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4- (4- BROMO 2- FLUOROANI LI NO) - 6- METHOXY- 7-
(1 - METHYLPI PERI DI N- 4 - YLMETHOXY) QUI NAZOLI NE
WORNQIYDRATE The present invention rel ates to BCTYGB2006/003594

formof ZD6474. More specifically, the present
{9 SRVBN? TSR YL HYA ~f DEATAX Yroind Ay SRTAE e TRER TDIN-4 - YLMETHOXY)

processes for the preParafignEHO 788474 nonohydr at e,

to pharmaceutical conpositions conprising a ZD6474
nonohydrate as the active ingredient, to the use of a

ZD6474 nonohydrate ip the manufacture of nedica
for LePresent yenfionstaiesdn 2 gpve Aot pbf BEH- cMarfoﬁp@?lﬁcally, the

pres¥R3fitnfibn pagez@a%kb%m &@Hg;{yagat@fts ﬁpacésgeg f@@@@gg%ﬁ&ﬁom

ani mals suc umans to the“use
ZD A h otopdhpdrate; 1o pimt“rh@ﬂztstléai icompesitiomsatongpmisingfa AD64xHs e

ted d/
morg b4 TR BTG, CUOh R e M dbted
manamcm@é 8f $U@iBaBentd OaRS in e @P@ucﬁ&gbmmﬁgib et &Y PFoPhscular
;Eortant role in a variety of processes including

iy rducigaeélests v warm-hbeaddd peizlalngych ashwaoes; and to the use ofa
ZD%n o rﬁ?)g{g(? af%fmfrf a5 fgretﬁg ‘f)rga ﬁ1teln‘y T (Iééje%ge st%% assgcé%tﬁad with

€ of ol og

angiagawReis ah@/dr i/hlc‘r'dmséﬂ %&ﬂer ﬁdrﬁ%ﬁﬁhﬂy[lﬁichdﬂs Rehddt,ah &lak@-blooded
ni reti nopat hy, psorl asis, cancer, rheumatoid arthritis,
n&ll%%%cbﬁﬁm%é%y s sarcoma and haemangi oma (Fan et al,

19%3 ehbas ﬁﬁgé;érém% ie i 4Rt 8/': B s oGestes %

Nat ure icine 1 teration
embpmme«ﬁylelqpment svdund ﬂngiﬂtng amdrsb‘aajala:orr@loaentm of)fmtalmpmalhctlve
ocesses

funcgl@n ﬁahgﬁ%la | C%lé\{ 0 g1ca$ é)g%ﬁggggsi %pawcg@wﬂh disease states
incl@#9s &%ﬁetuﬁ%ﬂﬂ%{aﬂ?} g%nasﬂsgga%cercﬁﬁﬁﬁlﬁto?@grt%isa%héﬁn?a Kaposi's

Revi ews Several polypeptides with in
sarcqing pod berterngidma(Faoet hl 49 Vuinends Bhamiasgl. &ct. 10 §7r6Grdodkman,

[ d.fied di d b
1993 3k il 3777 2B ARG AR R Tem P By it ol 3 bay o
role @i{ both hofragltaal palfic@pical Bltysidlo&ival pedcebdes (CEBan-Bo@6let al, 1993,
expression of its receptors, the growh factor

Endegrinolagyyl 38 S3A=8¢7; Seﬁg%rcﬂﬁﬁlr 4893, th@nﬁqxawd detasiesisipgews, 4 2: 303-
324Y. %egtefgggtl)lﬁ?ﬁﬁgé bkt ik QW\%&ﬁgﬂﬁtc i lg*r&bth?p%x%ﬁﬁn&c%%ﬂ& have

I cates that
beersidemtifieat drclulindadidic and badic Abvdblast gTOdefac@ks (aFGF & bFGF) and

0 l,, 1993, docrino| ogy, 133:..
vascglpd cadaheliab Bedy Backer (VESYD, Bonar olchf etn s BaremoaRf
rece tro?sa Bwtlgfﬁctjf)% %Ct;‘é%)omy a8 CUhRst fbethglﬁﬁtfhé FGFS is relatively

y et al Bi'ol . Chem 264:

Specmxv)ardsmﬂa@l@mlml@wa@%\a@qnw mdbga@éhatééli(ﬁﬁus arimgbortant
B R N R R
Endocrinology, 133: 848 859; Kolch et al, 1995, Breast Cancer Research and Treatment,
36:139-155) and vascular permeability (Connolly et al, 1989, J. Biol. Chem. 264: 20017-
20024). Antagonism of VEGF action by sequestration of VEGF with antibody can result
in inhibition of tumour growth (Kim et al, 1993, Nature 362: 841-844).

Receptor tyrosine kinases (RTKS) are important in the transmission of biochemical
signals across the plasma membrane of cells. These transmembrane molecules
characteristically consist of an extracellular ligand-binding domain connected through a

segment in the plasma membrane to an intracellular tyrosine kinase domain. Binding of
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Receptor tyrosine kinases (RTKs) are inportant in the
transm ssion of biochem cal signals across the plasm
woresninzate7 of cells. These transnmenbrane nol ecuP@BEGB2006/003594
characteristically consist of an extracellular
| i gand- bi ndi ng domai n connec2ed through a segnent in
the plasnma nenbrane to an intracellular tyrosine
ki nase donmain. Binding ofligand to the receptor
ligand ¢ithesedeptastresulis & stomulafiort difthe pceptboassasiarditirosile kinase

TR RS b Rl LB b e ot
intrh@FERE Bio] &fksOtTRge dhﬁﬁéé%Ciﬁ '(t)}lrrﬁl ¥ ?ﬂ@bﬁcﬁ' 1{1 1&95@ % signalling

changes in tyrosine phosp on |n
casepidg heqringrig acasietydd cekbaldi tegpansesa ’Emdateatayleaait mmadtd:aml distinct RTK

subi e iFfhicd W3, AR agspriien botaelony duyt bicudritogpe of hese
subfamiBesie proseitBNEdnipradd bR Mds-MIRagR sHsMiRE Eéc%étok Flt-1, the kinase

. presently conprised by the fns-like tyrosine nase
msqﬂél%‘ﬁ%'ﬁontmng receper, %IDPa@éSQ makeaed telasrBlkal)camt aothien @ns-hke

o RESRE el Lo LR P R ) g B

showat@biad VAEBE wifhl High aﬁﬁmdy @Rvdmawalpm sbl@me 25:5 b3m991
VEGF ng %gh af;g De Vries et al ence

Terpaiyet %ﬂ’s goBrockempRipp YS es. Gaygr. 1%%2@:%%&57%:1é§ﬁ)y£mdmg of

VE@% th@&”ﬂébeﬂt&% %x rb8ced it ﬁZt%ro}régﬁeg celﬁ' Had! O&h e%f %(E%gﬁst% changes in

hese receptors expresse terol ogous” ce
the b’é@mﬁaﬁ@eﬁnwledomtams ol aeﬂgm proteink end yetlamrnﬂruxes
‘iﬁ?@% |onstt of cellular protei.ns and . )
1G] 1¥ %r vasgilogenests, alpggpgenems This cytokine
mducassa WhRORA @ﬁﬂo&hﬁ@ Fhadei RIS NBGhcing dtlothehikt Qi ﬂ‘%hfeﬁgfbﬁeﬁrotease
a vascul ar, sprouti ng phenotype by inducing end
eXpiegtion gnd Mpigestign and SW@Q@&B er%m@atwsob nelbntd» fungr atamliary tube
nhsat i on eI I s t
(Kegg‘i’l Jls,rﬁg?tf/sgft"%gf) ?{{% G %e erK i eq.d C@nolly, D.T.,
Sc1eSam(WasliﬁngtoM\ﬂ]DC§‘gn245F 130961(3@2,, 1989 mﬂoré‘ﬁﬁmqmy Fikkglrald, M.E.,

Sci etg hj ngt n_DC), 246: 1309- 1312, 198
Reiner, Y an |Qllfl@l§$,a$g l‘f@cg)vasge]i{%r 35: A29 -“4Hat998; Pepper,

SKMbnte%Q I@hﬁr{a.lnﬁﬁy1ta5§/g o Eré?l\‘l@a‘"sse'\}:{e]fd]})aiﬁ?]gymé?.réem, 49: 138-

1998; Peppef nt'esano
162 d%)iﬁ )- Un aglddtiova ¥ indudesDigni fvary Wesdata‘.atpehﬁeabﬂ&y (D38rak, H.F.,

162, ,.1996..) . d|t|on ndu s ni fi cant
Detrydty My gﬁafé@r o ﬂﬁ?&yy Téey S%SF %tﬁfa d3Fngey DR, (Int. Arch.
Alle%yalfnﬁﬁl‘x’nol K] B7:, 23082085, 1§95ABate\éa]ﬁ GieHLQﬁH SR burrgaﬁ% and Williams,

Senger , ghl t. Arch. Allergy | munof
B. J2§b¥%5@%@@55 Ba2es27D, 2©01) Iﬂefahclt,lng?fdrmahomlof v, hyBef=permeable,
263-272,

1mm%@18%_¥xsc%1ragﬂn%ﬁoﬁ§ W, 1ch n%{:]%/aa%c?%}sné ﬁ}\}%g loglgp :%ggnesw
i ivtas beervstoow that mvmfﬂ@ﬂﬁm Alon® i Eehtab Ip&%h@te afl of the

(?ﬁjhol ogi cal angi ogenesis. It has been shown
mal‘g PRRUYRIE FESpPISEpie %IE@Fe inchuding endethekial el nseléferationanigration,

o B U RSO B BB . UL Lt
Wienhues, A., Waltenberger, J., Augustin, H.G., Ziche, M., Lanz, C., Biittner, M., Rziha, H-
J., and Dehio, C., EMBO I, 18: 363-374, 1999; Zeng, H., Sanyal, S. and Mukhopadhyay,
D., J. Biol. Chem., 276: 32714-32719, 2001; Gille, H., Kowalski, J., Li, B., LeCouter, J.,
Moffat, B, Zioncheck, T.F., Pelletier, N. and Ferrara, N., J. Biol. Chem., 276: 3222-3230,

2001).
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and survival, and the induction of vascul ar

perneability (Meyer, M, Causs, M, Lepple- Wenhues,
WGO\2007M8d7tEnber ger, J., Augustin, H G, Zi che, RMMT/GBaWE/003594

C, Bttner, M, Rziha, HJ., and Dehio, C, EMBO J.,

18: 363-374, 1999; Zeng, H. 3-Sanyal, S. and

Mukhopadhyay, D., J. Biol. Chem, 276: 32714-327109,

2001; Glle, H, Kowalski, J., Li, B., LeCouter, J.,

MofGanpouBds Khiohdhkibi thleffects FAVEGF oy of vlhllu)eaﬁ Qild:tﬁéahgérﬁ of
. N, J . Bial. Chem,k kB 276: 3222-3230, 2001). Conpounds
discg o5 #iRpied R lioGERssisrdlears el scUlar DETIeHbResuch as
canéer €Ak ' i ' | g

i SR Bt 380103 2 S ARl s popgoss
rhewnaibidstheitindeaposi’ nedrentng datreaigiem, acuteahd ichionicnephripathies,

I 0 di abet es oriasis, rheunmatoid .
ath iy, RS R osty AU P a G nis IR s s
forngdiionnaing adegivmep&idohREiosR] NaiphBBdenst, HPEiAti oS HEMRSSeding and
aut oi mune_ di seases, acute i nflammation, excessive

oculge diseasgy Vih refinah Messeldneliferation inchebngmaresi degeneration.,

I : ' : i eedi and ocul ar

. TRIRBASEE UG 008 L TP BISE e AR o
desaribed iraW @l 08/4 8854aidOWO QUBDE50ITh VPOWRY 13884 aN@W O bat3285 €

i nhi pitors o{) VEgg receptor tyrosine Kinase are =
Comgaundsi R eseHOSVISh PSS acHuit\egapast YEEH receptoyiyrosine kinase

: e CE|

Nk T e R
receRion figesins/EarseRAIGF REK).st possessing some activity

agaj epj mal growth factar GF) _receptar. ..
£y Ao A TR e e bt P inhstpiperidin
ylméhé:Ay)Qhiaamiidef | uor oani | i no) - 6- met hoxy- 7- (|
- met hyl pi peri di n-4- vyl net hoxy) qui nazol i ne : ZD6474
ZD6474 falls within the broad discl 08B0 98/ 13354
and is exenplified in WO 01/ 32651 .
i nhi bitor of VEGE RTK and @fyso has sete_gctivity
agai nst EGF RTK. ZD6474 hap been $h
br oad- spectrum anti -t unourQactikyi tyA20 in a range of
nodel s foll owi ng once-daily Admihi stration (Wedge
SR, Qilvie D J~4 al, Proc. Am Assoc.
Cane. Res. 2001; [42: hbst rQ@ct 31260N WO 01/ 32651
descri bes the prgparati on of ZD6474. |In Exanple 2a
of WO 01/ 3265aH;T he fiydrochl ori de salt of ZD6474 is
prepared and isolated. 25 In Exanple 2b of WD 01/ 32651,
ZD6474 free base is prepazpdiand i sol at ed.

ZD6474 falls within the broad disclosure of WO 98/13354 and is exemplified in
WO 01/32651. ZD6474 is a potent inhibitor of VEGF RTK and also has some activity
against EGF RTK. ZD6474 has been shown to elicit broad-spectrum anti-tumour activity

in a range of models following once-daily oral administration (Wedge S.R., Ogilvie D.J.,
Dukes M. et al, Proc. Am. Assoc. Canc. Res. 2001; 42: abstract 3126).

WO 01/32651 describes the preparation of ZD6474.

In Example 2a of WO 01/32651, the hydrochloride salt of ZD6474 is prepared and
isolated.

In Example 2b of WO 01/32651, ZD6474 free base is prepared and isolated.

During the isolation step, magnesium sulfate is used to dry the product. Elemental analysis
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During the isolation step, magnesium sulfate is used
to dry the product. Elenental analysisof the isolated
wQaDB/p367iT ee base shows that it does not cont aP@I/GBRE6/003594
In other words, the isolated ZD6474 free base is in an
anhydrous form In Exanple 24- of WO 01/ 32651, the
hydrochl oride salt of ZD6474 is prepared and isol at ed.
In one aspect, the isolated hydrochl oride salt of
of tHDB4Ided BDGiﬁIESfbd:allﬁﬁe sirovel thetihygdes ulof cottale wawsd. Tioother werds, the

base i met hyl sul f oxi de sol ution) by
18013@6%6 %I %ﬁ’éé%?‘éﬁﬁr‘}l-}@i‘%’érf%%% The ZD6474 free base
in Hlﬂ é§é‘bf% 6ﬁ/3§@§1umeq{y& hlo&hd@@a@ehzﬂ(swls ;ﬁi}ed and
b

The ZD6474 tfree base 1 n dinmethyl sul foxide solutio
isolatedn Iir omv@sptetdthe asaldted hydrdthlon deambitod 7O @dH is dissoRRA4T 4

BRSSPI LD PEb o BB SRR srion by
addiirﬁ%oﬂoﬁa ta@Siud cafondte. Ao SAD 6478 Srele HS A Wk BHGISAIEG 188 §dI8tion is
. salt of zZD6474 is converted to ZD6474 free base by
in agpsprdranhprmh d he QIR Ifseibase inalimethylsplfexige saation is then

j t |
con§ AL 05 BOIRR 0 N9 HRPERT bt Rl et

sol TutanothephspdE¥ut Bkafriphe2 Hesw O mu/mshyihe IEDEATH dde Base i 1s 1solated
met h%I ene chloride sol ution 4 free base i

as w@ﬁ drslethegselaigd mudrreliptde salt qfaﬁw%ds wev@ql &ZIP@%M free
basgg%ﬁgnﬁﬁ%?@ﬁﬁfﬁﬂ&f&e sdff! ﬁr? gfeﬁg ldfll%rl aﬁ@&ggﬁ tth%S

resent ap Ication an provi
susgiBbnidvithr surbimd eaquafous lsgvdltuaﬂ hyldrtgen aafbydate trsproeidena sbhutien of

0 2651 di ose och] or,i de salt
2Dy e e ey lene FRloPay The Sy g shlpoile Saufide bf had74 free
basé & R @i QPekifSmAg SRl und sdlfaté Bﬁi t8% 35BIRS r&ﬁ%@d%e‘%&ﬁ&&ﬁon This
is in an anhydrous form processes described in

progeﬂﬂm Bapepisd apﬁépmplmlgoﬁ the pmmt@ppluqmpm end piowidgs the ZD6474

Qus formof ZD6474 free base are
ﬁeeztf s%md%r %r:][?llh%’ "g'?@% P 7€ erenced in publ i cati ons

r eI BiidsNW O 0182691 distlbsss bbiietha bl @dchlbhleishiing ZX%dd4nd ZD6474
ch as WD 03/ 039551, WD 2004/ 014383, WO 2004/ 014426

freemsgo@h? 6B88 Y fregipnse dlpt ingbiaioed anaisabiddn disy couwie of
01/ ;ﬂ@l_qygfft s%ﬁsg&ﬁpt the term "zZD6474" as used
er ere

er ei na rs to the ZzD6474 free base, unl ess
ot HErepreecssdsatescibedhie VAQ 0N B26 65 fdrprepacihg ﬂ‘[ﬁﬂyﬂﬂodﬁi&;ﬂdﬁ&alt of

R Aot R BR s RE o AT e

in @Bﬁcﬁghy%aﬁ% th ealg?g%gﬁgﬁ%%l{sggﬁﬂgﬁg oD63 7483060 hPRO I N
03/039551 WO 2004/014383 WO 2004/014426, WO 2004/032937, WO 2004/071397
and WO 2005/004870.

For the avoidance of doubt, the term “ZD6474” as used hereinafter refers to the
ZD6474 free base, unless otherwise stated.

The anhydrous form of ZD6474 may be prepared using the processes described in
WO 01/32651. An alternative process for preparing and isolating the anhydrous form of
ZD6474 free base is described in Example 2 of the present application.

The anhydrous form of ZD6474 is a crystalline solid under ambient conditions.
Differential Scanning Calorimetry (DSC) analysis was conducted on the anhydrous form

of ZD6474 according to the method described hereinafter and shows a large, sharp
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The anhydrous form of ZD6474 is a crystalline solid

under anbient conditions. Differential Scanning
w@2adoonsaet ry (DSC) anal ysis was conducted on tPEI/GB2006/003594

anhydrous form of ZD6474 according to the nethod

descri bed hereinafter and sh®ws a | arge,

shar pendotherm with an onset tenperature of between

2300C and 240C due to nelting (Figure 1). It will be
endutheésm sitithooh driseit tetperatimes of bawddo23Q9€alkd L0t dad WrRelting (Figure

al yes of_ the C slightly from one machi ne
0. s et dodiRe B fusel e Bl et tiie vairg oL POIRRC may
var§|’_§|1 SRS R bRENREENE & ardobhd? %r £8RSI ek ﬁrgto %Hétﬁgxu b sq the values
her mogravi netric (TGA) anal ysis was onducte %
quomﬁw@m@dgbﬁa@pmtotedzmbsbhltaccor ding to the method

o HerEpag ey EOR) R RSBeE o e 55l totm o

ZD@meaéf:@dﬁlgft@ ke mfethza)@és?&lbe&ﬁéﬂemﬁﬂmrshawghy BB prior to
conduct ed on_ the anhydrous form of ZD6474 accordi ng F

meltlﬁé (Figwteda. dhisds insientive pethe afthdrousfarmiof ZBS434.f i gur e
Thi .
dﬁ&r? Sg%eq(]ﬁl&l?ﬁg V&ég ﬁ({ dcf]uobes ];ng{]%n éulﬂﬁr’d%ﬂé Zf I %@8474 according

to t]amﬂnytﬂlbd) deschbeatrhaémzmlﬁ yigdeh ﬁgmtomos@d.ou flo PR di ng
glt%t( a]&ggl e of .the f%I |l owi ng 2 theta val ues neasured
wei g lsrléali’dé?a}t’éfﬁo s aghydrquetorm of 64 fhy dr ous
forrmeo;nh fci]% t: e Ll i i 04
X-ray povvder d| fract |42%1§§%at§§?%ﬂsggﬂ{s%\yﬁl %at ?a%trﬁge %f.the

follawimgathetayatuep neasureditsipe @K candiatrovs.(°rand abl4e. The hntydrous
Tahle 1 Ten nost prom nent X-Ray Powder Diffraction

form gh g D6# it isigharagieriyest @agowémmacﬁm Xrpy\poveder diffaction pattern as
aTe1B YuF:1 Vo)

shoFh £ Pl TR R B P ent BB ar SR bl

descri bed hereinafter and shows that t he anhydrous

form of_ ZD6474 i s non- h sco i C t(:f ure . At 95%
Tallef at i \Ténﬁuﬁﬁtmrppﬂnwei aftzr the anhydrous

absor bgg- Rk Yiy463% nei ght/vvel ght wat er suggesting

that there was no conversion to a hvdrat ed form of

ZD6474. | TengeRydrioudntarsity of | ZDAReldtivé hefefore, is

Ki neticp S [ he DVS|tingescale. It is

desirab bjht%@{o%bl |fyé‘ln§rnat vgﬁgq'la'&ye forns of a

phar maceut i ¢abl'y gctivepgonpolnd. A fernative stable

forms of _a pharmaqgeutically agtive conpoumnd, for

exanpl g| al t%kﬂatlve st QBISe cr)st al lvsne forns, are

advant a eou" or—Horruati-enr—and—precesstng on a

Tl e 3

COMmer ¢ For &dmple, stabl® crystalline
forms pf ow R W T g 301 CONVEer ) on

18.9 40.4 Vs
18.1 40.1 VS
23.7 39.2 Vs
8.3 28.9 Vs
22.1 25.9 VS
29.5 23.2 ]

VS = very strong; s = strong
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to another formduring fornulation procedures, which
provides predictability of the properties of a final
w0 o00m0BetT on. The present invention i s concer nBCI/aBRGV6/003594
the identification of alternative fornms of ZD6474,
such as forns that are diffeébent to the anhydrous form
of ZD6474 and that have inproved solid-state
properties in certain environnents. For exanple, in
o neDgiemieic fVapbineS pse (VS narahyisisonasi carredas bewading tdithe method

e identi ion o terntlvefor of 7ZD6474 t hat
des%ﬁ‘ d fgﬂla?‘s Laﬁ th EH}’§ %%P&E’ o4 1S gronilygroscopic
(Flé:UrQ @) hAS 53, &Ma@%\fﬁdn%gﬁhé antYRr KX 3 8¢ %b?m absprbed only

alternative form of 474 1S a hydrate ormo
0.6F6veight/ weight@r ddr] 3nEBtingttha dyere haano cheversiop tumhlgh ated form of

ZDpER CIe NSRS o5k of i kit B Ketiedll R e s
timM¥enl@l/ 32651 does it state that a particul ar hydrate of

a particul ar conpound described therein will possess
une piedssiseblatridentiyealferativastae spamstafephamadentienllyoniive

cor B, A 0SBRSBI 9401 bailat, v

altearubiive stableenipedl Hhdiforma e Bdkf’ﬂndalgég’us fdhforalasivalahd pRcessing on a
rmnoh% e formof ZD6474 is ezpem al | y sui tabl e for
CONYRE I cagme‘%ﬂﬁ@@ﬁp fer ghte pivstallingdpmasspropidg glewaisk of conversion

to aRbRBERRh ihe TRtk o ?cé?iﬂfg Ofhich gﬂ%ﬁ{b R)géﬂrlr%%%ﬁ . d(?f the

envi ronnents.” Furt her e cryst
propayties affa D6 4atilationi npl e to process For exanple, thi s

form of ZD6474 may. readi l n lar e.scal.es

(ol e o P s g e SR S fogms of
ZDE£THD QAL Ad 8@ thA0R HifRPert tdHHe athdOkd foﬁﬁﬁff@@@bh %nd that have

dehydration, it may undergo wet granul ation w thout

improwel S@hdm@m propeticsincerteinrayirbementor Bet examgle; dnere aspect, the

e 5 AR Y RERASSE BB RAF B8 DR v

are Es;mm‘dﬂj/ u@effupxaratqlledﬂs aysteat efid/sioihbigtehumidity environments.
Inpurltles Accordin resent invention there

o gEample 2Pay ?ﬁerﬁ%}i}@oﬁﬁg gf zDéiTﬁawwyM%%mf@D@M In
wd @1‘?9%65\1 if §a§1(§) El?%t: ltl}esc%grtgvgﬁdﬂt Q8Yin & ééﬁte§ E%’%J]\?{i@&i dsSwell as

non- hygr os measur enent s)
unscﬂwa@ﬂ;fomstsach as, dorcexpsiphd, hydratetl domms. s characterised in

o U TR R RN

confﬂéﬂﬁ('l‘ MECAbEd 1 th%réi"n @&Nﬁ&s@bslshﬁexﬁe@w ah8/0f Béﬁéﬂaa@ bfcpeflickn
provi ding an X-ra raction pattern,

sub¥Wedavé aow younl t gﬁdhmmonolﬂr@atc éotmn of 64 Hris ap gdvantageously
statftd crystaﬁll;lte 5% léts 706572 erljcomq:nenrt] tJn%?ere?fure and humidity. The crystalline

monohydrate form of ZD6474 is especially suitable for use in aqueous environments, such
as in aqueous suspension formulations, and/or in high humidity environments.
Furthermore, the crystalline monohydrate form of ZD6474 is simple to process. For
example, this form of ZD6474 may readily be dried on large scales (such as by fluid bed
drying during formulation) at a temperature of about 30 — 40°C without appreciable v
dehydration, it may undergo wet granulation without risk of hydration and it may be stored
at a range of humidities. Additionally, processes for preparing the crystalline monohydrate

form of ZD6474 also allow easy removal of particular water-soluble impurities.
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Table 2 Ten nost prom nent X-Ray Powder Diffraction

peaks for the nonohydrate form of ZD6474 vs = very
w@reoonsp7According to the present invention theP@I/G82006/003594

provi ded a ZD6474 nonohydrate in a crystalline form

wher ei n the nonohydrate has-&n X-ray powder

diffraction pattern with at | east one specific peak at

about 2-theta = 10.8. According to the present

i nvAesording taide eréssntgnvantide theae EPBavidedh ADIGY M aioackhyalrate.

stal line, form..wherein the ohydrate has an X-ray .
ZDE oy BB PG S RiFoet 8 LY o elaline and T varescopic
(bymﬁﬂ(ma_ﬁsu@&ﬂéﬂts)z-_theta = 2 1. 0. Accor ding to the pr esent

invention there is provided a ZD6474 nonohydrate in a

i Hirpenabyerefe e rstalling formop eharacterisedha providing atdgast one

cr
0 dif fraction pattern .w t lLeast t S i
ot RN 5000 RALLEA Dty Ll mi S35 408, GRS o oeers
mordh§diRtesif R brydtaUaa Friis thah@erised PR ProvitBAs An X08Y fdwder
nonohydrate in a crystalline form wherein the

diffigstimpatieat subsantighy s shopvipimdtiswredi fiheden inost graminsnhpeaks are

j ific peaks at about 2-theta = 10.8, 21.0,
Sho%f“g?ﬁﬁ%g, 18.9, 18.1, 22.1, 11.4, 20.1 and 24.0.

According to the present invention there is provided a
474 nohydrate in_a_crystalline form wherein the
Tatfe Ponyded %

ohy dreBof{ prominent Xl ay r Biffraction; peaks fan the n
subst aptdhviria§ e X-ray powder diffraction
pattern shO\Iani n %ﬁggreﬂ)}éﬁﬂccor ding to the present

i nventipn Angle 2- i § prlawindizg a | ZD@Rddtiveonolhydrate in a
crystallijne, far wher ei n t he|nonohydr at e{has an X-ray
powder diﬂ‘FP‘a@tzl%r patt B wi fh dRtepEILEt one specific
peak at| Z-thgga = |[10.8ppus of minug 0.5 2-theta.
Accordijng to the present invemtion there i|s provided a
ZD6474 jmonobidratd in 846rystallinevsf orm |[wherein the
nonohy drate-has—af—X+ay—powder—di-ffracti-on pattern

Wi th athea]ﬁ'z}one specﬁ?-isc peak at Z-theta = 21.0 plus
or minus 0.p; g-theta. gggordi mg to Jhe present
inventilon there ig provided a|ZD6474 nonohydrate in a
crystalllinel§.8rm |[wherdDA the|nonohwsdr at e| has an X-ray
powder gh-Hactiof pattgrn wH-h—at—teast—{wo specific
peaks at 2- 2ﬁgta + 10. 8Y4nd 21.0 whrein said val ues
may be [plusypf mnusS OgpiZ-Theta. Agcording to the
present| inventionithere is provided a ZD6474

monohydr at eli.h a 38.9 Vs
20.1 38.7 Vs
24.0 38.3 VS

Vs = very strong

According to the present invention there is provided a ZD6474 monohydrate in a
crystalline form, wherein the monohydrate has an X-ray powder diffraction pattern with at
least one specific peak at about 2-theta = 10.8°.

According to the present invention there is provided a ZD6474 monohydrate in a
crystalline form, wherein the monohydrate has an X-ray powder diffraction pattern with at

least one specific peak at about 2-theta = 21.0°,
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crystalline form wherein the nonohydrate has an X-ray

powder diffraction pattern with specific peaks at
wQ2aonese1= 10.8, 21.0, 18.4, 11.9, 18.9, 18.1,PCRGB2006/003594

11.4, 20.1 and 24.0, wherein said values may be plus

or mnus 0.5 2-theta. Accord$ng to the present

invention there is provided a ZD6474 nonohydrate in a

crystalline form wherein the nonohydrate has an X-ray

powaleordihg to m@tpk@enﬂaiﬁtérmbﬁ thwdré 13 prévilebs ZDone4 sachidrate in a

peak at 2-theta = 10.8. According to the present
erystibiantarn Wﬂlﬁ@nzethesncpwbwr@echaa ay mzpomﬁbﬂljﬁwcétoe paferg with at

leas%%?%fé dﬂc'}fe HHboW’E}%’ta“—Wg" Wﬁ?ﬁrate has an X-ray

lon pattern wt ast one specific
peafkcc@rdlﬁg tdﬁﬁb @reseﬂilm@en@mn diredle isgproddede Zpod g4 ntonohydrate in a

here i s vided a ZD6474 nonohydr at e
cry3e e Ty MR e TSR SrovEH P REL Tt byt
speaﬁwge&s% fhdaoLher PajE &b, \M;uhmé 188051, 1 9,15 PLE4i 40. Fand
peaks at 2-theta = 10.8 and 21.0. 'According to the

24.Q0r esent invention there is provided a ZD6474

|, f
T SRS TR LWL Y )
cryMhilife SREC wfhiefeiP BRkBordthydratd 106 an 30raY, poddleP difk&ttbn phiterd,
18.9, 18.1, 22.1, 11.4, 20.1 and 24.0. According to4

subgtpetiablydBe srme as/tha -t nomelerdifisachion prilers showmgybigure

non I

B e
crystilting form, hgteie thé. m(bm)hyﬂtateri’(ae an X-ray poardeg dﬁfﬂmﬂon pattern w1th at

defining the X-r y po iffractio aks for the
leasy ppey ec & % tft n Pﬁlétoéml?‘ﬁé) gb of ﬁte % he term "at
abo}&cordlﬁg WS & ﬁr&eﬁhﬁv@ﬁtﬁﬁ?ﬁéb fé'browded a 786480 H¥nohydrate in a

to 1ndicate that the precise position
crysﬁilhpeﬁkm @whemln theenormehiydrte s th ef-myqrogtder didfragon pattern with at

lea, g5 sesttpeahal £ 2 g IR EbBTES ThR | 1'ed i n

th eA@Jotrdln% RetHRREeREinP&Fioh itkkite Cprbﬁﬁe@@ B ATRYNONBhYdrate in a
slightl et weén one machi ne and anot her, from one

crysj,dhpe éorm; whetstin the, menohxdrate has an Pé-rayfposydes Atfiroetianaattermawith at

el o TERBI R 20 308 A1 SO PRSP poso

midus O otthera. enbodi nent 2 theta = 10.8 O. 2 and in a

further enbodiment 2-thefa = 10.8
st abeIding thdeprecatinventioather asmtewflﬁiﬁ 473 pwplydrate na

I
G o A A e
spetllﬁe p}z(aksaa} 2ghma 108,£201rQad 8 o L. 9,a1& @rl8.Is Adwn1 1A, 20, hend24.0°,

oo RIS S Rngde voe of the term
According to the present invention there is provided a ZD6474 monohydrate in a
crystalline form, wherein the monohydrate has an X-ray powder diffraction pattern with at
least one specific peak at 2-theta = 10.8°.
According to the present invention there is provided a ZD6474 monohydrate in a
crystalline form, wherein the monohydrate has an X-ray powder diffraction pattern with at

least one specific peak at 2-theta = 21.0°.
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intended to indicate that the 2-theta angle val ues of
the X-ray powder diffraction patterns nmay vary

Wwa ioghsd7y7 f r om one machine to another, from oneCEHaBRI06/003594
to another, or as a result of slight variations in
measurenent conditions util%ed, so the peak positions
shown in the Figure are again not to be construed as
absol ute val ues. DSC anal ysis (details given
her&¢ooadihgto thm@seseMndmﬁled tiie KPpdvidedDADBYTH BioBoldiate in a

| b d th th t
cry SR i PO B HEORY 66 Tpan Xome: M & theatipr patiranvith a
leas( ﬁ;&b SpeciR ﬂé&j@sdé{@eth(g{éez By dlaoySpef orm of  ZD6474), as

as a large narrow endothermwith an onset
t en‘p@pahng to the ptrsentdrvensian Geanid pmm@ dBB64 14 nmehohydgate in a

A TR LTI N

speczﬁﬁﬁaaqcsrxomﬂratai&ab@ Q'D@ $OOVE! .G 188, 9!2“1 iz23§81 194, 28004d 24.0°.
3. 7% bet ween 69C and 1110C (Figuré 5);
whitgseustingorbe geesens lﬂ‘ﬁ@tlp@ dereis provdedos BD64T4 inpuotatdiaain a

crys{t'rﬂl‘gﬂ@t oM Ijgﬁlntﬁg ?dr?tje thﬁgéma %ﬁg%ng é:jh‘ga}ogiaﬂ tpp{gem as

era ire val ues
shoWn(rmFxgnméhachl ne to anot her or fromone sanple to
angt{er, and so the va uoted are not to
5

BeeqingesaeRhs de LdREPOWAR d}ffras;tl(ngwécs ifer the
ZD(QIYM %&ﬁ&@a@ﬁ%%}st%@ ﬁ%glgtﬁ%g&‘gb% abhiA s 3R ?1@% dg a]?rlegsmn

yields a figure o Yo suggesti ng
étt Iabowt@ -t +.08 40 islicitethhicthegteeise posiion Abpdake (isk iHd re¢lted

th ht t f
'thwgl{ai% 2 ARSI B bR e €8 pei el i bessiscns wil be
approGiaRt ibgihdde\éRilled R theH S tlfeciﬁ&ééé sEHoh®T ¢ ﬁ@%@%k?fhf %Q/Eu)y slightly

was conducted on zZD6474 rmnohy ate and
betwepp gre meshiop pod amcéh¢rsfrnmmmygampb¢p mothm gmsea ®ult Fhedight

veri s AR PR PR 158y Toisé lPofait apitcbee 108°
wouﬁﬁ'ﬂ)éﬂ{ Dysetd Q@nsof o %%ﬂ %ﬂotﬂb&r élﬁlﬁ)(ﬂﬁé‘ﬁt@gth@{a 2Pl aﬂﬂ% O in a

relative humdity | ot of e percentage wei _
furtheh am@edlmnSBmage 10f8 :Zﬂ)ﬁﬂ Hﬂlsmkrwdﬁatﬁd fi the @fec@&ﬁng gb@gtalbﬁs that
].di t t .25C (Figure 7). shows that_once surface
the ﬁg@sﬂ‘l @é{éf%"e’élgﬁ ‘F&%@@E)OWOYQ%%X-TW pgYveden &ffactign
¢
D b e PR AR P Mo R Blfure o
It shhldjhi: d}ppryclaﬂed AoCticRisg wf ¢he8rns tabstantidly” tith éhis edneexnfis also

b till
B G A o RSB Rb hms
may&ami SRR flom JEmLEBASh MBI YidnbSo sahﬁﬁfé &f Bofher, & as a result

kinetically stable on the DVS tinescal €.
of slight variations in measurement cond1t1ons utilised, so the peak positions shown in the

Figure are again not to be construed as absolute values.

DSC analysis (details given hereinafter) was conducted on ZD6474 monohydrate
and shows a large broad endotherm with an onset temperature of between 50°C and 120°C
due to dehydration (so as to produce the anhydrous form of ZD6474), as well as a large
narrow endotherm with an onset temperature of between 230°C and 240°C due to melting
of the anhydrous form of ZD6474 (Figure 5).

TGA analysis (details given hereinafter) was conducted on ZD6474 monohydrate
and shows a weight loss of about 3.7% between 69°C and 111°C (Figure 5), which
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Slurry experinments were conducted as described in

Exanpl e 3 of the present application (and as descri bed
WO p00Zoss71H. J., Yuen, C, Gant, D.J.W, I|nt. JPCPO&2096/003594

(1996) 135 (1,2) 151-160) to identify the conditions

at which the zZD6474 nonohydrti-e i s the nost stable

crystalline form These experinents show that at 25C,

t he anhydrous form of ZD6474 is the thernodynam cally

corebINde td Bk Mslof kigswatbheih Dg@fat@ﬁlﬁa:lm 7D63Manoabiidre. It will be
humdity. At 25C, the ZD6474 nonohydrate is the

undersodbitibeicamerafure valee of fabra G mgy &arveslighly Arogr orgjuaghine to
ano?h%r 1? %&e(#l%tsb el'}H %ﬁt‘h@é iﬁl%gﬁx% c?érg n%?ﬁ) e 06‘11§t1rued as

rve te'is
absslutebl e form V\hen it is st at ed that the pr esent

i nvention rel crystalli ormof Z
norisﬁih}sal@eé anglygis &ée“é?lg"eg%‘?n laﬁr%%fgqr] Vst ggpdpgted on A Zbe474
mo Ji¥idd 'ég%%l?er of 480 ?@%%hg?é%\%l g THAE &1l %W&Qﬁﬁ@és i¥ due to

ar ater than ab 80% prefera greater than about
wate¥ssandls therskilied pbwsoa blopldappatcaate, tthmwelgbbpﬁrcéﬁ%e dfyeiter in

feral hed )y ee of crystallinity is greater than
ZDg{f ‘%fgbyﬁ 6f‘lstith “Bvoi dance of doubt, by the term

" antyjeitic %@smt $@P&on wvspﬁﬁlﬁﬁ‘qu@c&us EOBPREBIURE) 329

hum di t the term"anbi ent tenperature" we nean a

contestsb oG T4 onkks deategad Shorrs bk ASCA S UGy drats is non:

hy R rrélikls g{: %{#&’6)3 Tﬁq%'ﬁ’\‘?é P8 AL %otw\%ggé#th%éﬁ@wg% (Q%gga% m
sl o P L s K
drym&aa??"\?‘eal%doo%ﬁelaé\%hwdetwa#\ éiem% %Eerﬁ%%&wglght ?ﬁ@ge on
stmg% ?f%%&l%ﬁ{é&%@%w Qts(f%”rélhtntéquﬁ’iﬂgftf G ﬁ"@d(lz%.lré l7’)03‘?1%ws that

Int ative hum is a function of
oncb stifaceonsisturehasdete rmmard, the igie DﬁWemght loghis eXDEA& slow. A plot

nohydrate .c aII'n f X-
of (ff PRPHERSORCIBEL Fnee QLTREgho! APy 4 Han SR b &Y o SHeEVe
hurﬁﬁdft?ﬁt W‘@d@igﬂi‘é BY SiRGksitRA t]ﬁ)@itaﬁeecfﬂ%eﬁél&\’l&shﬁ folsted Wf tﬁls“teﬁﬁ&ature
as” substantially the ten nost prom nent peaks (angle

but2s sthlesuapricin gl shovwsioo whyilratefldowonnd intthigienvirgement. The ZD6474
mmgc?qgr?l};a ! ?lgereftoh atl% lgilﬂgtic%ﬂ %Eﬁ‘e on Fg ﬁi]ﬁo’um%&gl X-ray powder

Gt oOR patt efn fay vary s rom one machi ne

t o slaaykeperiherdts wmmdﬁ@e@hﬁdsmmoh i_mampwaioistﬁe pfaa@ent
val ues quoted are not to be construed as absol

appligationdap @E‘n‘%ﬁsc%l?PanrzéV Hdadaienct's sttt Dadripatt briispiy (1996)
13Sb(g 29 ; ?'1@6 \e/i@égﬁn%?’ RS oRBRioRS at Wit HRFELTBM noh dratehls the most

I ons ng on neasurenent conditions (suc
statds c@qﬂallmm;fnﬁn o’tl“hme@hperﬁnerﬁesbow that g25¢Cothe anhydrousi form of

Bk B fekokm o RS R BB O AP v
hurfRAS UAG DB, tE@Z@GhV@Hl%n&ﬁﬂl&at@ 1P Rrmodynamically stable form at
greater than or equal to 40% relative humidity. Therefore, at 25°C and 50% relative
humidity, the ZD6474 monohydrate is the most stable form.

When it is stated that the present invention relates to a crystalline form of ZD6474
monohydrate, the degree of crystallinity is conveniently greater than about 60%, more
conveniently greater than about 80%, preferably greater than about 90% and more
preferably greater than about 95%. Most preferably the degree of crystallinity is greater
than about 98%.
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preferred orientation). Therefore it should be
under stood that the ZD6474 nonohydrate form of the
w@e@3ment717 nvention is not limted to the crystBdHEGBR@G/003594
provide X-ray powder diffraction patterns identical to
the X-ray powder diffractionipattern shown in Figure
4, and any crystals providing X-ray powder diffraction
patterns substantially the sane as that shown in
Fi quor ehedavoriahedbtt dbubt, byahSean €abichhen@aitRaeNve mean ambient
i nvention. A person ski | led in the art of X-ray powder
tempigrpfureaid hmmrlgy aBydhe {srp (aghieahismpatsbirg nwe alean gdpppergture in
f
the Pang%ﬂf ﬁém?l q %Q é aé/afrﬁ&ﬁ e}%"gﬂ@%}rag\% %g %ﬁo\?\nﬁ rea?'ﬂllé €
amibhaﬁit hinhRlitye kx&imlflz&l etk eshsdboyt 45 andedis ratan/eﬂmrmﬂﬂt}e CBﬁ the term
for, exanp ghal ns a?ove 30 mi.crons .in size

“rel%\%? Iypididy yW8§"pF@B ¢ e (Voppf @WOFH}F“&F‘P%Wr%HSWETC tive to
the ﬁiﬁoﬁiﬂ Mt Souldl Q?pl%gé ¢l BE WP saltrhled 21A3 szﬂl%labﬁﬁcfaﬂﬁtby those

e position of"reflections can be affected by t
skilfed éx itwearty edlggivte fatmidity e fuhetigeotboth mbisgire nontbe and temperature

dif t |ibrat .

e A R
paitBRYuBt@iall ?\fﬁe SanSd B the XEfa§ pbwdkiediEBactibe pattdrh kBGwh M Figure 4

pattern datfa presented are not to be taEen as absol ute

and\ha$ mta(lu@bkthngen RO PEPIpEent pq@re (anglet2-batactaluss) thewn in Table

o BRSSPI L 20 e

varPslehdy ﬁ@ﬂd@ma&hﬂ@to drlotHer o&fré\lnema @ﬁiﬁp].e th andther( 28V ¢b) the values
X-Ray Diffraction Procedures) CGenerally, a
quofpd ¢ melrie ke canstiaied 3 absoiief r action angle in an X-ray

p OVl g\)vfnftflé’t%@@&%dﬁde? IdH‘Pra&fon'Ba([}glgﬁ xﬁ f%@oﬁtgr?&@ which has one

| ess, exa 2-theta or -t het a,
or mmel nsaamhexde@xmaﬂénsmepmahmg emm&asmmnfmt cemditibnb (vech aslegnipment
D acc t when, caonsi deri

Jo\Ve!
or iR 5o BRLERERL B RoRY s SR BRES fapray powder

dlffrra%ﬁgﬁ paitelaRa 2~°ﬂu13ttf&ﬂ;'dde%end: iHE b fledRir8nentlcofiAbhS(fh€example
understood t intensities may fluctuate dependi ng on
e dngo

prefenpé piiensaticy). doewtare driboulddbesmdersioop thap e hydrate

fore TR eRbr P g R B e cuuis G R RS pBiger
differegoly pitﬁﬁ‘ﬁ@ 1abntZd26b/the IX- f‘c@ poagier diffretien patidGhawn in Flgure 4, and

anhydrous” refers to the particul ar anhydrous formo
any Zppetspioy ding Xsiey aAwde Honppitsyurukptantiallyrthe Spgas that

shobi§n P%fré &?}hﬁvlt ncﬁg X&'i)@to?ﬂ'xfeg)'i'&}eﬂtf lﬁe | FXh4 A &S Ifed in the art

ccor aspec nvention there
of X—Sayppcmmied diffractpdais mhleeao judga thecxmbpastial idemtityho fck-ray powder
, mgr I ses a ZD6474 nonohydrate as defined herei nbefore
dlffréﬁt n patterns.

Persons skilled in the art of X-ray powder diffraction will realise that the relative
intensity of peaks can be affected by, for example, grains above 30 microns in size and
non-unitary aspect ratios, which may affect analysis of samples. The skilled person will
also realise that the position of reflections can be affected by the precise height at which
the sample sits in the diffractometer and the zero calibration of the diffractometer. The
surface planarity of the sample may also have a small effect. Hence the diffraction pattern
data presented are not to be taken as absolute values (Jenkins, R & Snyder, R.L.

‘Introduction to X-Ray Powder Diffractometry’ John Wiley & Sons 1996; Bunn, C.W.
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association wth a pharmaceutically acceptable

exci pient or carrier. The conposition may be in a form
w@iovakd7e7 f or oral admi nistration, (for exanplBCEHEB2006/003594

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

oi |y suspensi ons, enul sions;124i spersi bl e powders or

granul es, syrups or elixirs), for adm nistration by

i nhal ation (for exanple as a finely divided powder or
(1948)) Clpmigala@rysiatibgrapliy Cladndan Brtssal owdonb K hig) $Pf RaAleRinder, L.

| y divided powder), for
E. (E)é 4%2?3%&%?“3’8{1% ‘%P%eﬁ )-exanpl e as a sterile
SO0l Gériefilly, & HRRAREMOR Blor MM IFFARidaUnelenh hAY%E
subcut aneous, intranuscul ar, |ntravascu ar or “i'nf u5| on

diffepgtoigrag) is fley ortrojiius &15° Aethetnios tess tfooexafdpde 0.2% 2+tite ogigleally 0.1°
or aq sol uti ons

t |
2 5 Ry RRRER iy Ser PSSR Pt Ao
con§ld@ My te Sra¥ pOWRIRL Sl &t Mh paftbifil ﬁf ribhes 2084 ZrAanfl whhen reading
nmonohydrate i's adm nistered orally. I n genera

Tableg d\aad 2o erl@jtélpm’lQI Asit ﬁlnylldabe m@pﬁw@ihahn‘@nmtlmay flociahte
i tions

[ .. onal .excip
depdRfIEn U AMATKER S fAn SESHR S Tiol Mo SR ARS R ohteted
oriehtatiom)i t dosage form ZD6474 rmnohydr ate wi II normal |y
be adm nistered to a warm bl ooded aninal at a unit

dodier Hieravpifapsrofrdongh theterms “BDOMY fes basqlieafers mscal‘ch and every
| ' 0.3
formp O A4 FREE] b AP Zpdh oINS RS T Bl il

anh}eirawspﬂoan oﬁ ZB 6434 fisahhdegand (@D 6d X ampnehirbtet fefbtd #@ paticular

monl"ﬁ%‘?‘%%geﬁl 8?2%221?#8%?%%;”3'0;% aA unit dosage form
su %c&ﬂll%%%bﬂuﬁhetoispé@ B8 HleSn¥énkibn Ui s ﬂ&\ﬂgéd% gh r%nl%eutlcal

exa to 500 f active ingredie

comggsmgn Wbish comptrises & éEgéM)mO@olﬁldtetbe sndpfiogd ihsreﬁﬂqefawﬁd
of. .the dose r d for. the therapeutic or

assoyrag% y? catl?h@n}l?‘cegt)@m g t%\b?fmg’fct“?lg?ﬁ AFiiCease state

W [The B&@PSSiAGN ity BB ity & Forfsudt@PIRTSH 18] Lnihi3GatAS (for example as

treated, the route of adnministration and the séverity
tablets, lozcages, hardss spfé |Cﬁ@sulqsmws %@élwdmgmyn&, héHﬂSlOHS dispersible
pow@&@%} glta'nﬁfégr gib%% or %llﬁlfrsﬁﬁfok‘ g&nﬁlns\fra?ﬁlé% ;frlél %1 082%05 example asa

term’n 0sage
ﬁne]fyuil‘tlﬂﬁi pasdeor acbtfqutd&rq{sbbsﬂnm tdininerition By tifation (for example as

0 D6474 nmonohydrate as defined hereinbefore
a ﬁngl& df Ug éj pﬂwi erhdPhoateryeral ngecting Gfor gxanpie ana giHlegiolution,
suspeiNioRér R¥ioR Yo ilEEARBus @uﬁdﬁf&n@@ﬁs ﬁ%ﬁ%&ﬂg@ rgﬂ?asculgr or

present invention is a 2D6474 nmond rate
infugien dosi)f for eomcrd adwéisimtian (fodiesanplnts ceany,arinternksy géis or
drate as.de d her hefore f r use
aqueg o s B o g 6 e SRR oL os o

SUppOSISsTY). Arre REABIR AWGU T4 ¥hohSENHTAHR 9 ﬁfnﬁlﬁf‘sﬁeréd‘oﬁlly In general the above
war m bl ooded ani mal such as a hunman bei ng.
compositions may be prepared in a conventional manner using conventional excipients.

The compositions of the present invention are advantageously presented in unit
dosage form. ZD6474 monohydrate will normally be administered to a warm-blooded
animal at a unit dose within the range 10 to 500mg per square metre body area of the
énimal, for example approximately 0.3 to 15mg/kg in a human. A unit dose in the range,
for example, 0.3 to 15mg/kg, for example 0.5 to Smg/kg is envisaged and this is normally a

therapeutically-effective dose. A unit dosage form such as a tablet or capsule will usually
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Thus according to a further aspect of the invention

there is provided the use of an ZD6474 nonohydrate as
waledoroadiher ei nbefore in the manufacture of a PCT/GB2006/003594

medi canment for use in the production of an

ant i angi ogeni ¢ and/ or vascul-#8- perneability reducing

effect in a warm bl ooded ani mal such as a human bei ng.

According to a further feature of the invention there

contain ffbloatdad@ﬂie |215 toesjondk Cﬁﬂgrcltlpé B@t@é&i\ﬂ Bﬁf@]@l’gly&r&ﬁil? d68Y i@ the range
ascu perrrea it reducing effect In a
of %Mﬁ%@%& e ﬁy?iim fég e doss erep dorie therrpsatieion

o LS EBLEOIRE SRS IR et sy

the Hedtitieatdd Hbe eduib ef aineinisiBidY dhdthesévedtiadfithe Hlrmss being treated.
ant.i eni.c and/ or, va cul ar r nmeabi | it duci hg
Ac i@y TR sl b Eiag i BRe Enatispy hay Trymind the
optinfi@i¥gRgel N addi tion to ZD6474 nmonohydrate, one or
nore ot ﬁer subst ances and/or treatnments. Such conj oi nt
t r edgoeEding tmayﬁty@lea@sme@tm”dhmremy inyentidretheierisiproarited s D6474

dmini str
L S S A
anir0il bodglibgahergicol ogy it |s normal practice to use a
conbi nation of different forns of treatment to treat

each figther éﬁ%urﬁpf Hegspreat inkentionds & £D047¢ s108ghydrate ap defanred

her&%%%‘%%)ﬁﬁ ; aecd(g&a%aegl? %R@&Een&lg%aiﬂ@ﬁé ﬂm{)]rho‘rillgfgf‘a‘ié QhekifBed

herenhimfmt: Her ase)as a&;]mdncan’(mtrﬁir Ipecr(thMgEm)anﬁmK@ds gdnby zﬁﬁl/dfailaﬁ‘cular
or| S erapeutic agent: (i) other i
Peﬂa P{g@&i ’é‘rf'f wargyy @Woggfp %IH@@L ‘wﬁiaéﬁ hyppan beingt he
ef f’ﬁﬁlts %c&irdl\ﬁ@%&!&ﬂ Iﬁﬂfhe? Qﬂf&:ﬁﬁl th@invgﬁt%’ff tBeIfeQH)IQ)R/lde(lfﬂ?er use of an

exanpl e the anti-vascular endot hel I al

ZD G4 4 mapnohpidiatoasydeffiood bérginbreford mwhsmanu\iﬁanm}q Ofandedlhmelt for use

different. ne from
in bRl oF e B i RO AT RS e bR, e St in o
warinb18gdddrandBiduthl A€ 4 homan Béiﬁ'gOSt at| n, razoxin,
t hal i dom de) and i ncluding vascul ar targeting agents

(f drccandingiosn Qisther ©alce ek the inyspiiemikers isntpvidedponeitied for

Pm@“&?’%o@s%ﬁa@% 68 Gy B b i e, v

warﬁlzbﬂe&kﬂamanail tuvh agadmuiaabetignagiced ofgehttfcatat iibetcdniprises

l.nt er.nati onal .Pafent lication WD 99/02166 the
o EHES () Sl BT LB T E RPGBR DG AThopbi i edefined
herdd®e@dr8. by reference, (for exanple Nacetyl col chinol -

O phosphate)); (ii) cytostatic agents such as

antZLESH mogwhydiafeos ar rainpigeo genivexifoe Mascular peinfeabidity reducing

ager?[tgalgg g‘iﬁ%’r %gagaﬁrf %%%;cg? ﬂ)regapléyf%g ?n%(];gg“cg?/% 11? 23&1{1019 tonZD6474
monohydrate, one or more other substances and/or treatments. Such conjoint treatment
may be achieved by way of the simultaneous, sequential or separate administration of the
individual components of the treatment. In the field of medical oncology it is normal
practice to use a combination of different forms of treatment to treat each patient with
cancer. In medical oncology the other component(s) of such conjoint treatment in addition
to ZD6474 monohydrate may be: surgery, radiotherapy or chemotherapy. Such

chemotherapy may cover three main categories of therapeutic agent:
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ful vestrant), progestogens (for exanple negestro
acetate), aromatase inhibitors (for exanple

w@easnsorpl e, | etrazole, vorazol e, exenestane)PCT/GB2006/003594
anti progestogens, antiandrogens (for exanple
flutam de, nilutam de, bicakl#t-am de, cyproterone
acetate), LHRH agonists and antagonists (for exanple
goserelin acetate, luprolide, buserelin), inhibitors

(i) othebantiangidgetiasgents arch ex dwpé ehidhrialsbi thedeffects of vascular

antj-invasi on agents (f.or, examl e .met al | opr.ot ei nas
end?ﬁﬁﬂwdi%w fg"r‘tR’é%ﬁ’éF?‘@rFéElFél%e %lquwﬂ%? r@ﬁelfceﬁr%w%a%@or
i ' | i f QK i
B AR ) A IS By o

thodealefinedhéreinbefies (for exermphplirmnpletishibitod ef integtirgoad@ function,
fact.or and h ocyte 0 .factor), such inhibitors
ang1°ﬁ@flﬁnféz<5%ﬁﬁﬁﬁfo§&%f%}r N%P%g’@igé@?" deRingRacfs (for example

conbBEERUB plRRHIRO M ESomiduRlls EXATRIIGN Thterm@Rbial PaRBRApplications
anti body trastuzumab [ Herceptin(tm| and the

WOA40580pBIO AP 665 W QXL (RRARIVOIRZ64434 and FHOL/08213 and the

AR P B B S Sl P e o

entifeedibdlysuté Of whiXR dABbEn &R nt@FbiaYed k&S b§ @efbtends ¢for example N-
i nhibitors such as

acetylcolrhiiel-6-pbosphatgdr ophenyl ) - 7- met | i oxy- 6- ( 3- mor phol i no

- ' . Lin. A . i /D183 O).
) ROPRAEY b TORE o PrdoesBORE (5P EddiP oy it £
raloxi@eneadeh@gigeﬁBJ [\ifﬂéxyfﬁe),%btzﬂ%iﬁ)re@pd)ﬁ dowln)reg7ule(1tgrs (for example
6- am do- -chl or.o-4-fl ugrophen -7-(3-. .
fulVﬁ%}?a_(é%Pli%sfﬁ%faé i@%} GEAPiRls arqgﬁst_npff fratits) Bétqmafwayl}lbﬁwa (for
exanple! aﬁi@ét{&ﬁ%?fé‘hﬁ?olg | \igeld, @J]Z'éalﬁésiéi’l%f )ahté@%g%%(l)éehg, antiandrogens

antiproliferativel’anti nedplastic dru
(forepmbpledtutanisies ibrtaoide, EHsalutemidd, nypretraml acetatp| IdERI agonists

such as timetabolites (for exanple antifolates |ike
and 3E o Rt ERMIE GPBBRI et AT o DRSEF Ay B HESIoL S0-
reducBRa{f4F ex@gﬁ%b @iﬁaﬁ%e&,da%ﬁ‘-iﬁ{/&?or?ﬁ@h@ Qﬂﬁ_%xamglse nze];t%l}oproteinase

cyt osi nea I nosi de); antitunour antl biotl
inhibiterspike meminastat yiod inhikdtols dfereldnasamjasimnogdeh @otiyatonreceptor

o RS Ror RS o BRI D e R o
exaififlel plabley @S ivell @FovRtk 3HRbLarfel &Phﬁ&j}te grcﬁﬂ:hm&?,t JuBh inhibitors
. alkylating agents (for exa e nitrogen nustard,

inclpqq grrwitafactos Bnighadigsustowth Irpsteater agtjadigsh opéreamindethe
o O B8 AR R S MR R (Bl et

[C225 st ] mensfetasel Bhitires, ¢rosine kidhseinhibitdrst fax et gl inkébitors of
t axol , taxot gre);rf t Qpoj soner ase inhibitors (far

the @*%ab g@b\ft% W}IB(@X exanple EOER %‘BBE’/' tyeosHiskinase inhibitors

sl RIS RGO LS TR B
amiss (griitigibn 2B §39)aNe(3tdilyyrythheayly-657bis(2amethoryethotyddinazolin-4-
amué%é%ls{elﬁ@pﬂ@bgﬂ%%gnlgt égé(r}efll%;éqlqa]ﬂg@?c%%rtolﬁ &l)ro{)%ggﬁ—ﬁ&)-
morpholinopropoxy)quinazolin-4-amine (CI 1033)) and serine/threonine kinase inhibitors);
and

(iii) antiproliferative/antineoplastic drugs and combinations thereof, as used in medical
oncology, such as antimetabolites (for example antifolates like methotrexate,

fluoropyrimidines like 5-fluorouracil, tegafur, purine and adenosine analogues, cytosine
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(iv) biological response nodifiers (for exanple
interferon); (v) antibodies (for exanpl e edrecol omab);
W@ 200y/034117 sense t herapi es, for exanpl e those wiT/GB2a06/003594
directed to the targets |listed above, such as ISIS
2503, an anti-ras antisense-13vii) gene therapy
approaches, including for exanple approaches to
repl ace aberrant genes such as aberrant p53 or
aratihesiderentiBROAr antibiBRCAKpr GBRPIe {rdkmeydineelikeatirnzyie

-d t her . hes, . hose usin
ble R OB U R AP Pls T Hd S VB PEARET 6
dacﬁlildrﬁﬁﬁﬁ?,%ﬁ&ﬁﬁ@cﬁﬁ@l%u%ﬂ&’erﬁﬁﬁﬁ&e(%}ee%aﬁlglé cﬁ‘é{}ﬂﬁﬁﬁ @arb%%lgtﬁn ;

patient tol erance to chenotherapy or radiotherapy
alkydafing agents dfoy gxareplesitsoasa nysteed,ithelpladyn, chleganiidil, pusulphan,

j h i ngl ydi f.or., exanpl e
vl Ao B A AP el PG AR or cxamote
vindanaliideige ke vingrigfnepeibbRtine vibeding @idoselbimE Cahdasxoids like taxol,
transfection with cytokines such as interleukin 2,
taxqieiel roROuemperasedrhifiten (os eyarenl papipegeriylotoainsrike etoposide and
tenipbdid hakhMhe! %@E@Ean, @B‘H‘BBP‘F&& H%%sggﬁﬁﬁgga%%{%l& e%rlzymes (for
r ed 1 nmune celT's’suc

ner gy, approaches usi n anstec

g
exampleagpakginase);rand thpnidgbtalgndrasd inhitdterd Gor expppbaalittexed);

i. t oki ne-transfected tunoyr_ cell lines and
andéaé}?lgla%ﬁgges E Fh?f“gtﬁ?riap‘?‘ﬂ]icd‘g il’&éi‘é‘?’ﬁ:i bodi es. For
(iv) g@?%l:ﬁ rfés‘ﬂ)%ﬁsé&ﬁﬂﬂiﬁ'eﬁt(férreﬁ%?ﬁg%teff@%npe achi eved by way

_the sinultaneous, sequential or s€parate
(v) andibodiies (fonexammple £drgcalD®a’d nonohydrate as defi ned

~herei nbef d I targetin t, describ
o) AR OB B Fact oL ont e e bt B e T b e Shove
sucl &30P 2503, ah aWPrIMiddMB6) . 1t is known from WO

01/ 74360 that antiangi ogeni cs can be conbined with

(vVid)agRnp Higsanst apmegaghes, inglurbexfpn exasnilp popraaches to tepkacp pocseamt genes

[ v, ' LY Hed inati.on with
sl USSR IR AR CORLEL T o
pro-dgeythétapy) dppreackestsuoinds hosssiigecyicsss ddadiings ahipmelind/¥hnase or

01/.74360 ich is incorporated herein by refer ence%.
a bagigrial irersHetAYy EYInAant AERHDCs ovsrerssPatiFteleragce to
cherR6@¥af$ Or AadiBRh ALY Qichlak SRlTRAe Rhistnd SER$erShRbfid

assocl ated wi th ‘@ngi ogenesi s i ch conprises the
(viiigninahetherapy epprofichas, ieflidiog furexamplerdi-1GPo andciavidiorepioaches to

: f ZDB474 hydrat e, as defined herei nbefore and an

s o PO RO LB e oS BB A Sy

suctBds ifitefBiRA 2DRitdHbukMCL O %hﬂlﬂoéﬁe-ﬁl&%h&%’ col &Rt diflging factor,
the present invention there i's provided the use of a

apPIoass Hutecarrse -esllapsierdanmsershyvngiransiegtdd immne cells such as
cytoizﬁlregdrarﬁgﬁt:%ﬁ %leﬁ‘(ﬂ%i@&ll@fﬁp‘pﬁﬂ%ﬂ%ruts%l%Scly}/oFfdne-transfected tumour cell

lines and approaches using anti-idiotypic antibodies.

For example such conjoint treatment may be achieved by way of the simultaneous,
sequential or separate administration of a ZD6474 monohydrate as defined hereinbefore
and a vascular targeting agent described in WO 99/02166 such as N-acetylcolchinol-O-
phosphate (Exampe 1 of WO 99/02166).

It is known from WO 01/74360 that antiangiogenics can be combined with
antihypertensives. A ZD6474 monohydrate of the present invention can also be

administered in combination with an antihypertensive. An antihypertensive is an agent
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agent for use in the manufacture of a nedi canent for

the treatnent of a disease state associated with
wW@ar@rosEnesi s in a warm bl ooded mamual , such aBCEGBX®EN03594

bei ng. According to a further feature of the present

i nvention there is provi ded-H-phar naceutica

conposition conprising a ZD6474 nonohydrate as defined

her ei nbef ore and an anti-hypertensive agent for the
thattlowerts iboutd poréssaredse fsreexainples W@ S DTH36EEhishtidincorporated herein

I ogenesis in a warm bl ooded mammal, such as a human

byrﬁgﬁg "According to a further aspect of t he present

in Vﬁrﬁ‘fs l200braAg "6 tlie}r@é’eﬁf’ ind&dicd &k %B@E? RRAd S¥9redfent of

anti - angi ogeni ¢ and/ or vascul ar Ity reducing
a dleﬁaﬁrest@telaﬁsoalamr with bogidgshesin wimdh, commiseaﬂae adiministration of an

R I H  TH TNEEN

an dAEBpeiEsBretigaittto A ARL blobIIEMIBAS il a8 dinandesRr di ng
to further aspect of the present invention there is

pr CQ ing toea epfeatre ofibe presens anventign foexipprovided the use of a
f
confFAAONF 87D AT ST RS ReERE R0 lg spemgvpertensive
agemtefoi userie Ifite ﬁl@ﬂiufmtméwflangecﬁkfaxmt fofr?llitgﬂl eg@bhtcofardiécase state
vascul erneabi ity reducing effect in a .
assq%t?rf ‘Bra% aﬁeag??&ﬁﬁ%&r a W@Ue%lf%deg nKGHAH> Bt 3§ 2 hpmep beingd
antA fgReES RS ARSRESoARE pRalA 'lwenﬁ&%ﬁrégé isBr Ol &
angi ot enst n converting enzy I nhi bitor
phainpdviettiicab ceppositiey cmuvmnrrg 4 ZD6étepbochydrita godifated hewsidbefore
ner ic rece

and %ﬂtgglgglyg 1%661)3%@%'5%% e{tfggtg{f?q gf? aO 13eag atate assoc ateJ with
angidolRisas @Wﬁ%l@oa@%ﬁhﬁm Bh QAR IRk Belup%c kers).

Particul ar anti hypertensive agents are ci um channel

bl dtdeerding trpyfusthensspectod ﬁmr@ﬂengln@mtmethcm i pmotvmieé amethod

N L

Warbrl—biﬁ&(&rdé‘anﬁl’ﬂalb bunbke ahuma@ beR@| which c@ﬂﬂpﬁbwﬁdﬁhﬂﬂ@féﬁhg to said
bl ock at ed above ZD6474 nonohydrate is o

anlmq%taéreg‘rgrtlreoqmwné ohmZPRAYT Bgesihwlraagr defmeddictainhefore and an

¢ Ivelab¥ntl €duci ng ef fects. ZD6474 nonohydrate is
anlgls('gect eaJ g%e useful in awi de range of disease states

i NAagdrdugg Lanftether a:k'pacti@tf €=, preseot ingeition thére ursrpr’romdéd the use of a

rthritis si's rcong, . h ynphoed
confiirtalin b3 20608 PromR e A e P st nd 4P B pornsive
agerit S 18D Afinbfachidé 6F mﬂéﬂﬁaﬂbwﬁﬁ%duﬁﬁg'ﬁﬁ ahtithh dﬁﬁg@ﬁé M¥/or

excessive scar formati on and adhesi ons, netri osi s,

vasqyles paretabd s redueing Qf@cblrlelemrmgblan@lecbmmmal dhigleaseluman being,

no s e BRnERRE v Biefus afl Rl chilfieb Plofys apeigirsn
convstting érygHe iahiBitbRqACEEahibebkH anb@dtensil I tertleﬁtoffm&bgmﬁsts (A-II

and | ynphoma. In particul ar
antagonists), diuretics, beta-adrenergic receptor blockers (B-blockers), vasodilators and

alpha-adrenergic receptor blockers (a-blockers). Particular antihypertensive agents are
calcium channel blockers, angiotensin converting enzyme inhibitors (ACE inhibitors),
angiotensin II receptor antagonists (A-II antagonists) and beta-adrenergic receptor blockers
(B-blockers), especially calcium channel blockers.

As stated above ZD6474 monohydrate is of interest for its antiangiogenic and/or

vascular permeability reducing effects. ZD6474 monohydrate is expected to be useful in a
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such conmpounds of the invention are expected to sl ow

advant ageously the growh of primry and recurrent
wa@elord3drunour s of , for exanple, the col on, breBST/GB2006/003594

prostate, lungs and skin. Mre particularly such

conpounds of the invention at? expected to inhibit any

form of cancer associated with VEG- including

| eukaem a, nultiple nyelom and | ynphoma and al so, for
widexaigelof diselse sgitesmbludingtchnss, didbietasy psmasis rrhaunatemltarthnus,

solid tumours whi.ch are assom ated wi t
Kaposperreomay DR P BN QR FR, aGHEE aadg rqnil%mhrgpathles

ath&@xﬁ’iﬁ,rbg'lﬁeﬁtal NG, aﬁﬁﬁmfrﬁﬁé 6139559%&@%%@{1&%81 ex esswe scar

inclu or example, certaln tunmours
forrbatérmsind adhesoras endomatigosisy dasfnnthalaltamw Wkéding ami ocular diseases

.addi t h
with el el Sr) il B i e bl a5ai it GeBierdetgR Gaper may
affeRBa3Nshid st Peludad lehRRnia iMultiPR rfRY6GhS BRERMmpABHa. In particular

standardi sation of in vitro and in vivo test syst ens
such gpmpernds f thednyeniopfare ¢xpeeted tctlew afivaniigeppsly the gpwth of

orif i BRI sol M08 o 0PSERRL 1 dofod Bl BPBERLRE Yo and

skin)l Mlere wusti@aady chhtcbﬁlpeamsaif tlis)mvmwmabemﬁeﬂeﬂ t®inhibit any form
agents. The assays witten up in WO 01/ 32651 and used
of capcer @ssocintsg Avith X%@Fa@clﬁlémgdwaew) mukinle pyslomacai igmphoma
(0]
end QO R EtpIROGE DI R0 Ry U R Yo P SIB\ofich are
assddisted with MEGF tqspedi)ﬂlle( thostdinegrs WEEeh are segnifintip Idelgandeatrmn

VE@E& oth@:& E%:er{l §|s iéﬁéi}%ﬁlﬁ gs Ir%%P% ?\‘gaél g‘lin¥0urs of the colon,

bredsntp%gﬂﬁ&|1aﬂg\|br§h%%%elspiay Lab 5(3), 19-25, 1987) or
by "cl oning. These nay then be expressed in a suitable

ex pineddition te its vesinttheraprudic qumm;@mma@m mhnqlwdrﬁéet defined

e .acti exa d rece
herd R € ot Yatstasr e O LR 9551w € on
starfaﬁrcﬁ@ﬁ@ﬂ‘@f netro PhO TR IMO tedt gyaﬁeﬁfstfoﬁmb |e$alumﬁ:frﬁofftﬁél BfdtedtHof
display intrinsic tyrosine kinase activity. In the

inhipiees offVEGR regeptor uesnt onase aptl(l@ewﬂabﬂxataae@wabrﬁuch as cats,
dog? %ES &ﬂlﬁ% ratankt xﬁhzg fdf %Ts%gltch Eﬁodr?éﬁttlc %&ts.

he cytopl asnic domai n,” comenci ng Wlt
andlhenesbaydiwiiftdnne eV O 01432650 and dod, to dess ZD|6I9@¢I ateyas follows:

519- 524), was

o1 L85 a bacul ovi rus

tr a’ﬂﬁﬁ) hﬁﬁ? H@t@ﬁni‘ﬁ@ﬁh@rab{lft? Bf £ &@f@n?po@tﬁ& ¥Mnh{bi€Srosine kinase
TheBacul ovi rus Expressi on System A Laboratory QGuide

activith, Di/nepcadihgRY EGF opgpideral Whﬁwtm{@ﬁﬁélrbcepmgmpbmmw

do ﬁ%‘gg%ﬁ? 8%%“38?%%?3?% aual hg% f :?g rl\égrl by o #5131 Biotechnology

LabC3(3}, 1823 €987 br b iclonin}s eIlHes@ﬂ)la $h€ﬁlf&fex9i©%m| 1ﬁ a suitable expression
Sodoterafrug| erda 21(Sfzl)) with viral \;&
EGF and EGF

sysnbﬁ)atprﬁ ﬁﬂgtenolsa@m Cithityresanedingsg petivity. For example

receptor cytoplasmic domains, which were obtained by expression of recombinant protein in
insect cells, were found to display intrinsic tyrosine kinase activity. In the case of the VEGF
receptor Flt (Genbank accession number X51602), a 1.7kb DNA fragment encoding most of
the cytoplasmic domain, commencing with methionine 783 and including the termination
codon, described by Shibuya et al (Oncogene, 1990, 5: 519-524), was isolated from cDNA

and cloned into a baculovirus transplacement vector (for example pAcYM1 (see The
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reconbi nant bacul ovirus. (Details of the methods for

the assenbly of reconbi nant DNA nol ecul es and the
w@e@pasdtl on and use of reconbi nant bacul ovi r UBCT/GB2(96/003594

found in standard texts for exanple Sanbrook et al,

1989, Mol ecul ar cloning - A-1&boratory Manual, 2nd

edition, Cold Spring Harbour Laboratory Press and

OReilly et al, 1992, Bacul ovirus Expression Vectors -
Bacalavirue EapessioBysiah; A\Nabbtatd?y Eide) LK itg ,an&l@NDY@bb@)ae,

chapfiag gl Eatl, 9P ghac SES bR i Bevavirogen
Corg&@%lgﬁemﬁﬁﬁgc@%ﬁz%ﬁ comstREMReY cd-@é’i%feaedQHQ 1%9&%% (B example

G- receptor, CGenbank accession nunb

Spowewﬁ@mré@ bﬁSﬂZlé)(mtbszgehDNA ®e é’ihmnhlagemﬁmméchol&bto prepare

e TR E

mol%tﬂlt&anﬂﬁhﬁpfﬂéhﬂah@h bed 6196 (ﬂ‘&edoﬂfb@ﬁdnlt Batuldvirdis 3lbe found in standard
har vest ed 48 hours | ater. Harvested cells were washed

textyiqriexppplecmbratogihal980 Bipleevletcloning nd bdtastonnMemBg)2nd

. chl ori de
clgh NSO BRBEAIBL 8ot apd P S, 9B g1
Expegsbidn NN'E@rPNBFLe(behtmyINﬂ&pﬁS WHI 7E15€m5,155hd1®/b S0l Work). For other
ride,.10%yv/ v ov/v Triton XICD

oSG RGP PG Rt s> RS IYY GAERGy HaiBRd{om methioning 806
(K]j]@ 'Géﬂﬁﬁﬂ@éﬂceﬁid?ﬁﬂm% NO%MIzran@ af @‘lﬁﬁ& k6 %ﬁ récg%é)(}enbank

§hen yl met hyl sul phonyl uor| de
acc@&!@@ @u]’nbglt PRTER) mayde dansdhaad f:xprsstsbcypr eparedmbaaV

o 1 Gttt 9 30885 A R T Btesied s placue-

purd AR ieeSmBinadt3iRQAt h BNl@licHOGF idfBRion WS A haRlestc€ A8 lﬁH@rs later.
stock) was renpved and stored in aliquots at -7Q0

Haryested CﬁHW@ﬁ wished wgthgekcald ?bwhm@ffpteﬂéale@ so&uttdmdPBS) (10mM

I
i L 50U ] S T SRSy
resu§fiended & m&/bﬁllkitHN’ﬁGﬁ?MSF 20 mMrBllepés BIY PI5¢ 850 M ebdiuBtcBfide,
2000 with enzyne diluent and 50

10914 il v 200 XD SanMmngsomig e dcd M hyiene elycol-
bls(ﬁérﬁﬁhetggrérgéggww 15 olHbdi UG (BGRRY PAM PRI T ancom

copol'y g tyrosine, or e (G u,

(pheflypetiTylsylpkior3] TuSile THhoPOASIs adﬂécgjggtcbeaf@rﬁ h;ggbﬁi 2 HEDOK

Q0C. and t 1in Wt
prevpfedt O0EBA s REORH PRk Bwed RG] silign cells. The
susp@h§1bﬁ fMs saRsiizRl ?orsl‘@)l HinlR8 MBS 06l A v\éll@tsﬁp&hétant (enzyme

I's of assay plates (Nunc maxis
stoc}c)nmﬁmmom:@ gid sthiedhn abqlmtssaaV@’dI dteath haeﬁztbamhe:frstcghten@tme was

s g oI TS O P B
sodium orthovanadate, 0.1% v/v Triton X100, 0.2 mM dithiothreitol). For a typical batch,
stock enzyme is diluted 1 in 2000 with enzyme diluent and 50 pl of dilute enzyme is used
for each assay well.

A stock of substrate solution was prepared from a random copolymer containing
tyrosine, for example Poly (Glu, Ala, Tyr) 6:3:1 (Sigma P3899), stored as 1 mg/ml stock in
PBS at -20°C and diluted 1 in 500 with PBS for plate coating.



10

15

20

25

30

were washed once with PBST (PBS containing 0.05%v/v

Tween 20) and once with 50 mM Hepes pH 7. 4. Test
w@eoooposaTds were diluted with 10% di net hyl sul php&T/682006/003594

(DMSO and 25 m of diluted conmpound was transferred

to wells in the washed assaylf ates. "Total" control

wel | s contai ned 10% DVSO i nstead of conpound. Twenty

five mcrolitres of 40 mM nanganese(ll)chloride

C onDa il day bBfivb dcbeasomi 108 8'of dﬂﬁﬁeﬂ lRotssplatst o LWt idARY asixpensed into

ed to all st wells except "blank” control wells

all Wescaf %th&@tﬁ%&lf%ﬁa%m ?ﬁvyeéhmwale\msa Héigh werpseatesl and left

reactions 50 ml of freshly diluted enzyne
Ove%@ﬁ;tg'gg to each well and the plates were incubated
at ©Oo ﬁm dayroy dreatssayethe subsB@tersohuiioa svas Hiseatded ahdl thbaSsay plate wells

el SR a0 e uoLL s Ve NEShed LIS ML i s

HeB pHphasphot yr osi ne anti body (Upstate Biot echnol ogy
Inc. product 05-321), diluted 1 in 6000 with PBST

conkest enmgpudds Hevd dilthesl itk lﬁ%rdlmeﬁiytsulphnx(ngsDMSMd 25 pl of
ed to achvve dt at es re i ncubate
dilufie] compotpd F@ﬂﬁ%ﬁrﬁ {radfiaR gRvamhedarar H’g"tetshéTP‘ian"LﬁOBtml wells
conﬁiﬂiédW@%‘DM(b et of SofPb&Rl. Wi dhtyBod mi B EUsTN i nkel(\j/l

mcrolitres of horse radi sh peroxidase (HRP)
ma@ﬁe@p(lé)nhllond@ sewainingaftV adehosinasie isplaosphate GATP) wPadded to all

2 AT T I T T
To ﬁﬁ‘t‘ thedbadtBAEBH ﬁ[@?fr@sthw &i&d &f Z?R‘Q vgééjal_aﬁgéén{‘g) e{']a g)ellgﬂa the plates

d washing the wells twce w
wermrmubatcd riemowf temperature for 20 minutes. The liquid was then discarded and the

welfs giere A IS BRI S U eaP GO BHEoS g SAETS
pho%;ﬂﬂkﬁbmﬁ@ﬁﬁfﬂ'oﬁ? Q@ﬁst&t%%ot%&%ld fﬁf 186 gﬁ'j)dlfc'f @§J3b190 Bﬂﬁb@érl &6 6000

sphate-citrate buffer sodi um

witlhBBHE pamtemerrm@ é%wtvrbomrmwgm alfoemcm (B )e was Addad tojeadh well and

[ GRCSB ul e
I T TR R
washizipehd Wells twicervith @B IO rOﬁ&nﬁﬁrd@ k& Bredlof h@t@g}adlsh perox1dase
the optical density val ue of

(R e Shish artbTiauss FEantipos (hagrhim apsloghse: g adiuted 1 in 500
Witlg#]%$?lpglﬁgﬁ£r{_§go ﬁge‘&é{g@an v td@& qu’\?% g?a?%’savgééjﬁ E%J%Lt%d for 1 hour at

roorncbemperhtumalbafm disenalings the hqwd%ﬂemmhmg thdrwelds fwdté @ith PBST. One
tes u ave 50% i nhi bition
hun3 SRSt 51 2.5 2ero POy Betbez g - PP B b A ASETS)
f
o TSN S DG o
freslly pienseas 2hioM ph@phaﬁacmaémbluﬁfc’n@lH XY +cQaD$% s()ﬂ-illm‘aﬁﬁrborate (made

Wlth;%%yﬁaece Fﬁ%uefg Iélsvsfq h'so 1uni1 Ber orate d’%B() capsu e élgr?ja P4922) per

100 ml distilled water), was added to each well. Plates were then incubated for 20-60

minutes at room temperature until the optical density value of the "total" control wells,
measured at 405 nm using a plate reading spectrophotometer, was approximately 1.0.
"Blank" (no ATP) and "total" (no compound) control values were used to determine the

dilution range of test compound which gave 50% inhibition of enzyme activity.
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serum (FCS) and were plated out (at passage 2 to 8),
in MCDB 131 + 2% v/v FCS + 3 ng/m heparin + 1 ng/n
why@rosorti sone, at a concentration of 1000 cepPdEHGHR006/003594
in 96 well plates. After a mninmmof 4 hours they
were dosed with the appropri-28-e grow h factor (i.e
VEGF 3 ng/m, EGF 3 ng/m or b-FG- 0.3 ng/m) and
compound. The cultures were then incubated for 4 days
(b) &t V&M@ME&th&mmmhmaydi oxi de. On day 4 the

oo TS ESaY BrisnRies B Y ofale fosiend bt the gepwh factor-
st11ﬂ1ﬂé%€<l’§fo¢i‘ller5@6n élfmwiﬁlmﬁhea &8 Iéldmeeal%nyﬁﬁwﬁc;m ng

96-wel | plate harvester (Tontek) and theh assayed
f orHUNEET gabls azmr@ﬁol@ﬁedtln IMCOB l&lt(ﬁhla:O%Rb) b7 v/v foetal calf

s ke Slang R ffiec i D aesae D e ER L MC TR P L FoPaiGics + 3 nem
hep@i?Wih.d ﬁ‘l‘lll (llroé&h eaBtec{jco(fl@%Iltraﬁl)H loll@@@ééll@)@vég%ia 26 well %lates.

conmpoun I vo Sol Tumour Di sease
Aﬂereasnnmmnasmfelshmmathey pacs dosed fvithaheapprosridte giomtth ictor (i.e. VEGF

sol i CalLu-6 tunpur X rafts were
3 ng{m af‘gvl dreimi ot i l%%lt‘lfq SR andefpginoun h§ gulgrpsers themy
111011’Ba€e% foPY¥ daysog gran ﬁ"i’t‘l’l37 S%Jcﬁx‘%h abxade. Il &8 Al:ﬁle%uﬁures were pulsed

Il s/ nouse in 100 of a 50% (v/v) sol’ution of
w1tlwbmﬂ1/g®lll qunmicolrthyﬁméme ¢AltershemmedduotiTRPe6l )day sSnaibhted for 4

hougs” e &l ehy amerﬁ@éve&aoléﬁg(aléafai a%frgiﬁlse%@aw%i Alfhten assayed

for fﬁ%ﬁi?y@fa%o%‘?fﬁlﬁlﬁﬁ‘%!h%é’ﬁ pli% (Ycﬁﬁlﬂe'r elnc%ﬁldrﬁﬁln%f%‘cﬁoaotwﬁy into
vol unmes were calculated as: (1 x w V(I x w)

cellg p:p(g])esse@ha@ cem] ves pigpd th oregewe irthikitien ef gramdh factdnfstlmulated cell

en icular to the | ongest dianeter. Test
prolgtlgﬁaggﬁﬁasce dm nistered orally once daily for a

(c)mVlh/tbfﬂﬁll@f[‘uﬂloﬂlrﬂﬂiﬁésel‘ﬁﬂﬁel(lomr0| ani mal s received
npound di | uent. Tupmours were measured tw ce weekly.

Thlsrwét IngasaTes de APaGHHoS GomperRdsTa iRt selid iwmpue grasth.
co l t
gr gf%%dvg ﬁgrbé;llr txtﬁllc?%r ?\?f fr1s(l)f1\é8 ulr'lll% Jﬁlﬂl{ ? élgg‘ﬁllq ic Swiss
nu/isi mivief by subcetadedus rinjiectinth ofsllxlllg GaISI—G delﬂﬁ/moust&m 480 pl of a 50%
bi t or

(Vv F%@E?n of IQ% g\hl e @g@ﬁ@ﬁﬁg\%@?ﬁénggﬁi PG Il‘lter cellular implant,
mice W Sl deait t 95@8 4308, soi80 bt opafible Pod é egn Qblumes.

conmpounds of he present i nvention may be asse
Tunfi@rs mmmb@umdl usglgafenacr celipetaynd tvaldmeasvedeeadwlztte@ as: (l x W) X

her ei T Toxicity T in Rat This
VO FEAGARY. Phirt 18] e oo Rt B AP obpghplg 0 the
g&ﬂ&aﬁ&e@ YPER tcms&mdsrwér@ SarhRiRdrad oen_k/ rahxé@a%l Bf @Wiflimum of
| ates of the distal fenur and proxi nal al, and
b,omd casis@swimals reskivied sompeurtiodibghc érum;chan ges: measured twice

Weel%l el:hetllex% 0 growth inhibition was calculated by comparison of the mean tumour

volume of the control group versus the treatment group, and statistical significance
determined using a Students’ t-test and/or a Mann-Whitney Rank Sum Test. The
inhibitory effect of compound treatment was considered significant when p<0.05.

The toxicological profile of compounds of the present invention may be assessed, for

example using a rat 14 day study as described hereinafter.
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Angi ogenesi s is an essential event in endochondra
ossification during |ong bone el ongation, and vascul ar

w0 pwassaomn? of the growth plate has been suggestBdI/G82006/003594
depend upon VEGF production by hypertrophic
chondrocyt es. Expansi on of tBE hypertrophic
chondrocyte zone and inhibition of angi ogenesis has
been denonstrated following treatnent with agents

(d) WhDaly TopaityfTestilnlRat sequest er VEGF, such as, for

?)élafﬁ)l% Fe’s’g ésieg\siug@?t% ﬁ&%ﬁ?@é‘%@@@g}pr géli? ’stigiirgc%?eis%,rtihg _zg}_ge?éfe}ilygertrophy

in thY f&tnordt iphysOnakskih pldies oV Blcistdl: feRE ah® gfcfi!irﬂal tbia, and allows
VEG- couples hypertrophic cartilage renodelling,

assegermeitiof distenathaderiesd ghangen bsotberdissiasg endochondral bone

forpat.i on, .Nat ure d 5:..623-628 999 nd (i.i),a
! ocaRbeRes I At ot aveht inad et Peit PG dhtind 16 bone
elorgatibB Y vasculdr ROVERI0a W Sha @O EYplafRAB bed Ngge@ﬁﬂofﬂe end upon
D.B., Hagler, K E., Bruner, R.II)—L , Thonford, PJ., Hgl [,
VEGF produgiem by hipevtroplie clondreqytes. Expansicscef; the byper@eithie v
' f: : 3 ' [ [ [
chofBbHBLbA R iR BlEioo Bk R ol BOM SRR QURBNAGE
treatmdrit wvithoagenfs WEGEspeeifeplly seqmwtets‘i/ﬂéll?kéuaaae, fat éitamgle', @) a
o] therefore also inhihit vascul ar .i nvasjon o
501@2? %&Egrswpawh?lﬁ@?%gg@nt @gt-éowelg& i ypest (GespiyHilh, Yiel He,
e al ik 0 ' .
Ry R DR oM X @8 08 G Byt carilage
rempgaé¢lting|dsyifitatiam Andtapgiolggnesissiveing iendochnndrallBenevbsmation, Nature

N TR e
antibédy in@3Hbmdh ghionkey GOAROANS EPBIeE I.B:, SR8’ e B¥ner, R.H.,

agitation i mediately prior to dosing. Young Al derl ef/ .
Thopprd, Pdt, d1qlRsl-aPhetmy C\BMd and @Niglh (.4 Preclipicghtafety Bvelugtion of
oL J L Qpnces dak,l .
mlBSIOE, 80875 AR BB RS AR SIS e 21 e,
1990).25 m /100 g body weight) or vehicle. On day 15
ani pal s _were _humanely term pnated using a risjing .
corteHbiF B Q’@GFC%F%HY_ areskacdenasg st atpdioridieregare also inhibit
vas®Bh R8I0 & EANBSe Ohnd iSGERS, ﬁh\é@&% of g&g&ﬁg hy in t‘Be femoral
an roc%sysed y

fenoro-tibial joints, were collecte
epipdiyseadl groovth ipbt el afghediktat feohmiandi peoximalgibdalincgropargdnimals.

e ASSR SR oGBSt r 5 Mlaion o
polyBxGEAFRADY 200 korbitet ARHDALALYn deiéhid@nRast, BRItV at 4°C
gr owt EI ate areas of the distal femur and proxi nal
al

overnight g hehewnskd Gompoweds veee wsfsuspended drydagitaipy immediately

. US] . t f14Cl | ¥sis. The j in_th
) SO BT g0 RSP g 4
weekb 6f 2@ 5-65tr RRYGR Aler@ds¥ell bngy-@diy 1Br @al @vapdfordanbhbutive days

..group versus the treatnent graqup, and )
with’ compound (at 0.25 ml/100 g body welghtf or vehicle. On day 15 animals were

humanely terminated using a rising concentration of carbon dioxide, and a post-mortem
performed. A range of tissues, which included femoro-tibial joints, were collected and
processed by standard histological techniques to produce paraffin wax sections.
Histological sections were stained With haematoxylin and eosin and examined by light
microscopy for histopathology. The femoral epiphyseal growth plate areas of the distal

femur and proximal tibia were measured in sections of femur and tibia using morphometric
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statistical significance determ ned using a one-tailed
Students' t-test. The inhibitory effect of conpound
WO e@anseEnt was consi dered significant when p<OPOBGB2®6/003594
di scl osed in WD 01/ 32651, ZD6474 (prepared according
to the procedure described F#-Exanple 2 of WD 01/ 32651)
tested according to (a), (b), (c) and (d) above gave
the following results: (a) Fit - 1C50 of 1.6 nM KDR -
imapem@al ydis. OTIRxlineidaEGRERhe zo1@5 hyper@ophyriviag BéteBEGEd by t&@bparison of
of 0.06, MM EGF - 1.C50 of 17 Basal - 1.C50 of >3
the R spBIRRE HI B DG rG o iR Go R BB oEs S Gyt Eroup, and
stati3ti€al Qhif{ e d Mbintiney uftadk oﬁélfﬁil-E&S‘l‘ddenfsd}-te%ggﬁ‘h@ﬁlhﬂﬁt%ﬁr effect

¢ in epi hysn;altfgr owt h.dpl gte %pggxﬁophy &g
OI CRgPR AU WERPEJOBSIFBICE S1ZpUTa oL Q%i | ed
SPUenL 5 S5y S POAT DA AL 5 1158
her elﬁgé?soeré Sr)zy %é gr epar eﬂqggl%%yapr oogelglg %r?g\ﬁﬁo‘iegure
desdribed ip Ex araplee? ¢fOWChE! /3650 pteatied @ccopding e () 0@),| (v) 4kl (@) ssbve
cg%t'pfotfnds. Such processes are provided as a further
gave Lot IglQvine eS| nvention and are as descri bed

hergj 1 essary starting naterials may be
@ obtfgtl %E E{/l'gtlﬂz\ﬁdard procedures of organic chemstry.

The&KRhY k0. 0400 of ZD6474 may be prepared according
to any of the processes described in WO 01/ 32651, see

in R i &Gdomf OBxiaMpl es 2b and 2c of WD 01/ 32651.
Al tivel ary starting materials are
(®) obt\ﬁﬁgblﬂ\e‘”ﬁ%o%e@;ous procedures to those
| et [ e sdrphipGigare within the ordinary skill of an

organi ¢c chem st.” The foll owi ng process constitutes a
f uBadr- epdfireudfl the present invention. Synthesis of
ZD6474 Monohvdrate (a) Such a process provides a
(©) t ur/BHemhihijen of tymoun gropitia atcifme/ kg 7094 (Mran BhisreyRank Sum
TGS{)or exanpl e, the steps of : (i) dissolving ZD6474 free
base in an aqueous organic solvent mixture to forma
(d) sol7at4 imerease in epiphyseal growth plate hypertrophy at 100 mg/kg/day in female

rats; p<0.001 (one-tailed Students’ t-test).

A ZD6474 monohydrate as defined hereinbefore may be prepared by any process
known to be applicable to the preparation of chemically-related compounds. Such processes
are provided as a further feature of the invention and are as described hereinafter. Necessary
starting materials may be obtained by standard procedures of organic chemistry. The
anhydrous form of ZD6474 may be prepared according to any of the processes described in
WO 01/32651, see in particular Examples 2b and 2c of WO 01/32651. Alternatively
necessary starting materials are obtainable by analogous procedures to those illustrated
which are within the ordinary skill of an organic chemist.

The following process constitutes a further feature of the present invention.

Synthesis of ZD6474 Monohydrate

(a) Such a process provides a further aspect of the present invention and comprises, for

. example, the steps of :

(i) dissolving ZD6474 free base in an aqueous organic solvent mixture to form a
solution;

(ii) allowing spontaneous crystallisation to occur; and
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(ii) allow ng spontaneous crystallisation to occur;
and(iii) isolating the crystalline solid so forned.

w@ bjo788x0t'her such process provides a further aBQEEGB2@H/003594
the present invention and conprises, for exanple, the
steps of : (i) dissolving Z[X®474 free base in an
aqueous organic solvent mxture to forma sol ution;

(ii) adding a seed of ZD6474 nonohydrate to initiate
Ghiy Sisdlating Md @Pstain€ BOAT<b rAGDydrate; and (iii)
Isolating the crystalline solid so formed, For part ,

(b) Angtherfsuch pragass Rrpyidahfiather arpeediod A rreset invRtiqrsag qemprises,

on-soalvating solvent. By the term

for&%{)n%?éélé%v% p|Ssn(Jgf'soI vent" we nmean a solvent that does
@pt Hsolviag D eI Miffe basd inahesuvdus brgintelstdvenb/hrieture to form a
specifically, the organic solvent includes water in an
anmountolddms t o provide a water activity of from about
{394 E&’dilr]{)% Q se &S 1M QonkE:308 18 BRHbte RratdlBsalioR of ZB6474

e ter water activity" we nean the avail able water
i n a swhehydaite; grfdor exanpl e a solvent) as a deci nal

r.action of, the anpunt..present.when th bstrate i
(i o AV HADR AT SURPBtdl ng at nospher & at &
parfol pakt @il of &) @hd V1) ABEVR, dhd o garlid sEIVAR Fus¥PmES be @ty non-solvating

equilTbriumrelative humdity of 70% around the
solvent ¥ tie derme’den-soheating el verib Stermagan ahspbveat that dges not form

.1 Vi f . | (i . .
co R Ry BB BB sl g

an an®ubedy £l 10 fpusdde a vatep activisudfdrom tbunt Dett toahy, dsedeiallgrof from

may contain from5 to 10% (by volune), particular]y
abowighg tafdar By dheytesi gater ﬁ@tl\akyﬁ SEAFRERY G Avelabls YR i substrate

' . t . - .
(for%ﬁ%ﬁfe%g%x{%g@ asglrdue\@n@;ﬂ %’Sgttrlc%}{a%fl}}‘léa( %ﬁg&:&gﬁ%’seﬁpﬂﬁéﬁ fhe kttate is in
equildtinahyidh dfesuaouadidg binaospbert ot 4 padi¢idyr rebitivebiimidity. In other

ticularly 10% ter., E t (] f d
woanii Brtialaie P ofald Goiwbisk sfbyoR mit Al e
subdtfiid hasti Wt aivap ofaS00 S%H %}fea%ﬁble,%{jﬁa{rf‘@) oV@) ¥nd hebove, the

0

m xture may, for”exanmple, eat e a tenperature
orgindssolydramaythe anedtharsucheasgetratydrafunsfl. {ihparsigplee fe tetrahydrofuran

maf0Sba Bl FI R 7 G0nofiel SRt A P dho Blheons

org@PEeém g dtukd) aln FhaE|Words) And mixtes nefy donsdh BBIEDS to 90% (by
material may be renpved by filtration of the warnmed .

volymne particulply PAYo, tatghydrpiumdnand fremm Scpy 8vea(byiviebmag); paytigharly

100/5 %a{f&d may be isol ated by any conventional nethod, for
exanple by filtration. The isolated crystalline solid
mayFdrpert (Def (a) and (b) the mixture may, if required, be heated to reflux until

dissolution has occurred. Alternatively, the mixture may, for example, be heated to a
temperature less than the reflux temperature of the solvent mixture provided that
dissolution of substantially all of the solid material has occurred. It will be appreciated that
small quantities of insoluble material may be removed by filtration of the warmed mixture.
In (a) and (b) above the crystalline solid so formed may be isolated by any
conventional method, for example by filtration. The isolated crystalline solid may then be
dried. For example, when the crystalline solid is dried without humidification, a suitable

drying temperature is from about 20 to 30°C, especially about 25°C. When the crystalline
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dried. For exanple, when the crystalline solid is
dried wthout humdification, a suitable drying
wao esopeseiure is fromabout 20 to 30C, especi al PGT/GBRAH/003594
25C. When the crystallinesolid is dried with
hum di fication, the drying daperature is from about
30 to 50C, especially about 40C. The invention is
illustrated hereinafter by neans of the follow ng
sohd‘ﬂrﬂﬂeﬂ R¥itH KfniEeaRbe The @@fl@ tam@erah@is€Forh Bbaizoho 50°C,
unl ess ot herw se stat ed: (i) evaporations were
espestlyiaboutd®Cby rotary evaporation in vacuo and work-up
pr edur
% v Sglf:i IWFsr ift &%ﬁc%dgﬁegelg&ﬁer%&%%an ?f@ﬁé%ll&%{x% ?1)§h q’l‘&ﬁjung

Exampﬁisdxsatamﬁd gigcueés ih@vhi¢H, hu&bsr(ahemﬂsamdtyd and are not
necessarily the maxi numattainable;, (iii) neltin g
poi (@} §vaROEAting SroFeearaer AHPYRt D %"é‘P%‘iaﬂP% Buvqyp agd york-up

proégﬁﬁcfeg Ger W&P&t aflelde ﬁd&ﬁn%ﬁtrééi@ﬁdl' k&15dsQhicht Ekedryln% agents by

products were con nucl ear (general
filtrgitont on) rmgnetl C resonance (NI\/R) and nass spectral

techni protan . neti c resagnance cheni shi f

valaba irise Bt aRdRtoh o PR i S it
attaikkbikd plicities are shown as follows: s, singl et d,

doublet; t, triplet; m nultiplet; br, broad,

quéiiD emeltigg rpnmt?q@rc mneqrrectgd) andm defermipedpsing BMﬁt@f DSC820e;

sc gﬁ’ﬁ th% a%cgurlc% Bg&é e'n@ #r ek Q\i%g gé%ﬂgg %d %?%%?Pea}@enerally

protbﬂ)t 1BASRAL aésoBanvR (MR ar@aﬁ@s 8pdcyraf td:blhl)iqwd?.apmtxirﬁhag&dc
purity was assessed NVR apal ysi s

resoane&hﬁlﬁgsabﬁiuﬁé\ﬂugﬁ W@Ff‘smﬁ%ﬁv@dt?@éhe é%lé@oscalemﬂg Pé?kamuf}@icﬂles

e QHERHITIE £ SRR 20 A, i gpene) vRORS, quae

qu1rQqhmltétrlﬁI sayinééﬁx'uﬁlmﬂraergtka\ADP@tm{) (M]An af igml@m\/che/ solvent 1ndlcated,

vol unme/ vol une rati i ght/ wei ght ratio Exanple 1:
16 SR@E&B‘(‘IS%?"'PFW@I}%‘B‘FEQSS‘W Pep of zD6474 free base of

Exg0pliRerdted®tes were not generally fully characterised and purity was assessed by
NMR analysis; and

(vi) the following abbreviations have been used:-

RH relative humidity

THF tetrahydrofuran

IPA isopropanol

DMSO dimethylsulfoxide

DSC Differential Scanning Calorimetry
TGA Thermogravimetric Analysis

v/v volume/volume ratio

A weight/weight ratio

Example 1: Repeat of the isolation step of ZD6474 free base of Example 2¢ of
WO 01/32651

As discussed above, in Example 2c of WO 01/32651, ZD6474 free base is isolated
as a solid. In Example 2¢c of WO 01/32651, the hydrochloride salt of ZD6474 is converted
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WD 01/ 32651 As di scussed above, in Exanple 2c of WO

01/ 32651, ZD6474 free base is isolated as a solid. In
waEx@mpbe12c of WO 01/ 32651, the hydrochl ori de seET/G82006/003594

ZD6474 is convertedto ZD6474 free base by suspendi ng

the hydrochloride salt in netsayl ene chl oride and

washi ng the suspension with saturated aqueous sodi um

hydrogen carbonate to provide a solution of ZD6474

to ZU6ﬂ¢4 ARS Bade'by TRk HRAdBIRELS &bb}ﬂ&ldeﬂhﬁ i dmsH @echloride and
| ori de solution of ZD6474 free base is then dried

washmgrﬂge mgmmmmﬂs sdtprated agnepustsediva laidresss crdwbeiedo pipvide a

ap t . .
s GYRRF B e RSy PO Sy A Ble sigipfuion o
ZDOWYL IRRDhsdR shéredresat Bthef agheting silfere atiglicylatiles intivied by
of ZD6474 free base in nethylene chloride has been

evapfraiiqtded (whi ch |s washed with water). As a person
skt liRd ek b8 S £ Hetprifeit ﬁgﬁfo%cfll%tlﬁlat{dlest 20 of
0 I'sol &ation SO

prior pto prepare th ution of
WOARG3HS 1 fwseerats from et stgf wherelghi eoliriden aﬁﬁ)647r4eﬂr®i@m in

metéglp%erhgﬂf 0‘5 %%&eg?%%ﬁ@hgyklchda@ﬁ {f;ﬂgﬁﬂyWthﬂE %\nssa 1961 'son s%lled

in tﬁbeﬁ% &/@ﬁl'clsag%)fe?fsﬁte; 'r'tlge\?slft?s &ﬁ&gpﬂé‘(g é'g Flieeigélag%% at%td‘ ﬁ%%ﬁr@ the solutlon

of ZMsW& Ifizpe ddsd in raethviem ehlonidesaye sradieeangytodbs fasel @iﬁZDﬁ% @t is

vi,al, and di than 10 n1)
proyided by, msans {3‘3 ?Aﬁé‘%sp s\ 3?%8%85@3 ARy ne‘%%raYls%n step(s)
has b REFb&on! the ﬁbrﬁﬁ(ﬂ*mﬂmhﬁ% @vidddter (5 m) was then
added to the solution and the m xture was shaken

vi gbswurlept 756436 (2 :bmes Wasplaced i VBeaiar disppssitecelass
. st.ar . h
scm\?\lggacgle I/191f argl d.ﬂﬂ?ﬁ;o%’?et]?ﬂﬁg Q@ﬁl@ \{i/{f‘s:acfaalb]&c:{ 'h“f[’éa %gg%?ﬁ@@r?g%ﬁd the
mlxglras\&s swirtdd dehdy ifarl (Nrnﬁiutes ngaﬂvmmesuhdl aﬂéttcwa(S ndyidesithen

the solutio andthem revva I .
addig] 1B SQOLifR SR S A1 N EOr MW <) SRPPRd fLeanixture
was‘@ﬁm@ﬁ R Lahe s %iﬂéltés hgd %1%' tHe BRhloRIBGharfe! lh'\y@%s remgl_%ed with a

t oget but OTITE fine di sperS| on on swrl
glaampxlieltne and@kacad Inoanether glass somtillation Nw@hMagfm@Jmaglﬁ@s imapradded

to i ol PoECReRER PV S ree Ty ERbe e uRdot e ThERtigLor
mag‘ifeéﬁnf?é?ﬂ'f@teﬂﬁﬁs Genadd @B thd 91i8 e PSRt Elublbed hd’g%t}fbr bitrmed a
white crystalline solid. This material was then

ﬁn@hwey&@uomwxm Teewattaicrypstag owreé tmﬁ@nﬂo@veﬂégbtr i hegnagnesium
sulfﬁg Vi3S, afl{ ree Vﬁa— lﬂg @Rf Bo uaréﬁ rséﬁi: %lgﬂ g%g ﬁ%ﬁ ghﬁf t’['ﬂ@ filtrate

anddhe Wééhnﬁgfse;vérk chinbtheﬁeihé ahoweddoctvappaiedo ghve,a fimajwhlte crystalhne
sohglr fg,l“ilteséggtgg; é)lyp?séﬁgrg%lali]}%gg \gy )&P% ?%gortdl% E)?}Eeer%gt%od described
hereinafter). The XRPD trace (Figure 9) shows that the material is the anhydrous form of
ZD6474 (see Figure 2). As the skilled person would appreciate, any differences in peak
height are due to preferred crystal orientation.
Example 2: Preparation of ZD6474 Anhydrous

ZD6474 free base was prepared according to the procedure described in Example
2b of WO 01/32651. The ZD6474 free base (10 g) was suspended in tetrahydrofuran (50

ml), water (25 ml) and n-butyl acetate (40 ml) and the suspension heated to reflux to give a

solution. The aqueous phase was separated and the organic phase was filtered and washed
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Exanple 2 : Preparation of ZD6474 Anhydrous ZD6474
free base was prepared according to the procedure
waele®ensdied i n Exanpl e 2b of WO 01/ 32651. The ZDPd¢BRG06m03594
base (10 g) was suspended in tetrahydrofuran (50 m),
water (25 m) and n-butyl agmate (40 m) and the
suspensi on heated to reflux to give a solution. The
aqueous phase was separated and the organi c phase was
witH fetrhiffaeskupmd 5 was. hﬁdyutylfhcta@ter(eo iy Whsladied ((Bd Mo mixture distilled at
rc-Butyl acetate (60 nl) was added and the m xture
atmeKpbeti¢ prsssuae uatilroeoptrats temperaise piel A03E; wasachigied ntlae resulting
slurxégie %%rvﬁaasscoggegfag Séﬁigl%o%{ ?b%ﬁl Solloﬁsxk} e@ Qith iy Yicetate
(20 ﬁﬂj zirfdairiedﬁo pm&teﬁDMTmalﬁtyhmhls €2 Ea02%); MR sbearuin (pyridine-

15) $A8EeHm, (lpwgﬁr{ééﬁslwiz RCH R e I v, 305 R vy (H, d),
7.382()1%159&@"'7.4?) 102 @,67(5 13”?) 7.§8§1§§ t?H.869Z()1(HI, E? 920)1’((@174_, 551037
(1H($)t—M ggpezt MI 475) 9. 01 (1H, s) 10.37 (IH, s);

to u'nrk\éﬁéﬁﬂe Qﬂé ﬁlotsf‘ﬁaﬁlé%nﬁt(ﬁ @1%45@ %Wﬂfermglﬁtﬁé Humldltles
eren elrati ve I €S )

an cZIZQ?@AmhmuMﬁ@rrag)eaIﬁ%)W opesrolyéiate (5D sa)iwere sturtied in

fferent..rati os S nol / \Y;
aitiGheb Sy St GirbBhaDivglel RRHRPARE pURKEL IRkt MRHES
(coﬁé%F&ﬁdlﬂgEtd BV @d:lhtk‘ve Odite) 4004 b&athﬁeﬂ‘iudhdfyy anﬁS(B@%latlve humidity
ative e/ respectlvely for, 24 h

2
respPHE 0T £ Rl 237 Cal LRSS MR PT R ohasigh Fltgied off and air
b 0C,

et e S B R e R P ou e RO
therﬁiod?na'iﬂ%lllyé btable fernh g Bld)%yelamb Hmidits and ADIOW 34 atomohwlrate is

the thernodynam cally stable format > 40%rel ative
the ﬂmn@ldmpml larsisibée ﬁmmﬁ éﬂﬁ/«ateﬂaéwebﬂmzb‘mm Monohvdr at e
4 [e 35 51 geording to the
------- . 5 of WD 01/32651 . The

ZDBZBGH?WE& Hh@éevaé @ﬂap@x@d gkcdi@mg aslthedro@dagpuizectibed in Example
etrahydrofuran 90%tetrahydrofuran/ 0% wat er,

2b QAW /32150 e D o4 ifesbascel i 9P £ Was adqaddo #ReMe was
B

tem@éid’&ﬂe t Bhd méxtoiexvasrstiratl ad@ @aemet] tolO°@iuntiliale selakhad dissolved.
tirre t d |
bZDB T fnbued! diichos S0t eisinfeee AT i b fincore was

st1r1te8 RS Pritueslt provilPM ERar sbRioAOTHE kOBt ¥RNal BaFn&PRI FHC and
to roomtenperature and stirred for 12 days to provide

stird 9t this tpmpEragure dend hourg The sodutiomswas therepaaded iiogepm temperature

and ‘saitred for 12 days to provide a slurry. The resulting solid was filtered under vacuum

(600 to 700 mbar) and dried in air under vacuum (200 mbar) for 1 hour. Karl Fischer

analysis was conducted on the dried ZD6474 product according to the method described
hereinafter and yielded a figure of 3.904%, which is consistent with ZD6474 monohydrate;
NMR spectrum (pyridine-d5) 1.49 (2H, m), 1.75-1.90 (5H, m), 2.15 (3H, s), 2.76 (2H, m),
3.63 (3H, s), 3.97 (2H, d), 7.38 (1H, ddd), 7.49 (1H, dd), 7.64 (1H, s), 7.88 (1H, t), 7.89
(1H, s), 9.01 (1H, s), 10.37 (1H, s); Mass spectrum MH" 475.
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(600 to 700 nbar) and dried in air under vacuum (200
nbar) for 1 hour. Karl Fischer analysis was conducted
wo@pootiss7dr i ed ZD6474 product according to the PEL/G8e006/003594

descri bed hereinafter and yielded a figure of 3.904%

whi ch is consistent with ZDe27#4 nonohydrate; NWVR
spectrum (pyridine-d5) 1.49 (2H, m, 1.75-1.90 (5H,

m, 2.15 (3H, s), 2.76 (2H, m, 3.63 (3H, s), 3.97
Exanfitle dAltan:&ﬁvdﬂﬂglpanhi E; mEthéﬂ of WﬂMGtﬂMoﬂolﬁdr&H, s),

.37 (I H,
7 %’éé Bfﬁééffia e&afs B?B%‘r}f‘é‘ gass rﬁgcrlerl Hs%sr%bsg@t at'30°C.
TheWe@&ﬁﬁv@@ ERRe W IR dni®fdraii AT M0 ﬁ%ft}i% V@{s%da_éﬂ 5 rél@ve volumes of

prepared in a tenperature controll ass reaction

tetrabé@g@rrag éstabilisegipa] 7 Tﬂetlwﬁe‘gza},Mes/ﬁs)umtﬁad getker\ii.¢. 13 litres of THF

s R PR Ao D0 i TR 3 Bk ey SRR

fomﬁ)ﬁ cteafi dol@dedslogsy. (The @eacBonh tlrhi®@fer Vs aﬁ?@oﬂ‘rplété fnfhder an
wat er_woul d be used for | kg of ZD6474).
houb &HE amall sapple of theslwny ¢as tegplkancatier étahw,roﬁb@neé,dhen a powder
I I et
St 1, UTOPL YR RSSSTA BT )8 o

funrteé Théoeactidnt wssa rwds owtshed with @ li‘ddtlvd ‘hﬁﬁlmes @fow&er ’Pﬂ%@eactlon
aken to nfirmthis. The solid was isol ated

vesS Wi Vet Ay ussd ag SpralcemsEhTED qf&hmﬁlter crkeiny thg Bupker funnel.
A ﬁifﬁx%f’@/hsﬁ"@% Maghedd %l&g af ﬁ&h@ﬁﬂ‘é%i‘éﬁ%*%l%% oPRLES added to the

he reaction vessel en used
reacamspmderv@nh Wmaggamﬂlsctdrte WaShttlmﬁld:eIk:eka n the Buchner
sh vvas erfo
g e R R EB v it s G teramggature until
dry. rBﬁﬁﬁg OYinteHs ebliavas SluMRs r8@aidy. USAEnd Radveih stohe typlcally a
filter cake. The solid was transferred to a vacuu
350ghatah takes epnreximptely Avesks totdskiper at ure until dry.
During drying the solid was slurried regularly. Drying
was very slow, typically a 3509 batch takes _
Exalmms 69<A1tatmitye2>rgm?ohondhgd OEZ%Egéel\/ﬁm@&Z Dg?ta a% ive
i.on. method of ZD6474 Mono rate ree
?@’aﬁr 25 biee haseda PrepeEsddichy ding te ke rﬁ%@é@tﬁﬁt’éc@@@dﬂ iBagple 2b
of W(’@ O@SQm eTROZOEYE R 548910.06 gﬂ@ a@? bl t%g%& rofuran

I's added to aqueous tetra uran
(90% é@trahwmﬁuﬁlmr‘ 2000/ wat @Yy olatrervolunod) Latrevhbmhumﬁbpemrura fibh ent
r at a tenperatu control l ed. Ias reac i on

romgy BB Shiffed o BT Ehee T il digHoec

untibE dollidad HissoWedd et 3pBlyLHee it ﬁﬁr )7—{964413@(1 {or tﬁ@nﬁﬂ%ﬁe
(r(’rii 44 g). is added to the m xture at

n the anixgire is; stipred f1610 mgwtdsiie p@sﬂdeoa cgiﬁwphh@oa Optianally the

BN e oo e

tempfiratnﬂ’ed'dr 4@hotukj Tht esipaoRisithén EdlleddoRrosth Sempdreuseddrdtik Sivred for

is then cooled to roomtenperature and is stirred for
1 day to provide a slurry. Then a small sananle of the slurry is taken filtered, and a powder

XRD spectra obtained. If the XRD spectrum shows all the anhydrous ZD6474 has been

converted to the monohydrate this is isolated as detailed below. If the XRD spectrum
shows a mixture of anhydrous ZD6474 and ZD6474 monohydrate, then the solution is
agitated for a further 4 hours at ambient temperature, ideally about 20°C and then is
retested. If the XRD spectrum shows predominantly all anhydrous ZD6474 then a seed
crystal of ZD6474 monohydrate (0.1-1% by weight of the theoretical final yield) and the
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1 day to provide a slurry. Then a small sanple of the

slurry is taken filtered, and a powder XRD spectra
wobiaiosed: 1f the XRD spectrum shows all the artiydBRWws/003594

ZD6474 has been converted to the nonohydrate this is

I sol ated as detail ed bel ow. -28- t he XRD spectrum shows

a m xture of anhydrous ZD6474 and ZD6474 nonohydrate,

then the solution is agitated for a further 4 hours at
soluivhiieagitateeinfoes dilirthee 4 hodsalt binbdaeteinpeRéie fidealisnadut £0°C, and

retested. |f ilhe XRD spectrum shows predom nantly all

theny Ieigated: DB At predeET Can hegepeatad i el e adadmas ZD6474 is
g7 Tale] (ﬁﬁ% wei ght of the theoretical final
COnyl el 3%‘ an 4&%9%%81% is agitated for a further 4

houFte satid énisoleted bydilfreingtonraesplit biehhéryfuahduThe @G iomnesel is
rocess can_be repeated

hen. tested, T
wahi i 2 R TR bugleBho par o nesk o pod 7a
displARRRNIOK Ao f tHA11&Uakeid e baRE BHnBY A Rl Wath Rbefformed
d
split buchner funnel. The reaction vessel Is was
usingjanrpdditionplat felasiveyolmess offwaiiadded Hie reactiri rssel eds@ is again

j used as a displacenent wash of the filter
use%‘%ixbaélﬁh%ﬁ@@rbu fner funnel. A further wash is

perTfhersoid isisind@rd t@dVhdivdDavenZntiQl aliéd/a il esnrature until
wat er added to the reaction vessel which is again used
dry.t Guiiag frsinetheisphids turied repylarkyo Dryingds verastova typicallyon 350g

t ambi ent tenperature until
batc‘léu Y)Eﬂmgag'lzlﬁe Itgg | dis slurried regularly.
ru{ﬁr!)g axiptien vEthe B mgiypl cally a 350g batch takes

FiggRd HC Aetglea LEcrainsrama R ADAEA pymut { 51 speperabor in
°C ﬂé‘tféﬁdanHé hcm%nfteh akf 'EHQ ‘h@ﬁtlﬁo%v/ %1@1'()951 #l’%e Q/@rtfcglﬁams The top

hori zontal axis and heat fl o 0SS On
plotweﬂlteuT@‘L plotiand th'EHeWtslomiopis dhe IDSCtpﬂm mspdlemn dredy atiefor the

' th
TG4 BH8EEs B s of i el and Hie 5B R e ¥ S i DRicplot s
1omtvl7iasﬁgaadaa3dqmﬁlbgmpham s for the DSC plot is 10OmMVN as
i ndicated on the graph. Figure 2 : X-Ray Powder

Figusier2t r %tayobowden Ritfraption Pagermfoy mlwﬁé @ahydygush withethe 2 theta
valu%?ﬁlat e 8h Sho‘?]!zg tjﬁfeg{lf Qna‘( tjﬂg r&%{\gezlf) {q&en a%(y (%o?rﬂg) plot?ed on the

Ive |ne in en3| counts
verticelrdxiical axis. Figure 3: DVS Isotherm Plot for ZD6474

FigiiRa! T E Jotharm Bietok AD@AA apbydtsomat 570y wih e relaiive
hu:mYcﬁ{yt (oHn B heriz M1kl I?:ﬁarfgéngﬁ{eb ?L(‘%ﬁ&{ RSk c%/ £ wherein

Sorp, ‘the squares represent sporp,
the diathamds| regresent Cycle 1 Sorp, the squares represent Cycle 1 Desporp, the triangles

represent Cycle 2 Sorp and the squares represent Cycle 2 Desorp.

Figure 4: X-Ray Powder Diffraction Pattern for ZD6474 monohydrate - with the 2
theta values plotted on the horizontal axis and the relative line intensity (counts) plotted on
the vertical axis.

Figure 5: DSC and TGA Thermograms for ZD6474 monohydrate - with temperature
in °C plotted on the horizontal axis and heat ﬂow/% weight loss on the vertical axis. The
top plot is the TGA plot and the lower plot is the DSC plot. The scale on the y axis for the
TGA plot is 2mg as indicated on the graph and the scale on the y axis for the DSC plot is
10mW as indicated on the graph.
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represent Cycle 2 Sorp and the squares represent Cycle
2 Desorp. Figure 4. X-Ray Powder Diffraction Pattern

wo 2007886474 nonohydrate - with the 2 theta val BPEEGB2006/003594
plotted on the horizontal axis and the relative line
intensity (counts) plotted ero-the vertical axis.
Figure 5: DSC and TGA Thernograns for ZD6474
nonohydrate - with tenmperature in OC plotted on the

Fighy 6:2DViSalsothek fa PIOE {20 64 14ibitohyir §letat 2896 —Onith Beget relative
vertical axis. The top plot is the TGA plot and the

hunpidifge (%P the; @n@ﬁ@tabge,s mdcﬁhangfrﬂ@ 18358 1(%) R thaneerfjcal gyis, , wherein

the Pﬁgnoégg §¥é§‘ﬁ1&l %clé fg)g(l X tl‘%gsrq{l%lﬂé feg%eg f@(}rcﬁé"fs 1%% tﬁ@g-langles
repﬂfemiit Catle@ Surptahé tlgprsqphrcEr@msent&lycle[WBek@pt her m Pl ot
ZD6474 h 5C - th t I
FigherT:aPYP (O§egi MRt ook apnebickate i (Sh AREY hufigdiy and
25°C7 wh tihden WSihhies 8h X Bizontalp@s Sld g i AIR Q‘}’qu@/ofl 1n1t1a1

represent Cycle 1 Sorp, the squares represent
we1m$pmth§:vdritn@laxnsangl es represent Cycle 2 Sorp and the

. squar sor VS -
Flgvﬁéofh@?# BPBET R0 Sl AR ivaae OadrplaB pypiaity and
000Uy hh tivh 80 GnidB@Son \d HorizbAl dxis MddHaBSe @nidAEY% of initial
hori zontal axis and change in nmass (% of initial
Welﬁhﬁ)ghtﬂ)e‘(ﬂﬁtl‘t%éxwertl cal axis. Fi gure 8: DVS Isotherm
Fxgure d§ 4%@%’???}%41' ﬁ?ﬁloarr]]c\ﬁ?@nn% tgiéﬁ go%o/% 'ﬁ!t z{n\ﬁ?fd%'&g ﬁ’ﬁ'ﬁ%d in
Exﬁﬁﬁleqmﬂepﬂeﬁbmaﬁshc(aﬂ{m@ﬁ withitlié Zathe\(ﬁe@liﬁs)pldltedtdm&he honzontal
vertical axis. er Diffraction
axiggpdthe Felatyie 12196%?&8@/%9@#8&%“%&% e Vertieslgift e 1 of
the present application - with the 2 theta val ues
plotted on the horizontal axis and the relative |ine

Detiail$ efhFedniquesUised) pl otted on the vertical axis.

X %tﬁili 3§ gec_Eni gues Used X-Rav Powder Diffraction
~ e Intensity* Definition 25 - 100 vs

Tal{mgry strong) 10 - 25 s (strong) 3 - 10 m(nedium 1 -

w_(weak)
% Relative Intensity* Definition
25-100 vs (very strong)
10-25 s (strong)
3-10 m (medium)
1-3 w (weak)

* The relative intensities are derived from diffractograms measured with fixed slits
Analytical Instrument: Siemens D5000, calibrated using quartz.

The X-ray powder diffraction spectra were determined by mounting a sample of the
crystalline ZD6474 material on Siemens single silicon crystal (SSC) wafer mounts and
spreading out the sample into a thin layer with the aid of a microscope slide. The sample
was spun at 30 revolutions per minute (to improve counting statistics) and irradiated with
X-rays generated by a copper long-fine focus tube operated at 40kV and 40mA using
CuKo radiation with a wavelength of 1.5406 angstroms. The collimated X-ray source was
passed through an automatic variable divergence slit set at V20 and the reflected radiation

directed through a 2mm antiscatter slit and a 0.2mm detector slit. The sample was exposed
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* The relative intensities are derived from
diffractograns neasured with fixed slits Anal yti cal

wo p@rosaTent :  Si enens D5000, calibrated using QgREF/GB2006/003594
The X-ray powder diffraction spectra were determ ned
by nmounting a sanple of the-3-ystalline ZD6474
material on Sienens single silicon crystal (SSC) wafer
nmounts and spreadi ng out the sanple into a thin | ayer

for Wsédondl per @0Y degrea2theh daeanét $ddnti@uoukrearsmopé)eoventhe range 2
spun at 30 revolutions%ger mnute (to inprove countin

degeaeatq 44 demsgesdntheiarip daptathetn Mpde Dagrapaing dims WassH Wuaegs and

r : i . . .
41 SERET THERRLE B Upipt 3 RELRAEiBh I AR Control
andalatpstaptum® wad b neahd ofeDeld Otipkey 686 IWIt4 0Wdsrkstatier dperating with
.Jhrou an aut omat.i, arjable.di vergence .slit. set. at..
Difls? SiidvERe TPEPROTTIGH P B Po1d0 PG RS HUaRHL Fsfgg tht
the ?éﬁti\f%qatehﬁtg St Jehk AR 1R DY Sof CxhpI8) %‘Eins Ab&eSRIcPons in
was exposedfor 1 second per 0.02 degree 2-theta
sizd andmenmemitafycaspedt matinssvisclamayotiedt anelysis vheamplagy ellee skilled

degr.ees to .40 ees.2-theta i.n theta-the .
perd et A e A i S e RO Rl o bredEneiant
at whigH tht §BHple\Was irthd idpidactoetdd ad teizeid dallidtdtion of Chendiffractometer.

as detector. Control and data capture was b

means. of .
Thessugarq pleparityof hesempiermay alsyBpvest %mlb@ff%eﬁémeﬁ@e giffrpction
' ' in the art of
patt?kfn?laa‘&i %%\%’é?‘?%% npEiethe tbaﬁénvsﬁg Iréﬁsoﬁlgtg IlvuL‘@gS't hat the
Dvﬁ&ﬂmﬁﬁanm@yQMQnﬁbﬁy of peaks can be affected by, for
exa e, grain bove 30 mcrgns in_size.and .
An w%m%wnﬁs%g&e Masseremps _%ws‘m Dé@ﬁ@&a_{}mrﬁgr@waf
AnS P! Gfibrafddbit h khtRhidaCdaR Q01ubA, | sudh 80sddfah cRBriibat the
position of reflections can be affected by the precise
Abdeisghg ofinateiabtontdinedsiargquarts hokler at atspecified fenssramestveas

and .the zer. alibration of th {ffractongter. The
subfEieg 48 BuBidief Ritpee Hua o Lantbp b2 (Hp RS e HEG Fope it
foll8hifGhlative ReRidifies (@) 0,20 40H0p 80,1981 BO,C58, 30,09 98I IREGn

are not to be taken as absol ute val ues. Dynam c Vapour
dupHeatpt i on Anal ytical Instrument: Surface Measurements

Syst ' . i L , ' .
The DT Y B OO Bl OO R 3 BTy b bred using
an AbHiMmbatace sntAlDwhs Sabty acdordiag & a akighoattatiaefl0.002% weight

quartz hol der at_a specified tepperature subj ect ed,
chapge priviaNtei Eraged Puge TBinuiest ifaﬁ%)walt typs %@Ed}?ﬁs‘[ﬂgﬁﬁ%neﬂ
sta}%fd ag%?ﬁﬁ%,ﬁﬂ% %’flaﬁg\{)&,qug%?ﬁ%#mg%% \?«E , t \)Z(lgs, 5’[%%%3 %ﬁg ‘ﬂioﬁasmﬁ}ahl)um time
of uplurgat e. The wei ght of the material at a particul ar

JLelative humdity was c antly nonitored using Q an
D—‘frmm al e _stable according to a
An¥RHEN insbubdeft: | Beffer HS2R2Pe. e ght

DSC was conducted by heat reflux DSC using indium metal as a standard calibration.

Typically less than 5mg of material contained in a 40pl aluminium pan fitted with a
pierced lid was heated over the temperature range 25°C to 325°C at a constant heating rate
of 10°C per minute. A purge gas using nitrogen was used - flow rate 100ml per minute.
For further information on DSC the reader is referred to: DSC/TGA Instrumental analysis
1986 Christian & O'Reilly, Published by Allyn and Bacon ISBN00205086853,
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change per m nute averaged over 10 mnutes. If the

wei ght was still changing then it stayed at a
w@anriosahar rel ative humdity until the wei ght PGIEEB2006/003594

stable (up to a maxi mumtinme of 12 hours).

Differential Scanning Calori3tetry (DSC) 5 Anal yti cal

I nstrunent: Mettler DSC820e. DSC was conducted by heat

reflux DSC using indiumnmnetal as a standard

calibration. Typically less than 5ng of naterial

contained in a 40mM alumniumpan fitted with a
Thexmogravimepric Analysis (L&Al yver the tenperature range 25C
Anai?%cﬁlzﬁlgtr%eﬂ GABBEAPES St oREed i S (j:?éht %ﬁg%’ﬁ%[anﬁhﬁ% ration

rge gas using nitrogen was use rate 100

we1ghatr m nute. Q For further i nformati on on DSC t he

Ty Seiocasia 14 o b mmeg; %?%n% Shaa By aPr gioagfim oxido
cruci@ !hgﬁPﬁ) 8€&§9§ rrgrﬁ)?éra ‘{d&ﬁ@ %ﬁ"g maéo}ﬁt it ﬂegjﬁ@ rate of

|ca nstru |brate
@!@)‘eﬂﬂﬁnﬂﬂé ividlsecsiisamneg ﬁlﬁbrﬂt@hh@ t’tﬁtvl'@@t\&@in@fhh in-5ip b@lahd:ey A
bet ween and 12 ng of material contained in a 70m
purgg g% Ué@gmlﬁmumsdw% eflowrraieiSmé poediméat ed over the
k c
For (RE LR Rich Ao e FRgeiP berteco PRSI PO TRAREhH] analysic
(198 hastighk ORieilly, Roblighed by U1lalaad BacorAIIBN R 0§656853) ng
hel ium was used - flow rate 50m per mnute. For
further information on TGA the reader is referred to:
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3. A ZD6474 nonohydrate, according to claiml, in a
crystalline form wherein the nonohydrate has an X-ray
w@ondese7di f fracti on pattern with at | east one BEECGBR106/003594
peak at about 2-theta = 21.0. 4. A ZD6474 nonohydrate,
according to claim1, in a e3¢stalline form wherein
t he nonohydrate has an X-ray powder diffraction
pattern with at | east two specific peaks at about
CLAIMSeta = 10.8 and 2 1.0. 5. A ZD6474 nonohydr at e,
according to claim1, in a crystalline form wherein
t he nonohydrate has an X-ray powder diffraction
1. pat‘%m4%§ﬁbrl§,g Gfd C peaks at about 2-theta = 10. 8,
18.4, 11 18.9, 18.1, 22.1, 11.4, 20.1 and
24 0. 6. A ZD6474 nmonohydr at e, accordlng to claim1,
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Figure 4. 7. A pharmaceutical composition whic

aboéb%ﬂmf%eé()@ ZD6474 monohydrate according to any one of
claims 1 to 6 in association with a pharnaceutically
accept abl e excipient or carrier. 8. A process for the
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abo??é‘-% —_gf@ani c solvent mixture to forma solution;

) allow ng spontaneous crystallisation to occur;
and (iii) isolati ng the crystalline solid so forned.
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conprises 90% (by vol une) tetrahydrofuran and 10% (

abovol-tiety = \Lﬁt8@nd210) Use of a ZD6474 nonohydrate as
claimed in any one of clains 1 to 6 in the manufacture
of a nedicanment for use in the production of an
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effect in a warm bl ooded ani mal such as a_human
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var n¥ bl odded’ ani’mal ", as a human being, in need of
such treatment which conprises adm nistering to said

ni ff
6. a I%&[h ?non%ﬁyératee 3‘&‘3# rtlg t%fclaumle?rfr Zl%rynPaTl?rPe}/ o{'n%t v%hear%m the
monohydrate has an X-ray powder diffraction pattern substantially the same as the X-ray

powder diffraction pattern shown in Figure 4.

7. A pharmaceutical composition which comprises a ZD6474 monohydrate according
to any one of claims 1 to 6 in association with a pharmaceutically acceptable excipient or

carrier.

8. A process for the preparation of a ZD6474 monohydrate in the crystalline form as
claimed in any one of claims 1 to 6, which comprises:
(i)  dissolving ZD6474 free base in an aqueous organic solvent mixture to form a

solution;
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clained in any one of clains 1 to 6.
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(i) allowing spontaneous crystallisation to occur; and

(iii) isolating the crystalline solid so formed.

9. A process for the preparation of a ZD6474 monohydrate in the crystalline form
as claimed in claim 8, wherein the aqueous organic solvent mixture comprises 90% (by

volume) tetrahydrofuran and 10% (by volume) water.

10.  Use of a ZD6474 monohydrate as claimed in any one of claims 1 to 6 in the
manufacture of a medicament for use in the production of an antiangiogenic and/or

vascular permeability reducing effect in a warm-blooded animal such as a human being.

11. A method for producing an antiangiogenic and/or vascular permeability reducing
effect in a warm-blooded animal, such as a human being, in need of such treatment which
comprises administering to said animal an effective amount of a ZD6474 monohydrate as

claimed in any one of claims 1 to 6.



