
PROCESS FOR PREPARING INDOL- 5 -OXY- QUINAZOLINE
DERIVATIVES  AND INTERMEDIATES The present invention
relates to chemical processes for the manufacture of
certain quinazoline derivatives, or pharmaceutically
acceptable salts thereof The invention also 5 relates
to processes for the manufacture of certain
intermediates usethl in the manufacture of the
quinazoline derivatives and to processes for the
manufacture of the quinazoline derivatives utilising
said intermediates.       In particular, the present
invention relates to chemical processes and
intermediates useful in the manufacture of the
compound 4-(4-fluero-2-methyfindol-1bl-5-yloxyl-6- so
methoxy-743-(pyrrolidin-1-yepropoxylquinazoline. This
compound falls within the disclosure of WO 00/47212
and is exemplified in Example 240 therein.       The
compound
4-(4-fluoro-2-methylindo1-1H-5-yloxY)-6-meth.oxy-7-[3-
(pyrrolidin-1- yl)propoxy]quinazoline is described
herein by way of the Rot:Inuit-1.1: and as AZD2171.
the code number by which the compound is known.
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 el al, 1995, Trends Pharmacol. Sci,
16: 57-66; Folknum, 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, 199.3,
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 gowth factors (aFGF &
bFGF) and vascular endothelial growth factor (VEGF).
By virtue of the restricted expression of its
receptors, the growth factor  WO
2008/053221PCT/GB2007/004176  -2- activity of VEGF, in
contrast to that of the FOFs, is relatively specific
towards endothelial cells. Recent evidence indicates
that VEGF is an important stimulator of both normal
and pathological angiogenesis (lakeman at al, 1993,
Endocrinology, 133: 848-859; Koleh et al, 1995, Breast
Cancer Research and Treatment, 36:139-155) and
vascular perrneabRity 5 (Connolly et al, 1989, 1,
Biol. Chem. 264: 20017-20024), Antagonism of \TOP
action by sequestration of \TOE with antibody can
result in inhibition of tumour growth (Kim et al,
1993, Nature 362: 841-84e1). 



Receptor tyrosine kinases (RTKs) are important in the
transmission of biochemical signals across the plasma
membrane of cells. These transmembrane molecules to
characteristically consist of an extracellular
ligand-binding domain connected through segment in the
plasma membrane to an intracellular tyrosine kinase
domain. Binding of ligand to the receptor results in
stimulation of the receptor-associated tyrosine kinase
activity which leads to phosphorylation of tyTosine
residues on both the receptor and other intracellular
molecules, These changes in tyrosine phosphorylation
initiate a signalling cascade leading to a 15 variety
of cellular responses. To date, at least nineteen
distinct RIK subfamilies, defined by amino acid
sequence homology, have been identified. One of these
subfamilies is presently comprised by the fins-like
tyrosine kinase receptor, FR-1 (also referred to as
VEGER.-1), the kinase insert domain-containing
receptor, KDR (also referred to as VEGIR-2 or F1k-1),
and another fins-like tyrosine kinase receptor, Flt-4.
Two of these related Ell(s, Flt-1 and KDR., have been
shown to bind VEGF with high affinity (De Vries eta],
1992, Science 255: 989-991; 'Ferman et al, 1992,
Bioehem. 13iophys. Res. Comm. 1992, 187: 1579-1586).
Binding of VEGF to these receptors expressed in
heterologons cells 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 25 vascular sprouting phenotype by
inducing endothelial cell proliferation, protease
expression and migation, and subsequent organisation
of cells to form capillary tube (Keck et. at, Science
(Washington DC), 246: 1309-1312, 1989; Lamoreaux eta!,
Microvasc. Res., 55: 29- 42, 1998; Pepper et al,
Enzyme Protein, 4.9: 138-162, 1996). In addition, VEGF
induces significant vascular permeability (Dvorak at
al, Int. Arch. Allergy Lmmunol., 107: 233-235, 30
1595; Bates at al, Physiol. (Lond.), 533: 263-272,
2001.), promoting formation of a hyper- permeable,
immature vascular network which i.s characteristic of
pathological angiogenesis.  WO
20081053221Pa/G-820071004176       It has been shown
that activation of KDR alone is sufficient to promote
all of the major phenotypic responses to VEGF,
including endothelial cell proliferation, migration,
and survival, and the induction of vascular
peitheability (Meyer el al, EMBO j., 18: 363-374,
1999; Zeng et al, J. Biol. Chem., 276: 32714-32719,
2001; Gille et al, J. Biol, Chem., 776: 3222- s 3230,
2001).       ,Angiogenesis and/or an increase in
vascular permeability is present in a wide range of
disease states including cancer (including leukaemia,
multiple my:lama and lymphoma), diabetes, psoriasis,
rheumatoid arthritis, Kaposi's sarcoma, haemangiorna,
acute and chronic nephropathies" atheroma, arterial
resteriosis, autoinimune diseases, asthma, acute
inflammation, excessive scar fomnatio:n and adhesions,
lymphoederna, erdornetriosis, dysfunctional uterine
bleeding and ocular diseases with retinal vessel
proliferation including age-related macular
degeneration. AZD2171 is a potent inhibitor of VEGF
RTK and demonstrates >800-5000 Mild selectively
compared to VEGFR-2 compared to the epidermal growth
factor receptor tyrosine is kinase, the ErbB2 receptor
tyrosine kinase, the TEK (Tie-2) receptor tyrosine
.kinase and cyclin dependent kinase-2. AZ02171 shows
excellent activity in the in vitro (a) enzyme and (b)
HUVEC assays that are described in WO 00/47212 (pages
80-83). The .AZD2171 IC50 values for inhibition of
isolated KDR (VEGFR-2), F11.-1 (VEGFR-1) and Flt-4
(VEGFR-3) tyrosine ldnase activities in the enzyme
assay were <2 TIM., 5  2 tiM and <3 riM respectively. 



20 AZD2171 inhibits VEGF-stimulated endothelial cell
proliferation potently (1.C50 value of 0.4  0.2 nivl
in the HUVEC assay), but does not inhibit basal
endothelial cell proliferation appreciably at a> 1250
fold greater concentation (IC56 value is > 500 ntv1).
The growth of a Calu-6 tumour xenograft in the in vivo
solid tumour model described in WO 00/47212 (page 83)
was inhibited by 49V7, 69%+" and 9IC following 28 days
of once-daily oral treatment 25 with 1.5, 3 and 6
mg/kg/day AZD2I71 respectively (F"-(0.01, It<0.0001;
one-tailed t test). AZD2171 has been shown to elicit
broad-spectrum anti-turnout activity in a range of
models following once-daily oral administration (Wedge
et al (2005) Cancer Research 65(10), 4389- 4440).
WO 02/12227 discloses several possible routes for
preparing indoleoxy bicyclic .3o compounds. However,
there is no specific disclosure in WO 02112227 of a
process for preparing a compound of the Formula I.  WO
200/053221PCTIGH2007/004176 -4-      WO 0047212
discloses a route for the preparation of a compound of
Formula (sec Example 240), This route for preparing
the compound of the Formula I is satisfactory for the
synthesis of relatively small amounts of the compound.
However, the route involves linear rather than
convergent svuthesis, requiring the use of multiple
purification steps and the isolation of a substantial
number of intermediates. As such, the overall yield of
the synthesis is not high. There is, therefore, a need
for a more efficient synthesis of the compound of the
Formula I suitable to niake iarger quantities of that
compound. There is also a need for more efficient
syntheses of the inteimediate compounds useful in the
synthesis of the compound of the Formula I to make
larger quantities of those intermediate compounds.
Preferably, the new syntheses should minimise the
number of intermediate compounds that need to be
isolated and should not involve costly and
time-consuming purification procedures. Additionally,
the new syntheses should form consistently high
quality compounds, in particular so as to form a high
quality compound of the Fosula I to satisfy the high
purity requirements of a pharmaceutical product. The
new syntheses should also use is procedures and
reagents that can safely be used in a manufacturing
plant and that meet environmental. guidelines.
According to the present invention, we now provide
improved processes for the manufacture of AZD2 71, the
compound of the Formula According to the present
invention, processes are also provided for the
manufacture of ;M key intermediate compounds that may
be used in the manufacture of AZD2171       The new
processes are advantageous in that they allow the
compounds to be made ha high quality and high yield on
a larger scale. The processes allow a substantial
:eduction 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 is cost.       For
the avoidance of doubt, the term "AZD2171" as used
hereinafter refers to the AZ,D2171 free base, unless
otherwise slated. 



A key intermediate that may he used in the preparation
of AZD2171 is 2-methy1-4-fluom-5-hydroy.y-indole, the
compound of the Formula 11:  Ho II       Example 237
of WO 00/47212 discloses three routes for the
preparation of a compound of the Formula IL (0 The
first route involves the reaction of
2-fluoro-4-nitroanisole with
4-chlorophenoxyacetonitrile in dirtiethylfonr,amide
(MR) solvent in the presence of potassium
tert-butoxide followed by reduction with hydrogen
using a palladium on charcoal catalyst to give a
mixture of 4-fluoro-5-methoxyindole and 6-fluoro-5-
methoxyindole. After protection of the indole nitrogen
with tert-hutoxycarbonyl, the tomixture of protected
indoles is reacted in tetrahydrofuran (THY) solvent
with tent- butyllithium and methyl iodide followed by
trifluoroacetic acid to give a mixture of 6-
fluoro-5-methoxy-2-methyt-indole and
4-fluoro-5-methoxy-inetlay1indole. After purification
the 4-fluoro-5-inethoxy-roethylindole is reacted with
boron tribromide in methylene chloride to give the
compound of Formula 11, 4-fluorc-54iydroxy-2-
15methylindole. (ii) The second route involves the
reaction of ethyl acetoacetate with 1,2,3-ioro-4-
nitrobenzene in THF in the presence of sodium hydride
to form 3-acetylmethyl-1,2- -4-uitrobenzene,
3-Acety4methy14,24ifluoro-4-nitrobenzene is then
reacted trimethyl orthofonnate in methylene. chloride
in the presence of montrnorillonite to foiiu
1,2-difluoro-32,2-dimethoxypropy0-4-nitrobenzene.
1,2-Difluoro-3-(2,2- dimethoxypropy0-4-nitrobenzene is
then reacted with benzyl alcohol in dimethylacetamide
(DMA) in the presence of sodium hydride to form
3-acct.:if:methyl-Ibenzyloxy-2-fluoro-4-nitrobenzene.
This compound is eyed:zed and deprotected by 



reacting with 10% palladium on charcoal in
ethanol/acetic acid in the presence of hydrogen to
give the compound of Formula II,
4-fluoro-5-hydroxy-2-xnethylindole. The third route
involves the reaction of I
,2-ditluoro-3-(2,2-dimethoxypropy0- 4-nitrobenzene
with sodium methoxide in methanol to give
3-aceryirnethyl-2-fiuoro-  I inethoxy-4-nitrohenzene.
This compound is cyelized and deprotected by reacting
with titanitan trichloride in acetone in the presence
of ammonium acetate to give the 4-fluoro-  -6-
5-mettioxy-2-inethylinciole, The
41luoro-5-driethoxy-methylindole is then reacted with
boron tibromide in methylene chloride to give the
compound. of Formula II, 4-fiuoro-5-
hydroxy-2-rnetbylindole. The routes disclosed in the
prior art documents for the preparation of a compound
of 5 the Formula 1.1 are satisfactory for the
synthesis of relatively small amounts of the compound.
However, they all require each of the intermediates to
be isolated and, therefore, include multiple isolation
and/or purification steps. This results in a
satisfactory overall yield of the compound of the
Formula IT on the small scale used, However, the
routes disclosed in the prior art documents are
ansuitatite for use on a manufacturing scale because
they include la multiple isolation and/or purification
steps, which cannot be conducted efficiently on a
manufacturing scale. In particular, the routes
disclosed in the prior art documents are unsuitable
for use in the manufacture of a high. purity
pharmaceutical product.       There is, therefore, a
need for a more efficient synthesis of a compound of
the Formula 11 suitable for use to make larger
quantities of that compound. Preferably, the new [s
synthesis should not involve costiv and
titne-cortsuming isolation andlor purification
procedures. Thus, the new synthesis should reduce the
number of Isolation andlor purification procedures
required, thereby reducing costs and time of
manufacture. Preferably, the new synthesis should
minimise the number of solvents used throughout the
process, which improves environmental performance and
provides the opportunity for solvent recovery.
Preferably, the new synthesis should also provide a
robust and reliable method. of isolating the compound
of the Formula Ii and consistently should provide high
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.         International
patent application, publication number WO 2004/009542
discloses an tut alternative method for making
2-tnethy1-4-fluoro-54ydroxy-indole,      According to
a first aspect of the present invention, there is
provided a process for the manufacture of a compound
of the Formula LI from a nitrobenzene derivative of
Formula  -7-  NO2 



wherein RI and .11.2 are independently selected from
fluorine, chlorine, bromine, iodine and optionally
substituted alkylsulphonyloxy such as trifloxy or
tosyloxy; which process comprises the steps of:
a)reacting a compound of Formula III with an ester of
Formula (IV)  wherein R3 is a suitable esterifying
group; to .fo:rm a compound of the Formula V:  I  NO,
COO-R3 V; (b)reacting a compound of Formula V with
hydroxide ion in the presence of an aryl-alkyl
ammonium salt or a tetra-alkyl ammonium salt to form a
compound of Formula VI 01-1 ,1 "11 0.00,1? VI 



WO 2008/053221PC11/6132007/004176 -8- (c) reacting
compound. of Formula VI to form a compound of Formula
VII;  (d) reduction of the compound of the Formula VII
to form a compound of Formula if In one embodiment R'
and Ria are independently selected from fluorine,
chlorine, bromine and iodine. In another embodiment RI
and R2 are independently selected from fluorine,
chlorine and bromine. In another embodiment R1 is
fluorine and R.2 is bromine. In another embodiment
both R3 and R2 are fluorine R3 is a suitable
esterifying group such as optionally substituted
Ci_6allcyl or optionally in substituted henry!. The
skilled person. would be able to select suitable
esterifying groups which would not interfere with the
processes of this embodiment of the invention and
would allow removal of the ester group during process
step (c).  In one embodiment R3 is C).6alkyl or
berizyi. In another embodiment C3_6alkyl. In another
embodiment R3 is Clay'. In a further embodiment R3 is
C4alkyl, conveniently terl-butyl. 15 Reaction
,'ondiiione kr Process (a)        The reaction of
process (a) is conveniently carried out in the
presence of a suitable solvent such as letrahydrofuran
or acetonitrile or in another embodiment a suitable
non-polar solvent, such as Loluene, triinethylbermene
or xylem, in the presence of a suitable base such as
sodium t-butoxide or sodium tert-pentoxide. In another
embodiment the non-polar solvent is 'iu selected from
toluene or trimetbylbenzene.       The reaction of
step (a) is carried out. at a temperature in the
range, for example, of from 50 to 110C, conveniently
in the range of from 60 to 80C, more conveniently in
the range of from 65 to 75C.       The compound of
Formula IV may conveniently be selected from methyl 3-
oxobutanoate, ethyl 3-oxobutanoate, propyl
3-oxobutanoate, butyl 3-oxobutarmate, ,sec-butyl
3-oxobutanoate and t-butyl 3-oxobutanoate.
Alternatively the compound of Formula IV may be
selected from methyl 3-oxobutarmate, ethyl
3-oxobutanoate and. thuty13.-oxobutannate.
Conveniently t-butyl 3-mobutanoate can be used since
this requires milder reaction  WO
2008/053221Pa/GB.2007/004176 -9- 



conditions to be used in the process which has the
advantage that the reactions are easier to perform and
lower levels of side products are produced. Reaction
conditions for Process (b) The reaction of process (b)
is conveniently carried out in a suitable solvent such
as 5 water or a water :miscible solvent such as
tetrahydrofurart or acelonitrile in the presence of a
suitable base such as sodium hydroxide, potassium
hydroxide or lithium hydroxide.       The reaction of
step (b) is carried out at a temperature in the range,
for example, of from 30 to 70nC, conveniently in the
range of from 40 to 60C, more conveniently in the
range of from 45 to 55C. leExamples of aryl-alkyl
ammonium salts include Triton B (trimethyl bertz,y1
ammonium hydroxide) which is commercially available.
Examples of tetra-alkyl ammonium salts include
tetra-butyd ammonium chloride and tetra-butyl ammonium
bromide. Reaction conditions for Process (c)
The reaction of process (e) is conveniently carried
out in a suitable solvent, such as 15 dichlorornethane
in the presence of an acid, such aseroacetie acid or
toluene in the presence of an acid, such as
para-toluene sulphonic acid, acetic acid, propionic
acid or a acetic acid and sulphuric acid,       When
trifluereacetic acid in dichleromethane is used the
reaction of step (c) is carried out at a temperature
in the range, for example, of from 0 to 40C,
conveniently in the range of 211 from 10 to 35QC, more
conveniently in the range of from 20 to 30C. When
toluene is used in the presence of para-toluene
sulphonic acid, acetic add, propionic acid or a
mixture of acetic acid and sulphuric acid the reaction
of step (c) is carried out a temperature in the range
of between 80C and the bailing point of the
solvent/acid mixture. In one embodiment the
temperature is 90C. 2$ Reaction conditions for
Process  (d)       The skilled practitioner will be
familiar with a number of methods suitable for the
reduction of a compound of Formula V.11. For example
sodium dithionite or hydrogen gas in the presence of a
suitable catalyst such as palladium on charcoal. When
sodium dithionite is used the reaction of process (d)
is conveniently carried out in a suitable solvent such
as water ..3a or a water miscible solvent such as
tetrahydrofuran, acetonitrile or an alcohol for
example methanol, ethanol or isopropanol
advantageously in the presence of a suitable base such
as potassium carbonate or sodium carbonate. For
further examples the reader is referred to 



WO 2008/053221PCTIGE20071004176 -10- Comprehensive
Organic Transformations" by Richard C. Larock,
published by John Wiley and Sons, 2nd Edition which is
in.corporated herein by reference.        The reaction
of step (d) is carried out at a temperature in the
range, for example, of from 0 to SOT, conveniently in
the range of from 10 to 40nC, more conveniently in the
range a of from 20 to 30C.        The process of the
first aspect of the present invention is advantageous
in that it. allows a compound of the Formula Ii to be
made in high qualip,' and high yield on a larger
scale.        The steps (a) to (C) can optionally be
conducted as a continuous process without isolation.
and/or purification of the intermediate compounds of
the Formulae V and VI. This 10 significantly reduces
the time and cost of manufacturing the compound of the
Formula lion, a larger scale.        In one aspect,
the process for the manufacture of a compound of the
Fortuna IR may further include the step (e) of
isolating and/or purifying the compound of the Formula
II. The step (e) may comprise any suitable steps or
procedures for isolating the desired product that Ia
are described in the literature and/or that are known
to the skilled person. Particular steps that would be
of use wart provide high quality and high purity
product. The step (e) may, for example, also comprise
crystallisation .usitig a suitable solvent system. An
example of a suitable solvent system is a solvent
system comprising dissolving the product in
diehloromethane and crystallisation by the addition of
isohexane or isnheptane, aa which provides a compound
of the Formula ll in a high purity, typically in a
purity of greater than 90%, conveniently greater than
98%,       In another aspect of the invention there is
provided a compound of Formula VI or a salt thereof or
a protected derivative thereof. Examples of protected
derivatives include compounds wherein the hydroxy
group is replaced by C1.6alkoxy or aryloxy,  WO
2008/053221PCTIG820071004176 41- 



Another key intermediate that may be used in the
preparation of .AZD2.171 is the compound of the
Formula VIM  VIII wherein R4 is a protecting group.
Example 7 of WO 03/064413 discloses a route for the
preparation of a compound of to the Formu:a VIII
wherein 114 is benzyl, The route involves the reaction
of 7-benzyloxy-4- chlorc-6-methoxyquinazoline free
base with 4-fluoro-5-hydroxy-2-methylindole and
potassium carbonate in a N-methyl pyrrolidirtorte as
solvent to provide the compound of the Formula VIE It
is stated in Example 7 of WO 03/064413 that
7-benryloxy-4-chloro-6- methoxyquinazoline was
prepared from
7-benzyloxy-6-rnethoxy-3,4-dihydroquinazo1in-4-one Is
by reaction with thicmyl chloride in dimethylformamide
as solvent.       The routes disclosed in the prior
art documents for the preparation of a compound of the
Formula VIII are satisfactory for the synthesis of
relatively small amounts of the compound. However,
they all require the isolation and/or purification of
intermediate compounds. This results in a
satisfactory, but not high, overall yield of the
compound of the. 20 Formula VIII. There is, therefore,
a need for a more efficient synthesis of a compound of
the Formula V111 suitable for use to make larger
quantities of that compound. Preferably, the new
synthesis should not involve costly and time-consuming
isolation and/or purification procedures. Thus, the
new synthesis should reduce the number of isolation
and/or purification 25 procedures required, thereby
reducing costs and time of manufacture. The new
synthesis should conveniently also allow for effective
isolation of the compound of the Formula VIII in  42-
eqstalline form in high purity and yield, Which
crystalline form should have good filtration
characteristics.       According to a second aspect of
the present invention, thereis provided, a process for
the matinfacture of a compound of the Formula Val: 



wherein [C is a. protecting group from a compound of
the Formula IX:  which process comprises the steps of:
(i) reaction of a compoimd of Formula IX with a
derivatizing agentto form a comTound of Formula X
wherein L3 is a leaving group; and. X       reacting
the compound of the Formula X with a compound of
Formula 1.1 (2-me1:hyl44luoro-5-hydroxy-indo1e)
optionally it: situ and optionally in the presence of
the solvent used in slep (0 to form the compound of
the Formula VIII,  -13-        The term 'protecting
group' refers to groups which are readily removedMC
der mild acidic conditions, neutral conditions or mild
basic conditions. Suitable methods for protect-ion are
those known to those skilled in the art_ Conventional
protecting groups may be used in accordance with
standard practice (for illustration see T.W. Green,
Protective Groups in ,s Organic Synthesis, John Wiley
and Sons, 1991). Suitable protecting groups at R4
include benzyl, substituted benzyl (for example
CI.4alkoxybenzyl, di-alkoxybenzyl, allcylbenzyl and
di-C.k4alkybenzyl), ten-butyl, 1,
1-climethy1-1-etlaylmethyl, ally, substituted ally1
(such as CI.Aa1kylally1) or methoxyethoxylnethyl. In
another embodiment P.4 is benzyl, For the avoidance of
doubt the term Gin situ' means that the reaction was
performed ta without isolation of the products from
the previous process step.        The process of the
second aspect of the invention is advantageous in that
it allows a compound of the Formula VIII to be made in
high purity and high yield on a larger scale.
The dexivatizing agent could comprise any suitable
agent for inserting a leaving group at the 4 position
of the compound of Formula IX. Examples of 1_,`
include chlorine, bromine, 



I s iodine and optionally substituted alkylsulphonyi
such as trifly1 and tosyl. Examples of derivatizing
agents include a chlorinating agent (such as
phosphorus oxychloridc), a btonainating agent (such as
phosphorus oxybronude or a mixture of
Whromosuceinimide and tri-isopropyl phosphite) and an
iodinating agent.          When the derivatizing agent
is a chlorinating, brorninating or iodinating agent
the Ai process step (f) could comprise: (f)reacting
the compound of the Formula IX with a suitable
derivatizing agent in the presence of a suitable base
and a suitable solvent, wherein the reaction is
carried out by: (1-1) adding a mixture of the compound
of the Formula IX and the base. in the solvent to a
mixture of the derivatizing agent in the solvent at a
temperature in the range of from 60 to 110C over a
period of about 60 minutes; or (1-2) adding the
derivatizing agent to a mixture of the compound of the
Formula IX 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
90t and stirring the reaction mixture at that
30temperature for about 1 hour; or  WO
20051053221PCl/GB20071004176 -14- (.13) adding the
decivatizing agent to a mixture of the compound of the
Formula IX and the base in the solvent at a
temperature in. the range of from 60 to 110C over a
period of about 15 minutes, A suitable solvent in step
(0 is selected from toluene, chlorobenzene, t
1,2-dimethoxyethane, acetaninile and mtisole. In one
embodiment the solvent is anisole or toluene. In
another embodiment the solvent is anisele.       A
suitable solvent in step (g) is selected from toluene,
chlorobenzene, dimetboxyethane and artisole. In one
embodiment the solvent is anisole or toluene. In
another embodiment the solvent is anisolo inA
co-sobient or co-solvents may be required to be added
to solvents in (0 and (g) for example to aid
solubility of the oblorobenzyline or indult.,
intermediates. For example anisole can optionally
comprise acetonitrile and N-methyl pytolidinene and
1,2- dimethoxyetbaxte can. comprise N-methyl
pyrolidinone. 



In one aspect of the invention, steps (f) and. (g) are
conducted in toluene as the solvent. E5In another
aspect of the invention, steps (0 and (g) are
conducted in artisole as the soivent.        The
product of step (0 need not be isolated before
concincting the step (g). This allows the process to
be conducted as a continuous process without isolation
and/or purification of the intermediate compound of
the Fonda X. This significantly reduces the tirt3.e
and. cost of manufacturing the compound of the
FOrEntila VIE on a larger scale. The use of anisole as
the reaction solvent is advantageous because this
solvent minimise the fonnati013. of by-products. The
choice of solvent also allows for the easy and
convenient isolation of the compound of the Formula.
VIIL For example, when the reaction mixture is cooled
to ambient temperature, the compound of the Formula
VIII typically forms a solid, which solid may then be
collected by any conventional method.        The mode
of addition of the reagents in step (0 (i.e. as
described in steps (f-1), (f-2) and (f-3)) is
advantageous because it minimises the formation of
by-products/impurities in that step. Reducing the
formation of by-products/impurities enables the
intermediate compound of the Fommia X produced in step
(0 to be used in step (g) without isolation o and/ox
purification. Reducing the formation of
by-products/impuritie.s in step (0 also allows for the
correct stoichiometry of the reagents in step (0 of
the process and, therefore, a more  WO
2008/053221PCT/GB20071004176 efficient  reaction in
that step. This is tarn provides a high yield and high
purity compound of the Formula IX in step (g).       A
suitable chlorinating agent for use in step (f) is
phosphorus oxychloride. Typically, in step (f), a
molar excess of chlorinating agent is used relative to
the compound of the 5 Formula ix For example, a molar
excess in the range of from 1 to 2.0, conveniently in
the range of from 1.2 to 1.4, may be used.      A
suitable base for use in step (f) is a base selected
from triethylamine and N,Ndiisopropylethylamine In
particular, the base is diisopropyethylamine. Adding a
source of chloride to the reaction mixture (such as,
for example, triethylamine hydrochloride) may to
reduce the formation of by-products.       In step
(f-1), the reaction is carded out at a temperature in
the range of from 60 to 80C, conveniently in the range
of from 65 to 75C, more conveniently in the range of
from 70 to 75C. In step (f-2), the addition of
reagents is carried out at ambient temperature. By the



15 term "ambient temperature" we mean a temperature in
the range of from -10 to 30C, especially a temperature
in the range of from 10 to 20C, more especially a
temperature of about 15C. The reaction mixture is then
heated to a temperature in the range of from 70 to
90C, conveniently in the range of from 75o 85C, more
conveniently in the range of from 80 to 85C. 20In step
07-3), the reaction is carried out at a temperature in
the range of from 70 to 90C, conveniently in the range
of from 75 to 85C, more conveniently in the range of
from SO to 85C. In step (f), 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 zi 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 by 115 %, particularly by 109/s from the
values quoted in step (1). In one aspect of the
invention, following step (f) of the process, the
compound of the 3o Formula X is isolated and/or
purified, for example befott., storage, handling
and/or further reaction. Therefore, in one aspect of
the invention, the process for manufacturing a
compound of the Formula. X further includes the step
of isolating the compound of the  WO
2008/053221PCDCB2007/004176 46- Minimla X. The step
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. 



The reaction of step (g) is carried out at a
temperature in the range of from 60 to 85C, s
conveniently in the range of from 65 to 80C, more
conveniently in the range of from 70 to 75C.       In
one aspect of the invention, following step (g) of the
process, the compound of the Formula VIII is isolated
and/or purified, for example before storage; handling
and/or further reaction. Therefore, in one aspect of
the invention, the process for manufacturing a at
compound of the Formula VIII further includes the step
(ft) of isolating the compound of the Formula VIII,
The step (h) 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. The reaction mixture may be cooled to ambient
temperature, at which. temperature the compound 35 of
the Formula VIII typically forms a solid, and the
solid so formed may be collected by atry conventional
method, for example by filtration.       Both the
compounds of the Formula IX and the nitrobenzene
derivative of Formula HI staffing material are
commercially available or can be prepared using
conventional methods. For example the compound of
Formula IX may be prepared as described in Example 5,
a preparation of starting materials.        Another
key intermediate that may be used in the preparation
of AZD2l%l is
7-hydrox.y4-(44luoro-2-methylindol-5.-yloxy)-6-methoxy
quinazoline, the compound of the Formula   -17-
Example 7 of WO 03/064413 discloses a route for the
preparation of a compound of the Formula XI. The route
involves the reaction of
7-benzyloxy-4-(2-methy1-4-fluoroindolyloxy)
-6-methoxyquinazoline (a compound of Formula VIII)
with ammonium fomiate in dirnethylformamide containing
10% palladium on carbon to give a compound of Formula
XI.       This route disclosed in. the prior art for
the preparation of a compound of the Formula XI is
satisfactory for the synthesis of relatively small
amounts of the compound. However, it requires the
isolation andlor purificatMn of intermediate
compounds. This results in a satisfactory, hut not
high, overall yield of the compound of the Formula
X.I. There is, therefore, a need for a more efficient
synthesis of the compound. of the in Formula XI
suitable for use to make larger quantities of that
compound Preferably, the new synthesis should not
involve costly and time-consuming purification
procedures. Thus, the new synthesis should reduce the
number of isolation and/or purification procedures
required, thereby reducing costs and time of
manufacture. Preferably, the new synthesis should
minimise the number of solvents used throughout the
process, which improves environmental is performance
and provides the opportunity for solvent recovery. The
new synthesis should also enable effective
crystallisation of the compound of the Formula XI in a
crystalline form with good filtration characteristics
and in high purity and yield. 



According to a third aspect of the present invention,
there is provided a process for the manufacture of
7-hydroxy-444-fluoro-2-methylindo1-5-yloxy)-6-inethoxy
quinazoline, a o compound of the Formula X.E  a
compound of the Formula IX:  48-  wherein R is a
protecting group which process comprises the steps of:
5 (0 reaction of a compound of Formula LX with a
derivatizing agent to form a compound of Formula X
wherein 1.2 is a leaving group;  X; (1 (g)reacting the
compound of the Fermata X with a compound of Formula
II (2-methyl-4- fluoro-5-hydroxy-indole), optionally
in situ,optionally in the presence of the setvent used
in step (I) to lone a compound of the Formula VIII;  



911 5 1:0removing R4 from the compound of the Formula
VIII to form the compound of the Formula XI or a salt
thereof;        and whereafter the compound of the
Formula XI obtained in the form of the flue base may
be converted into a salt form and the compound of the
Formula XI obtained in the form of a salt may be
converted into the free base or into the .thrfil of an
alternative salt, if 20 necessary.  -19- When the
deriVatizing agent is a chlorinating, brominating or
iodinating agent the ;- process step (I) could
comprise: reacting the compound of the Formula IX with
a suitable derivatizing agent in the presence of a
suitable base and a suitable solvent, wherein the
reaction is carried out by: 5(f-1 ) adding a mixture
of the compound of the Formula LX and the base in the
solvent to a mixture of the derivatizing agent in the
solvent at a temperature in the range of from 60 to
110C ever a period of about 60 minutes; or (1-2)
adding the derivalizing agent to a mixture of the
compound of the Formula DC 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 90C and stirring the reaction
mixture at that temperature for about 1 hour; or (1-3)
adding the derivatizing agent to a mixture of the
compound of the Formula IX and the base in the solvent
at a temperature in the range of from 60 to I10C over
a 



15period of about 15 minutes,       The process of the
third aspect of the invention is advantageous in that
it allows the compound of the Formula XI to be made in
high purity and high yield on a larger scale. Reaction
cord! eons fcrr Process (1)           The reaction of
step (I) is carried out at a temperature in the range
of from 20 to 60cC, 20 more conveniently in the range
of from 35 to 45'C.    In one aspect of the invention
the reduction of the compound of Formula VIII is
performed by catalytic hydrogenation, for example
using hydrogen gas and an appropriate catalyst such as
palladium on carbon. In another aspect of the
invention the reduction of the compound of Formula 25
performed by catalytic transfer hydrogenation, using
for example a non-gaseous hydrogen donut such as
cyclohexene or ammonium formate and an appropriate
catalyst such as palladium on carbon, Suitable
solvents for step (i) include N-methylpyrrolidiuone
(NM13), dirnethylformamide or dimethylacetamide. 30In
one aspect of the invention, following step (i) of the
process, the compound of the Formula XI 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  WO 2008/053221PCTI6E2097.1004176 -20- 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 Fooraula Xi may
be iS01:3ted frOID. INIMP by addition of an
antisolvent such as water, methanol, ethanol,
isopropanol, butanat or aceIonitrile. 5In another
embodiment of the invention, following the process (0,
the compound of Formula XI is used in situ in the next
step in the process. 



According to a further embodiment of the third aspect
of the invention there is provided a process for the
manufacture of a compound of Formula Xl from a
compound of FOTtlitaft X comprising the process steps
(g) and (0 above.       According to a farther
embodiment of the third aspect of the invention there
is provided a process for the manufacture of
7-hydroxy-4-(4-nuoro-2-methylindol-5-yloxy)-6-
mettioxyquinazoline, a compound of the Formula XI:  XI
5 from a compound of the Formula IX: CH0 13f '-`--N'
IX wherein R4 is a protecting group which process
comprises the steps of 20 (f) reaction of a compound
of Formula IX with a derivatizing agent to form a
compound of Formula X wherein I: is a leaving group;
41-  



(g )reacting the compound of the Formula X with a
compound of Formula VII, OH NO2 VII; optionally in
situ, optionally in the presence of the solvent used
in step (I), to form the compound of the Formula XIV:
XFV 1-I) reducing a compound of Formula XIV to form a
compound of Formula Xl I\ XI Reaction conditions for
Process 69  Reaction conditions for step (I) are as
described above.  WO 20081053221PC176132007,1004176
-22-       The derivatizing agent could comprise any
suitable agent for inserting a leaving group at the 4
position. of the compound of Formula IX. Examples of
L1 include chlorine, bromine, iodine and optionally
substituted alkyloulphonyi such as triflyl and tosyl.
Examples of derivatizing agents include a chlorinating
agent (such as phosphorus oxychloride), a inrominating
agent (such as phosphorus oxybromide or a mixture
ofN-bromosuccinimide and tri-isopropyl phosphite) and
an iodinating agent. 



R4 is a protecting group as defined above. Reaction
conditions for Process (e--- The reaction of step
(g-1) is carried out by achlition of a solution of a
salt of a. compound of the Formula VII to a solution
of a compound of the Formula X in the solvent used in
step (fl). The salt of a compound of the Formula VII
may be prepared by use of lithium hydroxide, potassium
hydroxide, sodium hydroxide, lithium caoxiate,
potassium carbonate, sodium carbonate or cesium
carbonate. Optimally sodium hydroxide is used. The
salt is formed at a temperature of --20C to 1-20C,
more conveniently in the range -10C to 0C. The
solution 15 of the salt of a compound of the Formula
VII is added to a solution of a compound of the
Formula X in the solvent used in step (f-it) at a
temperature of 60C to 100C, conveniently in the range
70-90C. Becalm conditions thy Process ii-13
The reaction of stop (i-l) is carried out at a
temperature in the range of from 20 to as, 60C, more
conveniently in. the range of from 35 to 4.5C.    la
one aspect of the invention the reduction of the
compound of Formula xrci is performed by catalytic
hydrogenation, for example using hydrogen gas and an
appropriate catalyst such as palladium on carbon. In
another aspect of the invention the reduction of the
compound of Formula XIV is 2.5 per:thrilled by
catalytic transfer hydrogenation; using for example a
non-gaseous hydrogen donor such as eyelohexene or
anummium formate and.E131 appropriate catalyst such as
palladium on carbon.      Suitable solvents for step
(i) include N-ineth pyrrolidinone (NMP),
dimethylformamide or dimethylacetamicte.       In one
aspect of the invention, following step (14) of the
process, the compoutid of the Formula XI 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  -23- skilled person may be used. Particular
steps that would be of use would provide high quality
and high purity pinduct. For example the compound of
Fommta XI may be isolated from NIVIP by addition of an
antisolvent such as water, methanol, ethanol,
isopropanol, butataol or aectonitrile.        In
another embodiment of the invention, following the
step (i-1), the compound of Formula XI is used in situ
in the next step in the process. 



Acrording to a further embodiment of the third aspect
of the invention there is provided a process for the
manufacture of a compound of Formula XI from a
compound of Forunda X comprising the process steps
(g-1) and (i-1) above, in a further embodiment of the
invention there is provided a compound of Formula XiV.
The further embodiment of the third aspect of the
invention is applicable to the preparation of a number
of ring systems substituted by
4-fluoro-2-methylindol-5-yloxy. Thus   according to
this further embodiment there is provided a process
for the manufacture of a s. compound of Formula X1-1
wherein A is a suitable ring system from a compound of
the Fo:mmla X-1, wherein C is a leaving group; 111
2(.3 X-1.; which comprises:  -24- eacting the compound
of the Formula X-I with a compound of Pamela VII OH 



to form the comnowid of flu XI-1 o Suitable rings
systems for ring A are rings capable of beitig
activated to allow displacement of the activating
group by a phenolate ion, i.e. the structure of
Formula VII. Such ring systems include:  WO
2008/053221PCTIGB20071004176 -25- h   (vi)  - (.)(xi) 



In one embodiment ring A is selected from quinazoline,
quinoline, cinnoline and pyrrolotriazine. In another
embodiment ring A is quinazoli El e, Jr another
embodiment ring A is pyrrolotriazine. In another
embodiment ring A is quinazoline and LI is at the
4-position of the quinazoline ring. In another
embodiment ring A is pyrrolotriazine and LI is at the
4-position of the pyrrolotriazine ring. Examples of LI
include chlorine, bromine, iodine and optionally
substituted alicylsuip.honyloxy or arylsulphonyloxy
such as tritlylexy and p-tosyloxy. Reaction conditions
Ibr Process (=-2)  :o Reactions conditions for Process
(g-2) are analogous to process conditions fot process
Reaction conditions for Process (1-2)  Reactions
conditions for Process (i-2) are analogous to process
conditions for process (1-1).      The skilled person
would understand that ring system A could be
substituted by one or more groups. Such groups may be
unaffected by the processes in this embodiment of the
invention or may require protecting during the
processes of this embodiment. The skilled man would be
familiar with strategies to protect such group such as
the use of protecting groups, the use of gentler
reaction conditions which still facilitate the
processes of the  WO 20081053211PCTIG1B20071004176
-26-- embodiment and/017the use of alternative
catalysts. Conventional protecting groups may be used
in accordance with standard practice (for illustration
see LW. Green, Protective (hoops in Organic Synthesis,
John Wiley and Sons, 1991) as described above. In one
aspect of the invention, following step (1-2) of the
process, the compound of the 5 Formula XI- I. 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. In another
embodiment of the invention, following the step
(1-2),p a ccound of lc Formula X1-1 is used in situ ia
the next step in the process. 



A further embodiment of the invention provides a
process for the manufacture of a compound of Formula
X1-1 from a compound of Formula X-1 comprising the
process steps (gi-2) and (5-2) above.       In. a
further embodiment of the invention there is provided
a compound of Formula 15 MV-1.      Minor variants to
the above process are also included within the ambit
of the invention, An example is where a compound of
Formula VI, OH NO". COOR? VI st wherein K3 is a
suitable estetifying group as defined above, for
example C1..6alkyl or bermyl, is used in the place of
a compound of Formula VII in process (g-2). Thus
according to this farther embodiment there is provided
a process ler the manufacture of a compound of Formula
XI-1  -27-   X.1-1 from a compound of the Formula X-1,
wherein 11 isving group;  X-1; 



which comprises  (g-3)reacting the compound of the
Formula - NO" 000-W VI; e compound of the Formula
XTV-2: -NO rfz' 111 11\\I it X1V-2 (i-2) reducing a
compound of Formula XRI-2 to fo  WO
20081053223PCTIGB20071004176  -28- 



XI-'2 0-3) hydrolysing a compound of Formula X1-.2 to
form a compound of Formula X14. H  GOOF(' X14 Examples
of LI include chlorine bromine-. iodine and optionally
substituted allcylsulphonyi snch as rthyl and tosyl.
Reaction conditions for Process (.?-3)    Reactions
conditions for Process (g-.3) are analogous to process
conditions for process (g-1). to Reaction conditions
tbr Process eri-3) Reactions conditions for Process
(i-3) are analogous to process conditions for process
04). Reaction conaviticksjor Process       The
reaction of process (.1-3) is conveniently carried out
in a suitable solvent such as water or a water
miscible solvent such as tetrahydrofiaran or
acetonitrile in the presence of a 15 suitable base
such as sodium hydroxide, potassium hydroxide or
lithium hydroxide. 



The reaction of step ("{-3) is carried out at a
temperature in the range, for example, of from 30 to
70t, conveniently in the range of from 40 to 60C, more
conveniently in the range of from 45 to 55'C.
Examples of aryl-alkyl ammonium salts include Triton
.13 (frimethyl benzyl ammonium hydroxide) which is
commercially available. Examples of tetra-alkyl
ammonium salts include tetra-butyl ammonium chloride
and tetra-butyl ammonium bromide. In one aspect of the
invention, following step (j-3) of the process, the
compound of the 5 Formula Xi-1 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.          In another embodiment of
the invention, following the step (J-3), the compound
of to Formula XI-1 is used in situ in the. next step
in the process.      A further embodiment of the
invention provides a process for the manufacture of a
compound of Formula XI-1 from a Le ompotuid of Formula
X-1 comprising the process steps (a-3), (i.-3) and
(j-3) above. 15In a further embodiment of the
invention there are provided compounds of Formula
XIV-2 and Formula Xt.-2,      According to a fourth
aspect of the present invention, there is provided a
process for the manufacture of
7-hydroxy-4--(4-fluoro-2-methylindol-5-yloxy)-6-methox
yquinazoline, a compound of the Formula XI:  from a
compound of the Foimula LX:  -30-   



EX wherein Ft4 is a protecting group which process
comprises the steps of: (0 reaction of a compound of
Formula IX with a derivanz Formula X wherein 1.,1 is a
leaving group; e ac a 0 o thrm a compoimd of     X;
(g) reacting the compound of the Formula X with a
compound of Formula II
(2-methy14-fluoro-54ydroxy-indc1e) in situ in the
presence of the solvent used in step (0 to form the
compound of the Formula VIII: VIM 



(h) isolating the compound of the Formula VIII; and
removing K4 from the compound of the Formula VEII to
form the compound of the Formula XI or a salt thereof
(for example a potassium or sodium salt thereat);
and whereafter the compound of the Formula XI obtained
in the form of the free acid may he converted into a
salt form and the compound of the Formula Xi obtained
in the form  -31- of a salt may be converted into the
ee acid or into the form of an alternative salt, if
necessary.        When the derivatizing agent is a
chlorinating, brominating or iodinating agent the
process step (f) could comprise: 5 03reacting the
compound of the Formula IX with a sintable
derivatizing agent in the presence of a suitable base
and a solvent selected from toluene and anisole,
wherein the reaction is carried out by:      (f-1)
adding a mixture of II e compound of the Formula IX
and the base in the solvent to a mixture of the
derivatizing agent in the solvent at a temperature in
the 10range of froin 60 to 110C over a period of about
60 minutes; or  (f-2) adding the derivatizing agent to
a mixture of the compound of the Formula IX 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 90C and
stirring the reaction mixture at that 15temperature
for about 1 hour; or  (f-3) adding the derivatizing
agent to a mixture of the compound of the Formula and
the base in the solvent at a temperature in the range
of from 60 to 110C over a period of about 15 minutes,
The process of the fourth aspect of the invention is
advantageous in ihat it allows pound of the Formula Xi
to be made in high purity and high yield on a larger
scale.       In this aspect of the invention,
following the manufacture of the compound of the
Formula VIII in step (g), the compound is isolated
and, optionally, purified in step (h) of the proceqq
The isolated compound of the Formula VIII is then used
in step (i) for manufacturing a compound of the
Formula XL either immediately or following storage for
an appropriate period of time. The isolation of the
compound of the Formula VIII in step (h) is
advantageous because it enables a broader choice of
methods for removing the R4 group from the compound of
the Formula VIII in step (j), for example compared to
when this step is conducted in situ. 



Reaction conditions for Process 0)  30The step (i) may
comprise any suitable steps or procedures for removing
R4 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. For example, in step (j)  -32- when le
is a .benzyl group this may be removed by catalytic
hydrogenation, such as hydrogen gas and a. suitable
catalyst such as palladium on carbon. The use of
catalytic hydrogenation is advantageous because it
provides a highly efficient and :mild method of
removing the lienzyl group and because it allows for
the efficient removal of by-products from the waste
stream.       The reaction of step (j) may be carried
out at any temperature and in any solvent suitable lbr
the particular method of removal of the benzyl group
being used. For example with N-methylpyrroliditione as
solvent at a temperature between 20 to 60C.       In
one aspect of the invention, followitn.:,. step 0) of
the process, the compound of the Formula Xi is
isolated and/or purified. Any suitable steps or
procedures for isolating and/or purifsling 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.       According
to a fifth aspect of the invention, there is provided
a process for the manufacture of AZD2171:  I CA
le.D217 from a compound of the Formula IX:  IX;
wherein re is a protecting group. which process
comprises the steps of converting the compound of the
Formula IX to a compound of the FOrtnida Xi.: 



WO 2008/053221PCT/GB2007/004176 HO   by conducting a
process as discussed above in relation to the third or
the fourth aspect of the invention; and s (k)reacting
the compound of the Formula XI with a compound of the
Formula XII or a compound of Formula XIII    XIIX111
where n12 is a leaving group and r is a suitable
counter ion such as PF6- (hexaftuorophosphate),
chloride, bromide, or totraphenylborate; in the
presence of a suitable base to provide a compound of
the Formula I (AZD2171) or a salt thereof; 



In one embodiment the compound of the Formula )sal is
provided as the hydrochloride salt. In another
embodiment the compound of Formula XII is provided as
the oxalate salt. 15According to a further embodiment
of the invention there is provided an oxalate salt of
a compound ofporniulaXiL      Example of include
chlorine, bromine, iodine, mesyloxy and tosyloxy. hi
another embodiment example of 1,2 include chlorine,
bromine and iodine,       In one embodiment in step
(k) the compound of Formula XI is reacted with a
compound 20 of Formula 'XII. In another embodiment in
step (k) the compound of Formula XI is reacted with a
compound of Formula XIII.       And thereafter the
compound of the Formula I obtained in the form of the
free base may be converted into a salt form and the
compound of the Formula I obtained in the form of a
salt may be converted into the free base or into the
form of an alternative salt, if necessary.  WO
20081053221PCT/G1120071004176       The process of the
fifth aspect of the ihvention is advantageous in that
it allows the compound of the Formula Ito 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.       In one embodiment the compound of
the Formula XI is isolated and/or purified before step
(k) 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 the compound of
the Formula XJ, is reacted in-situ with a compound of
Formula io XiI or formula XIII. Reaction oanditionfor
Process (1;2       A suitable base for use in step (k)
is selected from. sodium carbonate, potassium
carbonate, sodium hydroxide, ssium hydroxide,
potassium tert-butmdde and cesium carbonate. ]5Step
(k) may be conducted in any suitable solvent and at
any suitable temperature       When the base used in
step (k) is selected from sodium carbonate and
potassium carbonate; suitable solvents include, for
example, IV-methylpyrrolidinone and
NA-ilitnethyltbornamide. In -this aspect, step (it)
typically may be conducted at a temperature in the
range of from 60 to 105C, conveniently in the range of
from BO to 100C, conveniently A in the range of from
75 to 85C. 



The process of the fifth aspect of the invention is
advantageous in that it allows the AZD2171 to be made
in high purity and high yield on a larger scale.
Typically, each of the steps of the process of the
fifth aspect of the present invention proceeds in
greater than 80% yield.       According to a sixth
aspect of the present invention, there is provided a
process for the manufacture of AZD2I71 from a compound
of the Formula1X: CH.0 I NH wherein R is a protecting
group.  -35- which process comprises the steps of  (f)
reaction of a compound of Formula IX with a
derivatizing agent to form a compound of Formula X
wherein Li is a leaving group; 0- ?,","'N.N., 4  (g)
reacting the compound of the Formula X with
2-methyl4-fluoro-5-hydroxy-indole, optionally in sins,
optionally in the presence of the solvent used in step
(0, to form a coinpound of the Formula VIII: 



Nt.  0 ' -0N'       removing R4 from the compound of
the Formula Viii to form the compound of the Formula
XI: 5XI; (k)reacting the compound of e Formula Xi with
a compound of the Formula XU or a compound of Formula
KM  WO 2008%053221PCTIG112007004176 -36-  XII wherein
L2 is a leaving group and X- is a suitable counter ion
such as PF6- (hexalluorephospliate), chloride or
bromide; 5 in the presence of a suitable base to
provide a compound of the Faimula 1 (AZD2171) or a
salt thereof;      whereafter the AZD2171 obtained in
the hymn of the free base may be converted into a
pharmaceutically acceptable San form, if necessary, 



The process of the sixth aspect: of the invention is
advantageous in that it allows the in AZD2 7i 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
weater than 80% yield      When the derivatizing agent
is a chlorin:1nd,', 'Nominating or iodinating agent
the process step (f) could comprise: 15 (f)reacting
the compound of the Formula ix \Ant a suitable
derivadizing agent in the presence of a suitable base
and a solvent selected from toluene and misfile.
Wherein the reaction is carried out, by:      (f-1)
adding a mixture of the compound of the Formula IX and
the base in the solvent to a mixture of the
derivatizing agent in the solvent at a temperature in
the 20range of from 60 to 110C over a period of about
60 minutes; or (f-2) adding the derivatizing agent to
a mixture of the compound of the Formula LX and the
base in the solvent at ambient temperature over a
period of about 15 'dilutes and then heading the
reaction mixture over a period of about 90 minutes do
a temperature in the range of from 70 to 90C and
stirring the reaction mixture at that temperature for
about 1 hour; or  (f-3) adding the derivatizing agent
to a mixture of the compound of the Formula IX and the
base in the solvent at a temperature in the range of
from 60 to 10C over a period of about 15 minutes,  WO
2008/053221PCT/6B2007/004176 -37-       Preferred
aspects of the process of the sixth aspect of the
invention are as set out above in relation to
individual steps as described in the second, third,
fourth and fifth aspects of the present invention In
particular, preferred aspects of the process of the
sixth aspect of the invention are as set out above,
for example, in relation to individual steps of the
third and 3 fifth. Conveniently, the base used in step
(k) of the process of the sixth aspect of the present
invention is potassium carbonate and the suitable
solvent is N-znethylpy Milton, The invention is
illustrated hereinafter by means of the following
non-limiting io examples in which, unless otherwise 



(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 necessarilymaximum 15
attainable; (iii) the structures of the end-products
were confirmed by nuclear (generally proton) magnetic
resonance (NlviR) 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; q, quartet, quip, quintet; all
20 samples run on a Broker DPX 400 MHz at 300K in the
solvent indicated, 16 scans, pulse repetition time 10
seconds; (iv) intermediates were not generally filly
charact:erised and purity was assessed by l',EMR
analysis; (v) chemical symbols have their usual
meanings; SI units and symbols are used.; and (vi) the
following abbreviations have been used:-
THEtetrahydrofuran DMS0dimethylsulfoxide
TPAtrifluoroacetic add 



NMPNgnethylpyn-olidinone 30D.MFNA-climethylformanaide
volumelvolume ratio  -38- yawweight/weight rano
vylvweight/volume ratio Example I Preparation of
44iuoro4-mettiyi-1if-indol-5-0 (small stale)
Proparation of tert.butel
o.-{5-iiitroplieuv1)-3oxobutwoote (en tert-Butyl
acetoacetate (3.852 g) was added to a stirred mixture
of sodium ten-pentoxide io (2.804 g) in toluene (26
ml) at 40C. The mixture was heated to 70C and
1,2,3-trifluorc-4- nitrobenzene (2,00 g) added. The
mixture was maintained at 70C for 3 hours. The mixture
was cooled to 25*C. and. 20% velw sulphuric acid added
to adjust the mixture io pH I. Sodium bicarbonate was
added to bring the mixture to pH 5. Water (5 ml) and
saturated sodium chloride (5 ml) was added. The lower
aqueous layer was discarded and the organic layer 15
washed. successively with water (7 an), water (7 ml),
2.3% wtw aqueous sodium bicarbonate solution (2,75 ml)
and then water (6 nil). The organic layer was
distilled, under reduced. pressure (50 mbar), to leave
a solution of tern-butyl
2-(2,3-difluoro-6-nitroolieny1)-3- ox.obutanoatc in
toluene.     A small amount was vacuum distilled at
100C, 0.4 mbar to give a purified sample of tert-butyl
2-(2,3-difteoro-6-ultronhertyl)-3-oxobutanoate Mass
Spectrum w-1l] 314 H NMR Spectrum (400 MHz, DMSO46) 8
ppm 1.27 (s, 9 H keto) 1.30 (s, 9 H mei) 1.86 (s. 



3 H enol) 2.45 (s, 3 H keto) 5.66 (s, I H keto) 7.60
(td; .1-9.38, 7.97 Hz, J. H ket0 7.75 (td,
8.03 Hz, 1 H enol) 7.91 (dt, .1-9.19, 2.36 Hz, I H
keto) 8.05 (ddd, f=9.24, 4,71. 1.89 2;. Hz, 1 HI enol)
13.12 (d, J"0.65 Hz, I H mei) Pr 2-(2;
Theto,1.-hydrote.q.imin'ephputh-a-oxobanteAmplbeate),
The solution of ten-butyl
2-(2,3-difluoto-6-nitropheny0-3-oxohutaneate (3 g
containing 2.38 g tert-hutyl
2423-diatoro-6-rtitropheny1)-3-oxebutanoate) was
diluted with toluene (5 ml) and extracted with a 40%
wiw aqueous solution of Triton B (3.28 ml), To the
aqueous extract was then added farther 40% wiw aqueous
Triton B (5.96 me and sodium hydroxide (2.053 g). The
solution was heated at 50C; for 1.8 hours, The
solution was cooled to 25C and water (8.45 ml) added
followed by 20% \v/w sulphuric acid (14.3 nit) and
then  WO 2008/053221PCTIGE2007/001176 -39-
diehloromethane (4organic layer was separated and the
aqueous layer further extracted with dichloromethane
(4 ml). The combined organic layers were distilled
under reduced pressure to give tert-butyl
2-(2-fluoro-3-hydroxy-6-nitropheny1)-3-0x0but3t10ate
1.59 g. .* Mass Specthi,gM-Hf 312 111 NAIR Spectrum.
(400 MHz, DMSO-d6) 6 ppm 1,29 (s, 9 H enol) 1,38 (s, 9
H kern) 1.79 (s, 3 H elm 2.35 (s, 3 H keto) 5.40 (s, 1
H keto) 6.96(t, 3=9.05 Hz, I H keto) 6.97 (t, j=9,00
Hz, :l Fl enol) 7.77 (d, J=9.05 Hz, 1 11 keto) 7,89
(dd, J=9.16, 1.40 Hz, 1 H enol) 1104 (hr. s., I H
enol) l'.rep."aration ot
1-(2-f1uerb.-3-hydroXV-64diroptie1vflAttopan-24ine
(small scale) To a solution of ten-butyl
2-(2-fitioro-3-hydroxy-6-nitropheny1)-3-0x0butanoate
(7.89 g) in diehloromethane was added trifluoroacetie
acid (11.2g) and the mixture stirred at ambient
temperature for 20 hours. The mixture was concentrated
to a thick paste and toluene (14 nil) is added and the
mixture distilled on a rotary evaporator (77 mbar,
bath 40C). Further totuene (14 ml) was added and the
mixture distilled. Sodium hydroxide (7.4% w/w, 20 ml)
was added and the lower aqueous layer separated and
washed with toluene (18 ml), The aqueous layer was
diluted with water (20 ml) and watmed to 40C. Acetic
acid (13 ml) was added followed by sulphuric acid (20%
NOW, 20 ml). The mixture was cooled to Ott and furtlar
water (43 7Io ml) added. The mixture was cooled to
-5`C and left overnight. The. solid was filtered and
washed with water (24 m1). The solid was dried in a
vacuum oven to give 1-(2-fluoro-3-
hydroxy-6-nitropheny1)-propan-2-one (1.65g, 30.7%). 



Mass Speetrum.[M-III 214 1H NMR Spectrum (400 MHz,
DM304) 6 pprn 2.27 (s, 3 H) 4.18 (d, 3=1.62 Hz, 2 11-)
7.06 , J=9.00 Hz, 1 H) 7,92 (dd,1,72 Hz, 1 H) 11.43
(hr. s., 1 H) Prenaration of 441g.cn  r(small scalel
1-(2-fluoro-3-hydroxy-6-nitropheny1)-pr0pa11-2-0ne (1
g) was dissolved in a solution of    potassium
carbonate (1.3g) in water (13 ml), A solution of
sodium dithionite (5.24g) in water 3o (12.3 ml) was
added dropwise. The mixture was stirred for 1,5 hours,
then left to stand overnight. The solid was filtered
and washed with water (6 mt). The solid was dried at
35C in a vacuum oven to give crude
4-fluoro-2-methy1-111-indo1-5-ol (0.5 g, 64.5%).  WO
2008/053221PCI7GB2007/004176 -40-     The crude solid
(250 rog,r) was dissolved in dichbromethane (6.75 ml)
and filtered tluough a pad of silica (250 mg). The
filter pad was washed with dichlommethane (3.4 ml).
The combined filtrates were distilled, removing 6 ml
of dsitillate. The concentrate was then added dropwise
to is'oltexane (4.25 ml) and the mixture concentrated,
removing 3 ml of s distillate. The mixture was cooled
in an lee-bath and the precipitate filtered and washed
with isohexane (0.9 nil). The solid was dried in a
vacuum oven at 35C to give
4-fluom-2-xnethyl1.11-indol5ol (180 mg, 72%) Mass
Spectrum 1M+1114 166 111 NMR Spectrum (400 MHz,
DMSO-dG) 8 ppm 2.33 (s,3 H) 6.02 - 6.05 (in, 1 H) 6.64
(t, Ji-i8.41 Hz, 1 11) 6.87 (d, J=8.51 Hz, I H.)
8.68(s, 1 11) 10.81 Om s., ill) Example 2  Preparation
of 4-fitioro-2-imetliv1-1H-Indol-S-ol (large scaldl 



15 Prenaniftion:ofter&buly1
2-12"3-difluoro-6:initrouhegyjomPulatioate Ham .
To toluene (810 was charged sodium ten-pentoxide (91
kg, 2.3 eq). The mixture was heated to 40C and
tert-butyl acetoacetate (1243 kg, 2.2eq) added, The
mixture was heated to 70C and trifluermiltrobenzene
(63 1 kg, 1.0eq) added. The temperature was maintained
at iio 70C flyr 3 hours. The mixture was cooled to 25C
and 20%w/w sulphuric acid added to adjust the pH to 5.
The lower aqueous layer was discarded and the organic
layer washed twice with water (2 x 227 kg of water),
with 2.3%wlw sodium bicarbonate (192 kg) and then
water (192 kg). The organic layer was distilled under
vacuum (50 mbar), removing 574 kg of distillate
leaving a solution of ters-butyl
242,3-difluoro-6-nitropheriy1)-3-oxobutanoate in 23
toluene. :Preparatacili  tnifibut\,
242-flutro-34Evdroni;-6-iiiikophene0-.0fiiiio Ofte
Ssal4    The solution of tEirt-butyl
2-(2,3-difluoro-6-nitroplieny1)-3-oxebutanciate from
above was extracted with 40%w/iv aqueous Triton B (164
kg, 1.10 eq). To the aqueous phase was added me
further 40%wiw 'Triton 13 (298 kg, 2.0 eq) followed by
sodium hydroxide (97 kg, 6.8 eq). The solution was
heated at 50C for 18 hours. The mixture was cooled to
25C and water (392 kg) added followed by 20%w/w
sulphuric acid (664 kg) and then diehloromethatue (187
1).  41- Further 20%wiw sulphuric acid was added until
the mixture was pH 5. The organic layer was separated
and the aqueous layer filthier extracted with
dichloromethane (187 1). The combined organic layers
were distilled under reduced pressure (500 mbar),
removing 160 kg of distillate to give ten-butyl
2-(2-fluoro-3-hydroxy-6-nitropheny1)-3-oxobutanoate as
a solution in dichloromethatie. Preoaratiorl  of1-6,
v-6-Mtrophenvii-proPan-2-0(large scale)    To
tert-butyl
2-(2-fltioro-3-hydroxy-6-nitropheny1)-3-oxobutanoate
in dichloromethane from above was added further
dichloromethane (123 1) followed by trifluoroacetic
acid (158 30 kg) whilst maintaining the temperature at
25C. The reaction was stirred for 20 hours, The
mixture was distilled, removing 283 kg of distillate.
Toluene (:1761) was added and the mixture distilled,
removing 208 kg of distillate. Further toluene (176 1)
was added and the mixture distilled, removing 133 kg
of distillate. To the residue was added 7.4%wiw
aqueous sodium hydroxide (-705 kg) until the mixture
was pH 10.5. The aqueous layer was separated 



35 and washed with toluene (250 1). The aqueous layer
was diluted with water (250 1), heated to 40C and
acetic acid (191.4 kg) added, reducing the pH from
10.1 to 3.8. The pH was then adjusted to 1 with 20%
wiw sulphuric acid (-315 kg). The mixture was cooled
to 0C and seeded with
1-(2-fluoro-3..hydroxy-6-nitrophenyl)-propati-2-orte.
Further water (600 kg) was added and the solid
isolated by filtration. The filter cake was washed
with water (300 1). The product was dried under vacuum
(50 mbar) at 40C. Yield: 56.0 kg, 74% based on 1,2,3-
trifluoro-4-nkrobenzene, Prep.4-fluorom
-2-ethyl-1/1-indo1-5-age scale) To a solution of
potassium carbonate (79 kg) in water (800 kg) was
added 1-(2-fino ?,5
hydroxy-6-nitropheiw1)-propati-2-one (61 kg) and the
mixture stirred to give a solution. To this solution
at 25C was added a solution of sodium dithionite (298
kg) in water (750 kg). The mixture was held at 25C for
2 hours, The product was isolated by filtration,
washing the filter cake with water (366 kg). The
product was dried under reduced pressure (50 mbar) at
35C. Yield:. 34 kg, 72%.    The crude
4-11uoro-2-methyl-lfitindol-5-ol (33 kg) was dissolved
in dichloromethime (880 I) and filtered through silica
(33 kg). The filter was washed with dichloromethane
(440 1). The combined filtrates were distilled,
removing 835 1 of distillate. This concentrate was  WO
2008i053221PCTIG1320071fPO4176 -42- added rapidly to
isollexane (360 kg), resulting in a suspension. The
batch was distilled, removing 436 1 of distillate. The
batch was cooled to 0C, aged for 1 hour and then
filtered. The filter cake was washed with isolsexane
(73 kg). The product was dried under reduced pressure
(50 Mbar) at 35C. Yield: 31 kg, 68% based on
1-(24luoro-3-1Eydroxy-6- 5 introphenyi)-propan-2-one,
Example 3  Preparation of 14241uor0-3-3ydro methyl
aitetoiieetate 6-tiltropheny1)--propan-2-one from
Preparation of Methyl 242
3-difluoro-6nitronhenyi)-3-exobutanoate 



Sodium tert-pentoxide (13,41 g) was added to
rnesitylene (112 ml) and the slurry heated to 50C to
give a redlbrown solution. To this was added methyl
acetoacetate (1428 g) mixture exothermed to 75C,
giving a thick orangelyellow slurry. The temperature
was adjusted to 70C md. 1,2,3-trifluoro-4-ninobenzeoe
(10.0 g) added. giving an orange solution. The mixture
was maintained at about 70C for 3 hours, then allowed
to cool to ambient and Fell overnight. To the mixiure
was added hydrochloric acid (6% whs, 43 m1). The lower
aqueous layer was separated and the organic layer
further washed twice with hydrochloric 20 acid (6%
w/vv, 36 mi), The organic layer was washed with
aqueous sodium bicarbonate solution (2.3%wjw, 15 ml)
and then water (30 m1). Further flies:kyle:tie (21 ml)
was charged and the mixture evaporated on a rotary
evaporator (25 mbar, bath 40C), giving 25 nil of
solution.       A small amount of this solution (5 ml)
was concentrated (68C, 10 mbar) to give methyl 25
2-(2,3-dititioro-6..nitroplieny0-3-oxobutancate
(2,22g) as a yellow/brown oil. Mass Spectrum [M-Irlif
272 IH NMR Spectrum (400 MHz, DMISO--d6) 5 ppm 1.85
(s, 3 H elm) 2,47 (s, 3 H kern) 150 (s, 3 Fl keto*)
163 (s, 3 El enoP) 5.79 (s, I H keto) 7.63 (td,
,/-9,38, 7.97 Hz, 1 H koto) 7,78 (td, J=9.38, '7,97
Hz, 1 H enol) 7.93 (ddd, J-9,21, 4.69, 1.94 Hz, I H
keto) 8.08 (drid,1=9.27, 30 4.74, 1.94 Hz, 1 H emir)
12.88 (a, I H mot) = interchangeable  43- ration of
Met12_ilroxy:,6ilitrephenylk,Ioxobulanpate     To a
solution of methyl
2-(2,3-difluoro-6-nitropheny1)4-exobutanoate in
mestdeale (11.01 g, 20th! of solution) was added
Triton B (40%w/w, 50.54 g). The separation was poor so
further mesitylene (8 ml) was added. The lower aqueous
layer was separated and 5 further Triton B (40%w/w,
50.54 g) added to it. The aqueous mixture was held at
55C for 16 hours. The mixture was cooled to ambient
and hydrochloric acid (32% wfw, 19 ml) added over 15
minutes until the pH was 5. Dialoromethane (24 ml) was
added and the lower organic layer separated. The
aquous layer was further extracted with
dichloromethzuae (24 ml) and the combined organic
phase basified by the addition of aqueous sodium
hydroxide lo (8,5% wfw, 23 ml) to pH 10.5. The aqueous
phase was further washed with isohexane (23 ml), to
give an aqueous solution &methyl
2-(24luoro-3-hydroxy-6mitropheny1)-3- oxobutatioate.
A small amount was evaporated to diyness on a rotary
evaporator to give a sample for analysis. Mass
Spectrum [M-Hr 270 1.11NMR Spectrum (400 MHz, DMSO-d6)
8 ppm 1,75 (s, 3 H enol) 3.59 (s, 3 14 enol) 6.56 (t,
./.-9.27 Hz, 1 H enol) 7.86 (dd, j=9.43, 1,24 Hz, 1 El
cool) 12.72 (hi. s., 1 H enol) 



Preparation of
142-fiuoro-3-hvdroxv-6-nitrogheny1j-propat  20Water
(17,7 ml) was added to acetic acid (15,6 ml) followed
by sulphuric acid (16.6 ml), To this solution was
added an aqueous solution containing methyl
2-(2-fluoro-3-hydroxy-6- nitropheny1)-3-oxobutanoate
(8.195 g) and the mixture heated at 90C for 4 hours.
The mixture was cooled to 80ce and water (24.6 nil)
added. The mxture was cooled to 40C and a seed of
1-(2-11noro-3-hydroxy-6-intropheny1)-propan-2-one (2
mg) added. The mixture was 25 cooled to 0C and left to
stir overnight. The solid was filtered, washed three
times with water (15 ml) and dried under vacuum at
40C. to give
1-(2-fluoro-3-hydroxy-6-nitrophenyopropan-2-one (320
mg, ) Mass Spectrum  [M-H]' 214    111 NMR Spectrum
(400 MHz, DM8046) 8 ppm 1.75 (s, 3 .H enol) 3.59 (s, 3
H enol) 6.56 (t, 30 .1-9.27 Hz, 1 H enol) 7,86 (dd,
,P=9.43, 1.24 Hz, 1 H. enol) 12.72 (hr. s., 1 H mon
WO 2008/053221PCTICB2007/004176 Exasrapje 4 nitiO al
...0,-,3nbadr0.X  ci "  nAnn-l-one ft n   



ethyl acetoacetate 5 Preparation of Ethyl
242.3-difluoro-6-nitrooheind)-3-oxobutario.ate
Sodium tert-pentoxide (33.52 g) was added to
mesftylene (280 ml) and the mixture heated to 50C. To
the suspension was added ethyl acetoacetate (39.61 g)
over 10 minutes. The reaction mixture exothetmed to
about 60C. The thick slurry was heated to 70C and
1,2,3-trifluoro-4-nitrobenzene (25.0 g) added. The
mixture exothermed. to 80C. The mixture tu was held at
70-80C for 3 hours, then allowed to cool to ambient
and left overnight. To the mixture was added
hydrochloric acid (6% w/w, l00 m1, until the pH
reached 1. The aqueous layer was separated and.
discarded and the organic layer washed twice with
hydrochloric acid 6% w/w, 90 ml), then with aqueous
sodium bicarbonate (2,3% wlw, 37.5 ml) and finally
water (75 m1). To the organic layer was added further
mesitylme (53 ml) and the mixture )5 distilled on a
rotary evaporator (10thbar, bath 60C) to give a
solution of ethyl 24.2,3-
difinom-6-nitropheny0-3-oxobutanoate in naesitylene
(90 ml containing 36,22 g of ethyl 2-
(2,3-driluoro-6-nitrophenylF3-oxobutanoate),    A
small sample (10 ml) was further evaporated on a
rotary evaporator (12 mbar, bath 60C) tut, Mass
Soectum  RA-Hy 284 1H NMR Spectrum (400 Milz" DMSO46)
5 ppm 1.03 (t, 1=7.11 Hz, 3 H ket0) 1.05 (t, 1-7.11
Hz, 3 H ence) 1,86 (s, 3 H end) 2,47 (s, 3 H keto)
3.89-. 4.22 (in, 2 H keto+ 2 .H enol) 5.76 (s, 1 H
keto) 7.62 (td, 1=9.32, 7.97 Hz, 1 H. keto) 7.78 (td"
1-9.35, 8.03 Hz, 1 H enol) 7.93 (ddd,1=9.19, 411, 1.94
Hz, 1 H keto) 8M8 (ddd,1=9.27, 4.69, 1.99 Hz, 1 H
enol) 13.00 (s, 1 H estop .o4tagsti.of
Biltiom-3-3/41..tclfoxy-6-nitrswhemd)-3-oxobutnnoate
A solution of ethyl
2-(2.3-difinoro-6-nitropheny1)-3-oxobutartoate, (34.56
g) in mesitylene (total volume 80 ml) was extracted
with Triton B (40% w/w, 140,4 g). The aqueous layer
was further diluted with Triton B (40% w/w, 140.4 g),
heated to 50C and held for 16 hours. The mixture was
cooled to ambient and acified to pH 5 by the addition
of hydrochloric acid (32% wiw, 74 ml). The mixture is
extracted twice with dichloromelharte (69 ml) and the
combined  WO 2008/053221PC' B W7/004176 



-45- organic layers extracted with aqueous sodium
hydroxide (8.5%wiw, 67 m1). The aqueous extract was
washed twice with isohexane (673 ml) to give an
aqueous solution of ethyl 2-(2-
fluoro-3-hydroxy-6-nittopherty1)-3-oxobutanoate (80
ml, containing 31.92g of ethyl 2-(2-
fIxtato-3-hydroxy-6-nitropheny1)-3-oxobutaneate
assuming 100% yield), A small sample was evaporated to
dryness or. a rotary evaporator and analysed. Mass
Spectum [M-m- 286 1H NMR Soectum (400 MHz, DMSO-d6) 5
ppm 0,91 (t, .7=7.06 Hz, 3 H) 1.49 (s, 3 H)  3.89 (in,
2 H) 5.97 (t, J-9.32 Hz, 1 H) 7.68 (d,,/-10.34 Hz, 1
H) la Preparation of 1-(2-fluoro-3-hyK
roxy-6-nitrophenv1)-propan-2-one To a mixture of
acetic acid (57 ml) and water (68 ml) was added
sulphuric acid (61 m1). The mixture was warmed to 97C
and an aqueous solution containing ethyl
2-(2-fluero-3- hydroxy-6-nitropheny1)-3-oxobutarmate
(31.6 g) added. The mixture was heated at 97C for 3.5
hours, then cooled to 80eC and water (95 ml) added.
The mixture was cooled to 40C and 15 seeded with
1-(2-fluoro-3-hydroxy-6-nitropbeny1)-propan-2-one (2
mg). The mixture was cooled to O'C and stirred
overnight. The mixture was filtered and washed three
times with water (58 ml), The product was dried in a
vacuum oven to give 1-(2-fluoro-3-hydroxy-6-
nitropheny1)-propan-2-one (8.42g, 35.7%), Mass
Spectrum  f.M-Hi 212 24 1H NMR Spectrum (400 MHz,
HMSO-de) 5 ppm 2.27 (s, 3(a, 2 H.) 7.06 (t, .1=8.94
Hz, 1 H) 7,92 (dd,1.67 Hz, 1 11) 11,44 (br. s., 1 H)
Example 5 rreuaration of
7-0tenzylox\)4-goro-2-meindot-5:y1)oxv1-6- 23
methoxvnuinazoline
7-henzy1oxy-6-rnethoxy-3,4-dihydroqui1Iazo1in-4- le
(28 kg) and triethylatnine hydrochloride (2.7 kg) were
added to anisole (244 kg). N,N-Diisopropylethylarnine
(19,2 kg) was added, followed by a line wash of
anisole (20 kg). The mixture was cooled to 15eC and
phosphorus oxychloride (19.8 kg) added over 5 minutes,
followed by a line wash of anisole (13.9 kg), After
stirring for 15 minutes the mixture was heated to 80C
over 90 minutes and held at 80C for 1 hour. When the
reaction was complete the batch was transferred to a
new reactor, followed by a ihiC wash of anisole (39.7
kg). The mixture was cooled to 40C and  WO
2908/053221PCTIGB20071004176 



-46- 16,19% wiw aqueous sodium hydroxide solution (132
kg) added over 15 minutes, allowing the temperature to
rise to 50C, fbriowed by a line wash of water (5 kg).
The mixture was held at 50C for 30 minutes, then
heated to 80C. The batch was filtered through a Ciaf
followed by a line-wash of anisole (10 kg). The lower
aqueous layer was separated and the upper organic
layer washed at 80C with 20.9% wiw aqueous sodium
chloride solution (98.2 kg). The mixture was distilled
under reduced pressure (80 mbar) to leave a residual
volume of 224 1. 1-Methy1-2-pyrrolidimme (28,9) was
added and the mixture healed to 80C to give a solution
of 7-(henzyloxy)-4-chloro-6-methoxyquitiazoline.
4-Fluoro-2-methyklficindol-5-ol (17.2 kg) was
dissolved in acetoultrile (85 kg). The ni solution was
degassed by holding under vacuum (150 mbar) and, then
pressurising to 21.6 bar with nitrogen. This was
carried out four times, The solution was cooled to 0C
and a 6.19% ,,v/wr aqueous sodium hydroxide solution
(25.7 kg) added over 15 minutes, maintaining the
temperature at 0C, followed by a line wash of
acetonitrile (3 kg). This cold solution was added over
45 minutes to the solution of
7-(benzyloxy)-4-chloro-6-metboxyquinazoline at is 80C,
followed by a line wash of ace/mini-le (22 kg). The
mixture was held. at 80'e for 4 hours, then washed
twice with water (42 kg). The tnixture was cooled to
20C and distilled under reduced. pressure (250 mbar)
until the batch temperature reached 70C. The vacuum
was Men adjusted to 80 mbar and the distillation
continued to a residual volume of 168 1. The batch was
cooled to 65C. and a solution of water (56 kg) in
methanol (133 kg) added, maintaining the temperature
at 60-65C. The mixture was cooled to 20C over 1 hour,
then held at 20C for 2 hours. The product was isolated
by filtration, washing the cake twice with methanol
(33 kg). The product was dried with nitrogen at
40C.32.7 kg, 77%, Mass Spectrum TM+Fir 430  1H Nl1,11:
Sneettliat (400 MHz, DivISO44) ppm 242 (s, 3 H) 4.00
(s, 3 H) 5.36 (s, 2 H) 6.24 (s, 1 .H) 6.99 (dd,
J----8,57, 7.49 Hz, 1 H) 7,16 (d,,,T,--9.05 Hz, 1 H)
735 - 7.41 (m, 1 H) 7.41 - 7.47 (m, 2 H) 7.51 (s, 1 H)
7.50- 7.55 (m, 2 H) 7,63 (s, 1 H) 8.50 (s, 1 H) 11.33
(hr. s., 1 H)      The
7-berayloxv-6-inethoxy-3,4-dihydroquinazo1in-4-one
starting material was prepared as follows:      A
mixture of vanillic acid (200 g), acetonitrile (600
ml) and N-ethyldhsopropylamine (580 ml) was heated to
reflux., Henzyl 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  -47-
added and the reaction mixture held at reflux for a
further 30 minutes. .Acetonitrile (400 ml) was added
and the reaction mixture heated to 81C. Water (300 ml)
was added and the reaction mixture cooled to 45C. The
reaction mixture was held at 45C for 30 minutes until
crystallisation occurred. The reaction mixture was
then allowed to cool to 24C and then further cooled to
8C and the product (benzyl
4-(benzyloxy)-3-metboxyhenzoate) isolated by
filtration. The solid was washed with water (3 x 500
ml) and then dried under vacuum at 45C. Yield: 387 g,
93.4% Mass Spectrum (Mtift = 3491 111 NMR Spectrum
(CDCb) 3,9 (s, 311),211) 5.36.9 d,), 7,2-7.4 (in,
1014), to 7.6-7.7 (m, 211)      Bezzyl
4-(benzyloxy)-3-methoxybenzeate (78 g) was mixed with
diehloromethane (580 ml), water (72 ml) and glacial
acetic acid (288 ml), The mixture was cooled to 0C.
Concentrated sulfuric acid (108 ml) was added in a
controlled manner maintaining the temperature of the
reaction mixture below 25C. Concentrated:nitric acid
(17.5 ml) was then 



15 added keeping the temperature of the reaction
mixture below .20C. The reaction mixture was then
stirred at 20C for 23 hours. The lower aqueous layer
vnis removed and the organic layer was washed with
water (290 m1). The organic layer was separated and
distilled to 270 ml at atmospheric pressure.
Isopropanol (750 ml) was added to the reaction mixture
at 45C. The reaction mixture was then heated to 40C
and stirred at: this temperature. for 15 minutes. The
.-7.0 resulting suspension was then cooled to 20C,
then to 5C and field at this temperature for one hour.
The product. (ben-42,4
4-(heirryloxy)-5-methoxy-2-nitrobenzoate) was isolated
by filtration, washed with isopropanol (200 ml) and
dried at less than 25C. Yield: 78.4 g, 89,6%; Mass
Spectrum (M+H)+ = 394.1. 11-1 MIR  Spec:turn (CDC13)
3.9 (s, 311), 5.2 (s, 211), 5.3 (s, 214), 7.1 (s,
114), 7.3-7.4 (m, 1011), 7.5 (s, ii-I);       Henry'
4-(berayloxy)-5-niethoxy-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 25C. Water (588 ml) was then
added, maintaining the temperature at 25C, The pH was
30 maintained at 6 using 8,8 M sodium hydroxide during
the reduction. The slurry was then heated to 65C and
the lower aqueous phase was removed. Concentrated
hydrochloric acid (35% wiw, 725 ml) was then added.
The slurry was allowed to cool to 40C and then to
-48- 20C. Sodium hydroxide solution (47% wiw, 12,4 ml)
was added and the slimy cooled to 0C. 'The product
(henry]. 2-amino-4-(benzyloxy)-5.-methoxyhenzoate) was
isolated by filtration, washed with water (2 x 196 ml)
and then dded at 40C under vacuum. Yield; 66,2 g,
92.4%; Mass SOctrail (MHr = 364.1. N1MR Spectrum.
(CD03) 3,8 (s, 311), 5.1 (a, 211), 5.3 (s, 2H), 6.2
(s,7.3-7.4 (m, 1011);      Benzyl
2-amino-4-(henzyloxy)-5-methoxybenzoate (5.55 14),
formamidine acetate (2.2 kg) and isobutanol (33.3 L)
were mixed. The reaction mixture was then heated to
97C and stirred at this temperature :for 6 hours. The
reaction mixture was then cooled to 25C over le a
period of at least an hour and then stirred at this
temperature for 30 minutes. The product
(7-benzyloxy-6-methoxy-3,4-datydrequinazolin-4-one)
was isolated by filtration, washed with isobutanol
(6.1 L) and dried in the Vaia311117t oven at a
temperature of from 40 to 45C. Yield: 4.25 kg, 98%
Mass Speetntm (WHY 283.1. 15N1Mg(DMSO4.16) 3.9 (a,
311), 5.3 (s, 211), 7.3 (s, 111), 73-7.5 (m 611), 8.0
(a, Hi); 



Example 6 d vl)pronoxyl inazobine
7-(Benzyloxy)-4-[(4-fluoro-2-methyblii-indol-5-yi)oxy]
-6-mothoxy:quinazoline (40 kg) was dissolved in
1-methyl-2-pyrrolidinone (206 kg) at 40-45C. This
solution was charged to an inerted pressure vessel.
containing :10% palladium on carbon. catalyst (0.2.35
kg of approximately 50% water wet catalyst). A lino
wash of 1-methyl-2-pyrrolidinone at 40-45C 2: (35 kg)
was applied. The mixture was hydrogenated at 45C and 3
harg for 33 hours. The reactor was purged with.
nitrogen and recirculated through a Gal filter before
being filtered through a lpin Pall filter into a new
reactor. A line wash of 1-methy1-2-pyrrolidinone (66
kg) through the filters was applied to give a solution
of 44(4-thioro-2-trtethyl-Ill-inciol-5-ypoxy]-
6-methoxyquinazolin-7-el. To this solution was added
potassium carbonate (10.3 kg) and the so mixture
heated to 80C.    All 3% ,,v/w aqueous solution of
1-(3-ohloropropyppyrrolidine hydrochloride (25 kg) was
diluted with water (14 1) and methyl tert-butyl ether
(12 1) added. The stinted mixture  -49- was hasified
to pH >11 by addition of 46% w/w aqueous sodium
hydroxide solution (6.5 1). The layers were separated
and he lower aqueous phase was further extracted with
methyl tertbutyl ether (12 1). The combined organic
layers were washed with 20% w/w aqueous sodium
chloride solution (12.5 kg) to give a solution of
1-(3-ehloropropyl)pyrroin methyl tell- s. butyl ether.
The solution of(3-chloropropyl)pyrrolidine in methyl
tert-butyl ether was added to the hot solution of
4-[(4-fluoro-2-methyl-111-indol-5-Aoxyl-6-methexyquina
zolin-7-ol in 1- methy1-2-pyrrolidinone. A line wash
of methyl ierichutyl ether (4 kg) was applied. The
mixture was maintained at 80C for 3 hours, then water
(348 kg) was added over 2 hours. ic The suspension was
cooled to 60C over 4 hours and held at 60C. for 12
hours. The product was isolated by filtration and the
cake washed with 1:1 w/w
1-methyl-2-pyrrolidinone/water (64 kg), then three
times with water (62 kg). The product was dried with
hot nitogen at 45C. 11(- ield: 34.8 kg at 100%w/w,
83%. Mass _Spectrum [.M-F-Hr 45:1 15 1H  NMR Spectrum
(400 MHz, DM80-d6) 5 ppm 1,66 - 133 (in, 4 14) L95
-2.03 (in, 2 H) 2.42(, 3 H) 2.43 - 2.48 (m, 4 H) 2.57
(t,El Hz, 2 H) 4.00 (s, 3 H) 4.25 (t, J=6.41 Hz, 2 H)
6.24 (s, 1 14) 6.99 (dd, J=8.51, 7.44 Hz, 1 H) 7.16
(d, ..1=8.62 Hz, 1 H) 7.38 (s, I II) 7.60 (s, 1 H)
8.50 (s, 1 11) 11.33 (hr. s., 1 H) 



...aThe aqueous 1-(3-chioropropy.L)pycrolidine
hydrochloride solution was prepared as follows:      A
solution of 1-hromo-3-chloroproparie (993 kg) in
toluene (237 kg) was heated to 40- 45C. To this
solution. was added pyrrolidine (94.5 kg) over 1.5
hours, maintaining the temperature at 40-45C. A line
wash of toluene (37 kg) was applied and the reaction
25 maintained at 40-45C for a further four hours. The
reaction mixture was cooled to 20-25C and washed with
water (211 kg). Further water (138 kg) was added and
the pH adjusted to 8.8-9.0 by the addition of 34%wlw
hydrochloric acid (4.7 kg). The aqueous phase was
separated and discarded. To the organic phase was
added 34% vidw hydrochloric acid (61 ) until the pH
was 0.5-1.0. The aqueous was separated and
concentrated under vacuum,          g the temperature
<50C until the toluene content was < 0,1%, giving on
aqueous solution of 1-(3-ehloropropyl)pyrrolidine
hydrochloride 129.1 kg at 71.5%w/w, 79.9% Mass
Spet-Lrum +Ht 148  WO 2008/053221Per/G132007/094176
-50- 1.11 1 \IN/R Sueetrum (400 MHz, DMS0-..15) 8 ppm
1.79 - 2.06 (m, 4 H) 2.12 - 2.24 (m, 2 H) 2.90 -3.03
(in, 2 H) 3.15 - 3.24 (in, 2 H) 3.44 - 3,56 (m, 2 H)
3.76 (t, ./-6.41 Hz, 2 H) 1123 (hr. s., 1. H)
44(4-fluoro-2-metlayklMindo1-5-yl)oxy]-6-methoxy-743-(
pyrtolidin-1- $ Apropoxy]quinazoline can be similarly
prepared by using a methyl ten-hutyl ether solution of
1(3-chicropropyl)pyrrolidine prepared from
1-(3-chloropropyl)pyrrolichne oxalate.
1-(3-Chloropropyl)pynrolidine, oxalate (134,8 kg) was
suspended in water (226 1) and methyl ten-butyl ether
(83.4 kg) added. The stirred mixture was hasified to
pH >11 by addition of 49% why aqueous potassium
hydroxide solution (138.9 kg). A line wash of water to
(22.6 I) was applied. The lower aqueous layer was
separated and transferred to a second reactor. The
upper organic layer was transferred to 200 1 drums. A
line wash of methyl reptbutyl ether (16.7 kg) was
applied. The aqueous layer was recharged to the
anginal reactor and thither extracted with methyl
ten-butyl ether (83.4 kg). The. lower aqueous layer
was discarded, The original oraganic layer was
recharged from the drums. A line wash of methyl 15
ten-butyl ether 0 6,7 kg) was applied. The combined
organic layers were washed with 23% wfw aqueous
potassium chloride solution (64.8 kg) to give a
solution of 1-(3- chloropropyppyrrolidine (83.9 kg) in
methyl ten-butyl ether. The required amount of
solution can then be used as appropriate,
1-(3-Chloropropyl)pyrolidine oxalate was prepared as
follows: 



:za To a solution of 1-bromo-3-ehloropropane (190 S.)
in toluene (455 nil) at 40C was added pyrrolidine (173
g), maintaining the temperature at 40-45C. A line wash
of toluene (40 nil) was Men applied. The mixture was
maintained at 40-45C for 4 hours, then cooled to 20C
and held fbr 6 hours. The mixture was washed. with
water (400 me, and then further water (265 ml) added
and the pH adjusted to 8.8-9,0 with extracted with 37%
hydrochloric acid (9.5 m1). The aqueous layer was
separated.     The organic layer was added to a
solution of oxalic acid dihydrate (129.31 g) in a
mixture of isopropanol (1070 ml) and water 109 ml)
over 1 hour at 65-70C. The mixture was cooled to 55C
and held at this temperature for 30 minutes to
initiate crystallisation. The mixture was then cooled
to 10C over 1.5 hours, and held at 10C for an hour
before filtering. ao The solid was washed with methyl
teFl-butyl ether (400 nil) and finally methyl
tert-butyl ether (300 ml), The solid was dried at 40C
in a vacuum oven to give 143- chloropmpyppyrrolidine
oxalate,  WO 2OOSIQ532iPCT/GB2007/004176 -51- Yield
208.23g, 715% of theoretical Mass Spectrum
pvl-i-1-.1]+ 148  I H NMR Spectrum (400 MHz, DMSO46) 5
ppm 1,85-1,97 On, 4 H) 2.06-2.16 (in, 2 H) 3.12- 330
(m, 6 H) 3.71 (t, J=6.41 H; 2 H) 9.47 (hr. s. I H)
Example 7  :Preparation el
44(441ttero,a-niethq.1do1,5-14)oxvi
41tetltoxv-7'(Mtvrraidin-itr vlpropo.xv)enuluazoline
maleate salt     4-[(4-fluoro-2 -me
thy1-1H-indol-5-y0oxy]-6-me,thoxy-7-(3-pyrro lidin- I
ylpropoxy)quinazoline (28.4 kg at 1009.4w/w) was
suspended in methanol (284 1). The mixture was
degassed by holding under vacuum (-0.7 barg)" then
releasing the vacuum with nitrogen. This was carried
out three times. The slurry was heated to reflux to
give a clear solution. The solution was cooled to 60C
and recirculated through a Oaf filter, before tieing
filtered through a li.un Pall filter into the
etystalliser. A line wash of methanol (85 1) was is
applied,g degassed as before.     Methanol (114 1) was
cooled to 0C. and degassed as above, Maleic acid (6.96
kg) was added and the mixture stirred to give a clear
solution whilst maintaining the temperature at 0C.
This was transferred via a lutrt Pall filter to the
crystalliser, maintaining the temperature in the
crystalliser at 55-60C. A line wash of methanol (43 I)
was applied. The temperature m was adjusted. to 55C
and micronised
44(4-fluoro-2-Inetiay1-1H-indol-.5-ypoxyl-6-methoxy-7-
(3-pyrrohdin-l-ylpropoxy)quinazoline maleate salt
(Form A, 0.43 kg) was added. The mixture was held at
55C for 3 hours, then cooled to 40C over 7 hours, then
cooled to -5C over 6 hours. The suspensirm was held at
-5C for 20 hours. The product was isolated by
filtration, washing the cake with methanol (128 I).
The product was dried under hot nirogen 



.2s at 50C. Yield: 27.3 kg, 76% Mass Spectrum [M+Hr
454 1H NMR Spectrum (400 MHz, DM50-4) 5 ppm 1.97 (br.
s., 4 H) 2.17 - 2.29 (hi, 2 H) 2.42 (s, 3 1-1) 3.13
(hr. s., 2 El) 3.32 - 3.38 On, 2 H) 3.60 (br. s., 2 H)
4,01 (s, 3 H) 4,32 (t, J=6,03 Hz, 2 H) 6.01 (s, 2 H)
6.24 (s" 1 11)6.98 (dd, J=8.51, 7.44 Hz, 1 El) 7.16
(d, ...1-8.73 Hz, 1 H) :to 7.43 (s, 1 11) 7.64 (s, I.
H) 8.52 (s, 1 H) 9.36 (br. s., 2 14) 11,33 (br. s., 1
H)  WO 2098/053221PCT/GB20071904176 -52- xample 8
1J4:nlAtEct: vlpropexvqtainazoline usine
4-aztruittspirop,41octarte salts 5 Preparation of
4-azordaspiron,41octane chloride
l-(3-Chloropropyl)pyrrolitin3e (1.142g) was dissolved
in methanol (38 ml) and the solution reiluxed
overaighi. The solution was evaporated, to dryness on
a rotary evaporator to give 4- azoniaspiro[3.4joetane
chloride as an impure oil. Yield 1.14g 10 111 Nh4R
Spectrum (400 MHz, DMS0-4)6 porn 1.90-2.00 (na, 4H)
2.4-2.48 (in, -I) 3.54- 3.61 (m, 4.11) 4.27 (t, J= 8.1
Hz, 4H) 14,112 Preparation of 4azoniaspirof3.41ectane
hexafluorophosphate 



Is An aqueous solution of 4-azoniaspiro[3,4]oetane
chloride was prepared by adding 1-(3-
ChloropropyDpyrrolidine (128 ml) to water (100 rul) at
94C over 2.5 minutes. The mixture was stirred for a
further 5 minutes to give a clear yellow solution.
This was cooled to 20C and stored in a bottle. Line
washes of water (2 x 25 ml) were applied.
4-Azoniaspiro[3,4joctane chloride solution in water
(88 ml) was added over 10 minutes to a 20 solution of
sodium hezaflurophosphate (50.3 g) in water (100 ml),
followed by a line wash of water (12 me. Further water
(50 ml) was added to aid stirring of the thick
suspension. The mixture was heated to 90C to aid
stirring. The solid was filtered and washed with water
(2 x 1.00 ml) and dried in a vacuum oven to give
4-azoniaspiro(3,4]octane heitafinorophosphate (54,14
g, 70.3% of theory). 25 Infra Red (i<Br Disc)
wavenumber (cm") 1450, 1348, 1323, 1100, 831, .557 1H
NMR Spectrum (400 MHz, DMS0-4) 6 ppm 1.89-2.01 (m,
41-1) 2.40-2.50 (m, 2H) 3.53-3.61 (i, 411) 4.21 (t, J=
Si Hz, 4H) 30 Preparation of 4-azonissoiro13.41oetane
letraphenylborate  To a solution of sodium
tetraphenylborate (1.90 g) in acetone (8 nil) at 20C
was added aqueous 4-azoniaspiro[3,41oetane chloride
(1.64 ml, prepared as above). The resulting solid  WO
2008/053221PCTIGB2007/004176 -53- was filtered, washed
with water (3 x 10 ml) and dried in a vacuum oven to
give 4-azoniaspiro(3,410e1a0e tetmplienylborate (2.17
8,90% of theory). 111 NMR. Spectrum (400 MHz, DMSO-d6)
8 ppm 1.92 (in, 411) 2.07-2.47 (n, 211) 3.52-3.55 (m,
411) 4.23 (t,1 = 8.1 Hz, 411), 6.77-6.80 (in, 4H)
6.90-6.94 (in, 811) 7.15-7.20 (m, 811) 13C NMR
Spectrum (100 MHz, DivISO-d6) 5 ppm 14.12 (s, 1C)
20.71 (s, 1 62.01 (s, be, 2C) 121.45 (s, 8C) 125.21
(in, 8C) 135.5 (s, 4C) 163.3 (m, 4C) Preparation of
4-axottiaitoiroa4ltiettme bromide in
1,3-dibromopropane (287 ml) was heated to 45C and
pyrrolidine (23.4 ml) added over 4 hours. The mixture
was then cooled to room temperature and evaporated to
dryness on rotary evaporator. To the residual oil was
added water (200 rut) and the small organic lower
layer separated, The solution was washed with
diehlorometharie (20 mi.). The aqueous layer was
basified by the addition of potassium carbonate (42.8
g) and extracted with 



I s diehloromethane (2 x 80 rift), The combined
organic extracts were dried over magnesium sulphate
and evaporated to dryness on a rotary evaporator. The
residue was triturated by the addition of acetone (30
ml) and stirred overnight. The solid was filtered,
washed with acetone (30 ml) and dried in a vacuum oven
at 40C Yield 3,06g, 5.7% co 1H NMR Spectrum (400 MHz,
DMSO-d6) 5 ppna 1.90-1.99 (m, 411) 2.41-2.50211) 3.53-
3.66 (En, 411) 4.30 (1, J= 8,1 Hz, 411) M4 112
Premtratiou Of
4-14-flittroet1-3ndo175-v-DoW17.64Sfitiop-7.  25
ylpr000xy)quittazoline using 4-azoniaspiro[3,4loctane
chloride  4-Azoniaspiro[3,4]octane chloride (1,14 g)
was added to a mixture of 444-fluoro-2-methyl-
lffindo1-5-ypoxyl-6-rnettioxyquina20l3n-7-0l (2.5 g),
1-methy1-2-pyrrolidinone (25 nil), methyl tert-butyl
ether (1,8 ml) and potassium carbonate (815 mg) at
80C. After stirring at 80C for 3 hours water (27 ml)
was added over 40 minutes. The mixture was allowed to
cool 30 to 20C and loft overnight. The mixture was
reheated to 60C and filtered, The filter cake was
washed with 1:1-viv 1-methyl-2-pyrrolidinoneiwater (5
ml) and then with water (4 x 5  -44--     The solid
was dried in a vaortum STD to give
4-[(4-11uoro-2-tnethyl-111-indo1-5-y)oxy:-
6-tnethoxy-743-pyrrolidiml-ylprpoxy)quirtazoline,
Yield 2.29 g at 94.2%wiw, 65.0% of theory tWWo:n
4z1h:linolo-c, )i.L"i  



vlor000xy)artimizoline usingi4-azoniasoirof3.4-toctane
bromide To a solution of
44(4-fluoro-2-methyl-1.11-indol-5-ypexy]-6--rnethoxyqu
inazolim7-ol (2,5 g) in 1-methyl-2-pyrrolidinone (25
ml) and methyl ten-butyl ether (1.8 ror) was added
potassium carbonate (8] 5 mg). The mixture was
degassed by holding under vacuum and letting down ic
with nitrogen. This was carded out five times. The
mixture was heated to 80C and 4-
azordaspiro[3,4]octane bromide (135 g) was added. The
mixture was maintained at SOT for 3.5 hours. To the
hot mixture was added water (27 ml) over 2 hours, The
mixture was cooled to 64C and the solid filtered. The
solid was washed with 1: iWv I-methyl-2-
pyrrolidinenciwater (5 ml) and then water (4 x 5 ml)
'The solid was dried in a vacuum oven is to give
4-[(4-fluoro-2-xnethyl-lThindol-5-y1)oxy]-67methoxy-7-
(3-pyrrolidin-1- ylprpoquitazoline. Yield 2.75 g S
94,2%vdw, 78.0% of theoretical
vengathVQ0XkliA,Methir<,npliAmE 20 YIPMPOATAilM;
t50.3:V.M';
'ilM:4:::41::=WliMiEtiLlt/'tta,:afillopyttesp.lipp The
reaction was carried out as for the bromide salt, but
using 4-azontaspiro[3,41octane hexafluorophosphate
(1,99 g), Yield 2.20e, at 94,2%w/w, 624% of
theoretical  WO 2008/053221PCT/G02007/004176 Exa in
tile 9 tzsipalition of 4-1(4
iluoro4ixtetlty-inclo1-5-yl)oxyl-G-tneth.viitt   d r
gen atio n of 1-(3-ff 7-t benyloxy)-6-In hoxvg9 ilia
zo 1M-4-YU tliX '? -2.41 num -6-  nilrophenvi)acetone
PrepatatiOnsfE13-AT7,-(be:nzyloxv)'N2a10i:4;3'6r
nitrophenvi)acetone 



1-(2-Fluoro-3-hydroxy-6-nitropheny1)-progan-2-one
(4.286 g) was suspended in aectonitrile (16 ml) and
cooled to -5C. To the slurry was added aqueous sodium
hydroxide (0.93 ml of ig 46.9%wiw solution). A line
wash of acetonitrile (16 ml) was applied. This cold
solution was added to a solution of
74benzyloxy)-4-chloro-6-methoxyquinaz0li11e (4.26 g)
in anisole (28.8 ml.) at 80C over 15 minutes. A line
wash of acctointrile (16 ml) was applied. The mixture
was heated at 80C for 21 hours. The stirrer was
stopped and the lower aqueous layer separated. The
upper organic layer was washed further with water (6
ml) at 13 80C. The batch was cooled to 20C and
concentrated under reduced pressure (130 mbar),
allowing the batch temperature to reach 100C,
collecting 24 tril of distillate. The batch
temperature was adjusted to 65C and a solution of
water (4 nil) in methanol (28 ml) added, The mixture
was cooled to 20C and the product filtered. The filter
cake was washed with methanol (2 x 26 12 nil) and
dried in a vacuum oven at overnight to give
1-(3-{[7-(benzyloxy)-6-
methoxyquinazolin-411]oxy)-2-fluoro-6mitrophenyl)aceto
ne (4,543 g, 67% of theory). 11.1 NMR Spectrum (400
MHz, DW0.4) 5 ppm 2,29 (s, 3 H) 4.00 (s, 3 H) 4.27 (s,
2 H) 5,37 (s, 2 H) 7,38 (in, 1 H) 7.44 (in, 2 H) 7.53
(m, 2 H) 7.56 (s, 1 H) 7.62 (s, 1 H) 7.77 (dd. .1=9.1,
7.8 Hz, IF.1) 8.12 (dcl, ./-9.05, 0.81 Hz, 1 H) 8.59
(s, 1 H) Mass Spectrum [M+fi]t Hyd-oge.nalion of
14,3-,n(benzylox-0-6-wflm
?,,,guinazojM-4-ylloxyl--2-fluoro-.6-
nitrophenvflacetone 'to aiAT
eihy1-11-1-indo14,,T1iord-6-rnelhoxvquina7olin- 7-01
To a solution of 1 -(3.-
([7-(benzy1oxy)-6-methoxyquinazolirt-4-ylloxy)-2-flu0r
0-6- nitrophenyl)acetone (0.75 g) in
1-2-1)yrrolidinone (7.5 ml) was charged 10% palladium
on charcoal catalyst (38.6 mg of approximately 50%
water wet paste). The mixture  -56- was warmed to 50C
and hydrogenated under 4 bar atmosphere of hydrogen
for 2.75 hours. This gave a solution containing 28%
peak area of
4-[(4-fluoro-2-methyl-111-indol-5-yeoxyl6-inethoxyquin
azolin-7-01. 11p1c retention time of
4-[(4-fluoro-2-methy14H-indo15-34)mty]-6-tmethoxyquina
2olin-7--o1 12.36 mins, This was idenfical to the
retention tune of 44(4-41nore-2-methy1-11Lindol-5-
yEoxy1-6-meatoxyquinazolin-7-ol as prepared in Example
6. Hide method: Column Betabasic C18 3,5 pm, 150 mmt x
4.6 aim id. Temperature 30c'C. Injection volume 10 pl.
UV 260 rim, response >0.1 Mill (2 see). Flow rate
1.0Data 



Collection. 17 fain, Run litne 21 min. Einent A Water;
BILlent B aeolonitrile; Bluetit C 1% t aqueous
mifturoacetic acid. Gradient:Time(min) 17 %A 70 55 55
0 0 %B 15 30 30 85 85 %C 15 15 15 /5 1.5  57 CLAIMS A
process for the manufacture of a compound of Fouuula
I.  from a compound of the Formula X: 



IX  wherein ft4 is a protecting group selected from
benzyl, C1a1koxybenzyi, dialkoxybenzyl, alkylbenzyl,
di-C14alkylbenzyl, tert-butyl, 1,1-dimettiyipropyl,
CI.,:alkyIallyl and methoxyethoxymethyl, which process
comprises the steps of: (f) reaction of a compound of
Formula IX with a deiivatizing agent, in the presence
of a suitable solvent and in the presence of a
suitable base, to form a compound of Formula X   58
wherein L.4 is a leaving group; (g) reacting the
compound of the Formula X with a compound of Formula
II 2 ethyl- 4-fluoro-5-hydroxy-indole) to form a
compound of the Formula VIII, in the presence of a
suitable solvent and in the presence of sodium
hydroxide; VIII  (11) isOlating the compound or the
Formula VIII; 0) removing R.4 from the compound of the
Formula Vin to to i the compound of the Formula XI or
a salt thereof; 



XI   and (k) reacting the compound of the Formula XI
with a compound of the Formula XII or a compound of
Formula XIII  59  wherein L2 is a leaving group 'and
X: is a suitable counter ion in the presence of a
suitable base to provide a compound of the Formula I
or a salt thereof; and thereafter the compound of the
Fotmula I obtained in the form of the free base may be
converted into a salt form and the compound of the
Formula I obtained in the form of a salt may be
converted into the free base or into the form of an
alternative salt. The process according to claim I,
wherein the base used in step (k) is selected from
sodium carbonate, potassium carbonate, sodium
hydroxide, potassium hydroxide, potassium
tert-butoxide and cesium carbonate, 3. The process
according to claim 1 wherein in step (k) the compound.
of Formula, XI is reacted with a compound of Formula
XIII, 4. The process according to claim I wherein in
step (k) the compound of the Formula Xi is reacted
with a compound of the Formula XII or a compound of
Formula XIII without the isolation of the compound of
the Foultula XI in step (j), 



The process according to claim I wherein in step (10
the compound of Formula XI is reacted with a compound
of Formula XII. 6.The process according to Claim 5
Wherein the compound of Formula XII is provided in
step (k) as I-(3-chloropropyl)pyrrolidinc. The process
according to claim 6 including the further process
step of reacting 143- chloropropyThyrrolidine oxalate
with potassium hyroxide to form 1-(3-  60
chloropropyl)pyrrolidine, which
1(3-chloropropyl)pyrrolidine is reacted with the
compound of Formula XI in step (k). 8,A process for
the manufacture of a compound of the Formula XI: Xl
from a compound of the IX  wherein R4 is a protecting
group selected from benzyl, C14alkoxybenzyl,
dialkoxybenzyl, alkylbenzyl, di-C -4 at Icy' benz yl,
tert-butyl, 1,1-dimethylpropyl, allyl, C14alkylally1
and 111 ethoxyethoxymethyl, which process comprises
the steps of (0 reaction of a compound of Formula IX
with a derivatizing agent, in the presence of a
suitable solvent and in the presence of a suitable
base, to form a compound of Foitiula X 



X  wherein L1 is a leaving group;  61 (g) reacting the
compound of the Formula X with a compound of Formula
II (2-methy1-4- fluore-5-hydroxy-intiole) to form a
compound of the Formula VIII, in the presence of a
suitable solvent and in the presence of sodium
hydroxide;  (Ii) isolating the compound of the Formula
VIII; and ii) removing le from the compound of the
Formala VIII to form the compound of the Formula XI or
a salt thereof; and whereafter the compound of the
Formula Xi obtained in the foisi of the free acid may
be converted into a salt form and. the compound of the
Formula XI obtained in the form of a salt may be
converted into the free acid or into the form of an
alternative salt, The process according to elaini 8
wherein the derivatizink., agent in process step (1)
is a chlorinating, hrominating or iodinating agent and
wherein the process step (1) comprises (t) reatain.g
the compound of the Formula IX with said derivatizing
agent in the presence of a suitable base and a
suitable solvent, wherein the reaction is carried out
by: (f-l) adding a mixture of the compound of the
Formula IX and the base in the solvent to a mixture of
the derivatizing agent. in the solvent at a
temperature in. the range of from 60 to I10C over a
period of about 60 minutes; or (f-2) adding the
derivatizing agent to a mixture of the compound of the
Formula IX 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
90C and stirring the reaction mixture at that
temperature for about I hour; or 



(f-3) adding the derivatizing agent to a mixture of
the compound of the Formula IX and the base in the
solvent at a temperature in the range of from 60 to
110C over a period of about 15 minutes. 10. A process
for the anufacture of a compound of Formula XI  from a
compound of Formula X  wherein R4 is a protecting coup
selected from frenzy', C,4a1koxybenzy1,
dialkoxybeivyl, alkylbenzyl,tert-butyl,
1,1-dimethylpropyl, ailyl, C14alkylally1 and
tnethoxyethoxymethyl, and wherein Li is a leaving
group; comprising the steps of  63 VIII  (h) isolating
the compound of the Formula VIII; and (j) removing R4
from the compound, of the Formula VIII to fonu the
compound of the Formula XI or a salt thereof; and
whereafter the compound oF the FtMa XI obtained in the
font of the free acid 



may be converted into a salt form and the compound. of
the Formula XI obtained in the form of a sail may be
converted into the free acid or into the Ma-in of an
alternative salt, I I, The process according to any
one of claims 8, 10 and 1 wherein R is bertzyl. 


