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and as ZD6474, the code number by which the compound is known. The compound
ZD6474 is also known as Vandetanib and as Zactima™.

Normal angiogenesis plays an important role in a variety of processes including
embryonic development, wound healing and several components of female reproductive
function. Undesirable or pathological angiogenesis has been associated with disease states
including diabetic retinopathy, psoriasis, cancer, rheumatoid arthritis, atheroma, Kaposi's
sarcoma and haemangioma (Fan et al, 1995, Trends Pharmacol. Sci. 16: 57-66; Folkman,
1995, Nature Medicine 1: 27-31). Alteration of vascular permeability is thought to play a
role in both normal and pathological physiological processes (Cullinan-Bove et al, 1993,
Endocrinology 133: 829-837; Senger et al, 1993, Cancer and Metastasis Reviews, 12: 303-
324). Several polypeptides with in vitro endothelial cell growth promoting activity have
been identified including, acidic and basic fibroblast growth factors (aFGF & bFGF) and
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has been associated with changes in the tyrosine phosphorylation status of cellular proteins
and calcium fluxes.

VEGF is a key stimulus for vasculogenesis and angiogenesis. This cytokine
induces a vascular sprouting phenotype by inducing endothelial cell proliferation, protease
expression and migration, and subsequent organisation of cells to form a capillary tube
(Keck, P.J., Hauser, S.D., Krivi, G., Sanzo, K., Warren, T., Feder, J., and Connolly, D.T.,
Science (Washington DC), 246: 1309-1312, 1989; Lamoreaux, W.J., Fitzgerald, M.E.,
Reiner, A., Hasty, K.A., and Charles, S.T., Microvasc. Res., 55: 29-42, 1998; Peppe;,
M.S., Montesano, R., Mandroita, S.J., Orci, L. and Vassalli, J.D., Enzyme Protein, 49: 138-
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adhe§itoﬁ§,Qﬁnbﬁwéd@ﬁ*ﬂap&déﬁféﬁ%sm, dysfunctional uterine bleeding and ocular diseases
with retinal vessel proliferation including age-related macular degeneration. 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 98/13354 discloses several possible routes for preparing 4-anilino quinazoline
compounds. However, there is no specific disclosure in WO 98/13354 of a process for
preparing a compound of the Formula L.

WO 98/10767 also discloses several possible routes for preparing 4-anilino
quinazoline compounds. However, there is no specific disclosure in WO 98/10767 of a

process for preparing a compound of the Formula I.
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dissolved in dimethylsulfoxide and converted to the free base by adding solid potassium

carbonate. The free base is then converted to the trifluoroacetate salt by adding
trifluoroacetic acid. In another experiment, the hydrochloride salt is suspended in
methylene chloride and washed with saturated sodium hydrogen carbonate to provide the
free base.

WO 01/32651 also discloses routes for preparing the starting materials that are used
in Examples 2a, 2b and 2c, such as the compounds 4-(4-bromo-2-fluoroanilino)-6-
methoxy-7-(piperidin-4-ylmethoxy)quinazoline, 4-(4-bromo-2-fluoroanilino)-6-methoxy-
7-(1-(tert-butoxycarbonyl)piperidin-4-ylmethoxy)quinazoline and 4-chloro-6-methoxy-7-
(1-methylpiperidin-4-ylmethoxy)quinazoline. Several of these routes are discussed in
more detail below.

The routes described in WO 01/32651 for preparing ZD6474 (as the hydrocﬁloﬁde

salt or the free base) are also described and/or referenced in publications relating to
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Accordmg to the present invention, processes are also provided for the manufacture
of key intermediate compounds that may be used in the manufacture of ZD6474.

The new processes are advantageous in that they allow the compounds to be made
in high quality and high yield on a larger scale. The processes allow a substantial
reduction in the number of intermediate compounds that must be isolated and, in general,
are more convergent than the previous routes. Such changes provide significant
advantages of time and cost.

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

A key intermediate that may be used in the preparation of ZD6474 is a compound

of Formula Ila
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butoxycarbonyl)piperidine)carboxylate is then reacted with lithium aluminium hydride in

tetrahydrofuran to provide 1-(tert-butoxycarbonyl)-4-hydroxymethylpiperidine, which is
isolated. The 1-(tert-butoxycarbonyl)-4-hydroxymethylpiperidine is then reacted with 1,4-
diazabicyclo[2.2.2]octane and toluene sulfonyl chloride in a tert-butyl methyl ether solvent
to provide the compound of the Formula II.

EP-A-0317997 discloses a route for the preparation of a compound of the Formula
II. The route involves the reaction of 4-carboxypiperidine (also known as isonipecotic
acid) with sodium carbonate and di-zert-butyl dicarbonate in a water solvent to provide 4-
carboxy-piperidine-1-carboxylic acid fert-butyl ester, which is isolated. The 4-carboxy-
piperidine-1-carboxylic acid fert-butyl ester is then reacted with borane in a
tetrahydrofuran solvent to provide the compound of the Formula II.

WO 94/27965 discloses a route for the preparation of a compound o% the Formula
II. The route involves the reaction of 4-hydroxymethylpiperidine with di-terz-butyl
dicarbonate in a tetrahydrofuran solvent to provide tert-butyl 4-(hydroxymethyl)piperidine-
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quality compound of the Formula II, for example so as to satisfy the regulatory
requirements for the introduction of starting materials into the production of
pharmaceutical products.

According to a first aspect of the present invention, there is provided a process for

the manufacture of a compound of the Formula ITa from a (C1-C6)alkyl-4-

piperidinecarboxylate compound of the Formula IIT:



hydr oxynet hyl pi peridine is then reacted with tol uene
sul fonyl chloride and pyridine to provide the conpound

wo@Roovhss7EDbrmul a I1. The routes di sclosed in t hECPGBRI06/003587
art docunents for the preparation of a conpound of the
Formula Il are satisfactory for the synthesis of

relatively small anpbunts of the conpound. However,
they all require each of the internmediates to be
i sol ated and, therefgre)\ incl@de multiple isolation

and/ or purificati dfiNst epg- Is results in a
sati sfactory overal I\yi el d ofpthe conpound of the
Formula Il on the small scal ejused. However, the

routes disclosed in the priorcgnbﬁgg ments are

unsui tabl e for use on a manufaacturing scal e because

they include nultiple i8plation and/or purification

_steps, which cannot be conducted efficiently on a
whickariogess EQmPIYS $ettePs 9t particul ar, the routes

di iefrqt OISR 1R WIS thebb@nula 11T
@ {oRaRBIEe L Rkl SR RHIERRYTINS Bnpout _
withptiagrrboslitlicadionpedul thetpresEhes &f thliene drexydénsrte formn m &y mixture

for, a re effjcient .synthesis of a compound e
compingInane o ovleit @ ot aedtinnf QPR A P o

of that conpound. Preferably, the new synthesis shoul d

not invol ve cost and time-consum ng isolation and/or

purification procedures. Thus, the new synthesis

shoul d reduce thepnunbe i sol @tion and/or

purification proce reqiy , thereby reducing

costs and tine of g%{}ﬁf ctufe. beferably, t he new

synt hesi s shoul d ni mse the nufyber of solvents used

t hr oughout the process, which ingfo gf eqvironnental

perf ormance and provi des the opd 1t‘¢§ "‘}"§/yfor sol vent

recovery. Preferably, the nﬁw synt hesi s should al so

provide a robust and reliablé nmethod of isolating the
(b) corgmﬁsﬂznﬂd ir?nir Iﬁérh@ViFg) thwle;a-blutanahﬂo?dh?ﬁﬁst mixﬂulye;shoul SI

provi de high quality c ou At he . nmul.a .l | [
(©) b apasiias dhs-crsnogng af HERPTEHE TYHiHR ASHIIS BURHPEAERTL sit n
the %@ge tO6e fome'h? dy %ﬂeﬁ@ tPforih et d A XRire tobbisih g tdtudRereduction

roduction of pharmaceutical products.

by-products including alcohol by-products and a compound of the Formula V:

0
}——NQ—CHZOH
o
V-

2

(d)  substantially removing the alcohol by-products from the second mixture; and
(e) reacting the compound of the Formula V with a suitable sulphonating agent in situ
to form a sulphonate ester in the presence of a suitable base and toluene to form the

compound of the Formula IIa.



According to a first aspect of the present invention,
there is provided a process for the manufacture of a
w@ eovposaTa3 of the Fornmula Ha froma (C -C6)al kyPEHGB2006/003587
pi peri di necar boxyl ate conpound of the Forrmula I11:111;
whi ch process conprises the steps of: (a) reacting the
(d -C6) al kyl -4-pi peri di necar boxyl ate conpound of the
Formula Ill1 with di- r -butyl dicarbonate in the
presence of toluene ylene to forma first mxture
conprising toluene orykxylene, r -butanol and a
conpound of the Fornula IV: (Cl1-C6)al kyl 1V; (b)
substantial ly renovi ng\t he utanol fromthe first
m xture; (c) reacting onpopmdCofOtte Fornula IV
with a suitable reducOng ag inBitu in the presence
of toluene or xylene to forma second m xture
conpri sing toluene, reductionllBy-products including

I gophol r la.V.
e 5 ARG G B AP Ly h GRHNE e o
one éniydirh&e theanptibnatixg urent isaogh] Ceiprideact i ng t he conpound

of the Fornula V with a suitable suIE onating agent_in
si ¥ averdeneenizloght the bem '@ &gt apeans thahthegeackign ws gerfarmed

: I - Lar. ound of the
with 0 |r1 gr(r)u igﬁﬁ?ﬁﬁre\%ﬁ grrltg ?Ilr? Hﬁeﬁlﬁgg }%léslﬁip?%%%:ﬁ% InB honat e ester
s UThe procem of et ferst aspydt at the, présesyinatmionris adweytagbeus ih that it
oG e A LR b Al i o e
scale@ﬁ:a}lﬂaéacﬁ BEHRRDE bP theWRScBESf 1RE R a¥pchOtthe present invention

ation of the reactants fromthe previous process
procgsde pn gredter henO8%syield. t he first aspect of the present

N e A RE TR S E A R

tolueyié 6t gylewe & thab@eént. In another embodiment all the steps of the first aspect of

the present invention are conducted in toluene. This allows the process to be conducted as
a continuous process without isolation and/or purification of the intermediate compounds
of the Formulae IV and V. This significantly reduces the time and cost of manufacturing
the compound of the Formula Ila on a larger scale. The use of a single solvent such as
toluene or xylene may also allow for solvent recycling, which increases the efficiency of
the process and provides environmental benefits. The use of toluene or xylene as the
solvent also allows for the efficient and convenient removal of reactive by-products (such
as alcohols), for example by distillation. The presence of such reactive by-products could
lead to impurities in the compound of the Formula Ila if not removed at the appropriate
time.

Additionally, the use of toluene or xylene as the solvent in the process of the first
aspect of the present invention allows for the convenient isolation of the compound of the
Formula ITa by crystallisation. The compound of the Formula IIa may, for example, be
isolated in greater than 99.5% purity by crystallisation directly from the reaction mixture
without the need for further purification. This is advantageous, for example when the

compound of the Formula Ila is to be introduced at a late stage into the production of a



scale. Typically, each of the steps of the process of
the first aspect of the present invention proceeds in
w@e@anai713 han 95% yield. Al steps of the prockEEGBR006/003587
the first aspect of the present invention are
conducted in toluene or xylene as the solvent hi
aPotEer enbodi nent all the steps of the first aspect
the present i '
PO R BESTUA S 550 QR Pl LT i

the n%l? BI” *rH@%#?es BEAR ‘?ﬁtﬁ ode bR e DRhRAOR A Folhct,

Ion o e I nternediate conpounds of the
FoSﬂaspl KD fkhé @odesy usehi (€ 1s€@alldyl—éqmdr5dm®dnboeﬂatememppmd of

the Fogn 10, PaFgRrTLe b CATEHER S RaRoU P SoBREa By
Fornfita fIPl ﬁ:gﬁu&ﬂar)w L@RB1 N - %ﬁkyﬂhlpﬁy\éﬁﬂec&%ﬂﬂaﬁe compound of

recycl i i ncreases the efficiency of
the Fprrnuleslﬁ thatdnwbml&stésn giew (a) oraye fr gkampleelbd @tbyl 4=|=h e use

I R TR S A e

lson@ycd@gt@ducts (such as al cohols), for exarrpl e by
distillation, The presence of such reactive

byThe @@gfeqrsofcsé@n @) 1secagriadput ﬁbmwmneeéufp A0 thedangsafis gregople, of
fromto({ to Jbegdg&{%h@nwyﬂ fi‘l? Ea%ge 3 ﬁB%ﬁe H%u?’ gﬁg ergr@fb%/ ?lgéﬂléﬁtﬁl in the

rona e-use o ne as
rangt DEfr6MI 26e0130P@. t he process of the first aspect of the

present i nvention allows for. th I
ThaCk e e RS ﬁ’s FoRSUR A the
- I
di teynﬁrtﬁ(mgpql %}gaéfi}grttlgg I‘Iff ks hé*d?ﬁg/c)sf%?(?)t {/ﬁﬁe Bro’eddl a8e cd?ﬁmermally
availablesir ahih bs prepaired dlsmgwpn\pentlpmhmdﬁhodse dot pxampiethel- -Cé6)alkyl-

Wit hout t need for ica
pingageaange opogsdnihe SomeRit i nES s anar e defbrbed in
Japaﬁégre'pd{eﬁt HplicatidPmifbdr NI 0doAd2a42.a | ate stage into
production of apharmaceutical product, for exanp

a Ebmah@taml thatds fosmad imstep (2 mbkerthuctrﬁ fithereaetion lrféween
e G P RS O B0 s e g

butyl BcarG6hatb kW thé-ppodesy o ftthe preasiy nwehtidm this rmpqmmhcofs eabity and
Formula 111, art|cul rly. a (d-C4

conveaiently fesiarbially Fem e G R UHIOF RIS ol Sample by fstlation

in st )lcular a suitable

C6) al kyl - 4- pi peri di necar boxyl at e conpound of
It is advantageous to substantially remove the ferz-butanol by-product from the

reaction mixture, for example by distillation in step (b) because any terz-butanol by-
product that is not removed is likely to react with the reducing agent in step (c), thereby
reducing the amount of the reducing agent available for the desired reaction with the
compound of the Formula IV. Thus, removal of the zerz-butanol by-product in step (b)
allows for the correct stoichiometry of the reagents in step (c) of the process and, therefore,
a more efficient reaction in that step. This is turn provides a high yield and purity of the
compound of the Formula V in step (c).

By the term “substantially removed” we mean that at least 85% of the fers-butanol
by-product that is formed in step (a) is removed, for example by distillation. Typically, the

distillation is conducted until an internal temperature in the range of between 102 to 112°C
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the Formula Il that may be used in step (a) may, for

exanpl e, be ethyl 4- piperidinecarboxyl ate. Another
wmaowe/08co13 et hyl 4- pi peri di ne carboxyl ate i s etPgi/GB2006/003587

i soni pecotate. The reaction of step (a) is carried out

at a tenperature in the range, for exanple, of fromO

to 45C, conveniently in the range of from 15 to 350C,

i ore. conveniently i , of f 300C. The.

is achier loghies G AHOpIn FEP (BlinERRPHERyY SEREGRAbAIS SBroPhgte o

partigl‘?}?f@dh@ﬁcl'ﬂrkssﬁf@ the di-tert-hutyl dicarbonate starting
meterial ‘used in step (a) of the B‘rdgcess are

c ofimitablé wedhiging agénitsaifr asom stepr(chincinde sedivan hiseng

e O AL P B DR Gb OBe Pl
hydd®RY NiGreRhfiRalLH, B ré@fald 4peft used Fapemes s paienbis(2-

5
applicati on.n.un{)er JP 03002162 A2. %e r -butanol that
methogy¢tbprpaluminismdpydfidy- i s a by- product of the reaction

be .he - i beri dihec
Do ER o )AL B ARS8 DR o, o
fromdi(Ciardse0at@iveniontihis the eamgs of bmt IetoHi0EE cmbre coneertiendly, in the
this by-qor oduct is easily and conveniently
rangg gh&e tQ145yCr enoved fromthe reaction mxture, for
ox Yt id . . " ' ; _ _
R ek e e 00 link ) ity i
redubtjerpbwteducts imadditien toghe tlesined wbmpowsl ofithe FesvautpVe e

renfigt b R 4o APy BRSNS ARR P i
front A€ —beauctm%né;a 9Btion bF FheEdtdr Grouptih EhempRAd of i@ Rot@ula IV

amount ~of the reducing agent available for the desired
and megetsp onigiiatchfremdhe edpeingdeon. Farexapinis vhephe qumpound of the

| _of f - V= Dk ' :
ronf R i HIE bR RUSIOONSyPySt8 kpeon
agerit Rsél i@ RtepqL) Bisoding HsQRSHRthoxty fuburaindure hydride typical

efficient reaction _in_ that step. Thi St [
redugtion Byrpyadarig l%f‘dﬁld@pﬁﬁmtfyu@ﬁalﬁ@%@é%ﬁ%P&dﬂgﬁg é‘eﬁ&g%grﬁ%h%@ and

2—mé{hi))?yeﬁ{a§lel. (’Pﬂe alcohol by-products are easily and conveniently substantially

removed from the reaction mixture for example by distillation in step (d).

o

1t is advantageous to substantially remove the alcohol by-products in step (d)
because any such by-products that are not removed are likely to react with the sulphonating
agent in step (e), thereby creating impurities that could contaminate the desired product
and reducing the amount of sulphonating agent available for the desired reaction with the
compound of the Formula V. Thus, removal of the alcohol by-products allows for the
correct stoichiometry of the reagents in step (¢) of the process and, therefore, a more
efficient reaction in that step. This is turn provides a high yield and purity of the
compound of the Formula II in step ().

By the term “substantially removed” we mean that at least 98% of the alcohol by-
products that are formed in step (c) are removed for example by distillation. Typically,
the distillation is conducted until an internal temperature in the range of from between
102°C to 112°C is achieved. The distillation in step (d) is conveniently conducted at either

atmospheric or partially reduced pressure.
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By the term"substantially renoved" we nean that at
| east 85% of the r -butanol by-product that is forned

Wo ogoaifa) is renoved, for exanple by distilPEr/GBR006/003587
Typically, the distillation is conducted until an
internal tenperature in the range of between 102 to
112Ci s achieved. The distillation in step (b) is

conveni ently conducted at either at n?s pheric or
pamheaauswlanem ictiep (sb else tyrically subsigtially semey o3 gy gugr dhat is

et S PR b ISR B8 g 0 o

procE‘ééCUebﬁﬁe afngwelterr S i ot &tmxmé:d Ithkdiy tlr fedet. wiktbthe sulphonating agent

e B Syl Sk BUSEIL U520 L LR i

seacf P B Rl o B Y B g sy AnRadwe

meag €lfay Bes thah 29 mel % b@watangmaufs aﬁebthe@@tlﬂlgh@n)c mor e

Sk ale gt 2B FeRieat & TPREY Bectriiny Sqledfyme
reacﬁ%%mﬁ)}‘:{ﬂeqﬁls{ (B) Q\UEHB8%e A3AUREdcRd rBJudDaRent that 18 present before

t1on to he desired conpound of the Formula V. The
the reationtin step I§g)-ip contlveted. Tiypicakly the aesmeh stsp 2jspsemeys somref the

redug{g?x? F}Z—hrogﬁf {gr ofl Sa%agveo g’drngéd(g&&fe tfx% gﬁlggﬂﬁm Qgg g#d Qﬁﬁ@ bk ot all,
of tHeQdHkbEb F}‘ -Yrodelts antﬂils quéch@igngtes frragmn pereraldctiobpsey from any

agent . exa when the c
agent‘matgs @qswybe@n(t e ]ﬁt@fature and/or thato gvrs]/g to {he stllqled persoln For

exaIP% \%ﬁé(rg Ak Q&ﬂ%é r)@oalé%ﬁ{ dsdit ﬂﬁ)t@paéc? Rk bR t he

ucing I'S sodi um
metl&b@é&oﬁ?)‘ahﬁmylﬂirﬂn hydtjdel ﬁmqluemnhl‘rglagentjt@ploal}p magibe an aqueous

solupe S B9 ST B GGt ST ah e ogty D). Py, the
resu?tlrg%{qgle&}@? st ?Jonta-l; 1‘?% ﬁleﬁﬁgﬂﬂhe@l/ed%ﬁglagbﬁ) frthere@sidviegd by

nve antially renoved fromthe
sepawam iTire quemlustep fsmonéumm@owh@d@wauomm stePid)- st ep

anta r e
o) Cortletlgb B YRS TS B PR ALt PR
trietAYteREREHRIeS that are not renoved are Ilkely to react
wi th the sul phonating agent in step her e

cr ddteiraeptiomed stepi(esis coraied eviatd t%ﬂ?@?ﬁ“ﬁ@t ef %ed@ﬁ pragple, of
frorh 15 %’I £§°C, more conveniently in the range of from 25 to 35°C.

As the skilled person would appreciate, it is typically necessary to quench the
reaction mixture in step (€) to remove any unreacted sulphonating agent that is present.
Suitable quenching agents may in general be chosen from any agent that is described in the
literature and/or that is known to the skilled person. For example, a suitable quenching
agent may be a base such as sodium hydroxide or potassium carbonate.

In one aspect, the process for the manufacture of a compound of the Formula IT
may further include the step (f) of isolating and/or purifying the compound of the Formula
IL. The step (f) may comprise any suitable steps or procedures for isolating the desired
product that are described in the literature and/or that are known to the skilled person.

Particular steps that would be of use would provide high quality and high purity product.
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and reduci ng the anount of sul phonating agent

avai l able for the desired reaction with the conpound
w@Roovhss7EDr mul a V. Thus, renoval of the al cohoPCT/GB2006/003587

by-products allows for the correct stoichionmetry of

the reagents in step (e) of the process and,

therefore, a nore efficient reaction in that step.

For xamplnier 7o hier spariae e Hea bt 0 ghinbi® ofefif Formuta
11 w1t1ﬁ%9é¥ Qﬁﬁ/blaédnlﬁoﬁse&ﬁ%eﬂld ViEh Ry \ ) Y, t@i eﬂaﬁﬁﬁé a%%%bﬁfpnse

e al cohol y products that "are forned in step (c)
crystallisati@mmiegla ﬁmtabmmnéssﬁyerrd i &nickarapli of 2 sTahlesdlygnt system is

distillation t.ed unt
a soly s PRt e e i ek b g sghe
Fornhfla AGRIagN pur_fcls}etygic%ﬂy id @pure off Breate fhan®B%, S:onvemently greater
conveni en £ conducted at either atnospheric

than 9850, yn p sighodeldpiypicslly & arWélddrfmqtqﬂéb%%o%ncwe@enﬂy
log@, t [
grea{eg h}aﬁ 839, r)e(g é %?1 le%.ﬁlégplg kfglﬂltrc]l gHe\élaEee e':phgf' y@fsg comprise the
step o anqieram\ufetdyyhmg (alsbeeﬁeﬁ*a@ &ﬂﬁsﬁ‘@sﬂwdﬂe@eﬁmg”)dhe ttumpound of the
process because any vvate t hat noved i s
Fomlnilﬂ & o %torll%’é’é‘?vevdl? thfsl"Fé‘ %95035“ ’gé‘ﬁ?esﬁq{ Ystep

( e)ﬂnofﬂ%?k@}bﬁﬁbelrrﬁx‘égfgtentﬁattrﬁgy HEReA t1n e &?&ré‘tiﬂnmmm Gsa

agent aval r the desired reactlon with t

protextedpdemivativs off hbydioxysdt(@-bromByR-flbaoargling): @mﬁtoamqmaazogane the
ap.that |ess than 20 nol % of water

Cmn?@ﬁ@ﬁﬁgh%¥%@$??ﬂ% distillation. As the skilled person

woul d appreciate, it is typically necespary to guench

the reaction mxture in step (c) t effove any

unreacted reducing agent that is p

reaction in step (e) is conducted.

guench step al so renoves sone of t

by-products |isted abovgzyfor exgppl e tghe al um ni um

salts and sone, but not al? of the al coho

by- products. Suitable q‘fnc" ) S may in genera

be chosen from any agent t ribed in the
literature and/or thag is k 5 he skilled person
For exanpl e, when thR-—+€duci g agbht used in step (c)
i s sodium bi s(2- nethoxyethoxy)al um ni um hydride, the
quenching agent typically may We an aqueous sol ution

Wheléeélil Rjo gsaas}’a;c’/ap ﬂgf}qdp%ﬁci gk ; ro%tpeSL{c?ile@ %eﬁ‘é}? Wb fiuf38 %Qﬂ))l qert-butyl
allyl or methoxyethoxymethyl.
Example 2 of WO 01/32651 and Example 24 of WO 97/32856 each disclose a

route for the preparation of a hydrochloride salt of a compound of the Formula VI wherein
R!is benzyl. The route involves the reaction of a hydrochloride salt of 7-benzyloxy-4-
chloro-6-methoxyquinazoline with 4-bromo-2-fluoroaniline in a 2-propanol solvent to
provide the hydrochloride salt of the compound of the Formula VI, which is isolated. Itis
stated in Example 2 of WO 01/32651 that the hydrochloride salt of 7-benzyloxy-4-chloro-
6-methoxyquinazoline is prepared according to Example 1 of WO 97/22596. In Example 1
of WO 97/22596, the hydrochloride salt of 7-benzyloxy-4-chloro-6-methoxyquinazoline is
prepared by the reaction of 7-benzyloxy-6-methoxy-3,4-dihydroquinazolin-4-one with

thionyl chloride in a N, N-dimethylformamide solvent. The same process for the
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resul ti ng aqueous phase (containing the quenched
reduci ng agent) is then renoved by separation. The

W@ e@noks7s3 ep i s conducted before the distill atPCGRGBRO06/003587
step (d). A suitable base for use in step (e) is a
tertiary am ne base, for exanple triethyl enedi am ne.
The reaction of step (e) is carried out at a

tenperature in the range, for exanple, of from 15 t .
prepaB@n efthe h&dmob\ﬁrlé?@ql&/oﬁ %b?q%loﬁé{ﬁnaﬂ%fp'éz?n&m%ﬁq‘f%a ae1s
I | d appreciate, it is
dlSCIPVSiIEE’(? nefg%@gjr g/??o%ench the reaction mxture in
St B H8JI0T67 distioses aatytedor thapteparatioh phi6Tedisubstituteint-

i 5 LGB er P USSR HETLE, Ey e
qum&%?‘inl)ﬁé &nﬁd{fh@ vﬁﬂf’é Ql{loﬁﬂﬁ& etlﬁréﬁ% cﬁﬁlﬁshﬁi t8& bibdefiee ofba

exanpl e a Sul (%UGHC I Ng agent ma
solvent bawethalmﬂoramtlsg dentnithihe rpoespm@ 2 trappgigenh to provide a 6,7-

o oD ot B Bk Y REEGH | gpromimaotn

compotindR®theh rx‘@io%l:‘i'lewiﬂﬁ‘ 8 sobs@Rtéd amﬁhﬁe dongdorhd rtgm@ﬁﬂ/l}i)i’n the presence
purifying the conpound of the Formula Il. The step (f)

of a suiabledmape te pravide shydradilerida selfof gie g diswheiteisd for

amhpﬁcﬁm?a}zlpg)?%{;%hnel%éj gxﬁld ﬁ%h?% A ngg ‘%é %ﬂxtveﬁé toCtﬁ ‘ﬁreé EE% J ere is no

disclegurs @ W @astioge af 7-$Emy$oﬂyhfa(4 bmiaalz-tbhﬂonfanﬂﬁxe)—'ﬁoul d

provi de high quality nd hi yrity product. For
metmwpmzolmﬁ er af %BYOGPS)S %P&FE #%k the steps of

g}lé Db s GOVTRGY cﬂ?‘f tag(?lo &Hé for |tllle f)ﬁaﬁ‘@{ @ﬂ' a compound
or aqueous citri ci e step ha

ofthemmnhla Viadrs satcscﬁaqmrysfer the ymthdsm cst“aelabvelm sina aalounts of the

sui tahl e solv e
comagiorionsyer dheh 4 autr bisrol Rl Gipfe At i rmsgiee
comBOGhds S THE AR iR IS FRAQY K18 SoBhigRtARHIbyield dftfiee compound of
ormula Il in a high purity, typi caIIy in a purity of
the BpreataeY1.t han 98% conveniently greater than 99.5% and

el e B SRS gt e o8 8 e

ForRElh SARuteblk oraRp t@filaRé Rirgdrla@argitiep of fhat ampcainao Preferably, the
conprise the step of tenperature cycling (als
neWrSe;‘ﬂ'@pS‘I% ghauld nef invalvee0sdyRne SRerpnyumping 1%‘8‘1‘%&%&/ @pugifigation

procsg%rg ?hds, he%%v@%nh%sfs@ﬂ&ﬁ& CecdullE HRMBHeRbS 561Ab R fnd/bE

nece
purification procedures required, thereby reducing costs and time of manufacture. The

new synthesis should also allow for effective isolation of the compound of the Formula VI
in a crystalline form in high purity and yield, which crystalline form should have good
filtration characteristics.

According to a second aspect of the present invention, there is provided a process

for the manufacture of a compound of the Formula VI:
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Anot her key internediate that may be used in the
preparation of ZD6474 is a protected derivative of

W@ 2007083/ - 4- (4- br onp- 2- f | uor oani | i no) - 6- Met hoRYTGBAED03587
line, the conpound of the Formula VI: VI wherein Rl is
an acid labile protecting group, such as benzyl,
substituted benzyl, tert-butyl, allyl or
nmet hoxyet hoxynet hyl . Exanple 2 of WO 01/ 32651 and
Exanpl e 24 of WD 97/ 32856 each disclog® a route for the

preparation of a hydrochloride f a conpound of
)

the Formula VI wherein Rl is be The route

i nvol ves the reaction of a hydrd gride salt of
7-benzyl oxy-4- chl oro- 6- net hoxyglii nazol i ne with

4- br ono- 2-fl uoroani | i @&, n a Hropafol solvent to
provi de the hydrochl oElj' o?e salt pf the conpound of the
Formula VI, which is I"'Se}dtesg- Ni S stated in Exanple

2 of WO 01/ 32651 that the ochl dri de salt of
7-benzyl oxy-4-chl g8 Yet e nazoline is prepared
O 97/'22596. I n Exanple 1

according to Exanple O of
of WO 97/ 22596, the hydrochl Q;Ii de salt of
7-benzyl oxy- 4- chl or o- 6- net hoXyqui nazoline i s prepared

whedin R gs &fabd 1adile Potecting groué);
7- benzyl oxy- 6- net hoxy- 3, 4- di hydr oqui nazol i n-4-one with

frone 1 epmyouad pbtiedwrmBlaaV i - di net hyl f or mami de sol vent.
The sanme process for thepreparatipn of the
hydrochl oride salt of 7 3
7-benzyl oxy- 4- chl or 0- 6-Ort hexyqu¥rgzol i ne is discl osed
in Exanple 4 of WO 97/ 3285 O Y267 di scl oses a
route for the prepag%tion 7-disubstituted 4-
ani | i noqui nazol i ne unds” Th&l'route invol ves the
reaction of a 6, 7-disubstituted quinazolinone conpound
with a chlorinating agent aWNdl a catal yst in the

h.aﬁsence of a sq%ye€t or Wwth a chlorinating agent in

Whigh, BroGPESERPES T 18 5¥PaPhi ng agent to provide a 6, 7-

(2) di SURSbikE @npouhllof HRoRiRREOVTIREHCOSHRbLRthicHRting agent in the
6, 7-di substituted 4-chl oroqui nazol i ne_conpound is  then

 preseaemcefadsuiiable basesasksa suligbledgobisn, whercipihs edchion 1s carried out by:
t [ ] i t .
o e, e bRl Pt of e R IR0 Bud IR base n the

4- solvent to a mixture of the chlorinating agent in the solvent at a temperature in the

range of from 60 to 110°C, conveniently 60 to 80°C over a period of about 60
minutes; or

(g-2) adding the chlorinating agent to a mixture of the compound of the Formula
VII and the base in the solvent at ambient temperature over a period of about 15
minutes and then heating the reaction mixture over a period of about 90 minutes to
a temperature in the range of from 70 to 90°C and stirring the reaction mixture at
that temperature for about 1 hour; or

(g-3) adding the chlorinating agent to a mixture of the compound of the Formula
VII and the base in the solvent at a temperature in the range of from 60 to 110°C,
conveniently 70 to 90°C over a period of about 15 minutes,

to form a compound of the Formula VIII:
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ani | i noqui nazol i ne conmpound, which may then be
converted to the free base. There is no disclosure in
wOED09BBIOY 67 Of PCT/GB2006/003587
7- benzyl oxy- 4- (4- brono- 2-fl uoroanil i no) - 6-
met hoxyqui nazol i ne or of a process for its
preparation. The routes disclosed in the prior art
docurents for the preparation of a conmpound of the
Formula VI are satisfacldly for tGe synthesis of
relatively small annunt%%of the conmpound. However,
they all require the iso anareyr purlflcatlon of
i ntermedi ate conmpounds. Th uILﬁ in a
satisfactory, but noRLhigh Mo yield of the
conmpound of the Formul a There''is, therefore, a
need for a nore eff|C|entV§Hqﬁﬁ33|s of a conpound of
the Fornula VI suitable for Use to nake |arger
(h) quaeddting dse aimpduat of dmf@mnndla WiEweh ak}:}rymotzqﬁummiline in situ in

the SR P e RRRAB B 11 PR B 0T bR IOR @ el @? T fompbund of

the B&¥hYWEhesi s shoul d reduce the nunber of i soI atl on
and/ or purification procedures required, thereby
r edwd iwhgraafist theanuippimdoithe Famuila il wbtainetita thﬁefnnn of the

shoul d aIs aII w for. effec sol ati
hyaiohBlod G s RS e oMt RaTHarEe ¥ bR ¥ by LR HTF ol fertve
Saltllmngue%rgaurl ty and vyi eI d, which crystalline form
s ould have good flltratlon characteristics. According

Thedersn ingichlepie progicting Brqp o Esers tq groups WBIeh argyepdily rgmoved
und&f 2&!(}198 il ﬁﬁa@fe% ﬂggagIfgﬁgufegﬁgyn&géﬁ%e%g&m&me skilled

in tlwart. Enhivagiogapiptecfifi®groapcmap beinskdah abdveddrme mithestaddard
praciise (e HBBURIPTORES D CBFFa 1A o Rt b Senhess, John
VPS8! | 99) Sl LSRRI 00 b
(forceaampbd? aalkokybenzyl and Ciualkybenzyl), fert-butyl, 1, 1-dimethyl-1-
ethylmethyl, allyl, substituted allyl (such as C;4alkylallyl) or methoxyethoxymethyl. In
another embodiment R! is benzyl.

The process of the second aspect of the invention is advantageous in that it allows a
compound of the Formula VI to be made in high purity and high yield on a larger scale.
Typically, each of the steps of the process of the second aspect of the present invention
proceeds in greater than 90% yield.

A suitable solvent for step (g) is selected from an aryl alkyl ether, such as anisole, a
dialkyl ether such as 1,2-dimethyl ether, a halo substituted benzene such as chlorobenezene
or trifluorotoluene or an alkyl substituted benzene such as xylene, ethyl benzene or
toluene. In one embodiment of the invention the solvent for step (g) is anisole or toluene.
In another embodiment of the invention the solvent for step (g) is toluene.

Steps (g) and (h) are both conducted in the same solvent, which solvent is selected
from a suitable solvent as described above. This allows the process to be conducted as a

continuous process without isolation and/or purification of the intermediate compound of

the Formula VIII. This significantly reduces the time and cost of manufacturing the
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(g-1) adding a m xture of the conpound of the Fornula

VIl and the base in the solvent to a mxture of the
w@hdossd1at i ng agent in the solvent at a tenperBCTIGB2006/003587

the range of from60 to 110C, conveniently 60 to 80C

over a period of about 60 m nutes; or (g-2) adding the

chlorinating agent to a m xture of the conpound of the

Formula VIl and the base in the solvent at anbient
comynypé oé therBorombr Vhope targat sodle. a%drlitio@ynﬂm wseef asidglelselvent

heat i t he reacti on ture f abo .
mapifion 38 oenl FRRinRnrHE Sl B s B8l 5 i p OB nd Brovides
envHOEmanE] Bddefis. Mthelu’S of Rk 0P afThotk WS hedbadiiBakolvent is

tenperature for about lhour; or (g-3) adding the

advehiagequs bevavge thysnsolvantaminimisertke formatien elhspioducts that may be

derF/e{%_gg ¢ rJémIo A g)f ﬁ%eclpgwggnd ?f tH] g(r)n @X t%)ci)f’ f%tsgé,lssed above. The

chotszvrepivent d13o alibvisfoPile e@%edndasoﬁeéﬂlﬁﬂ mﬂatﬁincuﬂthel&)mpound of the
mnutes, to forma conmpound of the, Forpul a VIII VI |

Forgrde ¥ h) Foreareriplsy Viea ﬂ&fﬁ%@ﬁdméfmﬁ iecoplserip pabignt tenmefqﬁure the
corfs b S HAQLO TP Pl MRl WAL SO FREP R e obltéuted by
anyocfontfhmoualrmeuhndi of the Forrrul a Vi, and wher eafter the
und of .the.Fornul a VI obtaln in the formof the
o PSEROas prediGim SiTHs Rgento iR 69 Ordh b Sebrd g e . (&
2) 291(1 (g-@t)Pls taB@aﬂct% Qf)ec'aﬁ‘seq{ nsfinddel ViR f%ﬁh&tlori Jf BB &SR Mnpurities
térm ' aci e protecting group' refers to

in tgat@l;qps TyipiceHy samy wdabyipw@ehbmp@%c pmdpmu@ntly formed by

di s gr%ﬁ Suita I ITEJ]£ § ﬁot .eC arte t0

infgpiSthont s e Lo off r REdgRg e topRarion

by-Bfoabes it Parigdsnablesraig 1§l€m}lﬁﬁﬂe b@np&ﬁ@fcﬁaﬁ@léoﬁ%mbvm produced
standard practice (for illustration see T.W G een,

in stapdgb tor hessedinsipr (Wrvitkoyhisplatioy ardiespurificaion Wciwgéh@l
fonggtﬂ(ih ?f]b%pét)gd{lég/ﬁrbggjxtges g Qt%f; %é) A0S FoHRS: AL ¢ eét 'gﬁ)lléfﬁicﬁnetry of

enz
the reagents in step (h) of the process and, therefore, a more efficient reaction in that step.

This is turn provides a high yield and high purity of the compound of the Formula VI in
step (h).

In one aspect of the invention, steps (g) and (h) are both conducted in toluene as the
solvent. In another aspect of the invention, steps (g) and (h) are both conducted in anisole
as the solvent. In yet another aspect of the invention, steps (g) and (h) are conducted in a
solvent mixture of toluene and anisole.

A suitable chlorinating agent for use in step (g) is phosphorus oxychloride.
Typically, in step (g), a molar excess of chlorinating agent is used relative to the compound
of the Formula VII. For example, a molar excess in the range of from 1.3 to 2.0,
conveniently in the range of from 1.7 to 1.8, may be used.

A suitable base for use in step (g) is a base selected from triethylamine and
N,N-diisopropylethylamine. In particular, the base is N,N-diisopropylethylamine. The use
of N,N-diisopropylethylamine as the base in step (g) is advantagéous because it minimises
the formation of by-products that may be derived by dimerisation of the compound of the

Formula VII, as discussed above (for example as compared to the use of triethylamine as
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(for exanpl e d*al koxybenzyl and Ctal kybenzyl),

tert-bx&yl, 1, 1-dinethyl- 1- ethylnethyl, allyl,
waewsosdus ed al lyl (such as d™al kylallyl) or PCT/GB2006/003587

nmet hoxyet hoxynet hyl . I n anot her enbodinent Rl is

benzyl. The process of the second aspect of the

invention is advantageous in that it allows a conpound

of the Formula VI to be made in high purity and high
the yaselidstep (2).] Addiig asoatoe.of Thlpridatd the restion mixtuied ssthegssior

f th f .
exa&a&éﬂ%t@ﬁ%ﬁ%@g@@hﬂﬁdgfég{] 5 ? eget @8%{;&&0&&%\&&% by-products.
Z Iu IkH)} ?%Sﬁ??} 48 RlachioN isafRea(dht afl St ﬁ@:eﬁa@ﬁrg% %Q%g%rbg@fo\iﬂ 60 to

‘hef’, such as anisole, a di a yl ether such as
1103C Zodiverdentiy 6Getorfd C, eorivanientéuinghe range df GemAdnie ¥iChmars

chl.orobenezene of.trifl u ol uene or an al kyl
con%%%tﬁtlﬂ?%edraﬂ%%géﬁ%mj& & 9glégsﬁ'xyl ene, ethyl benzene or
t olHeRs (g2, RO eddIbe of flRBdntok chitediony &niniienttt@8perature. By the
F

sol vent Tor step (g) is anisole or toluene, |In another
termp {ASRRIFRE PP ORIUES W e HiZeR BitepperpEresis theiinge of framd tp 9°C,

ol LA L S e 2 RO BB o
abosti(CabThesedction miamraBshen Hrattdad avenperituse ialthowsge bffrom 70

to SR ot s an CorF iR DO PO B GPRYREALY in the range of

frorh 8D €6 tate conpound of the Fornmula VIII. This
signiticantly reduces the tinme and cost of
maruofstept(g3)ihe réret omoarriedofut etveteFperatirg invtheaange of from 60 to

Larger scale .54 onal |y, .the, use of Si o
110:61 SBier Rl 70 ol Forrognviit b R oG Boliy o $5°C, more
conbéiﬁérﬁ@ﬁﬁ%héﬁﬁg@ﬁffr@ﬂn% ggfcthe process and provides
environnent al benefits. The use of toluene or anisole

as Intstepr(ehchs iermsof showt” s gsedindhe exguensionp Eebabost ohdntes”,

eSOl ts mniw for | an. of - t.S o :
R i
perib@d¢ gudtéd Sould Bt dichastareds BEiay absohite velnes beande, sowilbd

al so allows for the easy and convenient is latiblhon of

appEeseteddpBoriskaed indhewt. ity imyperipdsmay wary skightin iprepample,
e SERTAIER o4 el o Guadlspby L eme i 10
fromithechalsssiqudteday stehég). be col | ect ed by any conventi onal

mstzbso ’gl'e skilled person would appreciate, in step (g), the mixture of the compound of
the Formula VII and the base in a suitable solvent will typically take the form of a
suspension. The mixture of the chlorinating agent in a solvent selected from toluene and
anisole will typically take the form of a solution. However, a number of factors may cause
these forms to vary. Such factors may, for example, include the amount of each of the
reagents added to the solvent, the particular base or chlorinating agent selected for use in
step (g) and/or the temperature selected for use in step (g).

The reaction of step (h) is carried out at a temperature in the range of from 60 to
85°C, conveniently in the range of from 65 to 80°C, more conveniently in the range of
from 70 to 75°C.

In one aspect of the invention, following step (h) of the process, the compound of

the Formula VI is used directly in another process (for example, in a process for
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The node of addition of the reagents in step (g) (i.e.
as described in steps (g-1), (g- 2) and (g-3)) is
w@edwans@geous because it mnimses the fornmatiPCI/GB2006/003587

by-products/inmpurities in that step. Typically, any

such by-products/inpurities are predom nantly forned

by dinmerisation of the conpound of the Fornmula VII.

Reduci ng the formati on of by-products/|npurities )
manefaairiag 7tEronté(drbemag-d- TErRsBUING)-Grmethex yayinagp e s discussed

ogdu :

belof) R BeRpEDe b lmieRicH ARG BB SR A pL 4 compound
of thefFobytularviids ddodadt b ért pueisied nfos exmp( g befatestompt, hasdling and/or

o LB SPLOELLY 1 1 LEBERL 8 L0 AL R B
comé&ﬁf&&]f{me Fﬂm&ﬂ@f\ll SRy indMdRs R step (1) TTOTAHRShE chinfdund of the
I e and hig

purity of the conpound of the Fornula,
Fornviila (Vi The pteplf)) mayncammmisaspy suitabte steps or pranedign fordsalging the

. and (h) are both.conducted in,t ene t .
cesitef gt o Bet e st BRAPSES 1 R ool B pesilsd
perséf AP 4ridulaf fehahit woudve beese Wodd bfssids Iagh kit ahd Bigh purity

In yet another aspect of the invention, steps (g) .and
prodght “TFhegeadioggeixtde may Hesorlod i anbighl fe@pPeRS) %Eé‘&’é“hand

R ke e T

formedibdyeie etleeted befang eboventiatal ngtlagie fitr eksmpkedyy filehadn. ve
to_the conpound_ of the For a Vll. For l e, ..a .
noBeth g ceapopnd phibe Fargea S‘%ﬁ ?IFdo‘h?F f-byopg-Z lpbrotilife starting
' ia) i ionAB%&Rods. F
G AL B SEn BE SRl on o, o
exampledliod emmgaunthof Foetilg Vkiwlerean®  is benzyl, may be prepared as

I V-diisopr et hyl am ne. | rticular, the base is L
descripefin SBBpS PEITY, PERFHE0n $heRHiss ot
|V AnVihr k89 Rt Qedpi OitaPiil B8 Bsddne ¢ drtisd GZI06)74ii8
advant ageous because it m nimses the formation of
7-hytlyeyre b Hrbtame-Raluaseaniline ) dempetheyyawnagpives, tleganaeuat of s
F o&' und of the Forrmula VII, as discussed above (for
org gﬁgﬁe as conpared to the use of triethylam ne asthe
base in step (g)). Adding a source of Bhloride to the
reaction mxture (such as, for exapp triethylam ne
hydrochl ori de) may al so reduce t h# mat i on of such
by- pr oduct s.

CH, HN  F
o)
J
Z
HO N
IX

Example 2 of WO 01/32651 and Example 24 of WO 97/32856 each disclose a
route for the preparation of a hydrochloride salt of a compound of the Formula IX. The
route involves the reaction of a hydrochloride salt of 7-benzyloxy-4-(4-bromo-2-
ﬂuoroanilino)—6-1hethoxyquinazoline with trifluoroacetic acid to provide the compound of
the Formula IX.

19



In step (g-1), the reaction is carried out at a
tenperature in the range of from®60 to 110C,
weowvesizent |y 60 to 80C, conveniently in the re€yeBeG06/003587
from65 to 80C, nore conveniently in the range of from
70 to 750C. In step (g-2), the addition of reagents is
carried out at anbient tenperature. By the term
"anbi ent tenperature" we nmean a tenperature in the
r angdiserssed abavep W@ 980676 bdisdeseaairguty ferdhp aroppistian ph
. \ e aqe . r .
6,74 RSB pibPedmipub  Pa@P B Aol in W 95110767
of 7-hgéiogg-4t@-roinerpeuaibeiEind R6-niethoxyyuiaaziling ooof 7 Pracess for its
9QQC, conveniently in the range of from75 to 85C,
prep@giiet-conveni ently in the range of from80 to 85C. In

St §Re (Hited)disdid¥ed F]I€%tapiﬁgp att SoERh &t Efbr %pr%%‘%ion of a compound

tenperature in ther e of from60 to 1
of the Howpula dKtdry sat3factory Godhe synbesisi afmelptjvely smpld amgnife obthe

fro to 85C re conveni.entlv. in the range.aof fr.om
compgyl, Hostever, tiés lbrerye e Rw i abalst oot BRRE iffraldaple
compOdSXPhRTEIuME $n a SdtisBlReH), 1R nB Kigh &verall YaéldRIPEHd coldpound of
m nut es", "of about 90 m nutes and "of about 1 hour"

the RopmpladiXcat e that the time periods quoted shoul d not be
ConRIE TR SRR L R RO S e
ol L g st b
nows thesit $@Hldamt9n‘6ﬁve sty AR e RN yuﬂﬁﬁﬁt’fé& i eé}“é’ﬁ-
Thu% g%e nét%i se}n%sfsl%ihbﬁlﬁget b M, Af ABRIBE 12RA/Br piniGliSR

m Xture o e compound of the Fornula VII
procadited fequined; ¢hérebyareduditgbdsts awl tiree 0f madufactyrsi Patfesabtyakle new
he form of ,a, suspensji on he m xt.yre of e .
sy ORI A RS L ey e ppghet Hirpesss fien
impROVEs RirdRMBntM pdridnitRheddddprbRlies thB8phtuRitg fofsolvent recovery.
solution. However, a nunber of factors nmay cause these

The hewgnthesiy shropld e tndblectifactiverenystatlisatienelipe eompeiidpfdhe
t he gnount of..each of..the r t . . .
Fordf R1% 4 Sy o i S BRI SRRt g puriy and
yiel(gel ected for use in
According to a third aspect of the present invention, there is provided a process for
the manufacture of 7-hydroxy-4-(4-bromo-2-fluoroanilino)-6-methoxyquinazoline, a

compound of the Formula IX:

Br
CH, HN F
I
O
B
=
HO N

from a compound of the Formula VII:

20



step (g) and/or the tenperature selected for use in
step (g). The reaction of step (h) is carried out at a

W etopesediire in the range of frome60 to 85C, PCT/GB2006/003587
conveniently in the range of from®65 to 80C, nore
conveniently in the range of from70 to 75C. In one
aspect of the invention, follow ng step (h) of the
process, the conmpound of the Forgula VI is used
directly in another pr&fé‘é,ss (fori{exanple, in a process
f or manuf act uri ng o)
7- hydr oxy- 4- (4- br ono- 2-f MNgoroati | ') - 6- met hoxyqui nazo
line as di scussed bel ow). noth r aspect of the

) e process, the
VI is isolated and/or

i nvention, follow rigLs
conmpound of the Formul a
purified, for exanple beforgystorage, handling and/or
further reaction. Therefore, in one aspect of the
whidhmprecess comprides ther depssd: f or manuf acturi ng a conpound of
the Formula VI further _incl.u t.he st 1) .0f,. .
@© | soratingecnerenbeURarar Y Y TEul R oG ikhpg pepnyin te
pres8RY of QRBIALICHLARMNG WishAdYI€ sV @R SwireiRtRE RAH®@Ss kafied out by:
i sol ati ng(gt he desired product that are described jn

t héz-1) t edding e anizivae of the sempewns ofibmRonnsila WAl 4 the bese in the
person., .Part. .

e o0 FRGHGHL BT o5 SR b PRt P m
I egdiige OFf fidix6Qtoel 106§, dvavedontidol o &iibicent a perinseriabounin0

at which tenperature the conpound of the Formula VI

tyB‘ri’él&P?r;y’fforrrB a solid, and the solid so fornmed may

be £l | &§4; ' i BN TE

oy (F2) { FEAE A GuAdbinBARMEEH LOR Bl TR R clBbou AT
an®@otrnala AZ1D aidrie Dasd inchosaivént atarsbignt tempenstrepyala pgried of
co rcial l avai l.abl.e or can be prepared usin

C omeH s ariateR aid ke rexdie B8 ad P bRl Reb S kg of about 90

Forihhids ¥ 4 tenifepiigrein RelrinR&TA0m 700y 90P€ AHdepiatigcthd Seaction
described in exanple 2 below, preparation of starting

matekivad & thattenheatugefor ahowrlrodi:aite t hat nmay be used

int pr.eparat i,.on.of. ZD6474 | s .

7" el o BCRELE B GBliaE AR fo b vt e R et
I ngl atd@ e baspuhelssiiedt Aea feafpetttare lithel rfnge of from 60 to 110°C,

conveniently 70 to 90°C over a period of about 15 minutes,

to form a compound of the Formula VIII:

CH, cl
O XN
1 ~
VIII;

(h)  reacting the compound of the Formula VIII with 4-bromo-2-fluoroaniline in situ in

the presence of the solvent used in step (g) to form a compound of the Formula VI;
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Exanpl e 2 of WD 01/32651 and Exanple 24 of WD 97/ 32856

each disclose a route for the preparation of a
whyarosdtidri de salt of a conmpound of the For nuP@I/GE2006/003587

The route involves the reaction of a hydrochloride

salt of 7-benzyl oxy-4-(4-brono~2-

fl uoroanilino)-6-rnethoxyqui nazoline with

trifluoroacetic acid to provide the conmpound of the

Formul a |1 X. As di scussed above, WO 98/ H)767 di scl oses a

route for the preparation of 6, 77digubstituted
4- ani | i noqui nazol i ne corrpounds. is no disclosure

in WO 98/ 10767 of
7- hydr oxy- 4- (4- br ono- 2- f | uor oany/l i n®) - 6- net hoxyqui nazo
line or of a process €Hr, its piNeparaltion. The routes
disclosed in the priof, art docunents for the
preparati on of a conmpotne © e ormula | X are
satisfactory for the sy s of|relatively smal
amounts of the copgaund «Lr7 they all require the
i sol ati on and/ or puri¥ication i nternmedi ate
compounds. This results 'Qq Iﬁlatlsfactory, but not
hi gh, overall yield of the tonpound of the Formula I X

() Thesgovisg RE hefethe cempeurtesfdhé Pornaula®i & efif intheptesence of the

colvethmisii sapsriakad (i) GHoNE s ROPHIREEd OF R AFT BB R fepa thereof;
c og{l(F Al %ﬁ?lltﬂg c&ﬁ VoS (ﬁ‘mﬁﬁ‘@ﬁt Hotaled 'umfl@lﬂ:{ﬁn of the free

nsun1ng purification procedures.
baseTﬂ’iM}Sbe éd’mfena!/\amg/msii'efmm apt the cbnmpeaiod ef thed omurisdX @ttained in

the o eRB 2l BT FgnBE IR T Brofir b I IR 4B b dhemmatve sal

1fn&%§@§rably’ the new synthesis should m nim se the
r of solvents used throughout the process,

i milho pescesmfithothitsspect péednyratioe I%ﬂd’aﬁﬁ%‘?ﬂué é%thtah’é ows the

com of B ¥R oo BF Mgk FURYE Py S0 S YR U Bl sl

Typfcﬁny Qapll o Pthelsteps bOMBYrSceb o the ‘c‘hntﬂraspéca lof tmrésenrmmmimn
d filtration characteristics and jn hi g uri and

PI‘OOW@ igt at JRostd15%h bigld: of vpieahyr de pEqsees ofgne i BEP gf tlie present
inven RS B}od%ces the g&ﬁpﬂnﬁld%rf%{é F&ithus BE BCRTSs §5% yield.

Steps (g), (h) and (j) are all conducted in the same solvent, which solvent is

selected from an aryl alkyl ether, such as anisole, a dialkyl ether such as 1,2-dimethyl
ether, a halo substituted benzene such as chlorobenezene or trifluorotoluene or an alkyl
substituted benzene such as xylene, ethyl benzene or toluene. In one embodiment of the
invention the solvent for step (g), (h) and (j) is anisole or toluene. In another embodiment
of the invention the solvent for step (g), (h) and (j) is toluene. This allows the process to
be conducted as a continuous process without isolation and/or purification of the
intermediate compounds of the Formulae VIII and VI. This significantly reduces the time
and cost of manufacturing the compound of the Formula IX on a larger scale. The use of a
single solvent may allow for solvent recycling, which increases the efficiency of the
process and provides environmental benefits. The usé of these solvents as the reaction
solvent is advantageous because these solvents minimise the formation of by-products that

may be derived by dimerisation of the compound of the Formula VII, as discussed above.
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t he manuf acture of
7- hydr oxy- 4- (4-brono-2-fl uoroanilino)-6-nethoxyqui nazo

wo peve/03c@1xonpound of the Fornula I X | X from apCDGBRGA03587
of the Forrmula VII: VIl which process conprises the
steps of: (g) reacting the conmpound of the Fornmula VII
Wi th a suitable chlorinating agent in the presence of
a suitable base and a suitabl e sol vent, ere

The ghoies oforlvest dlap pllases o thermpsy sl copverisntizplation 34 gomggound of
the @Hﬁuﬁ%%@%x%gltehﬁhg@ gy a%tl I}}J‘ﬂlﬂﬁfé ik Q@ol@é‘&?aﬂlﬁ‘leﬁﬂgmperature

vent ' to tUreo orinating agent in th
the cenlpveaint ofthe ﬁottmﬂ]aéﬂaypm&ily ﬁm’nin e solith gehidf may trende CDBected by
110C, cog e iﬁntly 60 to 800C over a period of about
any eEavERtnpa (g-2) adding the chlorinating agent to
a msmgéﬁee@abmetmmmd@ﬁmh Refaespeha iYslepagiehe

base I n the solvent at anbient tenperature over, a
descpibed indstapks (eﬂm(g-ZJ) Bndi(grd)ds aduatitagpats beeansk Hgninjaises the

forrngﬁach% - sflﬁlpﬁﬁﬁés in ﬁtgaz st!eP %}Jﬁ cﬁ]%?@lil{)dt%g%@ﬂﬁ 1‘(51%5$ t}&)?cally

are p?éddhﬁlhélﬁl}l ﬂ@)ﬁné@ﬁ*} Hingdtistiont off the sdmpdraid dfenpRsmaiula ¥1I).0This
about 1 hour; (g-3) adding the chlarinating
enables the intsrmpiaterorEp@ng @ﬁﬁwmneb YHEPedreadi 8 S"\?Pl@atﬁg’e used in

step Gy PERE s Tl R ¥Ecoon SRR B thpiin By ! 279
prodl&@t‘r‘shmlfiu@ﬂzlﬁs?h @tﬂp (gﬁalmwsl,tbeﬂ],e cbnrecft(stdm}aomehnp ofithe refgentyén step
or mul a I

(h Gt h af .th
(h) of Shaprpsesypnd. twr? f@» aa?%fﬁﬁ%%l?fit E%aﬁfiaﬁ pﬁ%ﬁ“&‘% d?i“? &Ft tPFeP
f f
o8 S 01 R ALY G i O o skl Voo ko
fr flmvmdmpe@tmf theridverftionhsseroeiniheand ()i ate il mndu@tqdhe toluene as

the s%ivee%t? S use otf foluene as the solvent in step (j) wherein R! is benzyl is
advantageous because the toluene acts to capture the benzyl cation that is generated during
the deprotection reaction. This aids in the reducing the benzylated impurities that
potentially may be formed in step (j) of the process. Toluene also provides a more robust
crystallisation of compound IX and a crystalline form of compound IX with superior
filtration characteristics.

In another aspect of the invention, steps (g), (h) and (j) are all conducted in a single
solvent such as anisole chlorobenezene, trifluorotoluene, xylene or ethyl benzene.

A suitable chlorinating agent for use in step (g) is phosphorus oxychloride.
Typically, in step (g), a molar excess of chlorinating agent is used relative to the compound
of the Formula VII. For example, a molar excess in the range of from 1.3 to 2.0,
conveniently in the range of from 1.7 to 1.8, may be used.

A suitable base for use in step (g) is a base selected from triethylamine,
tripropylamine and N,N-diisopropylethylamine. In particular, the base is triethylamine.
The use of triethylamine as the base in step (g) is advantageous as it enables a more robust
crystallisation of compound IX and a crystalline form of compound IX with superior

filtration characteristics.
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solvent used in steps (g) and (h) to formthe conpound
of the Formula I X or a salt thereof; and whereafter
wo b@7osmpdund of the Formula | X obtained i n t heCt/GBR006/003587

the free base may be converted into a salt form and

the conpound of the Formula I X obtained in the form of
a salt nmay be converted into the free base or into the
formof an alternative salt, if necessary. The process
of Int dtiep ¢ghl ), thearsption mcarnedeomtmvemmmatuge indhersnagebijem 60

o t hat h f
o Ry T T A
conv&hl@h dﬁiﬂ%erﬁ@@%f@orﬁmtos’lsegs of the process of the
aspect of the present .invention prgceeds in at

|eks&t61ﬁg®/3)y i ittt seAgegts 1S HETIeS Sl EmBRent egwerpitg: By the

r’
o R g Y 065 S
espetially alfkdn}ﬂcjratuﬁd ) thé tangeofiftemdd tb ﬂSfGﬁ,enslamspe;mnyememperature of
shoul GRTE o heeGeAra ney hetort tepipbrante 1Y Beghgdtiom 70
to 9(@({?h EB8nvefticl) th ﬁ’l\é@%getdftﬁ%% }@fﬂ)zﬁ“@ ﬁié?@ccﬂﬁzemenﬂy in the range of

f orobenezene or ttifluorotoluené or an al kyl
froms&ﬁ)ts)tSSt’Gt ed benzene such as xylene, ethyl benzene or

Ok » ne(g—%{) tlge[] rgra&tn(;gx)qg Ic%rﬁ?é 8ﬁtgat t(':tjhcim eg\a{tglgﬁt 1% }algxge of from 60 to
11099 E&%lentw TN HHET, &H@&ﬁ’éﬂi‘l@ﬁﬁ tif rah fecof ﬁ’()tﬁ 1765 1t®@851C) @nore

sél vent fof step (g) ( % and (j) is toluene. This
comanieaﬂsmth@rmg%ﬁ@m&)be ¥énducted as a continuous

J( t f %
P B GLPAAShR HRH s BTGP Fah s
“of %bus%ﬁmmtés”p‘&ﬁthalbyuﬂmﬂﬁm&stah@ “f abeuhtowrdss irdlicate that the time
manuf act uri ng t he corrpoun of t he, For I X on a .
perigdgrqyetedshayld. Tothe cosE g & S@luéf‘oYa:iU‘é‘??t CHECAS G O
|
o 0k AR M s gy s
the ﬁlihepem&ismlfuoteﬂeﬁaay w0y bgroe Yapattivelaryadsi %J’P?S'b¢“1@ﬁﬂ bY 510%
e van{ geous becau&(j t hese solvents m nimse the
Oony ueR AUIPd BYSHR duct s that may be derived by

di n&rths atiliep&bord QSul@QtﬁP&HﬁQ: o stéhe) FHae mik@rddf the admpound of
di scussed above. The chol ce of solvent also allows for

the dreudra¥ ¥l addhebasedmp svitablswilent will bpichE Weipo g
susgefSio of BB TSRS et 02 LS SBRLLA Bl A and

anisole will typically take the form of a solutlon However a number of factors may cause

these forms to vary. Such factors may, for example, include the amount of each of the
reagents added to the solvent and the particular base or chlorinating agent selected for use
in step (g).

The reaction of step (h) is carried out at a temperature in the range of from 60 to
90°C, conveniently 60 to 85°C, conveniently in the range of from 65 to 80°C, more
conveniently in the range of from 70 to 75°C.

In this aspect of the invention, following the manufacture of the compound of the
Formula VI in step (h), the compound is used directly in step (j) for inanufacturing a
compound of the Formula IX. In other words, the compound of the Formula VI is not

isolated as such but is used as a solution or slurry in a solvent selected from an aryl alkyl

24



the conpound of the Fornula VI typically forms a
solid, which may then be collected by any conventi onal
Woretonosh71As di scussed above, the node of addi t PONGBR006/003587

the reagents in step (g) (i.e. as described in steps

(g-1), (9-2) and (g-3)) is advantageous because it

mnimses the formati on of by-products/inpurities in

that step (which by-products/inpurities typicall
etherp m&ﬂicamamnleL g diatieyiethebguchiagd - élatqﬂlﬂ%y@?la%% éhg Hted
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i

t Red
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_ ore, a nore efficient reaction in
compdraid &&MForﬁiulesVi[hntamm -t paoicddse.a hi gh yield and high

purity of the g N
R R A R e
by r@a}%:ﬁo@{)vlith%ﬁ REHC E&‘ﬂ dsrifl@drdSRbc asidt tl%ﬁlﬂl/ﬁ Atsecobdeacids@uch as
toluene as the solvent in step wherein RL i

hydlbgmshloméeh@dwdm@g@mmldbbmam be u@@delﬂtﬁédl@éﬁéo @8 ageplacement
re t cat i
A
comB@ﬁ}ﬁNéth@Foﬂlﬁmw [Xtid GRainbdin theotent 6fd dajt. Mhy ubeof tnrﬂuenbacetlc
In ste %& of the process. Tol uene al r
acidrin siep va@ﬁﬁg@,qvélhepaéﬁ? it@HOWﬁ @&%ﬁﬁbﬁﬂﬁtw& gﬁ@ Campound of the
ForfK3aH GREuh e FOTROM R et SMRBE 00 oy adion o
watdriavi@ Rbol9iy; oryeqadit{ag)of a(lli hqmmds @lkpli ateml dase schds p@teasmm
a single solvent such as ani sole ch gﬁenez

hydoxide; sRsien Sy drode; @ﬁ@c@?teemﬁw% & M6 Jrsfprahlve
pota%ﬁhﬁhqﬁ?&ﬂé&g @%‘f‘v%d lfﬁat@ﬁﬁad dbofih pTﬁegérystsume QSRS fitmed may

oxychl’ori ypical’ly, in step , a nol ar excess of
be colibwded ratnyngpnagetivnal meﬂx@édfor exaamlv y fidfratipd. conmpound of

the F I
Rl SRR L TSR B
90°€T QRdniéntlyPedo380° TR oBEcHHElently in the range of from 70 to 75°C.

In one aspect of the invention, following step (j) of the process, the compound of

the Formula IX is isolated and/or purified. Any suitable steps or procedures for isolating
and/or purifying the desired product that are described in the literature and/or that are
known to the skilled person may be used. Particular steps that would be of use would
provide high quality and high purity product. For example, the compound of the Formula
IX may be isolated from trifluoroacetic acid by addition of water and cooling or more
preferably by addition of and aqueous alkali metal base such as potassium hydroxide and
water and cooling, as discussed above.

According to a fourth aspect of the present invention, there is provided a process
for the manufacture of 7-hydroxy—4-(4-bromo-2-ﬂuoroanilino)-6-methoxyquinazoline, a

compound of the Formula IX:
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A suitable base for use in step (g) is a base sel ected
fromtriethylam ne, tripropylam ne and
wWaoRosli7izopr opyl et hyl am ne. I n particul ar, theChase0ss03587
triethylam ne. The use of triethylam ne as the base in
step (g) is advantageous as it enables a nore robust
crystallisation of conmpound I X and a crystalline form
of conpound I X with superior fi ItraEi on
characteristics.In step (g-1), the action is carried
out at a tenperature in the ragge\of from60 to 110C,
conveniently 60 to 800C, convly in the range of
from65 to 75C, nore conveni enhNky~4A n the range of from
70 to 750C. In step -2), the/addition of reagents is
carried out at anbief,gﬁ pture." By the term
"anbi ent tenperatur '
range of from10 to
the range of from 15 t

tenperature of aboi_{
heated to a tenper %r

petipnal |y a tenperature in

norie especially a
action mxture is then
range of from70 to

einth
90C, conveniently in the ragge of from75 to 85C, nore
conveniently in the range of In step (g-3), the

fromrae@otpoond o thediaringth BlIt at a tenperature in the range
of from60 to 1100C, cszg_éeni ently 70 to 9Q0C,

conveniently in the ra
conveniently in the raqgge
(g), the term"of about"”
"of about 60 m nutes;, " m nutes", "of
about 90 minutes arf@™~%gf . inour” to indicate
that the tinme periods quoted should not be construed
as being absol ute val ues bé&dause, as wll be

.appreciated by those skilled in the art, the tine
Wh“gé’?‘?“@&%"%@}“@éﬂ? sSqRs@ht | y. For exanple, the tine

(g) PCfda il ak oﬁﬂa&’of\@ ¢ ¥o léQ/If?mH%rsﬁftaﬁﬂé @ﬁlbﬂna]tﬁlg?gent in the

particul arly 10% tromthe val ues quoted I n st
prese{rxp,¢ of Asuitdbée bﬁse lahé d spigabdosol vent) Ise:iecapbfremj taluene aml anisofe,

the,.m xture he conpound of the Formula VI
Whe%ﬂ)oth‘?ﬁ%acfi%b“iaﬂ“éio% Yabl e solvent will typically take
-or Rdhe & nSHSREASHE BomphBdBhIF &niifla Vi€ind the base in the

ch or’i nat i ng agent in a solvent selected fromtoluene
ansplvent to a mixture of the chlorinating agent in the solvent at a temperature in the

75 to 85C, nore
9 80 to 850C. In step
i AH he expressi ons

range of from 60 to 110°C, conveniently 60 to 80°C over a period of about 60
minutes; or

(g-2) adding the chlorinating agent to a mixture of the compound of the Formula
VII and the base in the solvent at ambient temperature over a period of about 15
minutes and then heating the reaction mixture over a period of about 90 minutes to
a temperature in the range of from 70 to 90°C and stirring the reaction mixture at
that temperature for about 1 hour; or

(g-3) adding the chlorinating agent to a mixture of the compound of the Formula
VI1I and the base in the solvent at a temperature in the range of from 60 to 110°C,
conveniently 70 to 90°C over a period of about 15 minutes, 7 -'

to form a compound of the Formula VIII:
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anisole will typically take the formof a solution
However, a nunber of factors nmay cause these forns to

we a0y/038ueh factors may, for exanple, include PEBEGB2006/003587
anmount of each of the reagents added to the sol vent
and the particul ar base or chlorinating agent sel ected
for use in step (g). The reaction of step (h) is
carried out at a tenperature in the range of from 60
to 9Q0C, conveniently 6 Hp 85C, -bnveniently in the
range of from65 to 800 veniently in the
range of from70 to 750C. 'S appect of the
i nvention, follow ng the .ctuis of the compound
of the Formula Vi irRELra ’ onpound i s used
directly in step (j) for manufacturing a conpound of
the Formula I X. In other wapgs, the conpound of the
Formula VI is not isolated as such but is used as a

(h) solreactiog the compoung of thed oswizlacvill] with deiretofd-Bnoraaniting in situ in
al kyl et her, such as.ani sol a dial kyl et sych as.,.

the freihcs o i st Ra i Sem 030 SpLtr ettt ag ES R v
as chl orobenezene or trifl uorotol uenegpr an al kyl
substituted benzene such as xyl ene,ethyl benzene or
tol uene. In one embodi ment of tig iNyention the
solvent for step (j) is anisole\or toluene. |In another
enbodi ment of the invention the goMent for step (j)
i's toluene. Thereby, dig conpgyyjd of g he Fornula IX
may be manufactured friomh a conppund of the Formula VI
in a one-pot procedur ©< A sy tan nmet hod of renoving
the acid labile protecti‘ oup situin step (j)
is by reaction wtltan g uchrJas trifluoroacetic
acid. Optionally, 3 3&ond~aci N{such as hydrogen

chl oride or hydrogen brom d%)l may be used in addition
to, or as a replacenent forYlLthe trifl uoroacetic acid.

@ Vs 1&3&% go%ﬁoﬁﬁgo%ﬁ&?&frﬂ}fa}’ ¢1:Rhai N step (j), then

the co ornula T XS obtained in the form

(k) of remseing R Fhen tirecoafpotnd bf the Foanelhivd tagbreh the ceinppurd of the
i s, advant ageous because it allows for easy isolation
ForrgplatIeor, dhgteetor the Fornula IX, for exanple by

ARSI 08 AL 6 LR PGS o e o
basecamayg beisomaiektad intoretsalk fdyasaddhe boragoymdtoddisd Formula IX obtained in
the form of a salt may be converted into the free base or into the form of an alternative salt
such a trifluoroacetic acid or hydrochloride salt, if necessary.

The process of the fourth aspect of the invention is advantageous in that it allows a
compound of the Formula IX to be made in high purity and high yield on a larger scale.

Steps (g) and (h) are both conducted in the same solvent, which solvent is selected
from an aryl alkyl ether, such as anisole, a dialkyl ether such as 1,2-dimethyl ether, a halo
substituted benzene such as chlorobenezene or trifluorotoluene or an alkyl substituted
benzene such as xylene, ethyl benzene or toluene. In one embodiment of the invention the
solvent for step (g) and (h) is anisole or toluene. In another embodiment of the invention
the solvent for step (g) and (h) is toluene. This allows the process to be conducted as a

continuous process without isolation and/or purification of the intermediate compound of

the Formula VIII. This significantly reduces the time and cost of manufacturing the
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hydr oxi de, sodi um hydr oxi de, sodi um acetate, potassi um
acetate, nore preferably potassi um hydroxi de foll owed
whoorasen3 and cooling. The crystalline solid seCT/GBa®E/003587
may be collected by any conventional nethod, for
exanple by filtration. The reaction of step (j) is
carried out at a tenperature in the range of from 60
to 90C, conveniently 60 to 800C, nore conveniently in
compaiad of g asmuta oy larser psie. e BT ATERlE S et Siops (g) and
oy : Lo Py -
() iRt P sV LW, M obika s A e bftRess and
provides edvimtimeAtsy bensfita bTle wteff olamepr anigoligrae thef rgaction solvent in
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prodﬁﬁs sk bk [deHv QEH P Gith PRMi RS FiSEEbm ot E o€ e ormuRITBII, as

that woul'd be of use woul d provide high quality and

discusseghaboue.i The praceiet solvenr alsxaligyysefor theecagnpsbennycrienttipplation of

For nul eSq) ated fr ' : I 6 -acl
IR i i e S BV SR
ambRAttchipenft, the dodgnedus tiid Ratiuldael aipidatlg dommschsodis, which solid
pot assi um g%drom de and water and cooling, as
may ghencherogctabby any penvepiienahmetod. fourth aspect of the

P &3 ?&%Féusrgé ggchjeﬁ)ﬁre ANR' & aliGitiBh Y 1ileta RnRIiR SR S) @E. dshe

manut ac

descfibé&/i@lrswpy {41 Q,é(glojll) a?d) (%BDIiMMamgbdm becdsatrhioyiged thazo
i_.ne, _.a conpoun Lt F la | X I X f . In

MREE NG R T NE RTINS

are p\?\%at%%ﬁgﬁgd iif)gﬁle(! 6981 B ati o AREBAHPSIA o fHREE Srafula il &) ViThis

K e chlorinating agent in the presence_of )
enabiesshe intdynediateseonagoing of thetEopnulasGillpraducsd|in step de) to bmused in

B

prodies b aritislin 3RY (EEldwaster {he chitect seistedetipoftheiradgetite in step
of the chlorinating agent in the solvent at a

(h) of érpypease pad,itherefose, a more efficient reaction in that step. This is turn

provides a high yield and purity of the compound of the Formula VI in step (h).

In one aspect of the invention, steps (g) and (h) are both conducted in toluene as the
solvent. In another aspect of the invention, steps (g) and (h) are both conducted in anisole
as the solvent.

A suitable chlorinating agent for use in step (g) is phosphorus oxychloride.
Typically, in step (g), a molar excess of chlorinating agent is used relative to the compound
of the Formula VII. For example, a molar excess in the range of from 1.3 to 2.0,
conveniently in the range of from 1.7 to 1.8, may be used.

A suitable base for use in step (g) is a base selected from triethylamine and
N,N-diisopropylethylamine. In one embodiment, the base is triethylamine. The use of
triethylamine as the base in step (g) is advantageous as it enables a more robust
crystallisation of compound IX and a crystalline form of compound IX with superior
filtration characteristics. '

In another embodiment, the base is N,N-diisopropylethylamine. The use of

N,N-diisopropylethylamine as the base in step (g) is advantageous because it minimises the
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range of from60 to 110C, conveniently 60 to 80C over

a period of about 60 mnutes; or (g-2) adding the
w@hdossd1at i ng agent to a m xture of the conpouPdI/6B2G0km03587

Formula VIl and the base in the solvent at anbient

tenperature over a period of about 15 m nutes and then

heating the reaction m xture over a period of about 90

mnutes to a tenperature in the range of from70 to
forrB4RG afby-mdduats thgt mhgbe éerd:xteiddury diingtisation af thelmmpound of the

te atur.e for, abou 1hou d|n .
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tenperature in the range of from60 to 00C,
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s et BB ARy L R Gy om 60 10
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sol vent used in step 7%’6) to formthe conmpound of the
conpesppRilyan e ragge of from WIP I67kg t he conpound of the
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eSP?féaI P FEIRCETE AR Sheg2agh 951?%1.135 &hgit' Chiars %%%alﬁ Gtompgature of
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converted into the free base or |nto the form of "an
to %P@mcmlvm)sml the sangh ofifromi 73 ta B5Ya.ceeteconrsmensly in the range of
fro §§ ride salt, if necessary. The process of the

T a pect of the invention is advantageous in that

' t I%'skéi’)V@ 3B, ﬁl@l‘if@&t’iﬁﬁi idarridieodtat ménﬁ)efa?ﬁlkﬁnhﬁrﬁﬂgtﬁoﬂ flom 60 to
purity and h| yield on a_larger scale. SteEs
more

110(@; CQiWQmG YAt %Q) cww@tlw iha range of Aip Lotokn
convemgrpdyc‘ 91' t4& %gé df ﬁgine?ﬁ)t tgqﬁ °C.

In step (g), the term “of about” is used in the expressions “of about 60 minutes”,

“of about 15 minutes”, “of about 90 minutes and “of about 1 hour” to indicate that the time
periods quoted should not be construed as being absolute values because, as will be
appreciated by those skilled in the art, the time periods may vary slightly. For example,
the time periods quoted may vary by +50 %, particularly £15 %, particularly by £10%
from the values quoted in step (g).

As the skilled person would appreciate, in step (g), the mixture of the compound of
the Formula VII and the base in a suitable solvent will typically take the form of a
suspension. The mixture of the chlorinating agent in a solvent selected from toluene and
anisole will typically take the form of a solution. However, a number of factors may cause
these forms to vary. Such factors may, for example, include the amount of each of the
reagents added to the solvent and the particular base or chlorinating agent selected for use
in step (g).

The reaction of step (h) is carried out at a temperature in the range of from 60 to
90°C, conveniently 60 to 90°C, conveniently in the range of from 65 to 80°C, more

conveniently in the range of from 70 to 75°C.
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froman aryl al kyl ether, such as anisole, a dialkyl

et her such as 1, 2-dinethyl ether, a halo substituted
whemwzesgisuch as chl orobenezene or trifl uorot oPCEGB2@6/003587

an al kyl substituted benzene such as xyl ene, ethyl

benzene or toluene. In one enbodi nent of the invention

the solvent for step (g) and (h) is anisole or

tol uene. I n another enbodi nent of the invention the
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ormation of by products that nay be derived by
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the ﬂ@ﬂecﬁﬁ&ﬂﬂﬂ' d’a)ﬁculeﬁ‘%fep@ Xedplogld b st Reulde@elide hi gH Q(iaufyeand

Is cooled to anbient tenperature, the conpound of

highmyriy peedyrt. tKgsicgample, rncﬁt%(kéﬂ@&enwl SHTIPCRaY; be r%nqmgl by
reacggg QifkS: sgﬁ)tla%l%%éfﬁ%l%%t 819:” y&g éik gglﬂdl B%QIboﬁ‘sfor e%(ample in

cusse I'on o reagen
the presehicepf 4 gyitabie modastuogeegent lsexh dsrrisd rpmidegerkine 1bg1d2) The use

ngd ( i s advant ageous becayse it m
of a%aﬁw&?%wn@sews ATGEAGERYS BRGHHSP 11 RIQVIAFRS ¢ Fﬂgmysﬁtfgeent method of
rem&o\WH nflr g?t?ﬁlsgté ﬁhd b&EIdNiPAIERVS r ﬁ{eeefﬁclent remgval of by-

pre om na or me di nerisation of the conpoun
prodlfctstﬂmnﬂwwaﬂtastwm) Th| S enabl es the i nt ermedi at e

%f ?}I@%Eﬁfn?tﬁ?gu \# ?eﬂg{hllrllg %gﬁ%q%leﬁat%%t‘f&g é%?lp &N?lerein R!

isa Beﬁzyt bod ;mo Brep ReduiBY ! %ctl&ewﬁtﬁraﬁaudogucﬁfas B¥fluoroacetic acid.
products/inmpurities in stepcélqmil [ows for the correct
oryge ot

Opt@n@lilﬁc iseerandragidbsueihes yskiogent Bpdropgn ontige) may be used in
add1{?1ﬁ8 o‘%%? afd g%éééﬁ{eﬁi f’ O the %fﬂPorc? ézgﬁé Aﬁagw}lﬁl&lgﬁgk@ﬁlg ubdll to

remPpud the ﬂbe@zfyl shmpdarreUky thb‘n th@&rﬁp‘dﬂﬁdloﬁ thd Forthud BPis(dbjained in
the form of a salt. The use of trifluoroacetic acid in step (k) is advantageous because it
allows for easy isolation of the compound of the Formula IX, for example by
crystallisation from the trifluoroacetic acid by addition of water and cooling or more
preferably by addition of an aqueous alkali metal base such as potassium hydroxide,
sodium hydroxide, sodium acetate, potassium acetate, more preferably potassium
hydroxide followed by water and cooling. The crystalline solid so formed may be
collected by any conventional method, for example by filtration.

The reaction of step (k) wherein R is benzyl may be carried out at any temperature
and in any solvent suitable for the particular method of removal of the benzyl group being

used. Examples of suitable solvents fore acid-based removal of the benzyl group include
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In one aspect of the invention, steps (g) and (h) are

bot h conducted in toluene as the solvent. In another
wa@sgpeose7ad the invention, steps (g) and (h) areChGBR006/003587

conducted in anisole as the solvent. A suitable

chl orinating agent for use in step (g) is phosphorus

oxychloride. Typically, in step (g), a nmolar excess of

chlorinating agent is used relatjve to the conmpound of

ethanddeanrasyalked other, such s andaipl adialiyheshersuely ek d-dimethpkether, a
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u
the Fo?%xﬁfﬁ&clé ggsotl%?c} ?}g%‘ﬁ%n e Cﬁgg%gil’g%bl@ E\@H &?t@cé@iﬁfe% for isolating
and/ar ysifgingitieddstredpofducithpcundescibed intthe litseatingrand/or that are

oo S BOSEEH PBE o  F Gr SRR i ool
provi&élﬂéﬁ&@d?ﬁ?@ddﬁ%ﬁ$hﬁf?ﬁ6d@$ the base in step (g) is

advant ageous because it m nimses thefornation of
byApptbQUkQ}Smtdﬁ@ﬁdlﬁWh@ién@ébﬁ weed ibthedirensrgtivatal g4 ine(1-

t he .l Iy for
tert’ﬁ‘%ﬁ%ﬁ% 05%1 )Blg 70 1rn edniﬂm%f}h IX&'LA' 22 b?&% #:@ﬁ’g? am nz égs t he
metlb&?@mhﬁko‘ﬁh@ﬁhé gopouddcifige Poramily Xe of chl oride to the

reaction m xture (such as, for exanple, triethylam ne
hydrochl ori de) may al so reduce the formation ofPSuch
by-products. In step (g-1), the reaction i ar ried
out at a tenperature in the range of fro

70 to 750C. In step (g-2), the

carried out at anbient tenperat e term

"anmbi ent tenperature” we nean a tep N n the
range of from 10 to 3Q0C, especi al rature in
t he range of m 15 t 3

tenperature of bout 2p0C. The eaction ture i's

t hen heated t ture in the range of from70

X

Example 2 of WO 01/32651 discloses a route for the preparation of a compound of
the Formula X. The route involves the reaction of 7-hydroxy-4-(4-bromo-2-fluoroanilino)-
6-methoxyquinazoline with potassium carbonate and 1-(tert-butoxycarbonyl)-4-(4-
methylphenylsulfonyloxymethyl)piperidine in a N, N-dimethylformamide solvent to
provide the compound of the Formula X.

As discussed above, WO 98/10767 discloses a route for the preparation of 6,7-
disubstituted 4-anilinoquinazoline compounds. There is no disclosure in WO 98/10767 of
7-(1-tert-butoxycarbonyl)piperidine-4-ylmethoxy)-4-(4-bromo-2-fluoroanilino)-6-

methoxyquinazoline or of a process for its preparation.
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to 900C, conveniently in the range of from75 to 85C,

nmore conveniently in the range of from80 to 85C. In
wGe@p/08g18), the reaction is carried out at a PCT/GB2006/003587

tenperature in the range of from60 to 110C

conveniently 70 to 900C, conveniently in the range of

from75 to 85C, nore conveniently in the range of from

80 to 85C. In step (g), the term"of about" is used in
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range of from Cln this aspect of the
invention, follow ng the manufacture of the g¢#e
of the Fornula VI in step (h), the compoynmdy s
i sol ated and, optionally, purified in step ) of the
process. The isol ated conpound of the Fotmul/a VI is
then used in step (k) for manufacturing A& cowrpound of
the Formula I X, either |mTed|€d-l%Iy or HNI | owifng
storage for

VII,;
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an appropriate period of tine. The isolation of the
conpound of the Fornmula VI in step (i) wherein RL is
whewzpbe71s advant ageous because it enabl es a bPOGHABR006/003587
choi ce of nmethods for renoving the benzyl group from
t he compound of the Forrmula VI in step (k), for
exanpl e conpared to when this step is conducted in
situ. The step (k) wherein Ris benzyl may conprise
whiglhgrosess camipeisest thp stepy ofmograrting the compopedplihgdormula Vil to a
benzyl . ar ha{, are described in the literature
comgﬂ‘é?%?f@ﬁggﬁgltrﬂgﬁghom to the skilled person.
Particul ar steps that would be of u$ would provide
high quality and high purity pregdu¢t. For exanple, in
step (k) the benzyl group may Fé r¥goved by reaction
Wi th a suitable hydrogenation & such as pall adi um
on carbon, for exanple in the p gnce of a suitable
nmoder ati ng agent, sugp.as zip\brongde or zinc iodide.
The use of a hydrogedati on ageht is advantageous
because it provides gt eff|.ci ent nethod of
removi ng the benzyl gro step (k) and because it
allows for the efficiept remquvalof b y products from
the waste stream AHUrther sWltabl e method of
removing the acid |abile protecting group wherein Rl
is a benzyl group in step (¥¥ is by reaction with an
by BB AoT8s b HLONAUCHBRE H bl (R PPR: Youth aspectof
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ormof a salt. The use of trifiuoroacetic acid in
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ex P Tt I mRPGS T GRE FPe Ao e (s A8 gl free
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18: 1

compgerd akthg ledhpbipined s the forgpaf uslpay bx peerted iteithe free

t ' . ef erably potassi um
bas b e R B B S i RSl noe The
cr yRiegirbéeie oBthkiftfthsaspéad bfithd inwentibe is advantageous in that it allows the

1 Ny

compound of the Formula X to be made in high purity and high yield on a larger scale.
Typically the process of the fifth aspect of the present invention proceeds in greater than
80% yield. The process of the fifth aspect of the invention is also advantageous for at least
the reasons discussed above in relation to the third and fourth aspects of the invention.

Typically, the compound of the Formula IX is isolated and/or purified before step
(1) is conducted, for example using any suitable steps or procedures that are described in
the literature and/or that are known to the skilled person as discussed above.

In another embodiment of the invention following the manufacture of the
compound of the Formula IX in step (j) wherein R'is benzyl (or substituted benzyl) and
when hydrogenation is used as the method of deprotection of the benzyl group, the
compound is used directly in step (1) for manufacturing a compound of the Formula X, In

other words, the compound of the Formula IX is not isolated as such but is used as a
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col l ected by any conventional nethod, for exanple by

filtration. The reaction of step (k) wherein Rl is
whenwzpbenny be carried out at any tenperature BCTGBRO06/003587

any solvent suitable for the particular nmethod of

renmoval of the benzyl group being used. Exanples of

suitabl e solvents fore acid-based renoval of the

benzy| gr.oup |ncludeethanol al kyl ether, such
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onethan one aspect of the
ComROng ﬂ? ﬁﬁ?rror?laﬁh%ﬁf Wt Sicahy @R%C@élﬂret he process, the
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potas?u %stré)ﬁld?l ed person nmay be used. Particul ar steps

t f&bp W ulag eeopludisin@y lsditdl O ekt Bhdik Ayabitdble ticherature.
purity product. Another key internedi ate that may
‘%@pé@ the hiase Hiedin sten (RS ssiectd fxgms sqdiumscarhqnaterand potassium

carbongfét thé{ﬁ ngg%glﬂ{:rlg?%'fgx] O iﬂé’ NTE‘HE i%fkroﬁa&rfé Rr.omo- 2- f

I uof oani azol 1 ne; e conpound of
ethylpj?teolEinmmdimebyladétalﬁnde;‘pmmethylsﬁm&ﬂﬂlé 3AGhblink, Slﬁ:étbyélelﬁylaketone

and ]\i((glyéiie {hgliﬁg%rgglp eq{’;’lrgg; %q%gc te step. glﬁ: g%?qgﬁg %a%fbet c%%dl'fcgé t
tempérali¥ 8 {1PMY Thde b HRB0 &5 fﬂo‘def QAREhiERS) 70 to 105°C, cona/emently in

6- met hoxyqui nazoline with potaSS|un1carbonate
the rdnge € frombif OxNIOSE besmyriently(ia-the range 70-90°C, conveniently in the

rangd G P RO B i e St gR BieorEe R ompound
of Whbe tHeWaRehisedXn s®p (ISl ah QY@ um W?d?&(l&@zﬁﬁﬁpotassmm

di scloses a route for the preparation o

hydrogidg, suitgblesadvends nsludafgu wm&e,uan@rsd@m et sudthasamisole, a

dialkyl et ég}}@%}g?% yc1 §Beﬁg}é$e%da]n lialg ulzsu&lted gyenze?e S%:hom) o

chlorbhmre@am dritrififierGtoluesie oo iy qlklyhﬁlb@ﬂlﬂuftﬁ behzale s&c}pﬁs)xty&éife ethyl
for i Eﬁpreparatl on. The routes, disclgsed in the pri

benzeneror g Rishe At Scofttrit elnng sabadinggnt of thy IBHHeN e solvent for

step (1) is anisole or toluene. In another embodiment of the invention the solvent for step
(1) is toluene. In this aspect, step (1) typically may be conducted at a temperature in the
range of from 60 to 90°C, conveniently in the range of from 65 to 85°C, conveniently in
the range of from 70 to 80°C. In this aspect, step (1) may conveniently be conducted by
adding water, the base (such as sodium hydroxide or potassium hydroxide) and a suitable
phase transfer catalyst in toluene to the reaction mixture. Suitable phase transfer catalysts
include, for example, tetrabutylammonium bromide and Adogen® 464
(methyltrialkyl(Cs.10) ammonium chloride, CAS 63393-96-4).

In one aspect, the process of the fifth aspect of the invention may include the step
(m) of isolating the compound of the Formula X. The step (m) may comprise any suifable
steps or procedures for isolating the compound of the Formula X that are described in the

literature and/or that are known to the skilled person.
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of the Fornmula X are satisfactory for the synthesis of
relatively small anpunts of the conpound. However,

wo b@r®3i7$3 a need for a nore efficient synthesi BCDGBRIVS/003587
conmpound of the Forrmula X suitable for use to nmake
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and the
during step (1) of the process. Such impurities include those formed by reaction of the

compound of the Formula II at the 1-position nitrogen atom in the quinazoline ring instead
of at the desired position at the hydroxy substituent.

When the base used in step (1) is selected from sodium hydroxide and potassium
hydroxide, step (m) may comprise the steps of allowing crystallisation of the compound of
the Formula X to occur (for example to crystallise from the toluene phase) and collecting
the compound of the Formula X by any conventional method. This aspect is advantageous
because the compound of the Formula X crystallises directly from the reaction mixture in
high yield (for example at least 80% yield) and in high quality without the need to further
purify the product.

In steps (m), the compound of the Formula X so formed (for example which is
isolated as a crystalline solid) may be collected by any conventional method, for example
by filtration. The collected crystalline solid may, if necessary, then be washed with the

appropriate solvent and may then be dried.
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conmpound of the Forrmula X obtained in the formof a
salt may be converted into the free base or into the

wo eoomodd71:an al ternative salt, if necessary. ThRCPGBR@SH03587
of the fifth aspect of the invention is advantageous
inthat it allows the conpound of the Fornmula X to be
made in high purity and high yield on a larger scale.

Ty cally the process of the fifth aspect,k of t
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so advant ageous f "east the reasons  di scussed
ﬂuommhao}érme&mqmnazdlmrmcmmmd afitheffsgmula Bspect s of
the invention. Typically, the conmpound of the Fornula
I X is isolated and/or purified before step (1) is
conducted, for exanple using any suitable stgps or
procedures that are described in the literature and/or

that are known to the skilled person a jussed
above. I n another enbodi nent of the inwe n
foll owi ng the manufacture of the conmpound t he
Formula I X in step (j) whereigyqRl is grnzyl gor

substituted benzyl) and when lyﬂrogenatlon is used as

t he nmet hod of deprotection ofOgh rP?roup, t he
conpound is used directly in stg

manuf acturi ng a conpo éﬁ. I n ot her
wor ds, the npound [of tY¥e F@nul &'l X N§ not isol ated
as such but~ ﬁithedNas agolution or slurry in a

sui tabl e sol ve C N-net hyl pyrrolidone,

di met hyl f or mam ddi or di net hyl acetam de. In one
embodi nent of thdinvention the solvent for step (j)

i's Nmet hyl pyrol i done. Thereby, the conpound of the
Formul a X may be nmanuf act ur froma conpound of the
from’:ﬂliﬁﬁ%%/ ¥1(h1brb1ﬁo!32 ﬂﬁ‘@roﬁﬁhn@[@ﬁﬁ%&? uiflaAthb @éo@nﬂlﬁﬁ@ of the

use in step (1) is sel écted from sodi um car bonat e,
me@ddDQn1b|carbonate, pot assi um car bonat e, sodi um
hydr oxi de, potassiumtert-butanol, %I;Jd pot assi um
hydroxi de. Step (1) nay be conducted in any suitable

solvent and at any suitable teture Wien t he base

used in step (1) is selected f odi um car bonate and
pot assi um car bonate, suitable sekwents include, for
exanpl e, i V-nethyl pyér ol i donge, ! |lpyrrol i done,

H
O N
HO N/)

IX
O reacting the compound of the Formula IX with a compound of the Formula II as
defined above in the presence of a suitable base to provide a compound of the Formula X
or a salt thereof; and
(m) isolating the compound of the Formula X by:
(m-1) adding water and allowing crystallisation of the compound of the Formula
X to occur, collecting the compound of the Formula X and washing the compound

of the Formula X with water, followed by a solvent selected from ethyl acetate,
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di metyl acet am de, di net hyl sul phoxi de, sul pholi ne,

nmet hyl et hyl ketone and L -dinethylformamde. In this
wW@spense71dtep (1) typically may be conducted aPCEHGB2006/003587

tenperature in the range of from60 to 1200C,
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Fomﬁﬁé‘ fnhe % bt thAiPb\IBivert 1nﬁ)xtﬁ9'@xle€ base or into the

tetr anmmon rom de "and Adogen(r)
fonn(afmhlajkbmhww’ﬂ (f(wcassaryammnl um chI ori de,

o BE PO P AR SROr S NG ﬁﬁiﬂ@%e@%? il Btows the
comp&ﬁh'd@f IROF SR L RTH O Rthde fin high puffyadchigh yitltEors4 Rbger Bale.

i;{ nprise any suitable steps or procedures for
Typieal &@thﬁﬁ thestepoofgbentwcess af ke sithrmspest XE the aresgitdnvention

the rature and/or that are known to
oGRS R g DB -

per r exanpl e, when the base used in
st e prbredsprodtiecioe dlefdfﬁﬂemadmuml@ﬁabpﬁm’eectahebmpound of the
pot assi um_car bonate, step rise the st
wﬁﬂay

Forngtla IXas pyelbasn ﬁ@ymmﬁ%fﬁaatm %qdaﬂ%ngéﬁpceﬁﬁ ofthe
proctd3€ RO indHitfe thOSMhAed by reaction of the compound of the

Formula II at the 1-position nitrogen atom in the quinazoline ring instead of at the desired
position at the hydroxy substituent.

A suitable base for use in step (1) is selected from sodium carbonate, sodium
hydroxide, potassium hydroxide and potassium carbonate.

Step (1) may be conducted in any suitable solvent or at any suitable temperature.

When the base used in step (1) is selected from sodium carbonate and potassium
carbonate, suitable solvents include, for example, N-methylpyrrolidone, N-
ethylpyrrolidone and N,N-dimethylformamide. In this aspect, step (1) typically may be
conducted at a temperature in the range of from 70 to 105°C, coriveniently of from 80 to

100°C, conveniently of from 90 to 95°C.
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X to occur, collecting the conmpound of the Formula X
and washing the conpound of the Fornmula X with water,

wo 207083 by a sol vent sel ected from et hyl acePEr/6B2006/003587
butyl acetate and acetonitrile at a tenperature in the
range of from25 to 550C, conveniently from45 to
550C, or (m2) adding water and an al cohol sel ected

f rﬁf% geeéﬂh nﬁ)%,ar}dségrb ggggﬁg}r 8%{)1 caweﬁg rare eftic ?er:]n(’)c at removing
unreé‘c"téﬂséo%ﬂduﬁébf a2 rmbexc afmen s nﬁlﬁuﬁtfé% 1R %fgijoﬁtlﬁ%lir 90rmed

occur, collecting the compound of the Formula X
duringsstdpi (th)gr)ﬁthepmoﬁqso Sach hpurities Bwludel thosk formdd by m&(ctqmrd the
selected rom sel ecte

comwﬁgh g}e I‘%é@ﬂ&ﬁi Iafjl %h] ggﬁgf}ﬂ?gﬁ%ﬁm%?ﬁ& @HB}azghne ring instead

of at i deRitedlpdiitich &ohy/Byttrosehdsilient r om et hyl acet at e,
butyl acetate and acetonitrile at a tenperature in the

r algéeps o Hond4m-2)s thegmystallinnsdidi serforyed maypa soliested by any
o SR T B AT, Y SR o s
necessaryp thendeofashétbwith Itlﬁﬂ)d@rd@(iatmlmk hndam'ay theurbetdried. t hat

ar routinely formed during step (1). of the proces
SRR g R thprgesets o fhohith and
sixthta!é?ec@sodm%‘ Rfeod 1lﬁ§y FObhMIndd Hf aft} lifdturt d?%h\t/én@i nal method

nitrogen atomin the qui nazoline ring instead
In onelaspateef ﬂlednmsom,ltbmccanpqumd offi e Enoynubul siséd mestﬂp (I)erlne fifth

or s ST L e P AP R A aspec o
the iSRARGH, sagd;sh@ssgagmeof all owi ng crystallisation of the
conpound of the Formula X to occur (for exanple to

c rfg&gqoaqimg dea poventh aspect off ﬁ@n@vm@@é}le@napmldeé@mrwsq fps the

man ﬁg hhe Formul a X by any conventi onal nethod.
|s aspe I's advant ageous because the conmpound of

the Formula X crystallises directly from Bhe reaction

m xture in high yield (for exanpl e at—teast 80% yi el d)

and in high quality w thout the neeg urther purify

the product. In steps (nm), the conpo @f the Fornmul a

X so fornmed (for exanple which is

CH, HN  F
o)
J
~
N
H,C
ZD6474

from a compound of the Formula X:
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isolated as a crystalline solid) nay be collected by

any conventional nethod, for exanple by filtration.
wab@7osd7hiect ed crystalline solid may, if necesBEr/%B2006/003587

then be washed with the appropriate solvent and nay

then be dried. According to a sixth aspect of the

present invention, there is provided a process for the

manuf acture of 7- (I B

-t er/ - but oxycar bonyl ) pi peri di ne- 4- yl met hoxy)=%- (4- br om

0- 2- fluoroanilino)-6-nmethoxyqui nazol i compound
of the Formula X: X from
7- hydr oxy- 4- ( 4- br onp- 2- f | uor oani | i no) - oxyqui nazo

line, a conmpound of the Fornmula I X I XA1l) Yeacting

t he conpound of the Fornul a 9H§Mth é*-onpoﬁhd of the
Formula I'l as defined above i1 the presence of a
suitabl e base to provide a conpg
or a salt thereof; and (m isol§ the conmpound of

t he For nmul by: (

crystalli s}ém of

occur, colfTectOng tMe conmpound of the Fornula X and

washi ng the conpdund o6f the Fornula X with water,

foll owed by a solyent selected from ethyl

acetate, butyl acetate and acetonitrile at a

tenperature in the range ofxfrom 25 to 550C,

conveniently 45 to 550C, or (m2) adding water and an
Whlcbpmﬁwcogélf@@%@ésfepéﬁfrret hanol , ethanol, isopropanol

a |
0 o e ROeR o %F%%ﬁ%%%ﬁﬁﬁpﬁo"@ﬁd oA o
polyrﬁélcdﬂ formati¢tede) dmgvérhmtt;arrpmmcht afterhﬂiteﬁﬁm imtharaX¥gaofifrom 70 to
ng the coppound. of the Fornula a m xture
95°Cof;01¥/\‘7|§{1’@9ﬂ%9 i D CiolaHp e feariearaaal P%)%rgéé?‘hanol o
(0) ©t %Eﬂﬂ% an 1h§1@ Bfééﬂ?cns%hveﬁf‘gel&’c&f fPHa @%&hyﬁ@ﬂ@ﬁ%tﬁ%n1%le and

selected fromethyl acetate, butyl acetate and
methamdtand iatsnitdbde haseaotas trpﬁmatthw feé baselod Zi¥ddé; of from 25

ereﬁ’ter% n%ﬁ&’?é{] ct)l;tgmezc? in t%e ?orm of the free base may be converted into

a pharmaceutically acceptable salt, if necessary.

In step (n) of the process of the seventh aspect of the invention, the reaction
proceeds via a transient intermediate, which intermediate is 4-(4-bromo-2-fluoroanilino)-6-

methoxy-7-(piperidin-4-ylmethoxy)quinazoline, a compound of the Formula XI:

Br

CH, HN F
[
0]

0

~
O N

HN »
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and whereafter the conpound of the Fornula X obtained

in the formof the free base in either solvated or non
w@olovamseE f orms (or sol vate of sol vents from NMPI/GBRGvgl003587

Acetate or a m xture of both) nmay be converted into a

salt formand the conmpound of the Fornula X obtained

inthe formof a salt may be converted into the free

base or into the formof an alternative salt, if

ne@hspmcyss o'fﬂﬁ@ smv@mib gspegt ofthe inyextion lééé‘é@l’fa&wui dhat it allows

the 2X0RATR B a0 Rt ep encoatin 18 e aloferR¥e Kfpicqty, cach of

the s d oP{t@hrodedd Of B8 séventd GPbctHE ﬂieq)res'EMDﬂnOaitidyl, preceells f greater
e steps of the process of the sixth aspect of the
thanﬁﬂ%’csﬁnld i nvention proceeds in greater than 80%yield.

11y PEAGESRARINA AGRnliPK JPPinthdd () 8Pt RIRULE B séhatin

compound 0 as of
as earmf thmtvémﬁomay habbtained bp ahy hquturfemr memvamupnaign@h@o(for
(1) ofthe c é%ﬂ |e3|
exanpp}@,r?@dlewib'e {V‘?(Bﬁl/ % dis %ﬁf‘ﬁiﬁ]ﬁg qul m?fya i} one aspect

of th@tm\;e'ﬂﬁoﬂ' HO §61{1#)5lﬂldr3fttﬁ@ﬂ?rﬁmﬁ Rskdidt B @Y bﬂﬁk%le{feﬁ‘ﬁl aspect of
tead o he desired position at the hydrox

the 1ﬁuémrbnhmmepare@\ammdhag teethb psecesoof the Bfth or Hreayixth aypectof the
d fromsodi um carbonate, sodi um hydroxi de,

ect
m"eﬁ%‘?rh%fellf’f’ﬁwﬁ P¥de and pot assi um carbonate. Step (1)
Mg Dans RNGHELAREH 4t tBRYersttid Athe rH@k b€ RonDT0 BE95ACY

sui table tenperature. en the base used in step (1)
convegiestly é(@tt@ao ,cansedninie theyenea o fiama 7p & 83, gagre conveniently
sui tabl e solvents include, for exanple,
atd%f%g Ipyrrolldone Net hyl pyrrol i done and

N, BréferaBlyyie QiR odstiicted mnté 5 inapetniospbérefof #jample under a
typi cal | )r/F,hbe conducted at a tenperature in .the
nitragkh ghnespheseo fhiss pdvangageoushscassithiprogess o1 fiep (gm Rroduce
P B SR AR T 8 Bl emove
fronmathereadtivh wgssehineaafethdodfeotvedandert he Fornula | X, as

e TR Sk FR P AP L Bl
the fr& BRE oPYD62L 1 Q8 @) o BR process.

In step (n) examples of polymers of formaldehyde include paraformaldehyde and
s-trioxane (1,3,5 trioxane).

A suitable inert organic solvent for use in step (0) is selected from tetrahydrofuran,
butyronitrile and methanol (particularly tetrahydrofuran or methanol). The inert organic
solvent is added to the reaction mixture after the completion of the reaction in step (n). As
the skilled person would appreciate, it may be necessary to cool the reaction mixture
before the inert organic solvent is added.

A suitable base for use in step (0) is sodium hydroxide or potassium hydroxide
(particularly potassium hydroxide). The addition of a base in step (0) converts the formic
acid salt of ZD6474 to the free base of ZD6474.

When the inert organic solvent used in step (o) is selected from tetrahydrofuran and
butyronitrile, the ZD6474 product is effectively transferred from the aqueous phase to the

organic phase. This is because, once made, the free base of ZD6474 is preferentially
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conpound of the Fornmula Il at the 1-position nitrogen
atomin the quinazoline ring instead of at the desired
w@o®7H3om at the hydroxy substituent. In stepsPCNGEB006/003587
and (m2), the crystalline solid so forned may be
col |l ected by any conventional nethod, for exanple by
filtration. The collected crystalline solid may, if
necessary, then be washed with the approprl ate solv q)tl i
solubladn theyingrhergapis sahviealWherras tsrpanisacidssattiof ZRSis Psasofl} ein

the agﬁ%ﬁ.ﬁ pg géezc Wl pth? {] e}t'b?%ef?ﬁf&m?ﬁsegfm tsiég OE txﬁ%tl%iﬁ% the free

e invention my be obtal ned
baseldf ZBGATY Itﬁnédlly&@?&ﬂﬁﬁ&s@lﬂabﬂwﬁbﬂndﬂe relanhmmnampe 67Vhemf the base is
the inventjon, .the conggggd of the Forpula |1, use

potassiwp hydrpxife thigds partiepaidy adyapiageosisges e formeigsalt ﬁKFe‘%?fffPE‘ﬂely
soluﬁl% urx) ﬂ%ﬂﬁ{cﬁ&‘h ASGREA A28 dbft tORaRIREEHS iPlatédEorhpdudll ZD6474.

e Invention, as discussed above. ‘Accordi ng
Thi stadBoepreemie atcryswé}mmmomgom& enﬂngoedtfltmtlom dheragteyigtics. (this can be

1sola%a@-p&t o ’% 36‘%%% 5%‘]%51 aélﬁe }%ﬁ ﬁggg‘ﬁ%ﬁﬁe@ﬁma’ce hydrate).

Thu@ rs%?@oﬂﬁ@?fdc%ﬁﬁs E@@nﬂg@&% H%f:ausé i) ai d L@t Simplifiédehe isolation
he Formula X with formc acid and

and p@m 1de hﬁd@ Zj%@@p%rpaﬁfcufa@]ryﬁaﬁhn@eth? geocess 1s conducted on a

largcon%f}]em ently in water at a tenperature in the range of
6% 70 to 95C, conveni ently 70 to 900C to forma

f oISEEpQoR izl ddndedted atfa téipératire {rothe ad@em»@ﬁam 30her10°C,

organi ¢ solvent selected fromtetrah fur
conysutepHs i LITPRERATRaRe B 61" a8 TP SBIe TR Bangs of om 40 to
60°¢ O formthe free base of ZD6474; whereafter the ZD6474

obtained in the formof the free base nmay be converted

i nfwone aﬂpactnﬂree;mdmesabf tjne amaﬂut apéat of tetinvantion em—ysgdm}e the

s ol o R e MR AR PRGBS

comgﬂ%ee #gﬁlg ’s]tc P@u gfgrggléﬁtﬁﬁsg‘é?is_@hﬁng énd/or purifying the free base of
ZD6474 that are described in the literature and/or that are known to the skilled person.
Alternatively, for example, when the inert organic solvent used in step (0) is selected from
tetrahydrofuran and butyronitrile, the step (p) may comprise the steps of?

(p-1) separating and removing the aqueous phase from the organic phase;

(p-2) charging n-butyl acetate to the organic phase;

(p-3) washing the organic phase with water and separating and removing the

aqueous phase from the organic phase;

(p-4) adding tetrahydrofuran and n-butyl acetate to the organic phase;

(p-5) distilling the organic phase so as to substantially remove the water and the

tetrahydrofuran and to provide a suspension of ZD6474 in predominately n-butyl

acetate;

(p-6) allowing crystallisation of the ZD6474 to complete; and

(p-7) collecting the ZD6474.

The steps (p-1), (p-2) and (p-3) are advantageous because they readily and easily
remove formic acid salts and residual formaldehyde or polymer of formaldehyde from the

ZD6474 product dissolved in the organic phase.
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met hoxy- 7- (pi peri di n- 4-yl nmet hoxy) qui nazol i ne, a

conpound of the Formula Xl: Xl The process of the
w@emensdiiaspect of the invention i s advant ageoRGI/GB2006/003587

that it allows the ZD6474 to be nmade in high purity

and high yield on a |larger scale. Typically, each of

the steps of the process of the seventh aspect of the

present invention proceeds in greaﬁgr than 90% vyi el d.

Thin ensraspericthe stephtd-Bo (Rre) 4P-R) BREE-Pire 8253 corgucdsd ttke
f - ¥ ' 0
terRERGETE R rad dEARAEBR, BIRECon il id AL AR 57 65°C,
mor€savphientlpsf abesc60ded i n WO 01/ 32651 di scussed

previously). Alternatively, in one. aspec f.the

P TeREH DA ph -0 (BaNARE B ey SEF ATk eduire Brtue sgp -4
is cohMct@f the seventh aspect of the invention is prepared

according to the process of the fifth or the sixth

as Bept(pdh sebseantinlly rehaves ang waies eud totrdh dsofpean Bpielp prasynt in the

IS conducted.at a te ature in the ran of, f 0.
oraahi IBGALEI5 Pl Sttt N el obdeS (o1t AR, 6. The
distil@&@8s ebnduc@id s62s t@pRde MRt IVMRRItRAlthit cBhtaglzabbut 90%

80C. Preferably, ste é?) i s, conduct ed under an inert
wiw arrbgceiote. Inothes m%l eubsion ot DO H Empratorpigniy a-butyl
aceta;w i éo?xgﬁ)%vcﬁ% Y a%%@fﬂécgmya@igﬂﬁ AE SSntihs TSR 9()‘7«) w/w n-

may produce hydrogen gas an arbon nonoxl de as a
butybycepite dDgdicalyh itehdiftiittiog évcopdsctaiisitilae interml ethplerature in the

the reaction vessel in saf e .eftective manner. Ln
rangg 9_530%%0, torHg Sromrenigas Qo3 iashieva P ERsHE e ranee
of frdtdl 190SAlbC] The ANYRELGint Perf (Bejl)fﬁ EsvBRS RN PEorAReRd 4t Atthospheric
step (o) of the process. I'n"step (n) exanples of
prespoé (oreeduced pfessura bdemyrbeconmediently b ambfent pressiet)lyde and

LD SRR e R SRS xS of e
ZD6ued {ptsi ek UiANme Rt MAQRE EfykthRisaiish prBERARL completed at the
particul arly tetrahydrofuran or nethanol). The inert
condatigpsrvised, it does not mean that 100% of the ZD6474 in the reaction mixture has
crystallised.

An alternative step (p) of isolating and/or purifying the free base of ZD6474, when
the inert organic solvent used in step (o) is tetrahydrofuran, may comprise the steps of:

(p-8) adding water to the ZD6474 solution in the organic phase obtained after
step (p-1) so as to allow crystallisation of the ZD6474 to occur; and

(p-9) collecting the ZD6474.

In each of the above isolation steps, the crystalline solid so formed may be
collected by any conventional method, for example by filtration. The collected crystalline
solid may, if necessary, then be purified further, and may then be dried.

The step (p) of isolating the ZD6474 product is advantageous because it provides
ZD6474 in a high yield (for example typically in greater than 90% yield) and a high purity
(for example typically in greater than 99% purity). In addition, the step (p) provides a
form of ZD6474 that is easily filterable on a larger scale.

In another aspect of the present invention, the ZD6474 prepared according to the

process of the seventh aspect of the invention as discussed above may be further purified.
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solvent is added to the reaction mxture after the

conpletion of the reaction in step (n). As the skilled
w@engossTabul d appreciate, it nmay be necessary POI/GBR106/003587

the reaction m xture before the inert organic sol vent

I's added. A suitable base for use in step (0) is

sodi um hydr oxi de or potassi um hydroxide (particularly

pot assi um hydroxide). The addition of a base in ste
The fusher pyriiagation of @Dﬁf}??wygemn%my Bitabipsieps of BYOPFF{%"I& for

N i . ] t "y i
o EBF By EASCEr ISR, Wb BERin A0 0L B g oo
to the ukﬂ!l&?) péﬂsmial fﬁltextnlaﬁ\{]aﬁ&né’ furtheoplurdficaiion ef theAD6AGHymay comprise
transferre romt he hase to, t i
the sitps 98 heatimiedt SUSPEEIOR L SR fdieu e SofaS et o sovents
asp SoieSe BRI AMniMeR! dFtenhldrofilien, iRl andtaiAN a6etate to
4 d’ sal 7

sol ven ereas the formc acid salt of ZD6474 i's

refluxptading thewestléing miroostopHampyratun snthe nange 0f oo et 52 C

l.vent d j t ' h h f
orSRg5 o P BBty b8 IR IRk s g B it e
orgahRAMab® "THY MtrdfeSmay/¥hen bt Bembiase with faabasstirahydrofoanxndbutyl

this is particularly advantageous as the fornate sal {

acetetp end Brepreniatgmidiushicated fo ¢ FRnAEHEB thesangeepid%iad 10°C,
con\%?x{ség{lg 6814 gg@"gla&cr%yg?gfx}tﬁﬁh%rgxg%eg e W.rl] tg?] égg%bgé) bg—i%%esbeing

FOVi I"’ne co
coolbd td 4 Rhiperuteedn detrengesdf fean 40 tdi 19°C aronbeniesbt 28 ©d°Es

(Con%&g%{ﬁgﬁ%%gg g% ﬁg”g’r (flﬁ%tr?{g °C;?'}1’,1er§f% 9021?/ gl‘lla}gl%tgg (? 0?1{]%"%, in a further
embBARRGFS: 2 dMARE B9 ERNHS 299@%31%%&3 ARy ISRl The g96474

e 1solation and purification of the ZD6474 product,
mayphert becedllectiey bytaey colmentiond easthdds faexdupledy fdltration, anger

.scale. Step. [ duct ed at t t i n_ th
optiFly@iashed Pl euy FerFen it S ERRBHLT Perirot HE JeRrmyad gpocess
redubOMe 48rcl OF R RRCat tHDERI SORY BRHBMdnYto bRl E%ItBiEsOfing that the

from40 to 60Q0C. In one aspect, the process of the

anhylsvosn formaefHeldb4 t ispreducedient i on may i ncl ude the step
(Pl AL AR Rl BB SoL RS BRSF Bl e
tetraBdfof@eRdbé sep (Prmisainagriseghasntedswf: purifying the free
bas(g-ls)f separating and removing the aqueous phase from the organic phase;
(p-2) filtering the organic phase;
(p-3) charging n-butyl acetate to the organic phase;
(p-4) washing the organic phase with water and separating and removing the
aqueous phase from the organic phase;
(p-5) adding tetrahydrofuran and n-butyl acetate to the organic phase;
(p-6) distilling the organic phase so as to substantially remove the water and the
tetrahydrofuran and to provide a suspension of ZD6474 in predominately n-butyl
acetate;
(p-7) cooling and charging additional tetrahydrofuran; and
(p-8) allowing crystallisation of the ZD6474 to complete; and

(p-9) collecting the ZD6474.
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ZD6474 that are described in the literature and/or
that are known to the skilled person. Alternatively,

wo en7e3anpl e, when the inert organic sol vent uBEHGBRO06/003587
step (0) is selected fromtetrahydrofuran and
butyronitrile, the step (p) nmay conprise the steps of:
(p-1) separating and renovi ng the aqueous phase from
the organi c phase; (p-2) charging n-butyl acetate to
t hEhotemin-9) is wég@tagepu%geoawng improvrs the guakity. obihg peoduct

o By L SRR N 3SR AR cscoping
of thé Etddahtj{cdf @ﬁt%ié GrudenAlPInAtivy Phanekaitizal lgtddéenty walnthe isolation
phase; -5) distilling the organi c phase so as to
0fth§83’§§%’n§*$51‘1 3SIPERSIER t he water and the tetrahydrof uran
o R gD R BT b ene by Pl PRI QR frocss
for tEDB4TFadtarecd HREETE froame c¢mpdndodltheEerimida Ve ZD6474.
The steps (p-1), (p-2) d (p-3)~,are advant ageous
because they readily arnd’easily (Permve formc acid

salts and residual for@l dehyde oy pol yner of

formal dehyde fromthe l.if f odu di ssolved in the

organi ¢ phase. | n ong, aspeg he stieps (p-1), (p-2),

(p-3) and (p-4) ar Reag covfductigd at a tenperature in

the range of from50 to 650C, conveniently in the

range of from55 to 65C, noflg¢ conveniently of about

.6Q0C. Typically, steps (p-1), (p-2) and (p-3) may each
Whlcb@‘?“{?ﬁ:’%‘é%%‘lsﬁﬁt?ét@éf’ re step (p-4) is conduct ed?/ St ep
@ ( pr'eﬁ%tﬁ?&ﬁé %&ﬂgb@ﬁdhé@ thE€POMRTa YIVwiR b 8hitd1€ chlorinating agent in the

tetrahydrofuran that 1s present in the organic pﬁase
presdncabf hastabéeass epdia atleehtiselentet fimnachlewbengzbias ¢riflwprotoluene,

T CHUR TS SN THR SN VL
react®RON taPYoW ¥Y:n- butyl acetate. In other words, the

sol ution of ZDB474 in predoninantly n- but{/II _
(g-1) adding a mixture of the compound of the Formula VII and the base in the

solvent to a mixture of the chlorinating agent in the solvent at a temperature in the
range of from 60 to 90°C, conveniently 60 to 80°C over a period of about 60
minutes; or

(g-2) adding the chlorinating agent to a mixture of the compound of the Formula
VI1I and the base in the solvent at ambient temperature over a period of about 15
minutes and then heating the reaction mixture over a period of about 90 minutes to
a temperature in the range of from 70 to 90°C and stirring the reaction mixture at
that temperature for about 1 hour; or

(g-3) adding the chlorinating agent to a mixture of the compound of the Formula
VII and the base in the solvent at a temperature in the range of from 60 to 110°C,
conveniently 70 to 90°C over a period of about 15 minutes,

to form a compound of the Formula VII:
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acetate is a solution of ZD6474 in a sol vent
conposition that contains about 90% w w nbut yl
w@ewrase13 Typically, the distillation is condurt®BdB2006/003587
until an internal tenperature in the range of from 90
to 110C, conveniently 90 to 104C is achieved
conveniently in the range of from 100-1100C. The
distillation in step (p-5) is conveniently conducted
at atnospheric pressuré?U@r reduced pressure but nore
conveni ently at anbi ent For the avoi dance
of doubt in (p-6) where | M "allow ng
S

S

crystallisation of the ZDg compl ete' this means

that the crystallis®lo é conpl eted at the

conditions used, it doeS not nean that 100% of the

ZD6474 in the reaction m ximye has crystallised. An

alternative step (p) of isolating and/ or purifying the
(h) fr emctiastheabmpbodd df theiernmulh ¥ lvetl 4-brape2cflussdandiie in situ in

used in.ste Q) is.tetr drofuran, ma .Se. t
the rggepes e Slvest ustbimsiru i o or A Bioo B o ERPHRRB Y

the organi c phase obtained after steB{p-1) so as to
allow crystallisation of the ZD64Z4/to0 occur; and
(p-9) collecting the ZD6474. In N\ of the above
i solation steps, the crystalling d so forned may
be coll ected by any conventi onal )M hod, for exanple
by filtration. The co cted gpystalkine solid may, if
necessary, then be pufified furfther, and may then be
dried. The step (p) oPd sehating.the ZD6474 product is
advant ageous because it [p des ZD6474 in a high
yield (for exanmpl etypidallyln eater than 90%
yield) and a high?ﬁﬁTD y (for @&anple typically in
greater than 99% purity), hi_addition, the step (p)
provides a form of zZD6474 t¥kt is easily filterable on

. a larger seale..ln anather t.
O | ol R e ole Rl Cl L AERS Vg G P TpE Blosence orme
solvBitared fépst(Bpaiietp it fordspecsmunt o€ therRoemui0iX:as

di scussed above nay be further purified. The further

purification of ZD6474 may conprise apy suitable steps
or procedures for isolating and/ oy \\ifying ZD6474
that are described in the Iiteratnd/or that are

known

?H3 HN F

O
J
~

HO N
IX;
O reacting the compound of the Formula IX with a compound of the Formula II as

defined above in the presence of a suitable base to provide a compound of the Formula X;
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to the skilled person. Alternatively, the further

purification of the ZD6474 may conprise the steps of
wheariosgian suspensi on of the ZD6474 as prepar ePCT/GBR(96/003587

process of the seventh aspect of the present invention

in a mxture of tetrahydrofuran, water and butyl

acetate to reflux, cooling the resulting mxture to a

tenperature in the range of from50 to 65C

m xture heated to a tenperature in the range of 90 to
H Q0C, conveniently 90 to H C0CCHgonvenithtly Fn a

tenperature in the range of from™ 130G,
conveniently 25 to OJOC (conveni ent t he|range of
fromO to 10 re co ' o~ abou . in a
further enboétﬂgﬁt at |a tenperature of a6$ut 25 00 to
provide a sldrry / The ZD6474 may then be
col |l ected by any coffventional nethod, for exanple by
filtration, and optponally washed with ethyl acetate.
This i s advant ageous because the descri bed process

reduces the level of water x the end of the
distillation to below 1% thus ensuring that the

() aniegetinedhe compannsk of s Hamula Xpyidhi feswmir acid erd feampldehyde or a

he r i '
pov o AR I S AR BE: o 101
90°Ct thdorsit eeforrhic acfet sh)t of@priadjand and renovi ng the
aqueous phase fromthe or%ﬁgéc_ hase; -2 ilterin
i

f
©) ¢ B Ak oo s (lYa i RgonclsoR Ao het AUpTpBiHle and
methglm!ittqﬁﬁa 930it5b10PARG0 a6 B kMRS gwgas%? 2556028 SRS Fally

wat er and separating and renoving the aqueo
(p) phiustberf puniytngeZD64hinca phstues of tetral)ydacfiliang water and butyl acetate
t et rahydr of ur an.and n- but acetate to the or e
to priy8 A rekpisP SRR arydrop borBr GURHIE Satiategh dahG
S URBdrafttdrahd Y DEETDYBatnbe ifVHeGbrnR BfitHeiRee base may be converted into

a pharmaceutically acceptable salt form, if necessary.

The process of the eighth aspect of the invention is advantageous in that it allows
the ZD6474 to be made in high purity and high yield on a larger scale. Typically, each of
the steps of the process of the seventh aspect of the present invention proceeds in greater
than 90% yield.

Preferred aspects of the process of the eighth aspect of the invention are as set out
above in relation to individual steps as described in the first, second, third, fourth, fifth,
sixth and seventh aspects of the present invention. In particular, preferred aspects of the
process of the eighth aspect of the invention are as set out above, for example, in relation
to individual steps of the third, fifth, sixth and/or seventh aspects of the present invention.

Conveniently, steps (g), (h) and (j) of the process of the eighth aspect of the present

invention are all conducted in toluene as the solvent and triethylamine as the base.
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tetrahydrofuran and to provide a suspension of ZD6474
in predom nately n-butyl acetate; (p-7) cooling and

w@e b@rgsdtgs addi tional tetrahydrofuran; and (p- 8fCT/GB2006/003587
allowi ng crystallisation of the ZD6474 to conpl et e;
and (r-9) collecting the ZD6474. The step (p-7) is
advant ageous because it inproves the quality of the
product obtained by solubilising the inpurities in the
moCheveniénglypa suitabd wethbd ofwsmoying the berzybBrayp ér sighia step () of

roduct, on. t he Cr.ude API i Leal:
the SRR LR EieR dheeod Pt BBt nEURHTRT b is by
reacBorSWit ki@fl®drbvetibé@eidr di ng to an eighth aspect of the

present invention, there is provided a [ f t
nafoneniently, tie baspused in stsn{lagﬁ@lﬁrﬁ&ﬁ%s t{lg %@ﬁaﬂcﬁ%ﬂta?ﬁ’e

V1L V. ' rd . .
present é%\{elnhan %o@%s%%g ﬁaﬁtﬁ g?eoe?ﬁ éﬁ%%flt&&f&i\so{f/ﬁe?@%{\?—%neéﬂ@?rrohdone.
: 3 :I?g Effeiﬁ;dsfghz ﬂghu;wg%ag eflithe IpnTsBﬂItanym]iiase tigecadfy may include the
) . e S
step G 6 wpieHBE Bifomiornd _aé%s PR DT @ 0 ox
con@%%éteo vEREMBN et (nDThSy POEMAIRREE bd h&Binb¥fotddBtiled.

uene, er el he reaction is carried out by:
s/ Ig ICb)thgﬂeht}yg a auitdbke base farfuse frestep () ofi the @ghth haoer:b@ﬁf}ép gresent
. I and . the bhase i.n the solvent to a nixture of the
invepion,1SHQASFHE: RIS n the sol vent at a tenperature in
t heoha&taentBf alstiaB1&5blvént 28Qfe irCQEY @) o€ ttd ¢iglfin asprcBtte
over a period of about 60 minutes; or (g-2) adding the
preseitlinydintianisigedgedlt to a mixture of the conpound of the

F | a.. V1 L. and in. t. . i
g & kbR RGBT ) o
isoldip@tanddr phefyisatkifee basoditheZD64T4. allpestep) afaydisoond@ged as

mnutes to_a_ tenperature in the range of from70 to
heregihelosadesgribedi ng t he reaction mixture at

The invention is illustrated hereinafter by means of the following non-limiting

Examples and Data in which, unless otherwise stated:-

(i) evaporations were carried out by rotary evaporation in vacuo and work-up
procedures were carried out after removal of residual solids such as drying agents by
filtration;

(ii) yields are given for illustration only and are not necessarily the maximum
attainable;

(iii) melting points are uncorrected and were determined using a Mettler DSC820e;

(iv) the structures of the end-products were confirmed by nuclear (generally
proton) magnetic resonance (NMR) and mass spectral techniques; proton magnetic
resonance chemical shift values were measured on the delta scale and peak multiplicities
are shown as follows: s, singlet; d, doublet; t, triplet; m, multiplet; br, broad; g, quartet,
quin, quintet; all samples run on a Bruker DPX 400 MHz at 300K in the solvent indicated,
16 scans, pulse repetition time 10 seconds;

(v) intermediates were not generally fully characterised and purity was assessed by

NMR analysis;
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that tenperature for about 1 hour; or (g-3) adding the
chlorinating agent to a m xture of the conpound of the

wo-00md&@1d/1 1 and the base in the sol vent at a PCT/GB2006/003587

and

tenperature in the range of from60 to 1100C,
conveniently 70 to 90C over a period of about 15

m nutes, to forma conpound of the Fornmula VIII:VIII;
(h) reacting the conpound of the Fornula VIII wth

4- brip wherpicalTystheinhiave tieeis sual meanipgs; HEupisand symbels apgesed;
solvent used in step (g) to forma conpound of the
Formula VI: VI; (J) renoving RL fromthe conpound of
t heviffohawiwihg kbbreviationshavbdegr@sénce of the sol vent
used in steps (ag) and (h) to formthe conmpound of the
For hifEy | X fefeahydipfip@ihict i ng t he conpound of the

For a | X w npound of the Forrmula Il as

def ﬁéd abo%stoprn t (2 presence of a suitable base to
pr oDMS80a codimethylsdfoxidee Fornula X; X; (n) reacting

t he ound, of the Formula X with formic acid and
for r@?ﬂghydewhﬂe‘m%ﬁ? of fornmal dehyde conveniently

i n weben at ¥ AABsBhHE@ylathiddie range of from 70 to
90C to formfhe formc acid salt of ZD6474; and (0)
addiTigh an i neifluagpagshe ecidol vent sel ected from

t et drofuran, .butyvronitrile and net hanol and a
sui m?‘e basz\e?gthggpy%gﬁ?%ﬂp{rﬁthe free base of ZD6474;
and ki onal WyN{dxhethyfomemiger i fyi ng ZD6474 in a

m xture of tetrahydrofuran, water and butyl acetate to
proldMA a r edbiVrdigetbylpsetamidene anhydrous form suitabl e
for bl et ereafter the ZD6474 obtai ned
in t\;(fg for mngpﬁ%ﬁeg\t#{ri@gréé%se may be converted into a
pharaceut i caleight/aetdptaial e salt form if necessary.
The process of tl{t]ﬁ fi ht h aspect of the invention is
advafi¥ageous WerBHYQNIS TP | ows t he ZDB474 to be made
in high purity and high yield on a | arger scale.

Typi cal ly, each of

Example 1
Preparation of 1-(tert-butoxycarbonyl)-4-(4-methylphenylsulfonyloxymethyl)-

piperidine (the compound of the Formula II)

Di-tert-butyl dicarbonate (88.63 g) in toluene (296 ml) was added to a stirred

solution of ethyl isonipecotate (62.88 g) in toluene (317 ml). The reaction mixture was

then distilled at atmospheric pressure, removing about 130 ml of distillate, with a final

distillation temperature of 112°C. Sodium bis(2-methoxyethoxy)aluminium hydride (Red-

Al, 65% w/w solution in toluene, 161 g) in toluene (220 ml) was then added to the reaction

mixture over a period of about 60 minutes. A solution of 0.5 molar Rochelle Salt (191 ml)

was added to the reaction mixture and the aqueous phase was separated at 40°C. The

organic phase was washed with 15% w/v brine (3 x 136 ml) and with water (136 ml). The

solution was distilled at atmospheric temperature, removing about 400 ml of distillate, with

a final distillation temperature of 112°C. Triethylenediamine (51.62 g) was added to the

reaction mixture followed by tosyl chloride (87.90 g) in toluene (416 ml) over a period of

about 60 minutes. Sodium hydroxide (2N, 160 m]) was added to the reaction mixture and

the organic layer separated and washed successively with water (80 ml), citric acid (0.5M,
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the steps of the process of the seventh aspect of the
present invention proceeds in greater than 90% yi el d.
woe@fesa7esl aspects of the process of the ei ght PCHEB2®H/003587
of the invention are as set out above in relation to
i ndi vi dual steps as described in the first, second,
third, fourth, fifth, sixth and seventh aspects of the
present invention, hi particular, preferred aspects of

80 ntl}w@dpwere@e ngl). The orsagiethasesyesceoneentrates 4t secuee pwssalr@wﬂh a

t
g 246 T3 R S 9EI37 g, osni
was gﬂﬁﬂo@%@fhﬁdﬁ@h@iaﬂeﬂ%@m&@ﬁ?ﬂ adiéi&%/ e@hb?ﬁty?]talhsatlon had oc]ct:urred,
nveni en t eps 0 e process o
furthepigolxgne E?ésrﬁﬁ S aig, grisedivt Wik oo rEed o 40°C, the
susp&%%hu&ﬁsg&oléﬂl th BPESNE 1A prb MGt SRS Ys%ﬁt e@%itiﬁ%t C}Sfcx) P.ﬁ((!l ged'& 40°C.

se. Convenl ent , a Sult

Yield:el26\8 g G615, Mp_@__ﬂonﬂg. L@ 1i2r(0s 28D, (.4 (9OH),He65 (d

210 o 35 B9 R ) kgt 2 S 5 et SRS () 4 05T O s

735*(d|2fH)U¢18qacm) CNIQ@‘S'@LC@&’IHF{EBI emmxgsm base used in
of the process of the eighth aspect of the
present invention is potassium carbonate and the
aml tzabl e solvent is -nethyl pyrrolidone. The process of
i ghth aspect of the present invention typically
Pre @Egumnsf thdehvideecidbide 41} oPT-benA1ety-£94-bR6me RN lino)-6-

the Fornu.a X béTbre st eps nY'and (0) are conducted,
\ VZ he hy : 0 we-compound efthe Formula VI

h e*? ‘Eeﬁ?ﬁf»@i} B- ﬂ&ﬁ?@g qudlhﬁf}g%lﬁﬂ%z%ﬂh |4yonea(t2§ %Ptg? 01§ nRR&Ewith

for use I nm ste aspec
anisqie (eilsQ@nnl) land NW+dusoprepydeﬂlmRm1melBy7drg)x THe reaction mixture was

inetg Wih M GrEgtod ZeER S E1"C: B L e T BHe [ T B W charged
to thERIaB@APhix e RE 258350 Of 15ttﬂﬁlu?és§i®1tl<§\;véﬁpﬁﬁhscﬂé (T0N81) as a wash.

present invention nay include the step %ﬁ
The Tesdtfiont mixgursrvesotirmpd forf ipi migiuten @t i$°é?earidathgl atedte 80°C over a

pericSa ODiiah S b Pl PG PR T o B 7 B cle B By
soluti®Re¢¥st-Bionid12-fluetda@iine Q1 /81 td d.'ﬁlédldﬂQZO ml) was added to the reaction
mixture over a period of 40 minutes. The reaction mixture was the stirred at 80°C for 90
minutes. The reaction mixture was then cooled to 25°C and the product isolated by
filtration. Yield: 26.9 g, 84%; NMR Spectrum (DMSOds, CD;COOD) 4.0 (s, 3H), 5.37
(s, 2H), 7.35-7.5 (m, 4H), 7.52-7.62 (m, 4H), 7.8 (d, 1H), 8.14 (s, 1H), 8.79 (s, 1H); Mass
Spectrum [ESI] (M+H)" = 454.0591.

The 7-benzyloxy-6-methoxy-3,4-dihydroquinazolin-4-one starting material was

prepared as follows:

A mixture of vanillic acid (200 g), acetonitrile (600 ml) and N-
ethyldiisopropylamine (580 ml) was heated to reflux. Benzyl bromide (347 ml) was then
added over a period of 3 hours. The reaction mixture was held at reflux for 15 hours.
Triethylamine (50 ml) was added and the reaction mixture held at reflux for a further 30
minutes. Acetonitrile (400 ml) was added and the reaction mixture heated to 81°C. Water

(300 ml) was added and the reaction mixture cooled to 45°C. The reaction mixture was
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Exanpl es and Data in which, unless otherw se stated: -
(i) evaporations were carried out by rotary

W@@posetd on i n vacuo and wor k- up procedures WeCEGB2006/003587
carried out after renoval of residual solids such as
drying agents by filtration; (ii) yields are given for
illustration only and are not necessarily the maxi mum
attainable; (iii) nelting points are uncorrected and

held wied ¥ Coffet 30 mimetes Wil ey stalivation epcunsds The reaction mixure was then
L
allovﬁelﬁl Ctﬁ ggé‘lr@%% aﬁ{i‘fbeﬁ '%9&1?45%?&%& Yo ¥& &&ﬁ@%&&dﬁ%@@? -

genéral 'y ‘pro magneti c reésonance
@en@ﬂﬂxﬁ&’»sme&mﬂyﬁdnabatéﬁedﬂated beKltrmioat orhersatid etas ovashed with water

(5 x 501 1) b G PR AR oD o SIS R o i MR Spectrum
(CDE:P} 3 9%’? 319, %é'(é‘gi}gt 5.34s, ﬂg%’b%& 15, 7007 Rlgt 10H), 7.6.7.7 (m, 2H);

uartet, ‘quin, quintet
Mass&mham(ﬂ\drﬂ{bm%%l uker DPX 400 MHz at 300K in the

bven (F%zc}:’ gpﬁé%ps e 8736‘ | e e t4 Wi}hflmﬁgf%;omethane

(5809}?19 f\ﬂé%&e(ﬂﬁﬁ?* afd) g1aeiur étdeﬁc waig (2SERHS eidlebﬂlxwvaw@@ aboled &; 10°C.
(vi)) chem cal synbols have their usual neanings; Sl

Congentrated anlcﬂursq/m(lé)é?an]é wes eddeddng qomrpl)led nantes Magpingg the

tempeg %b‘eF\élﬁ Ir%:g tut%g Eﬁy#ﬁfﬁd?ox %&%%ra% &J(r 133 Axﬁ’%vas

then afdel ltb)ébﬁlgehh @mp@ﬁnab BEMeAyAttidin |11$1&ﬂji‘@b@lb®tzwca fMhe ecatidn

trifluoroacetic acid NW i V-nethyl pyrrolidi none
mixture was then stirred at 20°C for 23 hours. The 1gwpe)ry aqueous layer was removed and

the organic layer was washed with water (290 ml). The organic layer was separated and
distilled to 270 ml at atmospheric pressure. Isopropanol (750 ml) was added to the
reaction mixture at 45°C. The reaction mixture was then heated to 40°C and stirred at this
temperature for 15 minutes. The resulting suspension was then cooled to 20°C, then to
5°C and held at this temperature for one hour. The product (benzyl 4-(benzyloxy)-3-
methoxy-2-nitrobenzoate) was isolated by filtration, washed with isopropanol (200 ml) and
dried at less than 25°C. Yield: 78.4 g, 89.6%; NMR Spectrum (CDClz) 3.9 (s, 3H), 5.2 (s,
2H), 5.3 (s, 2H), 7.1 (s, 1H), 7.3-7.4 (m, 10H), 7.5 (s, 1H); Mass Spectrum (M+H)" =
394.1.

Benzyl 4-(benzyloxy)-5-methoxy-2-nitrobenzoate (77 g) was dissolved in

acetonitrile (882 ml). Sodium dithionite (160.5 g) was added to the solution and the
temperature adjusted to 25°C. Water (588 m!) was then added, maintaining the
temperature at 25°C. The pH was maintained at 6 using 8.8 M sodium hydroxide during
the reduction. The slurry was then heated to 65°C and the lower aqueous phase was
removed. Concentrated hydrochloric acid (35% w/w, 7.25 ml) was then added. The slurry
was allowed to cool to 40°C and then to 20°C. Sodium hydroxide solution (47% w/w, 12.4
ml) was added and the shurry cooled to 0°C. The product (benzyl 2-amino-4-(benzyloxy)-
5-methoxybenzoate) was isolated by filtration, washed with water (2 x 196 ml) and then
dried at 40°C under vacuum. Yield: 66.2 g, 92.4%; NMR Spectrum (CDCls) 3.8 (s, 3H),
5.1 (s, 2H), 5.3 (s, 2H), 6.2 (s, 1H), 7.3-7.4 (m, 10H); Mass Spectrum (M+H)" = 364.1,
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DMF N, N-di net hyl f ormam de DVMA N, i V-di net hyl acet am de

v/ v vol une/volume ratio ww wei ght/weight ratio wv
woweioghsd7vdl ume rati o Exanpl e 1 Preparation of PCT/GB2006/003587

| - (ter-btttoxycarbonyl)-4-(4-nethyl phenyl sul fonyl oxyne

thyl)- piperidne (the conpound of the Fornula H)

Di-tert-buty\ dicarbonate (88.63 g) in toluene (296

m) was added to a stirred solution of ethyl

i sBenpL Qadnaihe-4G2nBBoxg)- Srmetﬁlgxm@oa(t@qs?s&]kg), forpamidine acetate

o SR P e

(Ehﬁhaétlrfg ki flhlgePatiRTREs B TRfredctide nfiattireiwas then cooled to
- mat oxyet hoxy) al um ni um hydri de (Red- Al

25°®vbw:rstqjeubd onﬂ ai Ieast 6l heweand then gyirred qt this t?é%?@r a(f%féorrﬁ‘% minutes.

The groctir oA rseag oS rdib o tiAlE-LuR) os Rty

ﬁltrefé?gt \gﬁs;h%& vﬂm 1|§]M‘lﬁﬁarﬁﬂi d&d 1) end Hne:ld mahe vaoowum octenrab a dameperature of
ueou ase was

romphtsoh s Vieldhad i S8 oo sosefim (BS1SOES a3 A0 g3

2H),‘é‘z ?TZ S‘T’Elé,r 3!7352@5 '%}ia)f 8] 2@ ﬁgt W QR peBsulistHE)t edsat.

novi ng about 400 m of
dlstlllate with a final distillation tenperature of

112
e bSO ATL 1 Roly P FL g oy e
addfg'a glg)nﬁggﬁ-e&ﬁgﬁ,m over a period of about 60 m nut es.
a roxide (2N, 160 m) was added t

r e tiiomranfistanilde lacndl (2he), aecteniiride (69yabh) a§@ %?%Y@&S%%Pylamme
sh ess
(58 \(Ax@) d%qji V\%?rgyf lzrgé%aéﬁef)ﬂ(ﬁﬂlg ruze)s't}éc—%ll z%:d'd'gﬁ g@%ﬁrﬂ% SSmmutes.

Theqea&l%ﬁ&ﬁﬁhﬁéi w@g hélg AUaSRx Poredout B Mourh ’ﬁneth)dlannmm (5 ml) was
internal tenperature of 70C, col]ecting about

addod anfl e reacsioR mies 4 at B g g el e g B0 AsiEHEle (40 m)
SRR FERDEH UERePLRSth o5R5R tataoqmonstact

mixPire 4 heldas 45‘€C£mﬁtﬁladryu‘tﬂhsajmh@dcurmd4 Otbe rednsion mixture was then
allowed to cool to 24°C and then further cooled to 8°C and the product (benzyl 4-

(benzyloxy)-3-methoxybenzoate) isolated by filtration. The solid was washed with water
(3 x 50 ml) and then dried under vacuum at 45°C. Yield: 38.7 g, 93%; NMR Spectrum
(CDCl3) 3.9 (s, 3H), 5.2 (s, 2H), 5.3 (s, 2H), 6.9 (d, 1H), 7.2-7.4 (m, 10H), 7.6-7.7 (m, 2H);
Mass Spectrum (M-+H)" = 349.2.

Benzyl 4-(benzyloxy)-3-methoxybenzoate (135 g) was dissolved in
dichloromethane (339 mi). Glacial acetic acid (175.5 g) was added and the mixture cooled
to 10°C. Concentrated sulfuric acid (151.6 g) was added in a controlled manner
maintaining the temperature of the reaction mixture below 25°C. Concentrated nitric acid
(61.6 g) was then added in 15 minutes keeping the temperature of the reaction mixture
below 25°C. The reaction mixture was then heated to 40°C and stirred for 3 hours. The
lower aqueous layer was removed and the organic layer was washed twice with water (2 x
168 ml). The organic layer was distilled to at atmospheric pressure to remove
dichloromethane (186 ml). Isopropanol (339 ml) was added to the reaction mixture at

40°C. The reaction mixture was held at 40°C for 15 minutes. The resulting suspension
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suspensi on was cool ed to 50C and the product was
W(llg(%lgted g% filtration and dried at 400C. Yield :

7836713 86.5 % NWVR Spectrum (CDCl 3) 1.0-1.2p B2ddy/003587
1.45 (s, 9H), 1.65 (d, 2H), 1.75-1.9 (m 2H), (Czwgsz?z
3H), 2.55-2.75 (m 2H) 3.85 (d, IH, 4.0-4.2 (br s,
2H, 7.35 (d, 2H), 7.8 (d, 2H); Mass Spectrum[ESI]:
(MNa) + = 392. Exanple 2 Preparation of the

was ﬂ'béﬂrc@@@li@d POk ﬁfﬁhin Iﬁ)‘ mlnutes, then to 5°C and held at this temperature for
7- benzyl oxy- 4- (4-

one heuirh 3% A tep 2 ) bj'g"crﬁ? Ep)fydg-nitg?nten%?at?) was isolated by

filtr S RAPRHAL ¥t 196 GRAITY 3%6\{!1 d dried at less than 25°C. Yield: 1357,
ra% gp %I oxy /- lﬁfg ﬁoxy 3, 4- %la%gdr% ?Jl%sgzoalnl n-4-o 16 ®

89. 6%0N Shectms (BREH) HOH(H 3hi $81(® 2 9@3 & PHnG1 ), 7.3-7.4

7V- | et h
(m, h‘i“i} Jrsed Héé?ﬁ%@ R/ﬁﬂ{)rogén and Iggl ;gaggl (132C

PhegRiAUG RN &) - in@ﬂlokﬁ—é—riﬁ&olﬁﬁnza\ﬂs (gnn@ngmmgeam@
reaction m xture over period of 15 m nutes f %&
1)

acetbyitriln (6 ©. 8506 ﬁw}m@siﬁéiuqm@ K75 grsas added fufhesp 18?&
tem}aq;%tglgeegdélfés??d tg”rﬁé):gbgéﬁﬁgr :1 é?@z}ﬁﬂl@nta&%a RealtgdideahSfRfperature

e reactl on m xture was
at 204Ce NT1§d dl¥idi- ¢ hag theBMeatkd ko 6)5?@ dndletlrred\f@tﬂ OuningtesofSodium dithionite

SN e O T
wasfrgrpgg%s rg&gnt?ﬁ@d:rhﬁrd}gcﬂib& &Hi@ (38@§ whe1s48 5y wek then 88dad to

nut es e reaction mxture was then coaql ed
adjdspto2bH afietl t ae puspenmion isdeldaford hioyr. fThersherey wias conled 9 20°C

oveégg r?angitgs7 {cghurg/%yglp e{’é?%‘é[ﬁu%w Mcgg% %ra% %&l(e(ﬁo give a pH

of @H)el"élte }%\?nrf\gas c]l,dd%ed t‘lél) Oié _aﬁ% gtéllﬂr%—)&é tgi Bnd Bm(rS Thietgroduvb&enzyl 2~

amﬂeble(lbzlyi}doow)fﬁfmetﬂtmx‘gpnsoate)cwqwgnlgrqg bﬁ Silzation, waghed twice with
WatSIf &@W@%éb Qrvﬂ%éat g?%@glétge? V! aiufrrpl TR gg%rh 792% eNMR
Spe%frl%ﬁl (@:‘D@i&)ps” Ry BBI')”I 58 (d, 580, 1 Js, BHY, A6, &H),1T03 e (nyx OH); Mass

enzyl brgm de (347 m) was then added over a period
Speofrul® (Mol = JGfel.r eacti on mi xture was hel d at rgflux

for enzypg léﬁrﬁno-4-(benzyloxy)-5-methoxybenzoa‘ce (80.0 g), formamidine acetate

(32.0 g) and isobutanol (480 ml) were mixed. The reaction mixture was then heated to
97°C and stirred at this temperature for 6 hours. The reaction mixture was then cooled to
25°C over a period of at least an hour and then stirred at this temperature for 30 minutes.
The product (7-benzy10xy—6—methoxy—3,4-dihydroquinazolin—4-one) was isolated by
filtration, washed with isobutanol (64.2 g) and dried in the vacuum oven at a temperature
of from 40 to 45°C. Yield: 60.8 g, 98%; NMR Spectrum (DMSOdg) 3.9 (s, 3H), 5.3 (s,
2H), 7.3 (s, 1H), 7.3-7.5 (m, 6H), 8.0 (s, 1H); Mass Spectrum (M+I—I)+ =283.1.

Example 3
Preparation of the hydrochloride salt of 7-benzyloxy-4-(4-bromo-2-fluoroaniline )-6-

methoxyquinazoline (the hydrochloride salt of the compound of the Formula Vi)
7-Benzyloxy-6-methoxy-3,4-dihydroquinazolin-4-one (20.00 g) was mixed with

toluene (190 ml) and N,N-diisopropylethylamine (13.74 g). The reaction mixture was
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Triethylamme (50 m) was added and the reaction
m xture held at reflux for a further 30 m nutes.
waoe@rosi7iz il e (400 m) was added and the reactP@ONGB2006/003587
m xture heated to 8 10C. Water (300 m) was added and
the reaction mxture cooled to 45C. The reaction
m xture washeld at 45C for 30 m nutes until
crystallisation occurred. The reaction m xture was
inerttd @ithalitroppacnd @ocledito 152 Msplmﬂu& drrehioride K-8 ehwreeharged to
to 80C and the prod % é]ben 41
the reasgR Y OSEr ARERBL o Lr EURTEy Floyed baoligns (1ol gmiash
The g}%&@? %uWasWﬁ%ﬁ"l 5 Rinteds ek 14T mdBen Héa)tecﬁif(bcﬁ(]?ﬁener a
er vacuum at 45C. Yield : 387 93. 4% NWR
erlcﬁbcﬁ‘cﬂ()rmmu(@DCﬂh@)re@hQn (uxtugHyas thepstirged 82%9%? Oréw dours. A

solum of %B&{“? arﬂltHo%)ﬂ line _(?g%‘) glll toé%'ﬁ%&(? m"?} was'addBd t@éﬂk reaction

mlxﬁre(&%@axpleﬁw bf B0 FBultes y&lwwsaaiyetomﬁe g)o mblas aiwaskl The teaction
di chl or onet hane (580 n wat er and %I %\CI al

mix@eewbcthao S@rrédzggﬁon{l)for A heurps Ih@ye@c%mgggp thehygggled to
ébgﬂf ﬁ1&p|r%cgl %%ﬁg&%{%ﬁltﬁﬁbrﬁ TP ﬁlhép kdRSs Rddlrd theawlth water (2

I'nta ni ng etenperatureo
x 408 ClYHélﬂ M.37 QIW%EWR&G@WHEZGDW@%&\@EGQ@QD) i4c0 @c?ﬂd) 5.37

i 7551 i T8 L ABSRA, lesGTRFA, 56 By s

g egyﬁﬁniﬁ@?( feqﬁthSgpoc for 23 hours. The | ower

aye was renoved and the organic |ayer was
vvashed with water (290 m ). The organic |ayer was
separated and distilled to 270 m at atnospheric
_’@&léséure I sopropanol (750 m) was added to the
adidGalt bRG-H

1
rd,of gaf ogr_lftgélglula X)

200G, h 0 - : '
hourt erkgp{ 1&18 ox? %é H%brgrfatngé H??lfoétg)f@iefh%mﬁﬁ@(59 3
ml) 23R4 I&Qﬁéire%ﬁﬁm flpwerzhatged tcy\asessslcﬂnénm‘teuwlm hitrogeni. ghhe contents

washed th I (2
et hastc STH0°C M 4 Ve TR0l R SOREIT g g of

( Q i
pho§phé)r\g,s %}%ﬁoonfg }_§7 § %) g@t?iuené @0 1)) gél@)sart) ggt(% Lt{ nz]ﬁs(/ﬁél‘h&erted with
nitr3&éh. TheBeativh nix(ure nay texyneldsat meethporgtuge off aboBb EH Qfﬁf aperiod

77 was di ssol
of about 90 minutes. 4- grorﬂ/oeg ﬂuoroamlme (84.1 g) was dissolved in toluene (250 ml)

and charged to the reaction mixture at 73°C and held stirring at this temperature for about 4
hours. Trifluoroacetic acid (350 ml) was then added to the reaction mixture at 73°C and
the reaction mixture stirred at 73°C for 6 hours and then cooled to 60°C. Water (1750 ml)
was added to the reaction mixture and the temperature held at 60°C for about 30 minutes
and then warmed to 70°C and stirred at 70°C for about 22 hours. The reaction mixture was
then cooled to 20°C and the product isolated by filtration, washed with water (200 ml) and
dried at 50°C. Yield: 120 g, 93%; NMR Spectrum (DMSOde) 4.0 (s, 3H), 7.24 (s, 1H),
7.56 (m, 2H), 7.78 (d, 1H), 8.02 (s, 1H), 8.73 (s, 1H); Mass Spectrum (M+H)+ =
454.0591.
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acetonitrile (882 m). Sodiumdithionite (160.5 g) was
added to the solution and the tenperature adjusted to
WQ20T03ns er (588 nl) was then added, mai ntai NPCGBRE6/003587

tenperature at 25C. The pH was mai ntai ned at 6 using

8.8 M sodi um hydroxi de during the reduction. The

slurry was then heated to 65C and the | ower aqueous

phase was renmoved. Concentrated hydrochloric acid (35%
ExamplS 7. 25 nl) was then added. The slurry was aIIovved

Prel%a‘??ﬁ&f’ Lf Y

metlﬁmyhaiimtmhm«ﬂle iiiiilﬁumfoadetirt acﬁd)mlzm the compound of the Formula IX)

PR et c\;s?xdﬁ”?qt»@?aé?ﬁﬂe- e bbehietaimitisdd 0 m)
and t@[deﬁg (% mqug&e 'éﬁﬂgéd fbaeWHégﬁl ad ﬁ{eﬁeél \5)@1@ rﬁtr&geng ZH% YontthR were

Spectrum (
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oxychlOridh 1157 87 BLALRE T mb held 31035 5 yersel iperedwigh pittogen. This

was folloRRaTbe anelueeel RS tlf Bncdwih) ThRdedcHoR uliRied whdheShéld at a
were m xed. The reaction m xture was then heated to

tempgratyrg 9d akqut /B & ferra pasiod of sheye PRmuinutes.of-ByomerA-Juorppriline
(12.4 @%!gé (ﬁ&ome)&tlﬂ "tcguéﬁ%sob gﬂ?ﬁ&f)&{ fgéd%’ (}1%5& ﬁ\éﬁrmlﬁt\ﬂg L PRC and

east an hour ‘an rre
held seningraathis E:n‘fperat&@ for abouiesd hodlbe Trifladatetic acid (60 ml) was then

sdde b RTEIOB BT F 1 w08 Ao raIHB TR SRt ARG 6 howr

ol | t
md e b 1 ek R 0 B O\ L B 8

was @ltalr,mj\&)r approximsatelg N, mifutds @cdl,ov@jd)by atha@ir @g],d dt |6§)°C Water (180
ml) \g%gadzieg‘ iﬁ(,]tg]e rga|_c|)tibn ?ﬂi}?tuges 6ve|r E%ﬁro%x?a?el %&nlftrens %o%&@eﬁ by 7-

hydrés R84 50ré¥-26 166 AAMNG) - ﬂreﬂioblyqihﬁ%hﬁazrﬁiuo@oébe@@ geid salt seed
starting material was additionally prepared a

(0-1% g). I'dwehatch wiasdeld at @FCiiamationt 60 mdiwtey ard thyn water (60 ml) was

w2035l M Al S P RO el
two hhentheddeolewitd DOIC drkl the ptddﬁSt isdlbted rogza‘mtmtwm Watedrveithi@uene
hel d_at ref]ux for_ abg 10_hqurs._ Triethyl am

(50 1) pnd e el aien 0L hOER 804 BRETHATFe SHOR e TBaH DME

sosl USEHI0 ISR, 1AL LRI ADET 4R T, 808 o 11
8.73 ¢cod B Mass 85&:tribh VHERCEI 4ﬁ4 0591

Example 6
Preparation of a hvdrogen chloride salt of 7-hydroxy-4-(4-bromo-2-fluoroanilino)-6-

methoxyquinazoline (the hydrogen chloride salt of the compound of the Formula IX)

7-benzyloxy-6-methoxy-3,4-dihydroquinazolin-4-one (30.00 g) was mixed with
triethylamine hydrochloride (2.99 g), anisole (285 ml) and N,N-diisopropylethylamine
(20.71 g). The reaction mixture was inerted with nitrogen and cooled to 15°C. Phosphorus
oxychloride (21.4 g) was added to the reaction mixture over a period of 15 minutes
followed by an anisole (30 ml) wash. The reaction mixture was then stirred for 15 minutes

at 15°C and then heated to 80°C over a period of 90 minutes. The reaction mixture was
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m xture was held at 45C until crystallisation

occurred. The reaction m xture was then allowed to
w@eom7/0860124C and then further cool ed to 8C andP€16B2006/003587

product (benzyl 4- (benzyl oxy)- 3-net hoxybenzoat e)

isolated by filtration. The solid was washed with

water (3 x 50 m) and then dried under vacuum at 450C.

Yield : 38.7 g, 93% NWR Spectrum (CDA 3) 3.9 (s, 3H),
stirresl, 2 80%C f@ttdnb hus A solufiph of é-bgomer2-flugroanilie (252 g)nap anisole (15

o) S5 e 0 R oGRS 0 R i

was Sirp&0loY 8 holiR 28 BOT.OA Bﬁ?@oé&ﬁ&ﬂ&hde (36vanival 123(11&19 laftd acetic
aci 175 g) was added and the mi xture cooled to
acid (18 mﬁome ﬁhafa%@ thererationemanig. (Ths Teastigy mpsErepesatiryed for 3

[
how g8 e e T BBy B eBbRL b SRR s So b e
and 1t(h€ Yold @))la‘mls!o}fc ﬂl&ﬁﬁ&dd‘&’cbld : 31%bg, ridfrest M B¢ Spgitrugn (MESOdg) 4.0 (s,
enperature of the_reaction mxt 5
SH), TR D). 54 D e R (o Do 456 AR Mt Sgeptrum
(M =3AQ40$. The | ower aqueous |ayer was renoved and
e organic | ayer was washed twice with water (2 x 168
m ). The organic |layer was distilled to at atnospheric

Exapmpdsture to renove di chl or onet hane (186 m).

Iso.ro 0
Preparatioy I?)fl

metm))%_lghﬁﬁazoﬁﬂ@ {th@ hyhidggﬁ chuﬁnﬁmutaﬂ\ms cérhﬂﬂun‘dwf ﬂié Ro?mula IX)
I n m nut es, then C and held at this
t eRbesthomsexyeondrGHbm) qu@@dsqi SYRFGDepid 45 G mimites to a strred
nzy h I d
R e D
dusd%ﬁé@ﬂietnylainﬁﬁﬁ(ﬂﬁ&ﬂ) ﬁﬂGIﬁené(’( 1@5dnl) 28H0°C. At @Stifing thi/Reaction
pect rum (

mixtppg for 30 miptes pt,_%()\.—, (3373@ rqacgoye mlxtj:\éq_]jvgs kyeage’&%ver f H?Lgoq\;&fs%)
mm%g% 73“@a§1 stlneﬁ%r AfurfA8PF Yiburs at that temperature. 4-bromo-2-

enzyl oxy) - 5- met hoxy- 2-ni trobenzoate (90 g) was
fluostaailipe d3.4 @) ac’@ﬂlmnﬁl(m nd) Y860ldgd to BEIeasHon mixia Hi7éiEt e

follc&gﬁddsgz GRIGT S ad d ed rellfljfg 2 l{(é':atclat)?g e\ﬁg ?:ﬁgxg% § a/g)@ w;%t alla&d over a

pen&libm (ﬂﬂn!ﬂxﬁ& tb |ﬁ1@e ﬂeﬁ&nﬁrrﬁixwre aB¥3°204ad thofeabliot ﬂh)/xtw&swas then
then heated to 650C and stirred for 30 m nutes. Sodi
stirreld etfthafriemperature for 5 hours. The reaction mixture was then cooled to 60°C and

water (175 ml) was added over a period of 15 minutes. The reaction mixture was then
warmed to 68°C and stirred at that temperature for 8 hours. The reaction mixture was then
cooled to 20°C over a period of 1 hour and the product was filtered off and washed with
water (20 ml). Yield: 11.56 g, 90%; NMR Spectrum (DMSOds) 4.0 (s, 3H), 7.43 (s, 1H),
7.5 (m, 2H), 7.7 (d, 1H), 8.37 (s, 1H), 8.72 (s, 1H);, Mass Spectrum (M+H)" = 454.0591.

Example 8
Preparation of trifluoroacetic acid salt of 7-hydroxy-4-(4-bromo-2-fluoroanilino)-6-

methoxyquinazoline (the trifluoroacetic acid salt of the compound of the Formula IX)

Phosphorus oxychloride (6.0 ml) was added over a period of 15 minutes to a stirred

slurry of 7-benzyloxy-6-methoxy-3,4-dihydroquinazolin-4-one (10.0 g) and triethylamine
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(75 g) was added and the m xture stirred for another

30 mnutes. The | ower aqueous phase was renoved.
w@emcesdiat ed hydrochloric acid (33% w w, 12. 4BCHGBMNNS/003587

then added to adjust to a pH of <1. The suspension is

held for 1 hour. The slurry was cooled to 200C over 30

m nut es. Sodi um hydroxi de solution (20% w w, 59.29 Q)

was added to give a°EH of 10. The sl urr% was cooled to
(5.9 mhandelgens (10p @d) flof3°eraad Hesuticactipmaniziug séred fosgAyrthez 3 hours.

A ' L
4-ordHi-D R ORI S sl TS HAERAO ARl W3 R loR oY
73°Q, fisifovebdi btk @luchi 8@Esh (fat). \Zaﬁlmmacéﬁceddﬂd (35481,815 wl) ¥5dthen
addegI ﬁersaggeg}o@:o %p;)unutps 0 t-}1<8: g;éa(séhpn mre §°C gag%lefrm,ﬁtlon mixture
was t(hMT 's'ﬁ&'ed‘at%?é terh r ﬂsz%lr a further 5 hours. The re ct10n mixture was cooled
-am no- 4 enz oxy - met hoxybenzoat e .0 0),
to 60° Oramel v adidr i &7 amdt \aaéBa(KdEQ oGerg)peaind of 35 hutmtnm ITh(ezt&@:tmh Jnixture

t
was 50 Sl & 65 o aRRbg RlnFl S Bb Gl for s ot 136 Syyas cooled
to 20°€af/kl PRoWH 2HUE&paEcttBTiIEaR & atdwasied %ﬁwﬁep@wm
of at |least an hour and then stirred at this

Yield: éd}?é’f&lgﬂ%a NMR Spctiym (P&ESOdgh 8. 78 (bdui 8. 02 (lH S), 7.76-1.73 (1H,
), e T g TR B A LSS ey D ofsk osot.
(64.2 g) and dr| ed in the vacuum oven at a tenperature

of from40 to 450C. Yield : 60.8 g, 98% NWR Spectrum

Lpﬁ

&%6)39(3 3H, 5.3 (s, 2H), 7.3 (s, IH 5
Pre (7 -( L=t zHi) to Qallbﬁn -4-%?&&‘15&’\;’1. Bgomo -2
Mﬁe—%—w THe nyar ocnrorTae sart

uomﬁnﬂ%&bﬂmyyﬂg@ézdﬁm@%ﬁdmnhé FoeGla X)
%rglgé]rngw A Zty.r'g'm,gg% %lﬂgrz)ah 1}%)0 rr]rlle?}rl(gxgzauﬁlglzo ine (166] e) and

potas%nﬁ? B&Bbl%é’ (183 @é)h%% S@sp@n&@dhﬂ - Qﬂtﬂ lidBrofe @10 ml) and
(20 ) was mXed with toluene (1 m) and V5

stirredcfor ls(bm?mpw pridnyp g addit{ondf 14(tq)-buf6hecarh<acd)'r4>ﬁ4-m xture

mettg R Rt S et R s 0 %) oo far Rnpsgore s then

heaterdeta%i’co for™ Bdud§ Beforetieidy q@lddBacRto 1F O Watee 61920 @hl) 08 then
y tol uene (10 m ) as_a wash. The reaction m xture was

addeé PrPRRRPTIoghor 15 TFHISS o3 haFeasin mAdueHEs hekhttdd ¢ dradeur
befofding?ooled to 40°C and the product isolated by filtration. The product was

washed with water (549 ml), slurry washed with ethyl acetate (549 ml) at 50°C for 1 hour
and then washed with ethyl acetate (275 ml) and dried at 50°C. Yield: 137 g, 86%; NMR
Spectrum (DMSOde) 1.15-1.3 (m, 2H), 1.46 (s, 9H), 1.8 (d, 2H), 2.0-2.1 (m, 1H), 2.65-2.9
(m, 2H) 3.95 (s, 3H), 4.02 (br s, 2H), 4.05 (d, 2H), 7.2 (s, 1H), 7.48 (d, 1H), 7.55 (t, 1H),
7.65 (d, 1H), 7.8 (d, 1H), 8.35 (s, 1H), 9.55 (br s, 1H); Mass Spectrum [ESI] (M+H)" =
561-563.
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period of 90 mnutes. The reaction m xture was then
stirred at 800C for two hours. A solution of
wa20ros0i1®- fi uoroaniline (16.8 g) in toluene (BOT/GB2006/003587

was added to the reaction m xture over a period of 40

m nutes, followed by toluene (10 nl) as a wash. The

reaction mxture was then stirred at 800C for 4 hours.

The reaction m xture was then cooled to 250C and the
Examptedif-t |soI ated by f||trat|on The filter cake was

ﬂuo(o‘hmlﬁﬁﬂ))—ﬁ Eleﬁﬁ)x ﬁm(ambl he db lﬁuﬁﬁ mFoﬂ laX 8 (d,

S t [ ESI
( wflﬁydromﬁ Gsbtl)moé’c&#em@nimp}éwtmxyaﬁmggﬁn{eu(gno g) an

pota%s'ilhxtx gjcu%f)f?ﬁ Z%%%fedsugﬁeﬁde@ fn Nem Tth}élg%ohdmone (53.5ml) and stirred

uor oani
for mﬁmhmey q m+(mbxhtomaﬂtohgl)t4r -{4F ety iphemtlsud fomyl ot ysetityDpiperidine

h
(7.6 51 Wer 5k G345 The AP SRR HRERAFHED 1 95°C ang stirpd sighat
tem&}atm’erfbxej BYbarivasore ﬁging cBbikd Bk thT0RENRohRPANGT! @5 Hﬂ)"@as

charged to a vessel and inerted with nitrogen.
added and drensvater @5 melawasl addedayecr ampdccbfalrSgremume The rmhommlxture

was (e SR i FaB Y Ry R A BRUMIHBA e RORABR S e et by

filtratidn 2 THE pEciuct WY Wasthedintith Wdtér Q9 annl) hhe dﬁedi@ﬁ jooa. Yleld 6.72 g,
m xture was then held at a tenperature of about

87. ZV@MM_M@&ENM%Q 36-0 D, 146 € o, T3 209521 G,
160, P B i 3 SR e ARz 5%*2’1@?@:2&@“ b(S T 48,0 1),

7. SSQt, 1A30Csa0d 1) T8 $d, IIIH)L &QS&L 1H)j 55 @npetd); uMass Swectrum [ESI]
4 hours. Trifluoroacetic acid (350 nml) was then

bou
Mﬂélaid"ééﬂ B%%he reaction nmixture at 730C and the reaction
m xture stirred at 73C for 6 hours and then cooled to
600C. Water (1750 m) was added to the reaction
Examipkd 1k e and the tenperature held at 60Q0C for about 30
h

ﬂuoﬁ%hﬁfb I@m%ﬁﬂﬁ ﬁﬂlatzml H@'&iﬁh dnﬁﬂi @Mhd thﬂiﬂi ation,

120 h;drogrey% (mnspgmmw@mm;d&mu(@zolm ©. 7|7ge)|zgpd'1um
hydrg§1de (JL_‘)% w/w, 5.0ml) and Adogen® 464 (1.5 g) were added to water (50 ml) with
stirring. 1-(tert-butoxycarbonyl)-4-(4-methylphenylsulfonyloxymethyl)piperidine (10.0 g)
as a solution in toluene (35 ml) was then added to the reaction mixture and heated to 70°C
for 18 hours. The reaction mixture was then cooled to 20°C and the product was isolated
by filtration. The product was then washed with toluene (20 ml) and dried at 50°C. Yield:
8.72 g, 77%; NMR Spectrum (DMSOdg) 1.15-1.3 (m, 2H), 1.46 (s, 9H), 1.8 (d, 2H), 2.0-
2.1 (m, 1H), 2.65-2.9 (m, 2H) 3.95 (s, 3H), 4.02 (br s, 2H), 4.05 (d, 2H), 7.2 (s, 1H), 7.43
(d, 1H), 7.55 (t, 1H), 7.65 (d, 1H), 7.8 (d, 1H), 8.35 (s, 1H), 9.55 (br s, 1H); Mass
Spectrum [ESI] (M+H)" = 561-563.

57



7.56 (m 2H), 7.78 (d, IH, 8.02 (s, IH, 8.73 (s,
I H); Mass Spectrum (M-H) + = 454, 0591. Exanpl e 5
woe@pasetd on of trifluoroacetc acid salt of PCT/GB2006/003587
7- hydr oxy- 4- (4- brono- 2-f | uoroani | i no) - 6-
met hoxyqui nazoline (the trifluoroacetic acid salt of
t he conpound of the Formula |X)

7- benzyl oxy- 6- net hoxy- 3, 4- di hydr oqui nazol i n-4-one (15
Example 17 i et hyl amine (9.0 nl) and tol uene (90 n1) wer e
i th .
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for Femuisendhanne agieoumEhase seRaralpsh @dy T aseidiega00 mD
and %«‘.‘itﬁeaﬁ}/cg{?) 6%9 ( ﬁqgsge g@ﬂed:tg ?}J@S‘@rﬁ'gﬂgééhd n‘? %@E%%Ibd’lstlllatmn at
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pro%cz By fifiratioh) ThVBRRIwePR&d #aRed Mitdbtityt adstdte {380 ml)RbArTRICE at
50°C. Yield: 76.7 g, 90.6%; 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, ), 9.01 (1H, s), 10.37 (1H, s); Mass Spectrum
(M+H)" =475.

Example 13
Preparation of 4-(4-bromo-2-fluoroaniline)-6-methoxy-7-( 1-methylpiperidin-4-
Imethoxy)quinazoline (ZD6474)

7-(1-tert—butoxycarbonyl)piperidine—4-ylmethoxy)-4-(4-bromo-2-ﬂuoroanilino)—6-
methoxyquinazoline (35.0 g), water (28 ml), formic acid (42 ml) and aqueous
formaldehyde (37% w/w, 8.2 g) were added to a vessel equipped with overhead stirrer,
reflux condenser and purged with nitrogen. The reaction mixture was heated to 80°C and

stirred at this temperature for 5 hours. The reaction mixture was then cooled to 40°C and
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Preparation of a hydrogen chloride salt of
7- hydr oxy- 4- (4- brono- 2-fl uoroani |l i no) - 6-
woredohoseregai nazol i ne (the hydrogen chl ori de sal PCDGBRIV6/003587
conpound of the Formul a | X)
7- benzyl oxy- 6- net hoxy- 3, 4- di hydr oqui nazol i n- 4- one
(30.00 g) was m xed with triethylam ne hydrochl oride
(2.99 g), anisole (285 mM) and L
tetrahydrofur G076 Pyl etak ydlc&ﬂl iSediuROhytitoxjle (4Me wwagt. od) was added at
m xture was inert th nitrogen and cool e
Cpmlgwﬁﬁ i SIS h i i Lhe epg0us TSG e et epealeq flg dhocarded.
Wat{)s@ %ﬁd‘é??o Ql\é%rrg @Iﬁrals@& AP C e PRS0 30 taied. The

he reacti on m xture was
slurrty tveas tlsam qopkd tb @0°q Eefmrmuolesn&theps@@hbb’ filkeatione dhe gradyet was

8QC. f, .9 t
washggdguth wren EE el e Hrre o otz Eh e b oM Shbdiun
(pyrﬂirtét@gu {2@ anoanklii 90@(5@1251)22 a3 (31, . m(xH (rﬂﬁsrﬁs)(fiH s),
ded he reaction m xture over a %
3 9T Rubod 36t SORCT A6 1T did ot 6 (het s b5 il for 38 ([ uifos.01
35% w/ 122 ml
(1H§>fdl%g3cgegﬁq g%‘ﬁ%‘g&%%rt vverzuc réed to ¥vhe reactl)on

m xture. The reaction m xture was stirred for 3 hours
and then the anisole | ayer was renoved. The reaction
Example 14 e was cool ed to 25C and the solid isolated by

J e m
ylm&haiy)gap_ldz@g @DQ4145 I H) MasS Spectrum (I\/H-H) +

satigprpoimiar R Db E Se fonds Lfl?r%gla-g‘-lflgﬂoqﬁlllno) 6-

met}(@&aﬁw%aﬁnea\lz@degyéwafar &0 hydFRsedadd | 12081 afidbiuedbs t he

onpoun ornmul a I X) Phosphor us, ox chI orllg1
fornabehyde §37\$@§f/‘ad%ﬁsa ghwere addpdio %ﬂesaql cguiPRe mtbéwﬁ eafl stirrer,

stirred s 0
reﬂuf cé)gﬂ g&f %134%%({ ng >r/utgpggn di He 1aﬁ:a8t1cl>Jnl Irl‘lllaXZtI(l) €. Wasileated to 80°C over
a pefid@ 0Po0 }mﬁﬁss Mld\kﬂirﬂeafabﬂ@i)&h@éﬂwra lforrﬁehc(u?s 4Bind feactipn mixture

toluene (105 m) at 20C. After stir he reac i an
was iheaapiio 000l Wﬁth@§°1a(809@é) wiohatdedahilofiea o detasgm

hyd@idg@?%ﬁ?/gﬁ‘ﬁ?or ABfurzg% 3 éﬁrpy%ﬁ§c<§c@ed7t%%°@%%r 2 hours

ours at that
befdre pkitiag thieeprodudiibgridtr@iors. |']Elmrpmduct ivaewashed tgjceiwith aqueous

methigtol LT mcRhanel: et 300 A6 Al G SRS Yk o %' 68 3hamr
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, 1), 7.89 (1H, s),
9.01 (14, s), 10.37 (1H, s); Mass Spectrum (M+H)" = 475.

Example 15
Preparation of 4-(4-bromo-2-fluoroanilino)-6-methoxy-7-(1-methyvlpiperidin-4-

vimethoxv)quinazoline (ZD6474)

7 -(1—tert-butoxycarbonyl)piperidine—4-ylmethoxy)-4-(4-bromo-2-ﬂqoroanilino)-6-
methoxyquinazoline (100 g), water (45 ml), formic acid (120 ml) and aqueous
formaldehyde (37% w/w, 101.8 g) were added to a vessel equipped with an overhead

stirrer and a reflux condenser and purged with nitrogen. The reaction mixture was heated
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foll owed by a toluene wash (5 ml). Trifluoroacetic
acid (35m, 3.5 vol) was added over a period of 10
WORWaNaE13 o the reaction m xture at 730C and tPE€T/GB2006/003587
reaction mxture was then stirred at that tenperature
for 5 hours. The reaction m xture was then cooled to
GCDC and water (175 m) was added over a period of 15
tes. The reaction m xture was then warmed to 68C

to 80a€% @V§It3r pariog ofO0upiaptes angh alitaed at dhip gymppratuigfer 5 ppwrs. The
s G0 il ot (RS 1530 PUELaR DA R o
potassivimbhydrbeide (431% /v, 228 mill)bver 2 hotS. The 9y VNM%OS&GG@ 20%@8 over

2 hO\EraD'l\)/S )%%6 gsoléﬁgg S Zgro&'),q} by éilti;a?(ops Tlh odukfg\gésmgﬁéjg% It\[\ﬂz:p szith
aque&M*thtﬁaﬁ(ﬁ 42:839harke): admhle 3§o {%ﬂ)ez{%fafcﬁ{éd% 504C. Yield: 79.6 g, 94%;

i fluoroacetic acid s

Mnm@md(%d@ G 9. (311 k. 541901 () - 2.15 GH, 9, 276 (2H, m),

3:63 [ Lonabtath Br -0 RE AR O BRE 4T HE 8Tl s

(1H, 65 901N K, wasoadqm 9V MMasd Spedthed (i HI5=a7sut es to a
stirred sl urry of

7- benzyl oxy- 6- net hoxy- 3, 4- di hydr oqui nazol i n- 4- one

Exa&{&ﬂ:‘}_& g) and triethylamne(5.9 m) in toluene (105 m)

and the reaction mxture stirred for a further
Prepar ot 6f 4-(4-br@no-22fliéroaniinaiHoinethok B-741ahethrldipéridinet-
20 m) vvas_added to the reaction mxture at 73C,
sthoxviguinazaline (ZR64dd) \ash (5 m). Trifluoroacetic

7-(1 @G- gut() - afbon gﬁpﬁneﬁﬁ &ﬁb@(@?—@qg%%rﬁbf %ﬂﬁ’or@ﬁﬁkﬁﬁ-@f

10 mnutes t reac on m Xture at 73C and
methopppiinanling Bl @ HSowhenwster (Irtedl)atormiratcid epel) and a@ueous
r I he rs. T reactlo m.xt yre was ¢
formp o Tt e 6 P 15 Adeclf 8 etidher Gl B p aSepf Siver
and a2 flik BYARBser BAG PR twif nitb (k! MEheWesctioh B xiRé HREhéaled to 80°C
68C and stirred at that tenperature for 8 hours. The

over g[pgripq oHiR(E mimBeseandishirred 0Chis lemparaiige for Friepurh el s isaion

oy SR TR AN 4D gy
potaBiud2h{drblkids Y4998 wit~ 36 #i3) ¢ver2 hvhirs. THeGifryoRad sktledwith ZD6474

(meﬂgfq;wlSq_t)élfp?m E&%ﬁ%} gg@ gqj}lgb’@rié)t qug);gro’%s oeu?rg ore( ilg/lglzgir-ll-g the product

by ﬁ]b];agllr)r%f 25& pRILPWSEALRARY b RE REth! b &tis othdRi (0 mémbfol:
water, 67 ml) and dried at ambient temperature. Yield: 32.4 g, 95%; 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 (M+H)" = 475.

Example 17
Purification of 4-(4-bromo-2-fluoroaniline)-6-methoxy-7-(1-methylpiperidin-4-
ylmethoxy)quinazoline (ZD6474)

4-(4-bromo-2-fluoroanilino)-6-methoxy-7-(1-methylpiperidin-4-
ylmethoxy)quinazoline prepared as described in Example 9 (100 g) was suspended in

tetrahydrofuran (500 ml), water (250 ml) and butyl acetate (400 ml) and heated to reflux to
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fl uoroanil i no) - 6- net hoxyqui nazol i ne (the conpound of
the Formul a X)

W 2007486023/ - 4- (4- br ono- 2- fi uor oani | i no) - 6- met hoRYT/GBRMWEO03587
line (100 g) and potassium carbonate ( 113.8 g) were
suspended in iV-nmethylpyrrolidinone (1070 m) and
stirred for 10 mnutes prior to the addition of
| - (fert-butoxycarbonyl)-4-(4-

allowrdisbolbpdre n"?lhesmiﬂmyﬂr&sﬂbrmd@dd)tp 0P prtl the angs Phegp separated

IWPIRE SN SR T e e

(600%12 RS adde Mo AR gary Altralesna itiRsh i@hted %o st at@mbla*xh @ressure
ction m xture was held at 730C for 1 hour bech?
untiltpei intgred tineperatureatd 06 $hwas reechsdo dineslursowas then gqoled to 5°C,

Fil

ﬁlterﬁlfi)a%crl g%ahﬁ%w&% f&c%%?%@@%@l}{\a’ggeg?m%&?%w af 56”% Yleld

15 o e e St .
2.76(ENE0HE. 61 (Fb 31, 31 (L. 87 381(3%%(@ %ﬁg\)(ﬁ\'ﬁfRd@p?% b9, 7.8
(1H2%°f§9(]1m@3 9'd’ﬂ)<%_,H2 dﬁ@g%ﬁnﬁf@g mss%p%nﬁﬁgmmtﬁw

8 (d, I'H
7.55 (t, IH), 765(d IH) 78(d IH) 8.35 (s, IH),

E 955§br s, IH); Mass Spectrum[ESI] (M:H) + =
Xa 3 Exarrpl e 10 Preparation of .
Prepra pp of 4 po-2-flugreaniling)-0-methoxy-7-(1-mefhy

X““E@‘@};@“Eﬁdzﬁﬂﬁﬁ%g m)e(t hoxyqui nazol i ne (t he

7- rvy(dFxembuﬂe)(yttaﬂbnnymplgertdmmﬁfyageﬂmmﬁ)4—ei brortokyarognitiao)-o-
I ne
et o B R B RO sy il g

(3 7‘%%/wl 93 mlﬁ‘%&saddlad {d £Vessel equipped with overhead stirrer, reflux condenser

but dxycar bonyl) (4- et hyl phenyl sul f th
and flerindineter.( Th@r@):tlmmlxthw%sdwéw B{qﬁt{’q% énﬁﬂ&g@%’gﬂme

then heated tq 9
o e
add&mﬂae tbﬁl@@lfaﬁﬁa BOthe(r@tith nixtmse Wdﬂiﬁﬂusﬂﬂﬂtotéﬁ)é@ amdpeﬁass@ﬂtﬁ
m ) was added over a per| d of £
hydrsids (5% VBl W A ool ateTAGB .o £ opggps Phase
was%{azgﬁt%? I%g&; hisﬁ%déd’ T lgp tg@t‘ﬁg gh Vﬁﬁs aﬁﬁlsﬂrﬁ té\gt@‘;(]? ﬁﬁgﬂ%tfer 007 ml)
and byl acelatd r(l(éZ:imh)tw&é)ﬂdﬂedY i THeciquéud @hg@e was separated and discarded.

The organic phase was filtered, following through with tetrahydrofuran (18 ml) wash. The

temperature of the filtrates was adjusted to 60°C and butyl acetate (107 ml) was added.
The reaction mixture was set for distillation at ambient pressure. The distillation was
stopped when the contents temperature reached 106°C.  The slurry was cooled to 65°C
and tetrahydrofuran (107 ml) was added. The slurry was cooled to 0-5°C and held for 1
hour before isolating the product by filtration. The product was washed with ethyl acetate
(72 ml) and dried at 50°C. Yield: 24.82 g, 80.3%.

Example 19: - X-Ray Powder Diffraction of anhydrous ZD6474
The processes of the present invention synthesize the anhydrous from of ZD6474.

The anhydrous form of ZD6474 is characterised by X-Ray powder diffraction and is
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87.2% NWR Spectrum (DVMSQd6) 1.15-1.3 (m 2H), 1.46

(s, 9H), 1.8 (d, 2H), 2.0-2.1 (m IH), 2.65-2.9 (m
wWQr)o783@8 (s, 3H), 4.02 (br s, 2H), 4.05 (d, 2MT/GB2®6/003587

(s, IH, 7.48 (d, IH), 7.55 (t, IH), 7.65 (d, IH), 7.8

(d, IH), 835 (s, IH, 9.55 (br s, IH; Mass Spectrum

[ESI] (M+H)+ = 561-563. Exanple 11 Preparation of

7- (1 -fe”-butoxycarbonyl) pi peridi ne-4-yl net hoxyV4- (4- br
char@iBrised if breidiag i leaso bibe ofithb fodloyding 2 fuits eugs measured using
conmpound of the Formula . Co
CuKp tagiationyl50°(ad i3t 5 entsiepsiorm REFDEARk s daipstirinel s

Li.ne 7 )., sodi.um. .0X| 1) ThR%e t
ool i By BT AL AR A7 okt 150081 ] TG mos
pronfihbilt pRhikd drb Sow i Table 1. _

- but oxycar bonyl ) - 4- (4- net hyl phenyl sul f onyl oxynet hyl ) pi

peridine (10.0 g) as a solution in toluene (35 M) was

n added t i R Pl iofl§RLRé fdrAhd ARkydrous
Tabﬁegf 18%315?%59%4%30 Pgﬂ m x%ﬁ?gffﬁih}gm?ﬁ%n cool ed tgy '
200C amékph beZpPod@uct was isolated by filtration. The
product ~was then—v | 26— ) and dried

H-oKn-a

SO TICT

at 5000,

1.15-1.
(m I'H
2H), 4.
IH, 7.
s, IH;
Pr epar a
4- (4- br
i di n-4-
- but oxy
| uor oan
m), fo
(38% w
over hea

nitrogen

a perio

vinglei2- g

S198a )

1. 46cduit OH)

TNV © o

(m 2H) 3. 95

» Jnfenkdy 2}

(s, 3H) 4

05 (15.02H),

5 (d 1 H)

7.2108, |H)
7 O (A :Ll\

7.48 (d, |

Vas3!4pect

{rum PES |

)

(N

Q 2 L
oo (S, |

#H) + B61- 564

on

om)-%?'?l uor

. 63.7
oani |1 no)-6-

A&
nmet hoxy-7- (I

yl meofoxy)
car-bopy-pi

qui n@3dl i ne

A

(ZD64vsY) 7-

lind$d6-

nﬂet ho

di-no
T TtC—F

>5)9q4ui naz

nori
H\al T

L ot AY
e’ IIU)\y) = 4

oli nevs( 100 ¢

),

m ( DVBCQd6)
2.0- 2.
02 (br s,
H, 7.55 (t,
H, 9.55 (br

1

3. Exanpl e 12

- met hvl pi per
| -te7-

(4-brono- 2-f
), water (80

v 283 q)

120 THo) and
wer e added _t

aqueoys forn
0 a vessel ¢

el dehyde
qui pped with

] st RBs7er,

N The reac
the reac

on-—m

ref | 39.2onde

nser and pur

i of B nin

AV T3
ut es 2§n% sti

rred 3 this

ged with
to 800C over
tenperature

for 5 hgursasThe Teactigyy mxtjure g

23.2 S

29.5

vs = very strong; s = strong

Table 2
% 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 is determined by mounting a sample of the

crystalline ZD6474 material on Siemens single silicon crystal (SSC) wafer mounts and
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was then cooled to 200C and tetrahydrofuran (500 ml)

was added. The reaction m xture was warned to 400C and
WG o767/ dr oxi de (47% w w, 265 m ) was added, PEDGBoWeM03587

by water (60 m). The aqueous phase was separated and

di scarded. The organi c phase was adjusted to 600C and

water (300 m) and butyl acetate (300 nml) were added.

The resulting m xture was stirred at 60C for 15
spreaimgiowshesrinple o eitlin dayee with thhaid of 8 apaioseang shifiet The sample is
e

C

rays BEAdthi8E b %@oﬁ?@ﬂoﬁé@n@ﬂ%ﬁ@%e ppasrdseparahed4and vsing CuKo,
I scarded. Butyl acetate (300 m) and tetrahydrofuran

radigtf@ with 2 wevedengld o1 5406 mestpganilbe pollmategd et rapsouresis passed

distillati,on at i ent_ pr W LStd t . WA
N e e e e N
directEEthSbuphl /2 M@Santibeiite£ 610 a8 a DR nZdeteatod shite | Thefsampk: is exposed

hours before isolating the product by fi Itrqz%si on._ The

for Invesonsoper Q2 dazseeckithiia Rcismelt (Capiiuag sqanarede) pvef fhe range 2

ol A i T o, S i e e i
seco%&déléTl‘ie% iﬁst&anéignt (is?gdluimedlvﬁt}ﬁ@scﬁlﬁﬂﬂatism comnt@7as(d@tad) Control and
catagpiun gy cheans o 4 Dl piple SN 10 Whraghopliaffie i

Diff%_@?ggorﬂ%ﬁré.'_\%&%?ns:skﬂ%ﬁ-in Eeampd fex 1 FUvweda diaBtlorD#ill realise that

4-brono ttoroani | i noV6- net’hoxy-7- (I - met hyl pi per
the riebhtime fhtensityref peaksicqu ba affectekby, ZoeKaniple, grains above 30 microns in

. 7-(l-tert-but b L) pi i di ne-4- -
S R R AL P ek
pers?@kﬁ’l‘l als@ SedNss thak HePositidf ol rdfikdtists)canbe affacted g the precise height

ormal dehyde (37%ww, 8.2 g) were added to a_ yessel
at whighithpeanp sits isvbe fidkertempter and the g erlibgHer AL difgotometer.
purged. .wi th nitr i i ' .
Bttt B}t AP LR s et 21008 AAERERion
pattdrfi@lafagaedented ai¢ HotLb Be tiken b esobnolbddes 0 400C

andt et rahydrofuran (17 was added. .Sodi u .
For ppap BYOERAton PO X4y, pmd%@ T}Fﬁ%&)&éﬁ%ﬁ& o I§F g’fj%'%} fodferigi R &
Snygér%d ; Itggr%{()gé%tm& to X RGy POHALUSi FREGSRMGFSIchi arils LR AL 996,
Bunn, C.W. (1948), Chemical Crystallography, Clarendon Press, London; Klug, H. P. &

Alexander, L. E. (1974), X-Ray Diffraction Procedures.

Brief Description of the Drawings

Figure 1: X-Ray Powder Diffraction Pattern for ZD6474 anhydrous - with the 2 theta

values plotted on the horizontal axis and the relative line intensity (counts) plotted on the

vertical axis.
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Water (420 m) was added to the organic phase at 400C
over a period of 30 mnutes. The slurry was then
w@omesh7td 200C before isolating the product bRCT/GB2006/003587
filtration. The product was washed with water (175 m)
and dried at 50C. Yield : 27.1 g, 91.4 % NWVR Spectrum
(pyridine-d5) 1.49 (2H, m, 1.75-1.90 (5H, m, 2.15
(3H, s), 2.76 (2H, m, 3.63 (3H5 s), 3.97 (2H, d),
CLAIMBS (IH, ddd), 7.49 (IH dd), 7.64 (IH5 s)57.88 (IH,
t), 7.89 (IH, s), 9.01 (IH s), 10.37 (IH, s); Mass
Spectrum (MtH) + = 475. Exanpl e 14 Preparation of
4- (4= = kd bff b edmBourRtITeNy/Foin{ula TTEL hyl pi pe
L ri%‘ﬁpﬁg%ggr?frﬁ%%hn%%?%fén%f;ﬁ‘i)ngo(zoe474) 7-(1 -

rt-but oxycar bonyl ) pi Wdi ne- 4-yl met hoxy) - 4- (4- br ono- 2

-fluoroani lino)-6- neWHoxyqui nazoline (100 g), water
(80 m), formc acid (|120 m ) and aqueous formal dehyde
(37% wWw, 26.7 g) wer® added to\a vessel equipped with
overhead stirrer, refl Nnden Can®-—pirged with
nitrogen. The reactio@'m xt sHeated to 80Q0C over
a period of 90 mnutes and stirred at this tenperature
for 5 hours. The reaction m xtllare was then cooled to
600C and nethanol (800 m) was added, followed by
wherpin B4s p apiaesiRhnete e, ww, 228 m) over 2 hours.
The~g. VRS CQ8; yED d2f Fsinief 1r:e
fmmll‘{é,lg(lnztb;6 E%NBfl\tqfﬁlgrgg%bg%r%d;( fil t&)r a (iﬁgln. The product was
washed tw ce with aqueous nethanol (2:1 nethanol:
water, 300 m) and dried at 50C. Yield : 79.6 g, 94%
NMR Spectrum (pyri di de-d 1 (2H5mM), 1.75-1.90
(5H5m), 2.15 (3H, BN 2.7 H5m), 3.63 (3H5 s), 3.97
(2H, d), 7.38 (IH doey~/7.49Q1IH dd), 7.64 (IH5 s),
7.88 (IH5 1), 7.89 (IH 5 s), |9.01 (IH, s), 10.37 (IH
5 s); Mass Spectrum (MH) + = @ﬁc@mypl e 15
Preparation of
4- (4- br ono- 2- f | uor oani |) - 6- met hoxy- 7- (I - met hyl pi peri
whidh Prodess oI e Hlpd BfiZ0! e (2D6474)
(a) reacting the (C1-C6)alkyl-4-piperidinecarboxylate compound of the Formula III
with di-tert-butyl dicarbonate in the presence of toluene or xylene to form a first mixture

comprising toluene or xylene, ferz-butanol and a compound of the Formula IV:

0] O
NO——4
’ 1
(C1-C8)alkyl
1v;
(b)  substantially removing the ferz-butanol from the first mixture;
(© reacting the compound of the Formula IV with a suitable reducing agent in sifu in

the presence of toluene or xylene to form a second mixture comprising toluene, reduction

by-products including alcohol by-products and a compound of the Formula V:
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7-(l-ter t-butoxycarbonyl)pi

reridi ne-4-yl net hoxy)-4-(4-brono-2-fluoroanilino)-6-
woredohosergai nazol i ne (100 g), water (45 m), f orei/GBawKM03587

(120 m ) and aqueous fornal dehyde (37% w w, 101.8 Q)

were added to a vessel equi pped with an overhead

stirrer and a reflux condenser and purged wth

nitrogen. The reaction m xture was heatedto 80Q0C over

a period of 90 m nuties and stirred at this tenperature

for 5 hours. The r ion m xture was then cooled to

600C and net hanol (800 m) was added, followed by

pot assi um hydr oxi de (§ 49% W w,\ 228 m ) over 2 hours.

The slurry was cool ed+eN200C Dhours before

i solating the produgh” by N ation. The product was

washed tw ce with agqueous nethanol (2:1 nethanol:

water, 300 m) and dried atvb0C. Yield : 79.6 g, 94%

(@ ( Spabsimpiiol TN thepiconorty pioRithromibg PR iR and

3.97 L { nylafin@4gent in
© { ey Befhuphfpl Moty pTh T SIS
sity 1008 a(sutphBnat esthiimsthSpestncaf § Mikdble basa 7ad tobyenese Lryghe

Prepar atign of
conmowrgiﬁrtb‘ﬁ’émszlﬁ [8r oani I i no) - 6- met hoxy- 7- (1 - met hyl pi per

i di n-4- yl met hoxy) qui nazol i ne (ZD6474) 7-(l-ter

- but oxycar bonyl ) pi peri di ne-4-yl nmet hoxy) - 4-F( 4- by qno- 2- f
2. i uck poessiancirdBig torstairosty wheiskiztbe corPEEYl of FeymyBod Wi,

wat e 6 formic.acid. (4 . 4epus
COWBWHL‘P#&WE“Q I(Iﬁ?g/éfwwp%ﬁ’gaq}f‘(ggfgeﬁm%% g%ggc(}eg to a vessel
equi pped withyan overhead stirrer and a refl ux

condenser a urged with nitrogen. The reaction
m xture was heated to 80Q0C over a period of 90 m nutes

and stirred this eraturecl}or —hours. The
€ e.@; Q met hanol
owgd Dby Tpot % m hydt oxi de

reaction m xtu
(376 M) was %E,
(49% W w, 86 ) over houts. the sTurry was seeded
with ZD6474 (nethanolate form 300 ng) and cooled to
200C over 2 hours before isdlati ng the product by
filtration. The product was washed tw ce with aqueous
nmet hanol (80: 20 nethanol: water, 67 nml) and dried at

3. anmbh pRicetaRerdigoalaili BoxD, Wi thy, ((I508)aliyR4Spect r um

piperidinecarboxylate compound of the Formula III is ethyl 4-piperidinecarboxylate.

4. A process according to claim 1 or 2 or 3, wherein in step (c) the reducing agent is
selected from sodium bis(2-methoxyethoxy)aluminium hydride, lithium aluminium

hydride and diisobutylaluminium hydride.

5. A process according to claim 4, wherein in step (c) the reducing agent is sodium

bis(2-methoxyethoxy)aluminium hydride.

6. A process according to any one or more of claims 1 to 5, wherein in step (€) the

base is triethylenediamine.
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(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),
w(Q288/08d7t3 ddd), 7.49 (IH dd), 7.64 (IH s), HFCBB8BLI0k003587
t), 7.89 (IH, s), 9.01 (IH5 s), 10.37 (IH, s); Mass
Spectrum (MtH) + = 475. Exanple 17 Purification of
4- (4- brono- 2-fl uoroanl i no) - 6- methoxy 7- (1 -met hyl pi peri
di n-4- yl nmet hoxy) qui nazol i ne (ZD647
4- Mrme@s@cgrdmgj BPNL Ok W%Ofﬁl@lmxlymﬁ further inejudingiae step
prepared as described in
(f) Oféx(glgtlﬁl%thé ?%ggﬁg%iéﬁgé@%gn ed in tetrahydrofuran
(500 m), water (250 rr1) and butyl acetate (400 m)
and heated to refl aIIovy i ssol ytion. The m xture
e DRORERS aSsBidiee foe! ?h;e %ﬂé%%@nmg grystallisation using
The organi ¢ phase was
atol?ﬁ@%fg?é He}%gtgrglhydrg%g?lan (50 m) and butyl acetate
(600 m) were added to the organic filtrates and then
ted to.distil anbient pressu ntil nt er nal
9. | ehweresstog i e ShompnEat o i HBimnte Phams ¢ hen
cool ed to 50C, filtered and washed wgrh ethyl acetate
(200 mM). The product was dried atB500C. Yield: 91.8g,
91.8% NWVR Spectrum (pyridi ne-d¥ 49 (2H, m,
1.75-1.90 (5H, m, 2.15 (3H, s) 6 (2H, m, 3.63
(3H, s), 3.97 (2H5 d), 7.38 (IH)=dad), 7.49 (IH, dd),
7.64 (IH s), 88(|(BHt) THRP (IHE s), 9.01 (IH,
s), 10.37 (IH, s) I\/HES Spectr
18 Preparation of O
4- (4-brono-2-flttoroanil -rret oxy-7- (| - met hyl pi per
i di n-4- yl met hoxy)gui naz pe ( 474) 7-(1- r
- but oxycar bonyl)prﬁG)dl ne<’4- yNfet hoxy) - 4- (4- br ono- 2- f
| uoroani | i no) - 6- net hoxyqui nazoline (40 g), water (16
m), formc acid (43 m) andl aqueous fornal dehyde (37%
vessel equi pped with
Whersmerhggﬂa%‘%d. %%’rprg%gﬁ?%ér% ndenser and thernoneter.
fromﬂ'tﬁ)rﬂ@aﬁ(ﬁbﬁﬂlemoxmul‘aé\lms heated to 810C and stirred at

this tenperature for Sp&_ﬁurs The reaction m xture was
cooled to 6Q0C and tet ydr of ur@n (178 nl) was

NH

1 ~
R~¢ N

viI
which process comprises the steps of:
(g)  reacting the compound of the Formula VII with a suitable chlorinating agent in the
presence of a suitable base and a suitable solvent, wherein the reaction is carried out by:
(g-1) adding a mixture of the compound of the Formula VII and the base in the
solvent to a mixture of the chlorinating agent in the solvent at a temperature in the
range of from 60 to 90°C over a period of about 60 minutes; or
(g-2) adding the chlorinating agent to a mixture of the compound of the Formula
VII and the base in the solvent at ambient temperature over a period of about 15

minutes and then heating the reaction mixture over a period of about 90 minutes to
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added. The tenperature of the reaction m xture was
adj usted to 400C and potassi um hydroxi de (49% w w, 84
workgo7mas1ndded, foll owed by water (22 m). TheP@GBRWS/003587
phase was separated and di scarded. The organi c phase
was adj usted to 600C and water (107 m) and butyl
acetate (107 nml) were added. The aqueous phase was
separated and di scarded. The organi c phase was
fi |attempdrat1fré) i theirngetdifioug0 i 209Ctant rstihijigy thé veaatior( hkture at
m ) was erature of the filtrates was
adjth@tt%f&P?rétUGth% DAY Tacet ate (107 M) was added.
r§acly
anifan: oag éﬁl“ﬁﬁat“%%éwm ire bl b0 of the Formula
t heVidand drttmse ﬂnqhe seliventet p éanpeeatue(s Gre Ehge ef fpmy60uesl 10°C
cooled to, (ﬁésa f trah drofuran (107 m) was added.
The®V&F PPYP 08b Hn?% %-50C and held for 1 hour
to fof LESmpSBldfitRaFsMPVPduct by filtration. The
product” was washed with ethyl acetate (72 ml) and
dried at 500C. Yield : - B! 3% Exanple 19: -
X-Rav Powder Diffractionm anhydious ZD6474 The
processes of the present g
anhydrous from of ZD6474 rious form of ZD6474
is characterised by KX fracti on and
i scharacterised in providing at Ieast one of the
following 2 theta val ues Regsyed using CuKa
radi ation: 15.0 and 21.4. Thé anhydrous form of ZD6474
(h) i s rehmingcth@comptdmldmf pixeoRorchiutegV HI @utKa&-b(‘on@yZ ﬂumgmlme in situ in

ffract.i,on .as, S in Fi 1. nost
the eSiAeRh eERIES R EAISRAS) 1 b O NGFE gt e Figound of
the PORFAIAGNL X- Ray Povvder Di ffraction peaks for t he
anhydr ous form of ZD6474 vs ery strong; = stron
Tabind wheysafist trei qwennonn@ ﬁﬁi@fﬂr@éél\ﬂl qhtmedza the fiog afghe

hydgoc% ()ﬁdsé n%i)y be convé edsin&)sc;le fad %ase or into the form of an alternative

salt, if necessary.

10. A process according to claim 9, wherein steps (g) and (h) are both conducted in

toluene.

11. A process according to claim 9 or 10, wherein the chlorinating agent used in step

(g) is phosphorus oxychloride.

12. A process according to any one or more of claims 9 to 11, wherein the base used in

step (g) is selected from triethylamine and N,N-diisopropylethylamine.

13. A process according to any one or more of claims 9 to 12, further including the step

(i) of isolating the compound of the Formula V1.

14. A process for the manufacture of 7-hydroxy-4-(4-bromo-2-fluoroanilino)-6-

methoxyquinazoline, a compound of the Formula IX:
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3 - 10 m(nmedium 1 - 3 w (weak) The relative
intensities are derived fromdiffractograns neasured
wowah/osd7xed slits. Analytical Instrunent: SienRCBEGB2006/003587
D5000, calibrated using quartz. The X-ray powder
diffraction spectra is determ ned by nounting a sanple
of the crystalline ZD6474 material on Sienens single
silicon crystal (SSC) wafer nounts andspreadi ng out
the sanple into a thin layer with tBe aid of a
m croscope slide. The sanple i g—sfun at 30 revol utions
per mnute (to inprove counti tistics) and is
irradiated with Xrays gener at ey a copper long-fine
focus tube operated at 4CkV ang A usi ng CuKa
radiation with a wavel'ength [N 1. 5406 angstroms. The
collimated X-ray soutce is pagsed through an autonatic
vari abl e di vergence S }20 and the reflected

radiation is directed f{ hbh a 2mm anti scatter slit
and a 0.2nmm det ect or anpl e i s exposed for 1
second per 0.02 dedi@e 2- thet&l i ncrenment (continuous
scan node) over the range nglegrees to 40 degrees
2-theta in theta-theta nod The running tine is 3 1
The instrunent is equi pped
fmmvra%n a g@{&ﬁ%ﬁ%ﬁlﬁgﬂdgoumer as detector. Control and
data capture is by nmealgipf a DeDl Optiplex 686 NT 4.0
Wor kst ati on operating ct+ software. Persons
skilled in the art of , yffraction wll
realise that the relative nsity of peaks can be
af fected by, for ex@lgl e g a:gove 30 microns in
size and non-unitary a$pect rati s which may aff ect
anal ysis of sanples. The skg(hl ed person will also
realise that the position of“reflections can be
c j ihght at which the sanple
Whe?emg ?Sﬁ&t% %P?? ggetccglﬁg er "and the zero calibration of
whidtherockst LomptisasshestepsTifeonvarting thesomparnd of the Fopaula Vilto a
saYr}?Jre {lraﬁ al‘io ave a small effect. Hence the
compoynd of the EATMLE Vdy n data presented are not to be taken
as absol ute val ues. For nore informtBion on X-ray

powder diffraction the reader is +eferred to Jenkins,
R & Snyder, R L. '"Introduction ay Powder
Diffractonetry' John Wley & So 6;
<|3H3 HN  F
0]
~N
R~g N/)
VI

by conducting a process according to any one or more of claims 9 to 12; and

)] removing R' from the compound of the Formula VI in situ in the presence of the

solvent used in steps (g) and (h) to form the compound of the Formula IX or a salt thereof;
and whereafter the compound of the Formula IX obtained in the form of the free

base may be converted into a salt form and the compound of the Formula IX obtained in

68



Bunn, CW (1948), Chem cal Crystall ography, C arendon
Press, London; Klug, H P. & Al exander, L. E. (1974),
wOX2mRap3dns f racti on Procedures. Brief Descri ptiP@I/6B2006o03587
Drawi ngs Figure 1: X-Ray Powder Diffraction Pattern
for ZD6474 anhydrous - wth the 2 theta values plotted
on the horizontal axis and the relative line intensity
counts) plotted on the vertical axis.CLAIMS 1. A
the altanat beecamymiédiotathe fisk baseomripiouhelfor dftae alternative salt,
1fnc Srrul a Ha: Ha wherein Ris a sui tabl e sul phonat e
¥ froma (A -C6)al kyl -4- riperidinecarboxyl ate
conmpound of the Fornmul a III (Cl-C6)al kyl H; which
process conprises the steps of: (a) reacting the

15. ~ ogf) @roegss ascpnding todlavacids WhspinR eisbsnad and uo$tem ﬁbtsne benzyl
grot%:ﬁ){ g}éﬂhgv%ilr zanW}ﬁaR rg%c%% %?t?xﬁéxﬁyén%a%e@% ae{de& R ergture in éhe range
of ftomh 6@ re8@C. xyI ene, r -butanol and a conpound of the
Formula 1V: IV; (b) substantially renoving the r
-butanol fromthe first mxture; (c) reacting the
16 COMRBHREsDocb A8tk 4 1 5 Bl
agen |nSS|ctcu |r$thhe p?lés%égéelhng qss%n!g{(%}légy nglg)tugls
rempeedinghs presersbe wif mﬁluoeoammpamé iand)theaompoend oéﬁbmﬁuilzoﬁ( is

congyiGTiRG: BRPRECHE 1 DR & BRLPIHE Hrde o the adition
of sbENRMyIgotiearit] waep! by-products from the second
m xture; and (e) reacting the conpound of the Fornmula

V wth a suitable sul phonyl ating agent in situ to form
17. 2 fftlkapqtlg%ﬁféﬁ he ag{urfﬁ thH‘E O 7835 grso(;e(n S£ (40{>romosiJ Iﬂ'ﬁ%rbda%lhno)sg
methoxyqulnazohne, a compound of the Formula IX:

Br
<|3H3 HN  F
O

J
7
HO N
IX
from a compound of the Formula VII:
(|3H3 @)
0O
NH
R~o N/)
v

which process comprises the steps of converting the compound of the Formula VII to a

compound of the Formula VI:

69



compound of the Forrmula Ha. 2. A process according to

claim1l, wherein the conpound of Fornmula Ha is a
w@eoooposatad of Fornula Il and the sul phonati ng aREenGBRE®6/003587

tosyl chloride. Il 3. A process according to claim1

or 2, wherein the (d -C6)al kyl -4-

pi peri di necar boxyl ate conpound of the Forrmula Ill is

et hyl 4-pi peridi necarboxyl ate. 4. A process accordi ng

toclaiml1 or 2 or 3, wherein in ste®r(c) the reducing

agent is selected from sodi um

bi s(2- met hoxyet hoxy) al um ni um h

al um ni um hydri de and diisobuty

A process according to claimd4,

t he reduci ng agent i sChladi um yp

bis(2-nethoxyethoxy)aﬂun1niun1h

re PR
hyl efledi am ne. 7. A

according to any one Ok_ppRe
rie
WIEEBor re of clains 1 to 6,

in step (e) the base is
process accordi ng 410 any
further includi ngtheOstep”{f) Nf isolating the
compound of the Forrmula Ha. 8. A process according to
claim7, wherein the step (M conprises
crystallisation . 0l and i sohexane sol vent
by CQ?%U(%‘H% APIORSHYS gfzd%@ggtfoicrﬁl?‘hg %Ig% uf acture of a conpound
() of réheviie Rifitom Me:coMipoutiboftha Fednils Vdro fuimthe abipeund of the
protecting group froma conmpound of the Forrmula VII:
Forngplp IXtr@rsaliiksgeafs conprises the steps of: (g) reacting
the,§ m?eléﬁgr @k biBot ??{E@FMIn{uléMX Rb@ifdih @) Brm of the free
chl"orinating agent "1n the presence of a suitable base .
bas@mely Be Sotiviestbdl ints alszle fiirm adghecompdvadrof et FasmulasIX obtained in

the %o%golf%dsalgc lflrtlayq}/e: converted into the free base or into the form of an alternative salt,

, Lithium
ni um hydri de. 5.
wekein in step (c)

F
dride. 6. A process
aims 1 to 5, wherein

if necessary.

18. A process according to claim 17, wherein R! is benzyl and in step (k) the benzyl

group is removed by reaction with a suitable hydrogenation agent.
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(g-1) adding a m xture of the conpound of the Fornula

VIl and the base in the solvent to a mxture of the
w@hdoonsd1at i ng agent in the solvent at a tenperBCTIGB2006/003587

the range of from60 to 90C over a period of about 60

m nutes; or (g-2) adding the chlorinating agent to a

m xture of the conpound of the Fornmula VIl and the

base in the solvent at anbient tenperature over a
19. peni @mdcat fattheimahblaotuneis &5 (lated-itiery chbanyigipefdne-4-

reaction m xture over,_a ri od of about 90 m nutes_.to0a
yimethipsgerapdanon-DHeECRaHgar G AR 6 e ind of te
Formsdih &1 Ng the reaction mxture at that tenperature for
about 1 hour; or (g-3) adding the chlorinating agent
to a mxture of the conpound of the Fornmula VII and
the base in the solvent at a tenperature in
of from60 to H O0OC over a period of about
to forma conmpound of the Forrmula VIII
reacting the conpound of the Formula VI

the solvent used in step (9) &Q fornbﬁ ydrochl ori de
salt of the conpound of the Fprul a v and ereafter
t he conpound of the Fornula VE

the hydrochloride salt nmay be cQ

iINto the free
base or into the formof an alt S lt, if
necessary. \10. A pr S cC f7ai m 9, wherein
steps (Q) éﬁﬁiﬂh) arie botth conducted in toluene. 11. A

process actordi | afrm 9 or 10, wherein the
chl orinating agent} used in step (g) is phosphorus
oxychl oride. 12. process according to any one or

nore of clainms 9 to 11, wherein the base used in step
(g) is selected fromtriethamne and i\

fromL ;-_cgrln{)glgn%ro%}\{é lgérrr%hg Vi

D
o)
)NH
1 o
R~o N

VII;
which process comprises the steps of converting the compound of the Formula VII to a

compound of the Formula IX:

Br
?HS HN F
O
)
=
HO N

IX

by conducting a process according to any one or more of claims 14 to 17; and
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13. A process according to any one or nore of clainms 9
to 12, further including the step (i) of isolating the
w@ eovposaTas of the Fornmula VI. 14. A process forP€hieB2006/003587
manuf act ure of
7- hydr oxy~4- (4- brono- 2-f | uor oani | i no) - 6-
nmet hoxyqui nazol i ne, a conpound of the Forrmula I X I X
froma conmpound of the Formula VII: VIl wherein Rl is
() anreactirty thakomeomidéftht Fogmgs 6Xipithtd eimppniod ef the Formula 11
conprises the steps of converting the conpound of the
Formul a VI I\tjo,a conpound of the Fornmula VI: VI by
conducti ng a\yprocess according to any one or nore of
clainme 9 to 12; and _(j) renmoving RL fromthe conpound
of the Fornu VI ¥Yn s\tu in thig pr/gsence of the
sol vent used i Neps Gmo—<9 o form €He compound
of the Formula | X salft t heheof\—afid whereafter
the conpound of the Formula | X Obtained in the form of
the free base nmay be converfed into a salt form and
t he conpound of the Formula | X obtained inthe form of
in the medenceraf/a putablerhaee toetovide o compotindeef thaEermatla Kot sale
farmof an alternative salt, if necessary. 15. A
ﬂ““%ﬁbcess according to claim 14, wherein Rl is benzyl

angnd WhéreRer@he ERRpRBIAZNF theF HHld X obeuindatl thefostod thwyfree
reaction with tri f?uoroaceti c acid at a tenperature, i

basetrhay begogerertd ingme 60t fosmgpdthei@mpoypd et Formplagt ﬁbta%f’sg in the
CiA Meddayhel s i HBt Ssalt, if
B N T Y e ST
necekddgy.conpound of Formula I X is converted into a
trifluoroacetic acid salt by addition of potassium
hydr oxi de or the addition of sodi um hydroxi de and
wat ) S8ih 99, Whei A6 U EInQtep (1) is selected from
20’7-ﬁ@%?g%g?%ﬁT%@g%gnnlz-?1uorganilino)-6-n eg()w © ‘
sodium carbonate, potassium carbonate, sodium hydroxide and potassium hydroxide.

21. A process according to claim 19 or 20, further including the step (m) of isolating

the compound of the Formula X.
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met hoxyqui nazol i ne, a conpound of the Formula I X |X
froma conpound of the Formula VII: VII which process

weowpodEes t he steps of converting the conpouneCDEGBRIVE/003587
Formula VIl to a conpound of the Formula VI:VI by
conducting a process according to claim13; and (k)
renmoving RL fromthe conpound of the Fornmula VI to
formthe conpound of the Fornula | X or a salt thereof;

22. and pnb@seﬁirthaa“maﬂmfactormﬂﬂr(d -teft-hubex yBarbomy 1 3piptiditg-4d ned

in t form of_ fhe free se_may he c nverted in
yimelihs) st o B eaHpBUa o R He R ¢ R BB P
Formlula Xhe formof a salt may be converted into the free
base or into the formof an alternative salt, if
necessary. 18. A process according to cIa|n1BV
wherein RL is benzyl and in step (k) the o=\zyl gr oup
is renoved by reaction with a suitable genati on
agent.19. A process for the manufacture (1 - r
- but oxycar bonyl ) pi peri di ne- 4-
yl met hoxy) - 4- (4- brono- 2-fl uo
ol i ne, a conpound of the For irom a conpound
of the Formula VII: VII; whi ) fTpr i ses t he
steps of converting the conpoun he Hormula VII to
a conpound, of; the Fo goQueact i ng a
process a?:QZglng to any onecbr nore oft clainms 14 to
17; and(1)-Teagii ngNt he tonpound of the Fornula IX
with a conpound the“Formula I1:

O
X

from 7-hydroxy-4-(4-bromo-2-fluoroanilino)-6-methoxyquinazoline, a compound of the

Formula IX:

Br
?Hs N F
0 t}
HO N

IX

which process comprises the steps of:

)] reacting the compound of the Formula IX with a compound of the Formula II:

\}/ ]
0 I
>—N  )—C—0-$ CH
o 0
i
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Il in the presence of a suitable base to provide a
conpound of the Fornula X or a salt thereof; and

wob@read7ier the conpound of the Fornula X obt aP@EGBRGV6/003587
the formof the free base may be converted into a salt
formand the conpound of the Fornmula X obtained in the
formof a salt may be converted into the free base or
into the formof an alternative salt, if necessary.

in the BreséhdloPa 8ERaAE bayedd pEvide adonipoudd of thiecHoeinnlat Xier baaltthereof;
used in step (1) is selected from sodi um carbonate,
and pot assi um car bonat e, sodi um hydroxi de and potassi um

(m) DY HBRDE Bhe Brouf BEREATmAROLEHI N Lo clal m 19 or 20,

I'nc I'ng the step f isolating the
copaynaddifg tvater kod aildveink cp@tallisapomaftss compoenrkof the Formula

fact f 7-(l-ter - i per i di ne- 4-
V1 Feloiagsyp collectinn s ommorn R P a . S Leuta B oiigound
Wil vterd RE105RE WY adsolientsdlécdtl from ethyl acetate,

ol bp P%nﬁﬁﬁ?@ '
77hy§$oxy-4- 4-6ronq—2-f|uoroanillno)-6-nethoxy ui nazao
| i betyl acetaderpoliattapitrile aftemperaire i the yengh o€ fropy %:‘@3555 C; or

conprj.ses.th t f: '

© B AL FRthnh 28 “sal selsEes o s En e PR s froponol

t Nen PR BIRRA6] &fd Ao abbiellbass dfehecanpaadaf darfomoth X to

of the Fornmula X or a salt thereof; and (g) isolatin
gywastinen

t hecasngpdlgeiinsthe chaprsidef the E@I@}p_la e gﬁp}équ%d of the
BT I LA 6 SRR 5 s o
FofisthamoX e&fadol\g\mw’dpgndl ad nqm%pnmn]j follonvgedu‘t?y a (s)olvent ielected from
ethyl acetate, butyl acetate and acetonitrile at a temperature in the range of from 25
to 55°C;
and whereafter the compound of the Formula X obtained in the form of the free
base may be converted into a salt form, and the compound of the Formula X obtained in
the form of a salt may be converted into the free base or into the form of an alterative salt,

if necessary.

23. A process according to claim 22, wherein the base used in step (1) is selected from

sodium carbonate and potassium carbonate.

24. A process according to any one or more of claims 19 to 23, wherein the compound
of the Formula 11 used in step (1) is prepared according to the process according to any one

or more of claims 1 to 8.
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of the Formula X with water, followed by a sol vent

sel ected fromethyl acetate, butyl acetate and
W@e®wrosi7iy il e at a tenperature in the range of PET/GBR@B/003587

to 550C, or (m2) adding water and an al cohol sel ected

from nmet hanol, ethanol, isopropanol and n-propanol and

allowing crystallisation of the conpound of the

Forrmula X to occur, collecting the conpound of the

25. FoAmrbeesXiarible mashfaciyre ¢iet-Clelmoment fluproahidinpp b magthoxy-7-(1-

pth a.m xture of, water..an al cohol selected from

met%@ﬁ%‘&f“f%‘ ym%gc’)hr& 25’3?% 4 i sopropanol and
n- propanol, followed by a sol vent sel ecte@yfrom et hyl
acetate, butyl acetate and acetonitrile-@t a
tenperature in the range of from 25
whereafter the conpound of the Formu obtai ned in
the formof the free base nay be conve dinto a salt
form and the conpound of $Hg Formpyng X optained in
the formof a salt may be tonvertedjinto the free base
or into the formof an al t@ratiwe salt, if necessary.
23. A process according to cl P2, erein the base
used in step (1) is<selegted gksodibum car bonat e and
pot assi um car bongte. 74. procéss &tcordi ng to any
one or nore of crﬁins 19 to 23, wherein the conpound
of the Formula) din step (1) is prepared
according to 35% process according to any one or nore
of claims 1 to 8.25. A pr for the manufacture of
4-(4-bronn-2-f|uoroaniIingﬁgéi%ethoxy-7-(l-

ﬁoﬂ@&&#dﬂne%&‘iﬂ{g srfiuyd Xet hoxy) qui nazol i ne, ZD6474:
ZD6474 froma conmpound of the Formula X X which
process conprises the steps of: (n) reactingBrhe
conpound of the Fornmula X with form c ag nd
f or mal dehyde or a

(|3H3 HN  F
o) i
>L O/\O N/)
O\”/N
o)
X

which process comprises the steps of:
(n)  reacting the compound of the Formula X with formic acid and formaldehyde or a
polymer of formaldehyde to form a formic acid salt of ZD6474;
(0) adding an inert organic solvent and a suitable base so as to form the free base of
ZD6474;

whereafter the ZD6474 obtained in the form of the free base may be converted into

a pharmaceutically acceptable salt, if necessary.
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pol ynmer of formal dehyde to forma formc acid salt of
ZD6474; (o) adding an inert organic solvent and a
w@iovakd7e3 base so as to formthe free base of HDEGBA06/003587
whereafter the ZD6474 obtained in the formof the free
base may be converted into a pharmaceutically
acceptable salt, if necessary.26. A process according
to daim25 wherein step (n) is carried out in water
26. at a t efAeecessiaeeording WweClamge vaterdin slap (10 is earged opt inwater at a
A pro S cordi im 25 or claim 26, wherein
temﬁeﬁ%uﬁegiﬁfer%‘? ea?ﬁoqggp\?i% {)%USed in step (0) is selected
fromtetrahydrofuran, butyronitrile and methanol. 28.
A process according to any one of clainms 25 to 27,
27. wh&rrspeess Aecording tq daimn 25 ok¢laim 26 wheseid ghedpert grgapisrolvent used
. - . . . T A
B R L R e R
28, wherein the conpound of the Formula X used in step

n) is prepared accordin ot cess .accardi ng .t.o
28. S wsietSb Capiae By i e cleging 05 8T Sterit ke b i step
(0) if‘é‘e@é&éﬂ 06m s8dRRYL IS8 alDpRaRfunthirb%ided> to 29,

urther conprising further purifying ZD6474 in a
m xture of tetrahydrofuran, water and butyl acetate to

29, P Rvﬁrggesg chco(r:(iixg anélrlxyl AR & %@495 &%irrflsofﬂo'%, wherein the compound
of the Formula X used in step (n) is prepared according to the process according to any one

or more of claims 19 to 24.
30. A process according to any one or more of claims 25 to 29, further

comprising further purifying ZD6474 in a mixture of tetrahydrofuran, water and butyl

acetate to provide the crystalline anhydrous form .
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