mixture was re-heated
to 80°C and a solution of 6-chloro-2,3-methylenedioxyaniline (0.088 g) in toluene (2 ml) was

added. The resultant mixture was stirred and heated to 80°C for 1.5 hours. The mixture was
cooled to ambient temperature and the solvent was decanted from the oily gum that had been
deposited. The oily gum was suspended 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
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Exanple 9
4- (6-chl oro- 2, 3- et hyl enedi oxyani li no)-7-fluoro-5-tetr
W@boodieRyT an- 4- yl oxyqui nazol i ne (route 2) A nm RECTIGB2@E/004807
potassiumter t-butoxide (5.42 g) and THF (30 nl) was
added to a sol ution of 4-89dr oxytetrahydropyran (1.53
m) in THF (30 mM) and the resultant m xture was
chlo?[&l% r rl‘ﬁ% P{ﬁ%{nc%%gmoﬂ a%sc’ir ﬁé‘g\sf%r%}é%n %ﬁlm s)ulphate and evaporated. The

resuftant-oill Wasnrrifitd Uﬂf&i)ﬁiﬂnﬂalrbﬁﬁ@fogfdﬁhsi bh@fica @hhg(ll@cr%smgmy polar

~THF (30 M) was added and the resultant m xture was
mlxwé%st@dnfttbylpm ¢111§tr1deo¢ndﬁn¢tbarmb as eluert. ddeesriviaytbns plgained

+ “#&%993 pRifiastRisalnar R S piGa S s e
5-tefiiidso ﬁ%@%ﬁqﬂﬁéﬁdlﬁ@ (6. @oglé) MR Fpectrum:; (DMSOd 2 1. 85) 1.95 (m,

4- h drox tetra ran and third portion (

2H) 03 11@& @B,SQHMQ (ISI 3}5»2@@ @émw&l)a 2a(’d&édma%ﬂ)121&7 (meHI} 3.5-3.6 (m,

o) 58 0 it 32 G il mut Bhitak coaitl gafis B Peke M. 695 @

1H)rry55wqm/a§3};1@5at1§g g@(gqﬁbux for a further 20 ninutes.
The résul'tant reaction miXture was allowed to cool to

500C and brine (60 mM) and water (30 m) were added in
turn, . The | ayers were separated and the aqueous
Example? on was extracted in turn with THE (30 n) and

4-(6Y6HibY ok 239%811# ngdd mgirﬁhg@a%- -z4-m-gﬁﬁfl€%%?%i§i1@§?1egﬂ&§ﬁ;

were conbi ne bri ne

_ S-tetmabgdropysah-dtyloxyqusazliap ¢roate?). The resi dual solid

was_stirred for 1 hour under a m xture o t ter -
E{Rd;?‘lf ARSI OEA\“FO&%:%&}SSBIFF@R P%hi%mﬁﬁ &?O%%L} vigs|aged to a
stm}é@ﬁqbktﬁfé' &Fﬁ - 430&%@% Sﬂéﬁaﬁei)%}i 2 g’l %F?ggﬁhgﬁroﬁ{aﬂﬂ-yﬂoxy-
3,4- dﬂlyqugﬂnhzdm-%ﬁ‘e (OThe), diivasoryiethylatimd (02 ml) and butyronitrile (2 ml)
-chl oro- 2, 3- net1élened|oxyanlllno -7-fluoro-5-tetr

that &ﬁér Recrais-to 0% e e rsraliantipis e was heptecigogbrpifer 4 hours. A
SCCO?lH toI"%on L@gﬁ%ﬂy%;f Bﬁﬁsgﬁon%'g glrillgg d %Qs 5 dtéglaﬁl% gile TR Rk tudd was

heatddl ss94°Cefdr 1.7 Hoats. &-Ollor&e Gtrﬁétﬁy]kﬁéﬁlﬂi})amlﬂibq‘o D98 g) Was added and
solution was filtered. The filtrate was all owed

the tggidifant Bxikts wak heatedie PRI s 2hwarsnadiednictyre was a}lowed to cool to

el S5 e b AL AL, LA 00 i

aquddul Sayebivas Washed-with Bty onril, (3 nipt hhé enrduoyaniis vasifred to pHI
7-fl.uoro-5-tetrahydropyran-4-yl oxyqui nazoline (1.61-

by tl%a@h@mf@oamnwdﬁuﬁ@s vedinachydroxide safetiem(4f aw/w), % extracted
w1th2n EUt e(‘%’l)(g pleh%trreé"tff’gant(org (Pg@yers vgere comf) fed ar'fg evaporated. There

was thus obtained 4- (6 chloro 2,3-methylenedioxyanilino)-7-[2-(4-methylpiperazin-
-yl)ethoxy]-5—tetrahydropyran—4-yloxyqulnazohne (0.094 g).

Example 13
4-(6-chlor0-2,3-methylenedi0xyanilin0)—7—[2-(4-methylpiperazin-l-yl)ethoxy]-
5-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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3.5-3.6 (m 2H), 3.8-3.95 (m 2H), 5.1 (m IH), 6.1
(s, 2H), 6.95 (d, IH, 7.2 (d, IH, 7.2 (d, IH, 7.3

W@ egoohédR17 8.4 (s, IH), 9.3 (s, IH.Exanple 10 PCT/GB2005/004807
4- (6-chl oro- 2, 3- met hyl enedi oxyani li no)-7-fluoro-5-tetr
ahydr opyr an- 4-yl oxyqui nazadlne (route 3)
4- (6- Chl oro- 2, 3- net hyl enedi oxyani | i no) -5, 7-di f | uor oqui

12 1{6%0'1*1{&%{9{%%%]9% 'vsﬂg c(?j&é& to(a%)m&% t%@ﬁ@ﬁgee (Zmdlﬁed to pH 1 to 3 by

portionwmse to a stirred m Xtur

the achﬁlﬁ\dimo(ﬁ 10é a(9€bus hgdiroahidric By hﬂYﬁﬂd)Waslﬂeﬂ VAthoieEpropH Gicetate
under an atnposphere of nitr

(20 411 @he@gyp@%srsgh.y@pdwrsgﬁe and gas,lﬁe)d tg(p@l 13 to 14 by the addition of

2M; @ eton ﬁ&%ip%x?de S%nﬁea d% Qm%%)sg ?gz H@ﬂwgs added and the

nnx‘bi‘ﬁé Was ét?@éﬁ ok » hoass todded previpibgionedt @611([ RAGhikIRNThe mixture was
m xture during 3 hours and the mi xture was stirred and

coolgd 4o &fG @def@@mcb r The fesitltanbsol@ wasuvashed withweaten (26 ad) ayhdried

in v U Phest SRS ER o g e i relRea B RARY
7- [Z\D@ILlﬁbﬂhy ﬁ)ﬁi’é@iz@n NB§)e ?] -9hitAhRedpPrah Or-FlBk Rfifnazoline (0.47 g, 92.5%

3- net hyl enedi oxyani ['1 no) - 7-f| uor o- 5- tetrahydropyran-

purlmz by HRy@mansszﬁhﬁé B eger&mg ting5 %63 rnpan@tep),: NMR Spe¢tmgm: (CDCls) 1.65

o fediehet o gk 05, 805281 1183 4 %R 8 BB, 5.6

3.7 §ﬁ92H)33 9534 6 gmzfiw,z -$28A; ﬁ-g)éarm(n%ti)gg 65050§ ﬁm 6'5'24)(s 1H), 6.75

(d, H{)36(86 G, IIH)JQ(d, KE),, 8155!)(8 5 H), 326 ¢, 1EH) . Exarml e 11
4- (6-chl oro- 2, 3- et hyl enedi oxyani i no)-7-[ 2-(4-met hyl p
i perazin-|-yl)ethoxy] -

Exaﬁﬁél@tlgahydropyran%-yl oxyqui nazoline (route 1) A first
portion of 7-[2-(4-methyl piperazin-

4-(61c—lglbx)oe2 BangthykentdipxpimilingpiH 2:(4-heyhydpiperazin-1 -yl)etl(mxy%— )
, 4- di hydroqui.nazol.i-n-4-o0 0.19 g) in toluene (3
S't%yg gan-g-goxyquipazel 'l’i‘F)(’f“\E;’é4)of phosphoryl chl oride
0.18RR | qum | )
ol s Bt Y bhapBr RIS B, T PEe SRty pfilipiperezine (13.93 g

wasradéed tbamtirneﬂ)rmimnliee mﬁ$—(d§1-eh]bm3|2 Bqnam&lédimxﬁnﬂmu)-g flublne-

t dt I nbi ent tenperature and
St el o i gHne %13?2 .ga 2B HPeN NS Bnd
1,2- ggiﬁxg@tﬂar% @?B%]Ro&é%té : ’ne 1?t610)6§ée§har56 (25 ml) were added and

the ieelhltmnﬁaaéﬁomﬂn)xtmsxzﬂddﬁﬁd aﬂ'dlbeatc&BUdl%% tfor 8>(lidm1f§ TWSreaction
stirred and heated to 800C for_1.5 hours. The m xture

mix{pgs Wanetder oo Grindtnderyasaradistdlation at appreygmateh 6Quasllibar
presgﬁ%?ibﬁa?&iﬁmﬁ%w 0% BF Lok Eoiat Wgégis%?ﬁgd’]off. The reaction mixture was
neutralised to pH 7.0 to 7.6 by the addition of a mixture of concentrated aqueous hydrochloric
acid (3 6%, 10 ml) and water (84 nﬂ) at a rate that kept the temperature of the reaction mixture -
at a maximum of 60°C. With the temperature of the reaction mixture being kept at 60°C, the
reaction mixture was extracted with ethyl acetate (225 ml). The organic solution was washed
with water (50 ml). Water (25 ml) was added and, with the temperature being 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 ébout 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
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deposited. The oily gum was suspended in DVF (3 m), a
second portion of

wQ@2¢0806421et | i yl pi perazin-1-yl)ethoxy] - 5-t et r ahgdGBRONSA4807
n- 4-yl oxy- 3, 4- di hydr oqui nazol i n-4-one (0.088 g) was
added and the reaction nm.giure was heated to 1000C for
9 hours. The m xture was allomed to cool to anbient

RN 18RI R RS A
and FIHRAYS n Lyih! %eﬂé@? §ahd Wﬁﬁ 1Ey-oh n@ﬂﬂﬂl tihen(19fm OVhere was

aqueous sodi um hydr oxi de sol ution m) and
thus @tairsedtde-ekil oro- m:tq‘p}h}dﬂmdtdxxyamdeo) Wh%-(%n@ﬁmlmp@r@mth -phethoxyl-

5-te P DY OKYEFITPS PRy SRl I SRYOMEIBEY S ine
Metﬁ(H B %ﬁ&e{ﬁbﬁgﬁe”ﬁ%g@%&&g] MMIOSActiint (@Des;) qf65"(%§ BVIEBN€.9-2.05 (m,

s efuent. There was th
2H)q332a13n(m1 2H), 2.31 (s, 3H), 2.4-2.8 (m, 8H), 2.9 (m, 2H), 3.6- 37(m 2H), 3.95-4.05

(m, %)Hbélﬂaﬁ AT 5;{3&%5@3”585 YAy é%s“(’s 165, 16775 & 1B )6 85 s, 15,
70@[051% rgastsy@’(%%g?é)(g}l oxyqui nazol i ne (0.008 g); NMR

dain 5-1.95 (m 2H), 2.1-2.2 (m 2H),
2. A f&tios gl)OSg)ZJthe?méteﬁm soAdtitainéd WaéZplﬁce(dmn dfilter 4 daMFied at ambient
3.6 (m 2H), 3.8-3.

tem};(zq;pturaan’j;l straqm joffyiry @ﬁgg%gas 2 ﬂi)he r@uggnt(rgat%qji)waséi s%n?(vgd at 60°C in
dry 1|s§gr’opg(o§ ﬁ%f()de ﬂ}ﬂst Z‘xaﬂéanﬁﬂg alﬁgf mh%gé:? a&rf‘osphéi])e. THe Sollifion was

allowed & 6ol &f fmFer-tmbiyhensd weymdivndacy diy-rieget-amadiphlre for
i perazin-|-yl)ethoxy] -

2 dass.t The mylmwstaum 3911@ Wy irclnkesdty iration prder 2\dry Arogen
atm%sg)h%rt? ?h TS 1ag &% Q Oéo cgoqglﬂe Qds a gﬁ}%ﬁﬂfg ra%ycﬁmlsofohﬂ%f

to a |rre m xture

4- (67c1{1c?m(243 ﬁﬁtﬁg&é&m&p@;ﬁm&mw—p Q@mbmmlp&ammﬁwmpyr an

-4-yl oxy- ‘3,4-di hydroqui nazol i n-4-one (0.2 g),
-teumwo@myﬂﬁthyq@mmmemmzlﬁ o B4#dCbut yronitrile (2
m) that had been heated to 960C and the resultant
m xture was heated to 960C for 4 hours. A second
@ﬁggqgn (0.12 m) of phosphoryl chloride was added and
sultant m xture was heated to 960C for 1.7
4-(Ghchlomn-2,8-mikthylenediosymdling)- Eh2-(H-meflaylpinenezind -Yorghemyl-
ddedadtheresulta m xture . was heated to 960C
'“*’Ei\iygr?{&’lf PR~ yl’ﬂ@'?ﬂ‘?ﬂf’rhé‘e\rf]&’i@nﬁr S® to cool to
amb ﬁﬁitu?eem(@&lﬂ&%d %ﬁ&hylér?edﬁﬂx&aﬂﬁﬁo)aﬁlﬁw-&[bﬂnillbiperazm—

organi c | ayer was separated. The aqueous |ayer wa

-yh)ﬂhdnq&]l—SWeiIhhyldeer-Mmdygul(la‘zq}my trityideate (Avebak 1qog§ﬁmanol (200 ml)

* end e D RSN B Bropanc 00

25

30

ml)%&%%@bﬁﬂtxpas%ea&HQGQWCﬁz X 2 rH) The resul tant

organi c rs were conbi ned and evaporated. There
A portion (80 ml) of the warmed solution of the quinazoline compound was added to

the fumaric acid solution whilst the temperature was maintained at 75°C. The resultant
mixture was stirred at 75°C for 75 minutes. The remainder of the quinazoline compound
solution was added during 1 hour whilst the temperature was maintained at 75°C. Isopropanol
(50 ml) was added and the resultant mixture was stirred at 75°C for 7 hours.

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 filtration,
washed twice with a 10:1 mixture of isopropanol and water (50 ml and 100 ml respectively)
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15

20

25

30

was t hus obt ai ned
4- (6-chl oro- 2, 3- net hyl enedi oxyani l i no)-7-[2-(4-nmethylp
WO p@sagi2mt - PCT/GB2005/004807
yl ) et hoxy] - 5-t et rahydr opyr an- 4-yl oxyqui nazol i ne (0. 094
g). Example 13 ~62 -
4- (6-chloro- 2, 3- nethylenedloxyan|llno) 7-12-(4-methylp

and %&’e{%f' ?%}' EMA dartytgaé {A“ cﬁ% aflt we1 ht. Ther? was thglrs obtameg 4-(6-chloro-

opyT an- U|nazo I ne
2 3-Iﬂcth§leﬂ5&1@{}@nﬂm3) ﬂlftl(ﬂf-yﬂlfﬁhlﬁﬁip@m}mnl-lyl)ﬂlh))xﬂ 5‘-tdwah3&ir6p3trem-
rahydr opyran- 4-yl oxe/ ui nazol i ne s was added to
4-y1ca<ygumazcé@e ifamgrase el (Batoa@smmn 285 8>€F y (DMSOdg)

0
176 S Dt 7 R b BB %ﬂ%@*ﬁ % B s
2H),130831 2006, QH§i 4,’!119(tr.’§$)i|4t9805 07 @aCIHRB.07 (X2H)E6\64S, 419)@6@6 (d, 1H),
to 12Q0C forl12 hours. The reaction m xture was cool ed
6.841(@, 1dhbb Emi(d.t1dhp@Natdrldl), 83 ds. D948 (- to 3 by the
" addition of I M aqueous hydrochloric acid (9 m) and
washed with isopropyl acetate (20 m ). The aqueous

Exaﬁ.,%wig on was stirred and basified to pH 13 to 14 by
€ additi on of 2M aqueous sodi um hydroxide (5 m).

4-(6-htorp-21Hmeitinyl erslioxyandlino) 72[ 2n{4ymehy Ipigexsdina by Dethoxyl-
{ [ tat
s-tephygtogyl s SonaRtzoimeattipaistalls cooed to 100C
ang ﬁliﬂt&t@ ro?d (6 -EBFonB Q@ﬁkﬁ&lem@&ﬁbk?an‘i‘lﬁdr 8Wacﬁhﬁderh§®merazm-

wat er and dried in vacuo at her e” was
-yl)teﬂmybMarahsdt014y1(aﬁ-4eﬁbmcpu®zahmnrﬂnyﬂxatm(a7d@mﬁvpmpmol (210 ml)

and wat[eg, (W i}fgtpg fﬂeﬁf“lgnag}ﬁ E L@%%Mft LT R¥dsWhshed

WlthQ%g?&)a%f 2941 %anand ﬂfe%hﬁgs Wef@ad&)e@ tdMhR %ﬁ&)ﬁlgh{w Tﬁ)e resultant

ctrum
soluﬁoﬂwﬁs@a(umdtaﬁ)%z 31 (s 3H), 2.4- 2 8 (m 8H), 2.9

(i v imeaia gy Vg0 <0preango By 8yt B Ras et
to 7(§°@’an}i Ege re%(l%%t flﬁxnﬂe"&/as fitded.da p'oi’ﬁon (§ 1 éisnlf &f tht Flmark £3d solution
(s, . anpl e 14

was édc(eﬂ to Itllleomm%d&olmt)hyolf dH{6ahbxy-2rii-iethy)enddipRysndlimyt hyl p
perazin-| -

7- [2éﬁr%qtmdawe%@ylrahethow&vaahm;e@rrﬁlﬁé Yygrmazglingyglst the
tem;%%t@feh@%ﬁﬂﬁﬁ %‘1%& a??ﬁ@%@dg tals of 4-(6- c

roxye 4-ret hyl pi per azi rg. 93 g) was
2 3-mé@lgrlﬂ:nécﬁoﬂyaﬁﬂinbb-eC{2F(I4xh¢thﬁquerazm- -yl)ethoxy] S-tetrahydropyran-
4- (6-chl oro- 2, 3- nethglenedloxyanll no)-7-fl

4-yloxyauinazelingrdsiymasie 3l (0 gluveia féqiqdr?@d(ﬂi?regul@m TS stirred
at 75tr(|)‘ﬁ/f{)r {)]]SeI?XIL(h% ?gé%él %aoﬁ.gheiﬁl%l%tlcétc oS%‘)i/lg anelﬁ?ggd éﬁngsl hour
whildethe teaglsteghuvehs maintained at 75°C and the resultant mixture was stirred at 75°C
for 14 hours.

The mixture was cooled slowly over at least 2 hours to 20°C and was stirred at that
temperature for 1 hour. The crystalline solid was isolated by filiration, washed twice with a
10:1 mixture of isopropanol and water (50 ml and 100 ml respectively) and dried 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]-5-tetrahydropyran-4-yloXyquinazoline difumarate salt
(35.8 g); m.p. 234-237°C; NMR Spectrum: (DMSOdg) 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 (t, 2H),




the resultant reaction mxture was stirred and heat ed
to 86C for 18 hours. The reaction m xture was cool ed
wo 2006021and, under vacuumdistillation at PCT/GB2005/004807
approximately 60 mllibar pressure, approximtely 50
m of reaction solvent wa83eistilled off. The reaction
m xture was neutralised to pH 7.0 to 7.6 by the

;
498l G A P P R B T IR TR0 ) 705 @
1H), Ba&Be(stHé)l;%@ms, lithe tenperature of the reaction m xture
at a maxi mum of - 6Q0C. Wth the tenperature of -the
reaction m xture being kept at 600C, the reaction

@giguyre was extracted with ethyl acetate (225 m ). The

c solution was washed with water (50 ml). Water

5 4- (6-(cHEmd2)3-mmﬁeiﬁeebmﬂﬂmm)mm(hanmmﬁp@amhel-lyabﬂng«}ept
Q0C, the m xture was stirred for 10 m nutes, then
-tetaalhxsixeayltaa Lyloxyqanizazalinesesquibsmarade $He aqueous | ayer

B R e
-yl)&ﬂh@idj’r] Qﬁ%ymdﬁﬁaﬁﬂm%&ﬁiazolm%ﬂm&ate hes ppsidiadkr (20 ml) was
m xture was cool ed durlﬂ,%gl hour to 450C and hel d at

warnpqelsingeairat gnutoeobiain a 3olgigns The samplewyas ellewed tq evapergte slowly at
10 ambi {11 t B grléﬁlé%to-rhgohqllne &)5?' l?o%sr{ly\@%gﬁgogrl cﬁi Iry of ?4 ESOrgw%ereupon a

urin our S
precibfi habtdfted fodforrh. MaYmixiliRewss piatad ihiatefridzeitdriat 3tCfor 2 days.
was isolated by filtration and washed in turn with
The sgaleant previpithle veasdsalpted by Silirarionpad mashast Wish water. ihgre was thus

S 0
ot iR B R e Py S RPRE sS4 Gt pinesazinl phgibpst
5-tetfal a4l biﬁllﬂﬁﬁ&@lﬁﬁg B syt fsth Ramaldiae Bk (@084 hi

tr?%grat e }G(; g; 88% puri t%d by HPLC us%,ng Met h (o fg)w ch

15 was ¢I@ra@tﬁnsgd1uamgrwm DG A ) FTIRVRJSpbdion MYIR(taEhdi@es.
1.65 (br s, 3H), 1.9-2.05 (m 2H), 2.2-2.3- (m 2H),
2.31 (s, 3H), 2.4-2.8 (m 8H), 2.9 (m 2H), 3.6-3.7
(m 2H), 3.95-4.05 (m 2H), 4.2-4.25 (m 2H), 4.8
(mlIH, 6.05 (s, 2H), 6.55 (s, IH, 6.75 (d, IH, 6.85
(s, IH, 7.0 (d, IH, 855 (s, IH, 9.25 (s, IH. A
portion (10 g) of the material so obtai ned was pl aced
on a filter and dried at anbient tenperature in a
stream of dry nitrogen gas. The resultant material was
di ssol ved at 600C in dry isopropanol (140 m) whil st
mai ntaining a dry nitrogen atnosphere. The sol ution
was allowed to cool to anbient tenperature and to
stand under a dry nitrogen atnosphere for 2 days. The
resultant crystalline solid was isolated by filtration
under a dry nitrogen atnosphere. The material (8 g) so
obt ai ned was a crystalline anhydrous form of
4- (6-chl oro- 2, 3- et hyl enedi.oxyani l i no)-7-[2-(4-nethylp
i perazin-l -yl)ethoxy]-
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10

15

5-tetrahydropyran-4-yl oxyqui nazoline, mp. 142 to
1440C. Exanple 15
wa2@06/0e2ibr o- 2, 3- met hyl enedi oxyani | i no) - 7- [ 2- (BCTeBRO0S/004807

I perazin-|-yl)ethoxy] -
5-t et rahydr opyr an- 4-yl oxyddi-nazol i ne di funmarate salt A
m xture of

gluggé?agrhrro 2, 3- et hyl enedi oxyani | i no) -7-[ 2- (4-nmet hyl p
yl ) et hoxy] - 5- tetrahydropyran 4-yl oxyqui nazol i ne
trihydrate (27.1 , 0 ﬁenol (200 m ) and water

a@@rerggﬁz

1. (10 pioyespder the sread 053 Qe gy eonaround i Fpenweail d
(12.8 g), isopropanol (200 m) aeﬁ water (40 nml) was
heated to 8Q0C. A porpron80 m )" ofheswar med
sol ution of the quinazolin conpound added to the
fumaric acid sol ution i Fihe N e was
mai nt ai ned at 750C. The resu anw ' s stirred

~at 750CMer 7 i nutes. The fenmminder @
gui nazol i ne N:éo/rr%und sol ut | v s }(Njed durl ng 1 hour
whi | st the tenperature was née#dat 750C.
>d-ann e resul tant

| sopr opanol

m xture was stirred at 50C for 7 hours The nixtuke

was cool ed slowy qver. at a %m nutes to 500C and
whighponaarioes g T8IchPh aﬂéﬁﬁéqlaxelﬂ? éhef m@lalurs. The

m xture was cool ed sl ow yc9 at least 20 minutes to

hours. The crystalli ' sol at ed by
filtration, was ' o m xture of

i sopropanol and water (50 ‘ m
respectively)and dri eed n #acuo 450C to const ant
wei ght. There was ttal Med 4- (6-chl oro-

2, 3-met hyl enedi oxya )-}[2-(4- met hyl
riperazin-I-yl)qt#ox -TRtr ahydr opyr an- II

4-yl oxyqui nazoline difumarate salt (37.0 g); mp

whe%%i ng %3%%)1&\:'@@'1_38%%%{) %%&nih N%%gh%l]%régp ljs ‘pﬁ%ﬁétg& E‘%?éessary, with
1- (2(2HI§fl)dr5<§dZ):%1gI3 545%r7eﬁ1 mqﬁdihzﬁé‘Dvalggea?tgr ﬁl}gprbﬁbtlﬁg"&muﬁ ﬂﬁa‘ﬂ 1s(1§resent is

rem@ve@lﬂoy(qg)gvembongl 1BERS; s{ngl w]pq.l:gtafg:r @eg:pl_nl%m)upqipf é‘lef oggu](ad obtained in

the éft"z“éé (E}hel % esbaﬁe gl}axg){e 1?1\2 WS I’mot)(() )'71 'I;i 1c/all%7f0f%3table %al and the
comEE@{cB@ﬂ tRe Fodhul@T BB’t)éM]]ed in the form of a salt may be converted into the free base,
t et rahydr opyran-4-yl oxyqui nazol nre di fumarate salt A
if nagpssanr e of
4- (6-chl oro-2, 3-net hyl enedi oxyani l i no)-7-[2-(4-nethylp
i perazinl -
2. Yl )A?bfb@é‘s)é]ac&n&ﬁ & OYAmOPYhaRithy E&&M&Uisrb)a?riﬁdldﬂl@mthe presence ofa

trihydrate (27 g), isopropanol (210 m
suitable base.

3. A process according to Claim 1 wherein the displaceable group L is 2 halogeno group.

4. A process for the manufacture of a quinazoline of the Formula IIT



and water (30 ml) was heated to 400C and the m xture
was filtered. The filter was washed wi th i sopropanol

W@ 2@omb421and t he washi ngs were added to the waP@T/GB2005/004807
filtrate. The resultant solution was warnmed to 75C. A
m xture of fumaric acid {62-8 g), isopropanol (200 m)
and water (20 ml) was heated to 700C and the resultant
m xture was filtered. Apqrtion (110 mM) of the
fumari c acid hon was adged to the warnmed sol ution
of. 4-(6-chl or -2 3-|met hyl eneg ani | i no) -
7-12-(4-nmet hyl Bip
1-yl)ethoxy]-5-tetra W dr 6B r an-W- Qxqu nazol i ne
whi | st the tenperatur- wa nalnDaFAed at 75C. Seed
crystals of 4-(6-c

NN
o) 7 [2 (4- et hyl pi perazin-1-y
Yy oy 4-yl oxyqui nazql.i ne

253- net hyl enedi oxy
| ) et hoxy] -5-tetr
di fumarate salt (0.02 g) mere added and the“resul tant
m xture was stirred at 750C for 1 hour. The remai nder
whichfCOPHEISEmari ¢ aci d sol uti on was added during 1 hour
whi | st the tenperature i nt d at 750C and the
@ retnreasion gl )?Ir‘TlE‘ P2 W? E}H ?aﬂggc for 14 hours.
The m xture was cool ¢d sI%mAy over at least 2 hours to
' hat tenperature for 1 hour.
The crystalline sol as iNblated by filtration,
~washed twice with @ m.xture of isopropanol and
water (50 m andr NSpectively) andVdried in
vacuo at 450C to constant wei The &, as t hus
5 withos agtifetingagent O HPHR Bqu%OlH’&Q%&‘ anl | i no) -
7-[2- (4- et hyl pi per agi n- 1L yI)ethoxy] 5- tetrahydropyran
-4- onxqu|nazoI|ne -ifu arate salt (35.8 g); mp.
5Qd6) 1.76-1.88 (m 2H)5
53 2.6 (br s, 8H, 2.78 (t,
3.9 (m ZFD 4.24 (t,
67 (s, 2H) 6.6 (sy 4H), 6.83
(d, IH5 6.84 d IFDS 6.91 (d, IH 7.05 (d, IH 5
whegeig3.' (s5displperablelowss | H). Exanpl e 17
(b) 4- (e §13pRESNEht %a@ﬁblhyfme gdinaxylaei dfitheforfnfl2V(withéchiorp

i pe i n-

23'5‘-#@@@%@%‘#7‘9? Echﬁ’ } 9fihe ggmsné%qw f umar at e
salt A m xture of 4- (6 c
53- et hyl enedi oxyani | i no) - 7-
yl ) et hoxy] - 5- tetrahydrop '
di furnarate (0.15 g)Fan
using a heat gun to [
all owed to evapora

2.1-2.17 (mb2H)5 2
2H), 3.51-3.6 (m i
2H) 54. 98- 5. 07 (R

A-nethylplperazinl-
QXyqui nazol i ne

ater\ (200m ) was war ned

a S@Jﬂﬁ(ﬂ] The sanpl e was
oW Y Nat

N VI

10
whereafter the compound of the Formula VI obtained in the form of the free base may b¢
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 of the quinazoline of the Formula VI with 4-hydroxytetrahydropyran to

15 form a quinazoline of the Formula IIT; whereafter the compound of the Formula IIT obtained in

the form of the free base may be converted into a salt, and the compound of the Formula IIT

obtained in the form of a salt may be converted into the free base.



anbi ent tenperature to a volunme of about 3 ml under a

flow of air for 24 hours whereupon a precipitate had
war@svet1to form The m xture was placed in a PCT/GB2005/004807

refridgerator at 4C for 2 days. The resultant

precipitate was isol ated-bg-filtration and washed wth

wat er. There was thus obtained

5. 1 B GORO0RRT: 15 URH N Xkl £ Qbierd fe e AR B is 2
pmmgh&gimﬁﬂmdropyran-4-y|oxyquinazoline as a

sesqui fumarate tetrahydrate salt (0.084 g) which was
characteri sed usi ng XRPD5DSC5TGASFTI R and sol uti on NWVR

teghni . O ai 1. A : f . .
6. A i Bl PRI LB BT BEUER agiod o
5 mthéf,@éggﬂ&rbfgfsuﬁa}gybmzol ine of the Fornmula Il wherein L

IS a displaceable group and the NH functional group is
protected if necessary, wth

| - (2-hydr hyl ) ~4= | pi i ne:.. :
T L S S B B AR BTuA P ot
V isolag%pgﬁ AelebPRARNSmMpBAHG ¥hee Fabheh VBarmanitEciafedtiten the

| obtained in the formof the free base may be
compamdarfiteeFomtude BV phaomapeyroeditey - accept abl e salt, and
t he conpound of the Fornmula | obtained in the form of
10 a salt may be converted into the free base, if

8. pﬁg@@%@&x accordifig B CLERS @H&&h@h@%uih&ho@n@h@bﬂth%‘@@ﬁﬁ&lﬂ IV is

eaction is carried out in the presence of a
com&tiietl aiib ehehintemedate Af thedtressilaa¥ do thdi presence o Galptodo-

wherei n the di splaceabl e grou i.s a.hal ogenq. gr ) .
2,3 et iU AR, e TS OB P ) HAg L Difperevith n o
) a lllwhich conprises :- (a) the reaction of
one ggﬁ%r?g%zo ‘inone of the Formula IV with an activating

15 agent to forma quinazoline of the Fornula V wherein

L1 is_a displaceable group; (b).the. djisplgcenent

9% r eéfélﬁinaﬁlmd?%tﬁef @Efﬁﬁ%@??{ﬁé‘sﬁ&mg }ibﬁs%gfflg- V with
6-chl oro- 2, 3-net hyl endi oxyaniline to forma
qui nazol ine of the Formula VI whereafter the conpound

10. of A pcéRrfoutha mdhufibtuse oRAZDO53Mehfchroomptis¢sstefsigeand (b)

base may be converted into a salt, _and the und of . .
scocrog Fo F M) mABEE e dhe FEHELPo P D6 BTG SRy petversion
.. C ed into the free base; and (c) the reaction of

20 Hﬁofﬁgyg%khazoline of the Fornula VI with

4- hydr oxyt et rahydropyran to

" 11. A process for the manufacture of a quinazoline of the Formula IIl

Cl
L
O HN e
\N OJ

By

F N I

which comprises :-

25 (a)  the reaction of a quinazolinone of the Formula IV



forma quinazoline of the Fornula Ill; whereafter the
conpound of the Fornula El obtained in the formof the
wo e@we/0bRsE nay be converted into a salt, and tPEr/GB2005/004807
conpound of the Formula Il obtained in the formof a
salt may be converted int-®%he free base.5. A process
according to process step (a) in Claim4 wherein the
‘activating agent is g phogphoryl- halide. 6. A process
according to process |step|[(c) in Claim4 wherein the
reaction is carried oy ' presence of a suitable
base. 7. A process din o Caim4 wherein the
i nternedi ate of tha Fogkul 2V is not isol ated as such
wher eby the conpbund™of tNe Fornula Vi
nufacturedfromthe conmpound of th rrrulalvln a
Wlt@é%reﬁ refodEpyean tg for g aymazalingre @?Eh ad¥ai m 4

wherein the qui nazglinone of the Fornula IV i's

of the Fornula VI .. 10. A
process for the man AZDO530 whi ch conpri ses
steps (a) and (b) aesordi o Caim4 to nuf act ure

t he qui nazol i ne of the Forfula VI and its nver si on

whel Bl O R0 un S eBFRIRIR Rlind B R AP LB Fecbapdmay e
5 convdRdif@G!daR narféIf th@cSHpABEARORGNRa 10 8biaRled ﬁlCIfM'Ml bba salt may
4- hydr oxyt et r ahydr ppyran to form a qui nazol i none of

becph%erﬁdrmfgltheﬁ%gaﬁhereafter t he conpound of the Fornul a
bt ai_ned t he f rm of fr
cort PRt ofBe 4GPl R SO LR AL g pagrbto form a

qmﬂa%lg{ét@m@ploﬂnﬁﬂgﬁe formof a salt nmay be converted

into the free base; (b) the reaction of the

qui nazol i none gf e Formula I X witth an activating

agent to formd qui pazoline of the Fornmula X wherein

L1 is a displaceab roupt? and (c) the displacenent

reacti on of the quina oI|n of the Formula X with

6- chl or o-

10 wherein L' is a displaceable group; and
- (©) the displacement reaction of the quinazoline of the Formula X with 6-chloro-
2,3-methylendioxyaniline;
whereafter the compound of the Formula III obtained in the form of the free base may be
converted into a salt, and the compound of the Formula III obtained in the form of a salt may

15 be converted into the free base.

12. A prdcess for the manufacture of AZD0530 which comprises step (a) according to
Claim 11 to manufacture the quinazolinone of the Formula IX and its conversion into
AZDO0530.

20



2, 3-net hyl endi oxyani | i ne; whereafter the conpound of

the Formula |1l obtained in the formof the free base
woreyeloer2ebnverted into a salt, and the conmpouneCDGBRIVS/004807
Forrmula 111 obtained in the formof a salt may be

converted into the free ba6®- 12. A process for the
manuf acture of AZDO530 whi ch conprises step (a)

1. 20REAAR LouS Rk IR0, Lyl hacol | none

ormu t's convéersion in 013%50530. 13.

(a) A pheessorf 6ftht heinarsiuibac bfthe FRmMED0530 whi ch
conprises (a) the reaction of the quinazolinone of the

Formula XI with an actd {ng agent to forma
qui nazol ine of the Forjmula|Xll wherein L1 is a
di spl aceabl e group; a he displ acenent reaction

X1 with 6-chloro-
Ler t'’he conmpound of
ormiH the free base

of the quinazoline of the Fo
2, 3- met hMaqdi ani | i ne; :
the Fornula N obthined in
may be converlt\ig/ nto_a phi géutical | y-acceptabl e
salt, and the ohpourd @ t NGl a | obt ai ned XIn
the formof a salt nay be converted into the free
wittharsactivating #gept ocfess afquimazblinenafithé Batmrle XoF t he
qui nazol i none of the Faormula Xl which conprises :- (a)
the reaction of a qupfazel i none of the Fornula IV
rvwi t h 4-hydroxytetrdhydrppyran to forma
qui nazol i none of the 8 | X, Lhwhereafter the
conmpound .of the Forrmula D Cjobtaj ned in the form of
the freblebase wmy be conveg ed R a salt, and the
compound oth/thFormJIa I b in;? in the formof a
salt may 5 be cgqverjied iR ee base; and (D)
the reaction t Re”qui®azori not of the Formul a ¥
wherein the NH functional group is protected if
whengin &3 $sar gisplateahlel gréip; ydr oxyet hyl ) - 4- et hyl pi per azi ne;
whereafter any protecting groulp,that IS present is
(b) eﬁ%%éapla‘gﬁ {F8RH9™ 94 thermunagoling ef the Epwmatle 11 with 6-chloro-
1 I ' ] Q of, .t he
23R IRAIE S o8 RSP oftBO BTt Botifla 1 SRl i IR form of

the freenipsenthydk cohecrfedrintolaphitmadetfitagchetsptitie sflgana efe Rmpound of

salt may be converted into the free base, if
10 the E@*gg%aslaqlgﬁgmed i the form of a salt may be converted into the free base.

14. A process for the manufacture of the quinazolinone of the Formula XI

L
O 0

K/N =
~N o N . XI
which comprises :-

15 (a) the reaction of a quinazolinone of the Formula IV
F @)

NH
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15. The internediate of the Fornmula XI as disclosed in
Claim14. 15 16. A substantially honobgeneous

w@eoosved2it ne form of 4-(6-chl oro- PCT/GB2005/004807
2, 3- net hyl enedi oxyani I i no) - 7- [ 2- (4- met hyl pi per azi n-
1-yl)ethoxy]-5-tetrahydrop§dan- 4-yl oxyqui nazoline
substantially in the formof the difumaric acid salt

(A ' . ) : [ : or di ng
with SERH TR ikl 5 D o WL RIORCT 2
pattern having 8 or nore of the peaks at about 7.1,
9.1 and 10.6 onythe 2Qscal e. 18. AZD0530 di funarate
according to d a m characterised by an X-ray
~diffraction pattern hawi ngQone or nore of the peaks at .
about 5.3, 7.1, 9.1, 10.6, J18.3, 19.3 and 21.1 on the
2(scale. 25 19. AZDC it ungyate according to Caim
16 characterised by @ ray diffraction pattern which
i ncl udes one or ng thei“peaks on the 2fpcal e as
listed bel ow :-20. AZD0530 difunmarate according to
whedaHePtht@ofPRLACSLhE FBERM IR IBtdih&H BHhd ArmIFINEBIbase may be
Cal orimetry thernogram having an endothermwth a pezﬁ
conyertediatorasalfeansi the boupodBllof MOFLmEIR X obtakdd 58 the form of a salt may
b di fu rate, a cogdin ‘to Caim16 characterised by a
© CﬂlYffrge?éﬂtloi hy Trec.b356i 1 cal ori metry t her nogram t hat
) B B T a3 ARl group
is prZOOSt30neticssamp vathel -6 bydrdk yeghytl p4-Ghethytpibbracines whéresfia ey '
by.a Di ffﬁe. Ref | ect ance‘@é&) Infrared Fourier Transform
Pfotséatgtgfam 135 REESERIES BrGEIPYsenystiopalareans; andpghgreastes the
. . . ¢ .
conPend 518 Thdpus 20 PETR (R ALt e Buverted nto
salt,| anfirtlee emnfeomd iof theTFaamsfaoX holgpiaed inuie e oikp ealteney be@srerted into
f the peaks at about 3359 (N-H), 15 3100-2700, 1719 :
the %E?z@s?» 1?8%02‘?3315616, 1586, 1523, 1501, 1360- 1200,
1200- 1000 and 979cm 1. 24. A substantially honpbgeneous
crystalline formof 4-(6-chloro- '
15. 2, Fheuhteyhatise odtigdorhiddNFas-distidséd ireChyhadper azi n-1 -y
| ) et hoxy] - 5-tetrahydropyran- 4-yl oxyqui nazoline
substantially in the formof a trihydrate (AZDO530.

16, MRy i na RO P Br BB o 1

2,3-methylenedioxyanilino)-7-[2-(4-methylpiperazin-1-yl)ethoxy]-5-tetrahydropyran-

\

4-yloxyquinazoline substantially in the form of the difumaric acid salt (AZDOS 30-difumarate).

17.  AZD0530 difumarate according to Claim 16 characterised by an X-ray diffraction

pattern having one or more of the peaks at about 7.1, 9.1 and 10.6° on the 20 scale.

18.  AZDO0530 difumarate according to Claim 16 characterised by an X-ray diffraction
pattern having one or more of the peaks at about 5.3, 7.1, 9.1, 10.6, 18.3, 19.3 and 21.1° on
the 20 scale.

19.  AZDO0530 difumarate according to Claim 16 characterised by an X-ray diffraction

pattern which includes one or more of the peaks on the 20 scale as listed below :-
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pattern having one or nore of the peaks at about 13.8
and about 16.0 on the 20 scale.26. AZDO530 tri hydrate
waewendi2ny to Cl aim 24 characteri sed by an X- rBgT/GB2005/004807

diffraction pattern having one or nore of the peaks at
about 7.4, 13.8, 14.8, 16-Tand 17.8 on the 2Q scale.
27. AZDO530 tri hydrate accordi ng to Caim?24

] I— UI fractiTompattern which
Fgglr Sgl:l%%?%lf?y ” A'Eeﬁt Etgﬁsf/};esoaq t.ﬁ., 2Qscal e as
listed beldw - - >R A7I’)()'-'a'2()Mr| hydrate According to
Claim 24 cHaracterised by aShifferential Scanning
Cal ori et r .1 her ppgr am havi 189 a broad epdot herm
bet ween abpyg 50|and 94C. 29g AZDO530 tfi hydrate
according {@3Talm 24 charagger| sea [0)74 Differential
Scanni 1 rmetry—thern anrtthat—shpws an
endot herm ﬂ': rgHan—onset—at—abeout—65C- th a peak at
about I50C jﬁm A_phar n‘n{"PYSI cal conposition which
conpri ges 2hé crystalline f¥8m of the cbhnpound of the
Formul @ | 2®@ording to Cl aivBl6 or 24 apd a
phar maceut p£al | yiaccept abl eydi | uent or farrier.

20.  AZDO0530 difumarate according to Claim 16 characterised by a Differential Scanning

' Calorimetry thermogram having an endotherm with a peak in the range of about 231-240°C.

21.  AZDO0530 difumarate according to Claim 16 characterised by a Differential Scanning
Calorimetry thermogram that shows an endotherm having an onset of melting at about 235°C

and a melting point peak at about 237°C.

22.  AZDO0530 difumarate according to Claim 16 characterised by a Diffuse Reflectance
Infrared Fourier Transform spectrum having one or both of the peaks at about 3359 and

1719cm™.

23.  AZDO0530 difumarate according to Claim 16 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™*.

24. A substantially homogeneous crystalline fofm of 4-(6-chloro-
2,3-methylenedioxyanilino)-7-[2-(4-methylpiperazin-1-yl)ethoxy]-5-tetrahydropyran-
4-yloxyquinazoline substantially in the form of a trihydrate (AZD0530 trihydrate).

25.  AZDO0530 trihydrate according to Claim 24 characterised by an X-ray diffraction

pattern having one or more of the peaks at about 13.8 and about 16.0° on the 20 scale.
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26.  AZDO0530 trihydrate according to Claim 24 characterised by an X-ray diffraction

pattern having one or more of the peaks at about 7.4, 13.8, 14.8, 16.0 and 17.8° on the 20

scale.

27.  AZDO0530 trihydrate according to Claim 24 characterised by an X-ray diffraction

pattern which includes one or more of the peaks on the 260 scale as listed below :-

" 20 scale Relative intensities
7.4 ‘
13.8
14.8
16.0
17.8
19.7
20.2
21.3
22.3
24.0

2iZIz|RIRIRIRIZIR|S

28.  AZDO0530 trihydrate according to Claim 24 characterised by a Differential Scanning
Calorimetry thermogram having a broad endotherm between about 50 and 94°C.

29.  AZDO0530 trihydrate according to Claim 24 characterised by a Differential Scanning
Calorimetry thermogram that shows an endotherm having an onset at about 65°C with a peak

at about 75°C.

30. . A pharmaceutical composition which comprises the crystalline form of the compound
of the Formula I according to Claim 16 or 24 and a pharmaceutically-acceptable diluent or

carrier.



