
WO 2005/061458 PC/IGB2004/005359  1 MALEATE SALTS OF A
QUINAZOLINE DERIVATIVE USEFUL AS AN ANTIANGIOGENIC
AGENT The present invention relates to AZD2171 maleate
salt, to particular crystalline  forms of AZD2171
maleate salt, to processes for their preparation, to
pharmaccii deal  compositions containing them as
active ingredient, to their use in the manufacture of
medicaments far use in the production of
entieugiogenic and/or vascular permeability  reducing
effects in warm-blooded animals such as humans, and to
their use in methods for the treatment of disease
stales associated with angiogenesis and/or increased
vascular  permeability. Normal angiogeaesis plays an
impertentrole 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
retinnpathy, psoriasis, cancer, rheumatoid arthritis,
alheroma. Kaposi"s  sarcoma and haemangioma (Pan et
al, 1995, Trends PharmacoL Set. 16: 57-66; Folfmran,
1995, Nature Medicine 1:27-31). Alteration of vascular
permeability is thought to play a role  in both normal
and pathological physiological processes
(Cnllinan-Bove et al, 1993,  Endocrinology 133:
829-837; Senger et al, 1993, Cancer and Metastasis
Reviews, 12: 303- 324). Several polypeptidas with in
vitro endothelial cell growth promoting activity have
been  identified including, acidic and basic
fibroblast growth factors (aFGF & bFGF) and vascular
endothelial growth factor (VEGF). By virtue of the
restricted expression of its receptors, the  growth
factor activity of VEGF, in contrast to that of the
PGFs, is relatively specific towards  endothelial
cells. Recent evidence indicates that VEGF is an
important stimulator of both  normal and pathological
angiogenesis (7ekemen et a], 1993, Endocrkology, 133:
848-859; I{ lob at at 1995, Breast Cancer Research and
Treatment, 36-,139-155) and vascular  permeability
(Connolly et al, 1989, 1 Biol. Chem. 264:
20017-20024). Antagonism of VEGF  action by
sequestration of VEOF with antibody can result in
inhibition of tumour growth  (Kim et al, 1993, Nature
362: 841-844). Receptor tyrosine kinases (RTKs) are
important in the transmission of biochemical  signals
across the plasma membrane of cells. These
transmembrane molecules  characteristically consist of
an exhacellular ligand-binding domain connected
through a  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 Mouse activity which
leads to phosphorylation of tyrosine residues ca both
the receptor and other intracellular  



molecules. These changes in tyrosine phoephorylation
initiate a signalling cascade leading to a r WO 2 0 0
5106 1 4 68 PCTIGB20041005359  2 variety of cellular
responses. To dale, at least rineteea distinct RT1(
subfamilies, defined by  amino acidsegnence homology,
have been identified. One of these subfamilies is
presently  comprised by the fins-like tyrosine kinase
receptor, ME- 1, the kinasc insert domain-containing
receptor, KDR (also referred to as Flk-1), and another
fins-like tyrosine kinese receptor, Flt-4.  Two of
these reIeted RTKs, Fit- 1 and KDR, have bean shown to
bind VEGF with high a11mity  (De Vries at al, 1992,
Science 255: 989-991; Terman at al, 1992, Biochem.
Biophys. Res.  Comm. 1992,187:1579-1586). Binding of
VEGF to these receptors expressed in heterologous
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  vascular sprouting phenotype by inducing
endothelial cell proliferation, protease expression
and migration, and subsequent organisation of cells to
form a capillary tube (Beck, P.J.,  Hauser, S.D.,
Krivi, G., Sanzo, K., Warren, Z. Fader. J., and
Connolly, D.T., Science  (Washington DC), 246:
1309.1312, 1989; Lamoreaux, WJ., Fitzgerald, M.R,
Reiner, A.,  Hasty, LA., and Charles, S.T., Micravasc.
Res., 55: 29-12, 1998; Pepper, M.S., Montesano,  it,
Mandroita, SJ., Oral, L. and Vassalli, 7_D., Enzyme
Protein, 49: 138-162, 1996.). In  addition, VEGF
induces significant vascular permeability (Dvorak,
H,F., Detmar, M.,  Ciaffey, CP., Nagy, Y.A., van de
Water, L., and Senger, DR., (Int. Arch. Allergy
Immunol..  107: 233-235, 1995; Bales, D.D., Heald, RI"
Curry, F.B. and Williams, B. 1. PhysioL  (Load.). 533:
263-272, 2001), promoting formation of a
hyper-permeable, immature vascular  network which is
characteristic of pathological angiogenesis. It has
been shown that activation of KDR alone is sufficient
to promote all of the major  phenotypic responses to
VEDF, including endothelial cell proliferation,
migration, and  survival, and the induction of
vascular permeability (Meyer, M., Clauss, M.,
Lepple-Wienhues,  A., Wattenberger, 7., Augustin,
E.G., Ziche, M., Iau7, C., BOttnar, M., Rziha, H-1.,
and Debio,  C., EMBO 1.,18: 363-374,1999; Zeng, H"
Sanyal, S. and Mukhopadhyay, D., 7. Biol. Chem.,  276:
32714-32719, 2001; Gille, Ii., Kowa[sld, I. Li, B.,
LeCouter, 7., Moflat, B. Zioncheck,  TF., Peifetier,
N. and Ferrara, N., J. Biol. Chem., 276:
3222.3230.2001). Compounds which inhibit the efeels of
VEOF are of value in the tmatmeot of disease  states
associated with angiogenesis andlor increased vascular
permeability such as nce  



(including leukaemia, multiple myelonur and lymphoma),
diabetes, psoriasis, rheumatoid  arthritis, Keposi's
sarcoma, haemangioma, unite and chronic nephropathies,
aLberoma,  arterial restenosis, auloimmune diseases,
acute inflammation, excessive scar formation and WO
20051061466 PCT/Gn200410a5359  3 adhesions,
endametriosis, lymphoedema, dysfunctionai uterine
bleeding and ocular diseases i  with retinal vessel
proIiferalion including macular degeneration.
Quinazoline derivatives which are inhibitors of VEGF
receptor tyrosine kinase are  described in WD
00147212. The compound AZD2171 is exemplified in WO
00147212, (see  Example 240), and is
4-((4-fluora-2-methyl-lH-indol-5-yl)oxy)-6-methoxy-7-(
3-(pyrrolidiu- l-yI)propoxy)quinaz(line of the formula
I: N  MCI F N~~D  G AZD2171 shows excellent activity
in the in vitro (a) enzyme and (b) HUVEC essays  that
are described in WO 00/47212 and hereinafter. The
AZD21711CSa values for inhibition  of isolated KDR
(VEGPR 2) and FIt-I (VEGFR 1) tyrosine kinase
activities in the enzyme  assay were <2 rM and 5  2 nM
respectively. AZD2171 inhibits VEGFstimnlaied
endothelial cell proliferation potently (IC5o value of
0.4  02 nM in the HUV13C assay), but  does not inhibit
basal endothelial call proliferation appreciably at a
> 1250 fold greater  concentration (ICse value is >
500 nM). The growth of a Calu-6 tumour xenograft in
the in  viva (c) solid tumour model described
hereinafter was inhibited by 49%*'. 69%'&& and 91%
following 28 days of once-daily oral treatment with
1.5, 3 and 6 mg/kg/day AZD2171  respectively (PM'N.01,
P'<O.0001; one-tailed t lest). Marc stable Farms of a
pharmaceutically active compound, for example more
stable  crystalline forms, are preferred for
formulation and processing on a commercial scale. This
is  because the greater the stability of the form
used, the lower the risk of it converting to another
form during formulation procedures such as
compression. This in turn provides greater
predictability of the properties of the final
formulation, such as dissolution rate of tablets,
bioavailability of active ingredient. Cuing a more
stable form of an active ingredient allows  greater
control over the physical properties of the
formulation, AZD2171 free base
(4-((4-flnnro-2-methyl-lH-indol-5
yl)oxy)-6-methoxy-7-(3- (pyrrolidin-
t-yl)propoxy)gumazoline) is a crystalline nionohydrate
under ambient conditions.  



Differential Scanning calorimetry (DSC) analysis was
carried out according to tho method  described
hereinafter and shows a large broad endotherm between
950 and 170 C due to loss e WO 20051061468
PCTICB20041005359  4 of water and melting (Figure 1).
Thermogravimehic (MA) analysis (details given
hereinafter) shows a weight loss of 4.02% between 800
C and 1I50 C (Figure 1). Karl Fischer  water analysis
(del ails given hereinafter) yields a figure of 33%
suggesting that all the weight  loss is due to water
loss. It will be understood that the onsetlpeak
temperature values of the DSC may vary  slightly from
one machine to another or from one sample to another,
and so the values quoted  are not to be construed as
absolute. AZD2171 free base is characterised in
providing at least one ofthe following 28  values
measured using CiKa radiation: 18.3 and 20.8. AZD2171
free base is characterised in  providing on X-ray
powder diffraction pattern, as in Figure 2. The ten
most prominent peaks  are shown in Table 1. Table 1:
Ten most Prominent X-Ray Powder DIfffactlon peaks for
AZD2171 free base  Angle 2- Intensity Relative Theta
(20) Count Intensity  18.287 100 vs  20.807 66.7 vs
27.277 48.9 vs  23.370 42,8 vs  14.684 39.6 vs  25.070
37.6 vs  13.966 32.2 vs  21.711 26.6 vs  22.898 23.1
vs  26.790 22.9 vs  vs m very strong It has been found
that when a sample of AZD2171 frec`base is dehydrated,
for  example on heating to IOOC, the sample becomes
amorphous (Figure 3) and does not then  re~ydrate but
stays amorphous thereafter. This could be problematic
ifAZD2171 free base  were to be formulated as
apharmaeeutical composition because AZD2171 free base
could  



dehydrate during certain processes e.g. particle size
reduction (such as milling), drying of  bulk drug,
formulating, manufacturing. In order to formulate
AZD2171 free base as a  pharmaceutical composition it
would be necessary to reduce the particle size at some
point, WO 20051061488 PCT(Ge2oD4l065359  5 and this
would carry a risk of dehydration and therefore the
risk of the farmafim of  amorphous material. This was
investigaled by subjecting a sample of AZD2171 free
base  monohydrate to particle size reduction by
micronisation and then analysing it to look for
amorphous material. Figure 4 shows that amorphous
material does indeed form during  particle size
reduction of AZL12171 free base. This is shown by a
broadening of the peaks  and formation of an amorphous
`hump'- see Figure 4. An amorphous or semi-amorphous
form of AZD2171 free base could give rise to
manufacturing problems and non reproducible
bioavai-lability. The identification of alternative
forms of AZD217I. forms that are different from the
free base and that have improved solid state
properties, is the subject of the present invention.
j An example of a different foam is a salt ofAZD217l.
TA WO 00/47212 it says that pharmaceutically
acceptable salts of the compounds of the invention
therein may include acid  addition salts of the
compounds of the invention which are suicientlybasic
io form such  salts, Such acid addition salts are said
to include salts with inorganic or organic acids
affording pbharmacentically acceptable anions such as
with hydrogen halides especially  hydrochloric or
hydrobromic acid or with sulphuric or phosphoric acid,
or with  trifluoroacetic, citric or maleic acid In
addition WO 00/47212 goes on to say ibatwhere the
compounds of the invention therein are sufficiently
acidic, pharmaceutically acceptable salts  may be
formed with an inorganic or organic base which affords
a pharmaceutically acceptable  cation. Such salts with
inorganic or organic bases are said to include an
alkali metal salt, such  as a sodium or potassium
salt, on alkaline earth metal salt such as a calcium
or magnesium  salt, an ammonium salt or for example a
salt with methylamine, dimethylamine,  trimethylamine,
piperidine, morpholine or his-(2hydroxyethyl)amine.
Preferred salts in WO 00/47212 are hydrochlorides and
hydrobromides, especially  hydrochlorides. Nowhere in
WO 00/47212 does it slate that a particular salt of a
particular compound  therein will possess surprisingly
beneficial properties. Unexpectedly and surprisingly
we have now found that the naeleate salt ofAZD2171  is
an advantageously stable form ofAZD2171 with improved
solid state properties over the  



free base and over other salts that have been tested
AZD2171 maleate is readily crystalised, is highly
crystalline, non-hygroscopic and  has a reproducible
steichiomehic ratio of drug to counter-ion of 1:1. WO
20051061468 PCT/6B20041005359  6 Thus AZD2171 maleate
is readily crystallised, is highly crystalline,
nonlrygroscopic t  and has a reproducible
stoichiometric ratio of drug to counter-ion of about
1:1. Several salts of AZD2171 were prepared and seven
were found to be crystalline:  malonate, succinate,
fumarate, maleate, lartaratc, adipate and malate. The
solid slate  properties of these 7 salts were tested
and the results are shown in Table 2: Table 2:
Properties of AZD2171 Salts Evidence No of  Drug :
Counter- Moisture Crystalline of Hydrate Polymorph?
Salt Ion Content at 6  (1' 0) Stotehtometry S0% RHn
l~arma6on (Yes)No)  Malanate yes - - Yes 3  Succinate
yes 1:0.63 11,4 No 22  Fumarate Yes I:0.5 3,5 No 2t 3
Maleate Yes 1:1 0A No 2:2  'fartarate Yes 1:0.15 9.3
No Z 1  Adipate Yes 1:0.15. - No  Malate Yes - 7.7 Yes
- Drug:counterion stoichiometry from HNM3 Spectrum dam
b Moisture: content at BO% relative humidity (RH).
Evidence of hydration from Vapour  Sorption studies
(observed hysteresis and absorption of water) or
Thermogravimetric Analysis  (TGA)  Bvidence for
polymorphism from Differential Scanning Calarimetry
(DSC) thermogtums  The term 'non hygroscopic' means
absorbing < 1% moisture at 80% RLL The AZD2171 maleate
salt was surprisingly better than the others because
of the 7  salts that it was possible to crystallise,
it was found to be the only non-hygroscopic salt, to
be  highly crystalline and to have a reproducible
stoichiometric ratio of drug to counter-ion of 1:1. 



Thus AZD2171 maleate was found to be the only
non-hygroscopic sall, to be highly  crystalline and to
have a reproducible stoichiometric ratio of drug to
counter-ion of about 1:1.  AZD2171 maleate salt is
substantially free of amorphous material and can be
expected to be easier to formulate than AZD2171 free
base and to provide more reproducible dosing  results.
By "substantially flee of amorphous material" is meant
that the amount of amorphous  material is less than
IO/, preferably less than 5%, more preferably less
than 2%. i;; -------------- - - - - - -  WO
20051061488 PC11G1324041005359  7 AZD217I maleate salt
is non hygroscopic which should prevent or reduce any
problems associated with weight changes of the active
ingredient during procedures such as  micronisation.
According to the present invention there is provided a
ma lea le salt ofAZD2171.  AZD2171 maleate has two
crystalline forms A and B. According to the present
invention there is provided a maleate salt of AZD2 171
in a  first crystalline form, Form A. AZD2171 Maleate
Form A is characterised in providing at least one of
the following  20 values measured using CuKa
radiation: 21.5 and 16.4. AZD2171 Maleate Form A is
characterised in providing an X-ray powder diffraction
pattern, substantially as shown in  Figure 5. The ten
most prominent peaks are shown in Table 3: Table 3 Ten
most Prominent X -Ray Powder Difrectian peaks for
AZD2171 Maleaie Form A  Angle 2- Intensity Relative
Theta (20) Count Intensity  21.522 100 vs  16.366 78.3
vs  24.381 73.7 vs  20.721 71.7 vs  25.025 71.5 vs
16.921 55.5 vs  12.085 441 vs  22,177 42.2 vs  17.444
40.7 vs  



17.627 39.1 vs  vs = very strong According to the
present invention there is provided a maleate salt
ofAZD2171 in e  first crystalline form, Form A,
wherein said salt has an X-ray powder diffracion
pattern with  at least one specific peak at about
2-Theta - 21.5. According to the present invention
there is provided a maleate salt ofAZD2171 in a  first
crystalline form, Form A, wherein said salt has an
X-ray powder diffraction pattern with  at least one
specific peak at about 2-theta =16.4. ------ -------
WO 20051061488 PCf/GB2004I005359  8 According to the
present invention there is provided a maleate salt of
AZD2I71 in a  fiirst crystalline form, Form A, wherein
said salt has an X-ray powder diffraction pattern with
at least two specific peaks at about 2-theta = 21.5
and 16.4. According to the present invention there is
provided a maleate salt of AZD2171 in a  first
crystalline form, Form A, wherein said salt has an
X-ray powder diffraction pattern with  specific peaks
at about 2-theta = 21.5, 16.4, 24.4, 20.7, 25.0, 16,9,
12.1, 22.2, 17,4 and I7&'. According to the present
invention there is provided a males to salt of AWD2171
in a  first crystalline form, Form A, wherein said
salt has an X-ray powder diffraction pattern
substantially the same as the X-ray powder diffraction
pattern shown in Figure 5. According to the present
invention there is provided a maleate salt of AZD2I71
in in  fist crystalline form, Form A, wherein said
salt has an X-ray powder diflractionpattern with  at
least one specific peak at 2-theta = 21.5 plus or
minus 0.5 2-theta. According to the present invention
there is provided a maleate salt of AZD2171 in a  fist
crystalline form, Form A, wherein said salt has an
X-ray powder diffraction pattern with  at least -one
specific peak at 2-1heta ==16.4 plus or minus
0.52-theta. According to the present invention there
is provided a maleate salt of AZD2171 in a  first
crystalline form, Form A, wherein said salt has an
X-ray powder diffraction pattern with  at least two
specific peaks at 2-theta= 21.5 and 16.4 wherein said
values may be plus or  minus 0.5 2-theta. According to
the present invention there is provided a maleate salt
ofAZD2171 is a  first crystalline form, Form A,
wherein said salt has an X-ray powder diffraction
pattern with  specific peaks at 2-theta = 21.5, 16.4,
24.4, 20.7, 25.0, 16.9, 12.1, 22-2, 17.4 and 17.6
wherein said values may be plus or minus 0.52-theta. 



According to the present invention there is provided a
males to salt of AZD2171 in a  first crystalline form,
Form A, wherein said salt has as X-ray powder
diffraction pattern with  at least one specific peak
at 2-theta a 21.5. According to the present invention
there is provided a malcate salt ofAZD2171 in a first
crystalline form, Form A, wherein said salt has an
X-ray powder diffraction pattern with - at least one
specific peak at 2-theta -16.4 According to the
present invention there is provided a maleate salt of
AZD2171 in a  first crystalline form, Form A, wherein
said salt has an X-ray powder diffraction pattern with
at least two specific peaks at 2-theta o 21.5 and
16.4. WO 20051661498 PCTIGB20041005359  9 According to
the present invention there is provided a maleate salt
of AZD2171 in a  first crystalline form, Pont A,
wherein said salt has an X raypowder diffiactionpatlem
with  specific peaks at 2-theta = 21.5, 16.4, 24.4,
20.7, 25.0, 16.9, 111, 22.2, 17.4 and 17.6. According
to the present invention there is provided a maleate
salt of AZD2171 in a  fast crystalline fonn, Form A,
wherein said salt has an X-ray powdcr Mrartion.
pattern as  shown in Figure S. DSC analysis shows
AZD2171 maleate Form A is a high melting solid with an
onset  of me] Ling a119 8.3* C and a peak at 200.08 C
(Figure 6). Thus DSC analysis shows AZD2171 maleate
Form A is a high melting solid with an  onset of
melting at about 198.3 C and a peak at about 200.08 C.
According to the present invention there is provided a
maleate salt ofAZD2171 in a  second crystalline form,
Form B. AZD2171 Maleate Form B is ebaructerised in
providing at least one of the following  20 values
measured using CuKa radiation: 24.2 and 22.7. AZD217I
Maleate Farm H is  characterised in providing an X-ray
powder diffiactionpattern substantially as shown in
Figure 8. The len mos t prorninent peaks are shown in
Table 4: Table 4 Ten most Prominent X-Ray Powder
Diffraction peaks for AM2111 Maleate Form B  Intensity
Relative Angle 2- Count intensity  Theta (20) 24.156
100 vs  22.740 84.3 vs  



15.705 64.0 vs  11,995 63.7 vs  27.087 60.9 vs  25.032
56.8 va  17.724 37.7 vs  15.044 35.4 vs  23.102 34,5
vs  12.625 34.2 vs vs = very strong  J  WO 20051061488
PCTIGB2004l005359 10 s  According to the present
invention there is provided a maleate salt of AZD2171
in e second crystalline form, Form B, wherein said
salt has an X-ray powder diffaetion pattern  with at
least one specific peak at about 2-theta = 24.2.
According to the present invention there is provided a
maleate salt of AZD2I71 in a  second crystalline form,
Form B. wherein said salt has an X-ray powder
diffraction pattern  with at least one specific peak
at about 2-theta = 22.7. According to the present
invention there is provided a maleate salt ofAZD2171
in a  second crystalline form, Form B, wherein said
salt has an X-ray powder diffraction pattern  with at
least two specific peaks at about 2-theta - 24.2 and
22,7. According to the present invention there is
provided a maleate salt of AZD217I in a  second
crystalline form, Form B, wherein said salt has an
X-ray powder diffraction pattern  ". J with specific
peaks at about 2-theta=24.2, 22.7,15.7, 12.0, 27.1,
25.0, 17.7, 15.0, 23.1 and  12.5. According to the
present invention there is provided a maleate salt of
AZL]2171 in a  second crystalline form, Form B.
wherein said salt has an X-ray powder diffraction
pattern  substantially the same as the X-ray powder
diffraction pattern shown in Figure 8. According to
tha present invention there is provided a maleate salt
of AZD2171 in a  second crystalline form, Form B,
wherein said salt has an X-ray powder diffraction
pattern  with at least one specific peak at 2-theta =
24.2 plus or minus 0.5 2-theta. According to the
present invention there is provided a males Le salt
ofAZD2171 in a  second crystalline form, Form B,
wherein said salt has an X-ray powder diffraction
pettern  



with at least one specific peak at 2-Lbela = 22.7 plus
or minus 0.5 2-Theta. According Lo the present
invention there is provided a maleate salt of AZD2171
in a  second crystalline form, Form B. wherein said
salt has an X-ray powder difraction pattern  with at
least two specific peaks at 2-theta - 24,2 end 22.7
wherein said values may be plus  or minus 0.5 2-theta,
According to the present invention there is provided a
maleate salt ofAZD2171 in a  second crystalline form,
Form B. wherein said salt bas an X-ray powder
difuction pattern  with specific peaks at 2-theta =
24-2,22.7, 15.7,12.0, 27.1, 25.0, 17.7, 15.0, 23.1 and
12.6  wherein said values maybe plus or minus
0.52-theta, According to the present invention there
is provided a maleate salt of AZD2171 in a  second
crystalline form, Form B, wherein said salt has an
X-ray powder diffraction pattern  with at least one
specific peak at 2-theta - 24.2. WO 20051061-188
PCT/GB20o4foo 3s9  11 According to the present
invention there is provided a maleate WE of AZD2171 in
a  second crystalline form, Form B. wherein said salt
has an X-ray powder dithtactioapattem  with at least
one specific peak at 2-theta = 22.7. According to the
present invention there is provided a maleate salt of
AZD2I71 in a  second crystalline form, Form B, wherein
said salt has an X-ray powder diffraction pattern
with at least two specific peaks at 2-theta = 24.2 and
22.7. According to the present invention there is
provided a maleate so It of AZD2171 in a  second
crystalline form, Form B, wherein said salt has an
X-ray powder diffraction pattern  with specific peaks
at 2-theta = 24.2, 22.7.15.7, 12.0, 27.1, 2_5.0, 17.7,
15.0, 23.1 and 12.6 . According to the present
invention there is provided a mate-ate WE oEAZD2171 in
a  second crystalline form, Form B, wherein said salt
has an X-ray powder diffraction pattem as  shown in
Figure B. DSC analysis shows AZD2171 maleate Farm B is
a high melting solid with an onset  of melting at
194.43 C and a peak at 195.97 C (Figure 9). Thus DSC
analysis shows AZD2171 maleaDe Form B is a high
melting solid with an  onset of melting at about
194.43 C and a peak at about 195.97 C, Form B is
meta-stable with respect to Form A (the melting point
and heat of fusion of  Form B are lower than those for
Form A). Farm A is the more thermodynamically stable
form. A mixture of Form A and B converts to Form A
upon slurrying in methanol at 40 C  for 4 days (Figure
10). 



Form A is preferred over Form B. AZD21 71 meleate is
non-hygroscopic, absorbing c 1% moisture at BOO/c,
relative  humidity (Fie ^ e 7). The NMR details are
given after the maleate salt preparation in Example I
and show  for the sloirbiometry data a redo of 1:1.
According to another aspect of the present invention
there is provided ad Imalea LP salt  ofAZD2171. A
dimaieate salt my be formed through the addition of
two motes ofmaleic  acid to one mole of AZD2171 free
base. When it is stated that the present invention
relates to a crystalline form ofAZD2171  five base, or
AZD2171 maleate Form A or AZD2171 rnaleate Form B, the
degree of  crystallinity is conveniently greater than
about 60%, more conveniently greater than about  80%,
preferably greater than about 90% and more preferably
greater than about 95%. most  preferably the degree of
crystallinity is greater than about 98%. WO
20951061488 PC IG82004N05359  12 The AZD2I71 male-ate
salt forms A and B provide X-ray powder diffraction
patterns  substantially the same as the X-ray powder
diffraction patterns shown in Figures 5 and $
respectively and have substantially the tea most
prominent peaks (angle 2-theta values) shown  in
Tables 3 and 4 respectively. It will be understood
that the 2-theta values of the X-ray  powder
diffraction pattern may vary slightly from one machine
to another or from one sample  to ano her, and so the
values quoted are not to be construed as absolute. It
is known that an X-ray powder diffraction pattern
maybe obtained which has one or  more measurement
errors depending on measurement conditions (such as
equipment or  machine used). In particular, it is
generally known that intensities in an X-ray powder
diffraction pattern may fluctuate depending on
measurement conditions. Therefore it should  be
understood that the AZD2171 maleato salt forms of the
present invention are not limited to yI the crystals
that provide X-ray powder diffraction patterns
identical to the X-ray powder  diffraction patterns
shown in Figures 5 and 8, and any crystals providing
X-ray powder  difilaction patterns substantially the
same as those shown in Figures 5 and 8 fall within the
scope of the present invention. A person skilled in
the art of X-ray powder diffraction is able  to judge
the substantial identity of X-ray powder diffiuction
patterns. Persons skilled in the art of X-ray powder
diffraction will realise that the relative  intensity
of peaks can be affected by, for example, grains above
30 microns in size and uon- unitary aspect ratios,
which may affect analysis of samples. The sldlled
person will also  



realise that the position of reflections can be
affected by the precise height at which the  sample
sits in the diffractameter and the zero calibration of
the diffraetometer. The surface  planarity of the
sample may also have a small effect. Hence the
diffraction pattern data  presented are cot to be
taken as absolute values. (Jenkins, R & Snyder, R.L.
'Introduction to  X-ray Powder Diffaetomehy' John
Wiley & Sobs 1996; Bunn, C.W. (1948), Chemical
Crystallography, Clarendon Press, London; Klug, H. P.
& Alexander, I., E. (1974), X -Ray  Diffraction
Procedures). Generally, a measurement error of a
diffraction angle in an X-ray powder  dihactogram is
about 5% or less, in particular plus or minus 0.5
2-theta, and such degree of  a measurement error
should be taken into account when considering the
X-ray powder  diffraction patterns in Figures 2, 3, 4,
5, 8 and 10 and when reading Tables 1, 3 and 4.
Furthermore, it should be understood Heat intensities
may fluctuate depending on experimculal  conditions
and sample preparation (preferred orientation). WO 2 0
0510 6 1 48 8 Pcr/0B2004/605359  13 For the avoidance
of doubt, terms such as `AZD2171 maleate salt' and `a
maleate salt  ofAZD2I71' refer to each and every form
of AZD2171 meleate salt, whereas 'AZD2171  maleate
Form A' refers to the particular crystalline form
known as Form A and'AZD2171  maleale Form D' refers to
the particular crystalline form known as Form B.
According to a further aspect of the invention there
is provided a pharmaceutical  composition which
comprises an AZD217I maleate salt as defined
heretnbefore in association  with a pharmaceutically
acceptable excipient or carrier. The composition may
be in a form suitable for oral administration, (for
example as  tablets, lozenges, hard or soft capsules,
aqueous or oily suspensions, emulsions, dispersible
powders or granules, syrups or elixirs), for
administration by inhalation (for example as a finely
divided powder or a liquid aerosol), for
administration by insufllation (for example as a
finely  divided powder), for parenferal injection (for
example as a sterile solution, suspension or  emulsion
for intravenous, subcutaneous, intramuscular,
intravuscular or infusion dosing), for  topical
administration (for example as creams, ointments,
gels, or aqueous or oily solutions or  suspensions),
or for reolal administration (for example as a
suppository). Preferably AZD2I7I  maleate salt is
administered orally. In general the above compositions
may be prepared in a  conventional manner using
conventional excipienls. The compositions of the
present invention are advantageously presented in unit
dosage  form. AZD2I7I maleete will normally be
administered to a warm-blooded animaI at a unit  



dose within the range 1-50mg per square metre body
area of the animal, for example  approximately
0.03.1.5mg/kg in a human. A unit dose in The range,
for example, 0.01- 1.5mg/kg, for example
0.05-0.75rngfkg, preferably 0.03-0.5mglkg is envisaged
and this is  normally a therapeutically-effictive
dose. A unit dosage form such as a tablet or capsule
will  usually contain, for example 1-50mg of active
ingredient Prefixahly a daily dew in the range  of
0.03-0.5mg/kg is employed. The size of the dose
required for the therapeutic or  prophylactic
treatment of a particular disease state will
necessarily be varied depending" the  host treated,
the route of administration and the severity of the
illness being trealed.  Accordingly the optimum dosage
may be determined by the practi tioner who is treating
nay  particular patient. According to a further aspect
of the present invention there is provided an AZD2171
maleate salt as defined hereinbefore for use in a
method of treatment of the human or animal  body by
therapy. l_ WO 2005MOG14N PCTIGB20041005359  re A
fn-ther feature of the present invention is an
A.ZD2I71 maleate salt as defined  hereinbefore for use
as a medicament, conveniently an AZD2171 maleate salt
as defined  hereinbefore for use as a medicament for
producing an antiangiogenic and/or vascular
permeability reducing effect in a warm-blooded animal
such as a human being. Thus according to a farther
aspect of the invention there is provided the use of
an  AZD2I71 maleate salt as defined hereinbefore in
the manufacture of a medicament for use in  the
produclion of an antiangiogenic and/or vascular
permeability reducing effect in a  warm-blooded animal
such as a human being. According to a farther feature
of the invention there is provided a method for
producing an antiangiogenic and/or vascular
permeability reducing effect in a warm-blooded
animal, such as a human being, in need of such
treatment which comprises administering to  said
animal an effective amount of an AZD2171 meleale salt
as defined hereinbefore. AZD2171 maleate salt is an
antiangiogeaic and/or vascular permeability reducing
agent and may be applied as a sole therapy or may
involve, in addition to AZD2171 maleate,  one or more
other substances and/or treatments. Such conjoint
treatment may be achieved by  way of the simultaneous,
sequential or separate administration of the
individual components  of the treatment. In the field
of medical oncology it is normal practice to use a
combination of  different forms of treattaent to teal
each patient with cancer. In medical oncology the
other  



component(s) of such conjoint treatment in addition to
AZD2171 maleate salt may be:  surgery, radiotherapy or
chemotherapy. Such chemotherapy may cover three main
categories  of therapeutic agent (i) other
anliangiogenic agents such as those which inhibit the
effects of vascular endothelial  growth factor, (for
example the anti-vascular epdothelial cell growth.
factor antibody  bevacizrmab [AvastinTM], and those
that work by different mechanisms fi-om those defined
hereinbefon (for example linomide, inhibitors of
integrin av$3 fiuiction, engiostatin, razoxin,
thalidomide), and including vascular targeting agents
(for example C-ombretastwin phosphate  and compouuds
disclosed in lntemabional Patent Applications
W000/40529, WO 00141669,  WO01/92224, WO02104434 and
W002/08213 and the vascular damaging agents described
in  Intt:mational Patent Application Publication No.
WO 99/02166 the entire disclosure of which  document
is incorporated herein by reference, (for example
N-acetylcolchinol-O-phosphate));  (it) cytostatic
agents such as antioestrogens (for example lamoxifen,
toremifene, nrloxifeae,  droloxifene, iodoxyfene),
oestrogen receptor down regulators (for example
fulvestrant),  progestogens (for example megestrol
acetate), arometase inhibitors (for example
anastrozole, p. WO 20051061489 PCCIG13200S1005359  15
letrazole, vorazole, exemestane), antiprogestogens,
antiandrogens (for example flutamide,  nilttamide,
bicalutatde, cyproterone acetate), I.IIRf-I agonisls
and antagonists (for example  goserelin acetate,
(uprolide, buserelin), inhibitors of 5n-reductase (for
example finasteride),  anti-invasion agents (for
example metalloproteinase inhibitors like marimastat
and inhibitors  of umkinaze plasminogen activator
receptor fimction) and inhibitors of growth factor
function, (such growth factors include for example
platelet derived growth factor and  hepatocyte growth
factor), such inhibitors include growth factor
antibodies, growth factor  receptor antibodies, (for
example the anti-erbb2 antibody trash,znmab
[Herceptidnq and the  anti-erbbl antibody cet ximab
[C225]), famesyl transferase inhibitors, tyrosine
kinase  inhibitors for example inhibitors of the
epidermal growth factor family (for example BGFIt
family tyrosine kinas e inhibitors such as
N-(3-chloro- 4-f uorophenyl)-7-methoxy-6{3-
morphoiinopropoxy)quinazolin-4-amine (gefitinib,
AZD1839),H-(3-ethynylphenyl)-6,7-
bis(2-methoxyetho)cy)q";nzoiin-4-amine (erlotinib,
t7SI-774) and 6-acrylamido-l!-(3-chloro-
4-fluorophenyl)-7-(3-morpholinopmpoxy)quinazolin-4-ami
no (Cl 1033)) and serinelthreonme  idoese inhibitors);
and (iii) antiproliferative/antineoplastic drugs and
combinations thereof, as used in medical  



oncology, such as antimetabolites (for example
antifolates like methotrexate,  fluoropyrimidines like
5-fluorouracil, tegafur, pu rine and adenosine
analogues, cytosine  arabinoside); anptumour
antibiotics (for example antbracyclines like
adriamycin, bleamycin,  doxorubiciu, daunornycin,
epirubicin and idarubicin, mitomycin-C, dactinomycin,
mifluamycin); platinum derivatives (For example
cisplatin, cerboplatin); allrylating agents (for
example nitrogen mustard, melphalen, cblorambucil,
busulphan, cyclophosphamide,  ifosfamide,
nitrosoureas, Ihiotepa); antimitotie agents (for
example vines alkaloids like  vincristine,
vinblastine, vindesine, vinarelbine, and taxoids like
taxol, tatwtere);  lopoisomeraae inhibitors (for
example epipodophyllotoxins like einposide and
teniposide,  amsacrine, topotecan, camptothecin and
also irinotewa); also enzymes (for example
asparaginase}; and thymidylate syathase inhibitors
(for example raltitrexed); and additional types of
cbemotherapeu[ic agent include:  (iv) biological
response modifiers (for example interferon);  (v)
antibodies (for example edrecolowab); (vi) antisense
therapies, for example those which are directed to the
Large Is listed above, such  as ISIS 2503, an anti-ras
antisense; WO 20051061488 PC IGB2O04/005359  16 (vii)
gene therapy approaches, including for example
approaches to replace aberrant genes  such as aberrant
p53 or abenantBRCA1 or BRCA2, GDEPT (gene-directed
enzyme pro-drug  therapy) approaches such as those
using cytosine deaminase, thymidine kinase or a
bacterial  nitroreduclase enzyme and approaches to
increaso patient tolerance to chemotherapy or
radiotherapy such as multi-drug resistance gene
therapy; and (viii) immunotherapy approaches,
including for example ex-vivo and fir vivo approaches
to  increase the immunogenicity of patient tumour
cells, such as transfection with cytokines such  as
interleukin 2, interleukin 4 or granulocyte-macrophage
colony stimulating fatter,  approaches to decrease
T-cell anergy, approaches using transfected immune
cells such as  cytosine-transfected dendritic cells,
approaches using cytaldne-tr-ansfected tumour cell
lines  and approaches using anti-idiotypic antibodies.
For example such conjoint treatment may be achieved
byway of the simultaneous,  sequential or separate
administration of an AZD2171 maleale salt as defined
hereinbefore and  a vascular targeting agent described
in WO 99102166 such as N-acetylcolchinol-Q-phosphate
(Bxampe 1 of Wt) 99102156). It is known from WI)
01/74360 that antiangiogenics can be combined with  



antihypertensives. A salt of the present invention can
also be administered in combination  with an
anffitypertensive. An antihypertaasive is an agent
which lowers blood pressure, see  WQ 01/74350 which is
incorporated herein by reference. Thus according to
the present invention there is provided a method of
treatment of a  disease stale associated with
angiogenesis which comprises the administration of an
effective  amount of a combination of an AZD2171
meleate salt as defined hereinbefore and as anti
hypertensive agent to a warm-blooded animal, such as a
human being. According Io a further feature of the
present invention there is provided the use of a
combination of an AZD2 171 muleate salt as defined
hereinbefore and an anti-hypertensive  agent for use
in the manuilicture of it medicament for the treatment
of a disease state  associated with angiogenesis in a
warm-blooded mammal, such as a human being. According
to a further feature of the present invention there is
provided a  pharmaceutical composition comprising an
AZD2171 maleate salt as defined hereinbefore  and an
anti hypertensive agent for the treatment of a
diseased ale associaled with  angingenesis in a
warm-blooded mar=al, such as a human being. According
to a further aspect of the present invention there is
provided a method for  producing an anti-angiogenic
and/or vascular permeability reducing effect in a
warm-blooded WO 20051MI409 PCTIGB20041005359  17
animal such as a human being, which comprises
administering to said animal an effective  amount of
an AZD217I. maleate salt as definedhereinbefore and an
anti-hypertensive agent.  According to a further
aspect of the present invention there is provided the
use of a combination of an AZD2171 maleate salt as
defined hereinbefore and an anti-hypertensive  agent
for the manufacture of a medicament for producing an
anti-angiogenic and/or vascular  permeability reducing
effect in a warm-blooded mammal, such as a human
being. Preferred antihypertensive agents are calcium
channel blockers, angiotensin  converting enzyme
inhibitors (ACE inhibitors), angiotensin II receptor
antagonists (A-11  antagonists), diuretics,
beta-adrenergic receptor blockers (13-blockers),
vasodilators and alpha- adrenergic receptor blockers
(a-blockers). Particular antihypertensive agents are
calcium  channel blockers, angioteasin converting
enzyme inhibitors (ACE inhibitors), angiotensin 11
receptor antagonists (A-II antagonists) and
bets-adrenergic receptor blockers (a-blockers),
especially calcium channel blockers. As stated above
AZD2171 maleate salt is of interest for its
antiangiogenic and/or  vascular permeability reducing
effects. AZD2171 maleate salt is expected to be useful
in a  



wide range of disease states including cancer,
diabetes, psoriasis, rheumatoid arthritis,  Kaposi's
sarcoma, haemangioma, lymphoedema, acute and chronic
nephropalfries, atheroma,  arterial restenosis,
sutoimmune diseases, acute inflammation, excessive
acar formation and  adhesions, andometriosis,
dysfunctional uterine bleeding and ocular diseases
with retinal  vessel proliferation including
age-related macular degeneration. Cancer may affect
any issue  and includes leukaemia, multiple myeloma
and lymphoma. In particular such compounds of  the
invention are expected to slow advantageously the
growth of primary and recurrent solid lours of, for
example, the colon, breast, prostate, lungs and akin.
More particularly such  compounds of the invention an
expected to inhibit any form of cancer associated with
VEGF  including leukaemia, muliple myeloma and
lymphoma and also, for example, the growth of  those
primary and recwmut solid tumours which are associated
with VEGF, especially those  tumours which are
significantly dependent on VEGF for their growth and
spread, including  for example, curtain tumours of the
colon, breast, prostate, lung, brain valya and skin.
In addition to their use in therapeutic medicine, the
AZD2171 maleate salts defined  hereinbefare are also
useful as pharmacological tools in the development and
standardisation  of in vitro and in vivo test systems
for the evaluation of the effects of inhibitors of
VEGF  receptor tyrosine kinase activity in labor"
animals such as cats, dogs, rabbits, monkeys,  rats
and mice, as part of the search for new therapeutic
agents. WO 20051061488 PCl'1G1320041005359  I8 The
assays written up in WO 00147212 and used to [esL
AZD2171 areas follows.- ) In Vitro Receo[or Tyrosine
Kinase Inhibition Test (a This assay determines the
ability of a test compound to inhibit tyrosine kine_se
activity. DNA encoding VEGF, FGF or EGF receptor
cytoplasmic domains maybe obtained  by total gene
synthesis (Edwards M. International Biotechnology Lab
5(3), 19-25, 1987) orby  cloning. These may then be
expressed in a suitable expression system to obtain
polypeptide  with tyrosine kinase activity. For
example VEGF, FOP and EGF receptor cytoplasmic
domains, wbich were obtained by expression of
recombinant protein in insect cells, were  found to
display intrinsic tyrosine Idnase activity. la the
case of the VEGF receptor Flt-1  (Genbank accession
number X51602), a 1.7kb DNA fragment encoding most of
the  cytoplasmic domain, commencing with methionine
783 and including the termination codon,  described by
Shibuya at al (Oncogene, 1990,5-. 519.524), was
isolated from cDNA and  cloned into a baculovirus
transplacement vector (for example pAcYM1 (see The
Baculovints  



Expression System A Laboratory Guide, L.A. King and it
D, Possee, Chapman and Hall,  1992) or pAc360 ar
pElueBacHis (available from Invitrogen Corporation)).
This  recombinant construct was co-transfected into
insect cells (for example Spodoptera fiugiperda
21(S121)) with viral DNA (eg Pharmingen BaculoGold) to
prepare recombinant haculovirus,  (Details of the
methods for the assembly of recombinant DNA molecules
and the preparation  and use of recombinant
baculovirus can be found in standard texts for example
Sambrook el  al, 1989, Molecular cloning - A
Laboratory Manual, 2nd edition, Cold Spring Harbour
Laboratory Press and O'Reilly et at 1992, Baculovirus
Expression Vectors - A Laboratory  Manual, W. H.
Freeman and Co, New York), For KDR (Genbank accession
number  L04947), a cytoplasmic fragment starting from
metrionine 806 was cloned and expressed in a  similar
manner. For expression of cFlt-1 tyrosine kinaase
activity, 5121 cells were infected with plaque  pure
oFlt1 recombinant virus at a multiplicity of infection
of 3 and harvested 48 hours later.  Harvested tells
were washed with ice cold phosphate buffered saline
solution (PBS) (10mM  sodium phosphate pli'7.4,138mM
sodium chloride, 2.7mM potassium chloride) then
resuspended in ice cold FINTG/PMSF (20mM Flepes pH7.5,
150mM sodium chloride., 10%  v/v glycerol, 1% vlv
Triton X100,1,5mM magnesium chloride, 1mM ethylene
glycol- bis(paminoethyl ether) N,N,N',N'-teiraacetic
acid (BC-TA),1mrM PMSF  (pheny[methylsalphonyl
fluoride); the PMSF is added just before use from a
&eably-prepared  100mM solution is methanol) using lml
HNTG/PMSF per 10 million cabs. The suspension WO
2005/%1499 PCTIG02004100-5759  19 was centrifuged for
10 minutes at 13,000 rpm at 4C, the supernatant
(enzyme stock) was  removed and stored in aliquots at
-70C. Each new batch of stock enzyme was titrated in
the  assay by dilution with enzyme diluent (lOOmM
Hepes pH 74.0.2mM sodium orthovanadate,  0.1% vlv
Triton X100, 0.2mM dithiothreitol), For atypical
batch, stock enzyme is diluted I  in 2000 with enzyme
diluent and 50l of dilute enzyme is used for each
assay well. A slack of substraIe solution was prepared
from a random copolymer containing  tyrosine, for
example Poly (Olu, Ala, Tyr) 6:3:1 (Sigma P3B99),
stored as 1 mglwl stock in  PBS at 20C and diluted I
in 500 with PBS for plate coating. On the day before
the assay 100I of diluted substrate solution was
dispensed into all  wells of assay plates (Nunc
maxisorp 96-well immunoplates) which were seated and
left  overnight at 4C. On the day of the assay the
substrate solution was discarded and the assay plate
wells  



were washed once with POST (PBS containing 0.05% v/v
Twenn 20) and once with 5OmM  Hepes pH7.4. Test
compounds were diluted with 10% dimethylsulphoxide
(DM50) and 25l of  diluted compound was transferred to
wells in the washed may plates. "Total" control wells
contained 10% DM50 instead of compound. Twenty five
microlitres of 40mM mnnganese(II)chloride containing
81zM adenosine-5'-t iphospbate (ATP) was added to all
test  wells except "blank" control wells which
contained manganese(II)chloride without ATP. To  stmt
the reactions 50l of freshly diluted enzyme was added
to each well and the plates were  incubated at room
temperature for 20 minutes. The liquid was then
discarded and the walls  were washed twice with PBST.
One hundred micralitres of mouse IgO
antiphosphotymsino  antibody (Upstate Biotechnology
Inc. product 05-321), diluted 1 in 6000 with PBST
containing 0.5% w/v bovine serum albumin (BSA), was
added to each well and the plates  were incubated for
I hoar at room temperature before discarding the
liquid and washing the  wells twice with PBST. One
hundred microlitres of horse radish peroxidase
(HRP)-naked  sheep anti-mouse Ig antibody (Amersham
productNXA 93I), diluted 1 in 500 with PEST
containing 0.5% wlv BSA, was added and the plates were
incubated fort hour at mom  temperature before
discarding the liquid and washing the wells twice with
PBST. One  hundred microlitres of
2,2'-aurae-bis(3-ethylbenzthiaaoline-6-sutphonic acid)
(ABTS)  solution, freshly prepared using one 50mg ARTS
tablet (Boehringer 1204 521) in 50m1  freshly prepared
50mM phosphate-citrate buffer pH5.0 f 0.03 % sodium
perborate (made with  1 phosphate citrate buffer with
sodium perbomle (PCSB) capsule (Sigma P4922) per 100ml
is WO 20051061488 PCTIGB2004MOS359  20 distilled
water), was added to each well. Plates were then
incubated far 20-60 minutes al  room temperature until
the optical density value of the "total" control
wells, measured at  405nm using a plate reading
spectrophotometer, was approximately 1.0. "Blank" (no
ATP)  and "total" (no compound) control values were
used to determine the dilution range of test  compound
which gave 50% inhiblioa of enzyme activity. (b) In
Vitro HUVEC Proliferation Assay This assay determines
the ability of a test compound to inhibit the growth
factor- stimulated proliferation of human umbilical
vein endothelial cells (HM C). HUVEC cells were
isolated in MCDH 131 (Gibco BRL) + 7.5% v/v foetal
calf serum  (FCS) and were plated out (at passage 2 to
8), in MCDB 131 + 2% v/v FCS + 3 g/ml heparin  



+ Igglml hydrocortisone, at a concentration of 1000
ceIlslwell in 96 well plates. After a  minimum of i
hours they were dosed with VEOF (3 ngfml) and
compound. The cultures  were then incubated for 4 days
at 37C with 7.5% COs On day 4 the cultures were pulsed
with l1Cilwell of tritiated-thyrnidine (Amersham
product TT2A 61) and incubated for 4 hours.  The cells
were harvested using a 96-well plate harvester
(Tomtek) and then assayed for  incorporation of
tritium with a Bete plate counler. Incorporation of
radioactivity into cells,  expressed as cpm, was used
to measure inhibition of growth factor-stimulated cell
proliferation by compounds. This methodology was also
used to assess compound effects  versus basal HUVEC
growth (i.e. endothelial cell proliferation in MCDH
131 + 2% v/v FCS  +Spglml heparin + lglml
hydrocortisone without the addition of exogenous
VEGF). (c) In rave Solid Tumour Disease Model This
test measures the capacity of compounds to inhibit
solid tumour growth.  CeLu-6 tumour xenografis were
established in the flank of female athymic Swiss
nulnu mice, by subcutaneous injection of 1xI06 Calu-6
cellslmouse in l001 of a 50% (v/v)  solution of
Matrigel in serum free culture medium. Ten days after
cellular implant, mice were  allocated to groups of
8-10, so as to achieve comparable group mean volumes.
Tumours were  measured using vernier calipers and
volumes were calculated as: (Ix w) x -4(I x w) x
(m/6),  where I is the longest diameter and w the
diameterperpendicu]ar to the longest. Test  compounds
were administered orally once daily for a minimum of21
days, and control  animals received compound drZueat
Tumours were measured twice weekly. The level of
growth inhibition was calcula ted by comparison of the
mean tumour volume of the control  group versus the
treatment group using a S Indent T lest and/or a
Mann-Whitney Rank Sum  Test The inhibitory effect of
comps and treatment was considered significant when
pNA5. F WO 2005!061488 FCTICR2004/005359  2t An
AZD2171 maleate salt as defined luereinbefore may be
prepared by any process  !mown to be applicable to the
preparation of chemically-related compounds. Such
processes  include, for example, those illustrated in
International Patent Application No. WO 00/47212  all
of which are incorporated herein by reference. Such
processes also include, for example,  solid phase
synthesis. Such processes, are provided as a further
feature of the invention and  are as described
hereinafter. Necessary starting materials may be
obtained by standard  procedures of organic chemistry,
AZD2171 free base may be prepared according to any of
the processes described in WO 00147212, see in
particular Example 240 of WO 00147212.  



Alternatively necessary starting materials are
obtainable by analogous procedures to those
illustrated which are within the ordinary skill of an
organic chemist The following processes (a) (b) and
(c) constitute further features of the present -
invention. Synthesis of AZD2171 Males le Sall Farm A
(a) Such a process provides a further aspect of the
present invention and comprises, for  example, the
steps of: (i) dissolving AZD2171 free base in an
organic solvent to forma solution; (ii) adding an
aqueous solution of maleic acid or adding a solution
of maleic acid in an  organic solvent; (ill) allowing
spontaneous nucleation to occur; - (iv) optionally
isolating the crystalline mixture of AZD2171 Forms A
and B so formed; (v) slurrying the mixture in a
solvent, for example methanol, until all the AZD2I71
maleate is Form A, (as may be determined by X-Ray
Powder Diffraction), for  example this may take 4
days; and (v) isolating the crystalline solid so
formed. (b) Another such process provides a further
aspect of the present invention and comprises, for
example, the steps of: (i) dissolving AZD2171 free
base in an organic solvent to form a solution; (i)
adding an aqueous solution of malefic acid or adding a
solution of maleic acid in an  organic solvent; (iii)
obtaining a solution, for example by heating or adding
more solvent, and adding a  seed of AZD217I maleate
Form A to initiate crystallisation of AZD2171 maleate
Form A; and (iv) isolating the crystalline solid so
formed. WO 20051041458 PCTIG020041005359  22 For part
(i) of (a) and (b) the mixture may, if required, be
heated to rellwc un tit  dissolution has occurred.
Alternatively, the mixture may, for example, be heated
to a  temperature less than the reflux temperature: of
the solvent provided that dissolution of more  or less
all of the solid malerial has occurred. It will be
appreciated that small quantities of  insoluble
material may be removed by filtration of the warmed
mixture. For part (i) of (a) and (b) the organic
solvent is preferably an alcohol, for example
methanol or isopropanol. 



For part (ii) of (a) and (b) the organic solvent is
preferably an alcohol, for example  methanol. (c)
Synnccsis of AZD2171 Male-ate Salt P B Such a process
provides a further aspect of the present invention and
comprises, for example,  the steps of : (i) dissolving
AZD2I7I maleate in an organic solvent to forma
solution; (ii) adding the solution to a solvent in
which AZD2171 maleate has a lower solubility  than it
does irk NW, for example toluene or ethyl acetate;
(iii) crystallisation of AZD2171 maleate Form B then
occurs; and  (iv) isolating the crystalline solid so
formed. In (c) a preferred organic solvent is a highly
solubilising solvent such as 1-methyl-2
pyrrolidinone. For pert (i) of (c) the mixture may, if
required, be heated to refux until dissolution has
occurred Alternatively, the mixture may, for example,
be heated to a temperature less than  the reflux
temperature of the solvent provided thet dissolution
of more or less all of the solid  material has
occurred. It will be appreciated that small quantities
of insoluble material may  be removed by filtration of
the warmed mixture. In (a), (b) and (c) above the
crystalline solid so formed may be isolated by say
conventional method, for example by filtration. The
invention is illustrated ltereina#ter by means of the
following non-limiting  Examples, data and Figures in
which, unless otherwise stated; (i) evaporations were
carried out by rotary evaporation in vacuo and work up
procedures were carried out after removal of residual
solids such as drying agents by  filtration; (ii)
yields are given for illustration only and are not
necessarily the maximum  attainable WO 20051061488
PCr1G$20041005359  23 (iii) melting points are
uncorrected and were determined using a Mettler
DSC820e;  (iv) the structures of the cad-products of
the formula I were confirmed by nuclear  (generally
proton) magnetic resonance (I'TMR) and mass spectral
lechniques; proton magnetic  resonance chemical shift
values were measured on the delta scale and peak
multiplicities are  shown as follows: a, singlet; d,
doublet' t, triplet; in, multiplet; hr, broad; q,
quail et quin,  quinlel; all samples run on a 13ruker
DPX 400 MHz at 300K in d6-DMSO,16 scans, pulse  



repetition time 10 seconds; (v) intermediates were not
generally fully characterised and purity was assessed
by  NMIt analysis; and (vi) the following
abbreviations have been used:- , I3MSO
dimethylsclphoxide NMP 1-methyl-2-pyrrolidinone
Example 1: AZD2171 Maleate Form A Under an inert
atmosphere ofnihngen AZD2171 crude free base (4.52g),
(prepared  for example as described in Example 240 of
WO 0(V47212) was slurried with isopropanol  (58.8 mL).
The mixture was heated at reflux for 15 minutes to
give a clear, dark solution.  The mixture was cooled
to 75 C and charcoal (0.226g) added The raixtwe was
reheated to  refux and held at reflux for an hour. The
mixture was then filtered he 1. The charcoal filter
rake was washed with hot isoprapanol (9 rnL). The
temperature of the combined filtrate and  wash was
adjusted to 55C and it preftllered solution of maleic
acid (1.173g) in water (2.71  mL) was added dropwise
over 5 minutes. The crude free base which previously
crystallised  dissolved during the addition. A line
wash of water (09 mL) was added. The mixture was
maintained at 55 C for 15 minutes and a seed of
AZD2171 maleate Form A (0.023g) added.  The mixture
was held at 55C for 4 hours. During the 4 hour hold
crystallisation became  established. The mixture was
cooled to 0 C over 8 hours. The mixture was held at On
C for a  minimum of 8 hours. The mixture was filtered
The cake was washed with isopropanol (9  mL). The
solid was dried in a vacuum oven at 50 C to give
4-((4-fluoro-2-methyl-].t  Indol-5-yl]osy)-6-macho
7-(3-(pyrrolidln-1-yl)propoxy)qulnazoline maleateForm
A.  1H NMR Spectrum: (400 MEiz DMSO): 1. 1.36 (s, 1H),
8.53 (s, IIi), 7.65 (s, lH), 7.43 (s,  IH), 7,18 (d,
111), 7.01 (d, 1H), 625 (s, lei), 6.04 (s, 213), 4.33
(t, 2H), 4.02 (s, 3H), 3.26- 3.3.70 (b, 411), 2.44,
(s, 3H), 2.24 (in, 2H], 2.02 (m, 4H). WO 2x051061459
PCTIGB20041905359  24 mp.: DSC analysis: onset of
melting at 198.3 C and a peek at 200,08 C  Example 2:
AZD21'll klaleate Form A Under an inert atmosphere
ofnitrogen AZD217t crude free base (23.Og) (prepared
for  example as described in Example 240 of WO
00147212) was slurried in methanol (223mL) in  vessel
I. The mixture was degassed by holding under vacuum
and then releasing the vacuum  with nitrogen This was
repeated five times. The slurry was then heated to
refux and held  there for 15 minutes to give a clear,
dark brown solution. The solution was cooled to 60C  



and than filtered through a Celite(r) pad (4.OOg) into
vessel 2. The Celite(r) pad was washed  with hot (60C)
methanol (78mL), the filtrate again going to vessel 2.
1 To vessel I was then charged methanol (11 lm.))
which was cooled to 0C. To vessel  I was then charged
meleic acid (5.50g) and the mixture stirred at 0C for
15 minutes until all  the maIeic acid had dissolved
The contents of vessel I were then charged to vessel 2
through an in-line filter whilst  maintaining the
temperature above 52C. A seed of AZD2171 maleate Form
A (0.0454g)  was added to vessel 2 at 55C and the
mixture held at 55C for 3 hours. The mixture was  then
cooled to 40C over 7 hours, then cooled further to -5C
over 6 hours. The solid was  filtered and washed with
methanol (100mL) at -5C. The product was dried in a
vacuum  oven for 24 hours to give
4-([4-fluero-2-methyl-IM
indoI-5-yi]oxy)-6-mcthoxy-7-(3-
(pyrrolidfn-1-yl)propoxy)quinazoline maleate Form A.
Example 3: AM2171 Maleate Form B AZD217L maleate Form
A (2.318) was dissolved in warns (--50 C)1VW. This
solution was added drupwise to toluene (23 mL) over 2
minutes at ambient temperature.  Material originally
precipitated as a solid then became an oil, then a
solid again, After stirring  for 10 minutes at ambient
temperature the solid was filtered and washed with
toluene (10  mL). The solid was dried in a vacuum
overt at ambient temperature overnight to give 4-((4-
flupro-2-methyl-lH-ladol-5-y1)
oxy)-6-tnethoxy-7-(3-(pyrroIldin-1-
yf)propoxy)qulnazoline maleate Form B. m-p.: DSC
analysis: onset of melting at 194.43 C and a peak at
195.97 C WO W02005/06145S 2CT1GB20041005359 25  Brief
Ilescriol[on of the Drawings Figure 1: DSC and TGA
Thermograms for AZD2171 Free base Monohydrate - with
temperature in C plotted on the horizontal axis and
heat flow/% weight loss an the vertical  axis Figure
2: X-Ray Powder Diffraction Pattern for AZD2171 free
base - with the 20 values  plotted on the horizontal
axis and the relative line intensity (count) plotted
on the vertical axis.  Figure 3: X-Ray Powder
Diffraction Pattern for AZD2171 Free base Monohydrate
Heated to  1000 C - with the 28 values plotted on the
horizontal axis and the relative line intensity
(count) platted on the vertical axis. Figure 4: X-Ray
Powder fif7rac4on Pattern for AZD2171 Free hase
Micronised - with the 28  values plotted on the
horizontal axis and the relative line intensity
(count) plotted on the  



vertical axis. Figure 5: X-Ray Powder Diffraction
Pattern for AZD2171 Maleate Salt Form A - with the 20
values plotted on the horizontal axis and the relative
line intensity (count) plotled on the  vertical exia
Figure 6: DSC Thermogram for AZD2I71 Maleate Form A -
with temperature in C plotted  on the horizontal axis
and endothermic beat flow (milliWatts (mw)) plotted on
the vertical  axis. Figure 7: AZD2171 Maleate Form A
Vapour Sorption Isotherm at 25C -with target relative
humidity (RH) (%) plotted an the horizontal axis and
change in dry mass (%) plotted an the  vertica[ axis,
Figure 8: X-Ray Powder Diffiaction Pa Rem AZD2171
Maleate Salt Farm B - with the 20  values plotted on
the horizontal axis and the relative line intensity
(count) plotted on the  vertical axis. Figure 9: DSC
Thermogram for AZD217I Maleate Form B - with tempe
ature in C plotted  on the horizontal axis and
endothermic beat flow (milliWatts (mW)) plotted on the
vertical  axis. Figure 10: X-Ray Powder Diffraction
Patterns for AZD2171 Maleate Slurry Eaperimentwilh
the 28 values plotted on the horizontal axis and the
relative line intensity (count) plotted on  the
vertical axis. WO 20n51061488 PCTIGE2004I005359  26
Details of Techniques Used  X-Ray Powder Difractlon
Table 5 Relative Intensity-* Definition  25 - 100 vs
(very strong)  10 - 25 s (strong)  3-10 m (medimn)
1-3 w (weak) * The relative intensities are derived
from diffractograms measured with fixed slits
Analytical lnstrumcnt; Siemens D5000 The X-ray powder
diffiaction spectra were determined by mounting a
sample of the  crystalline salt on Siemens single
silicon crystal (S SC) wafer mounts and spreading out
the  sample into a thin layer with the aid of a
microscope slide. The sample was spun at 30  



revolutions per minute (to improve counting
statistics) and irradiated with X-rays generated  by a
copper long-fine focus tube operated at 40kV and 40mA
with a wavelength of 1.5405  angstroms. The collima
led X-ray source was passed through an automatic
variable  divergence slit set at V20 and the reflected
radiation direcled through a 2mm andscauer slit  and a
0.2mm detector slit. The sample was exposed for I
second per 0.02 degree 2-theta  increment (continuous
scan mode) over the range 2 degrees to 40 degrees
2-theta in them- theta made. The running time was 31
minutes and 41 seconds. The instrument was equipped
with a scintillation counter as detector. Control and
data capture was by means of a Dell  Optiplex 686 NT
4.0 Workstation operating with Diffiact+ software.
Persons skilled in the  art of X-ray powder
diffraction will realise that the relative intensity
of peaks can be affected  by, for example, grains
above 3D microns in size and non-unitary aspect ratios
which may  affect analysis of samples. The skilled
person will also realise that the position of
reflections  can be affected by the precise height at
which the sample sits in the diffractometer and the
zero calibration of the diffzactometer. The surface
planarity of the sample may also have a  small effect
Hence the dill uetion pattern data presented are not
to be taken as absolute  values. Sieving/
Micronisation AZD2171 free base was sieved prior to
Micronising using almm stainless steel sieve, the
base being used for product collection and for manual
feeding directly into the microniser.  Approximately
7.5g ofAZD217I free base was sieved. WO 20051061488 27
PCTIGB20041005359  A clean SIS lined 2" Microniser was
used. Manual feed rate: approximately 213g per minute.
Grind air pressure range 10120 psi (0,6711.33
atmospheres).  Venturi air pressure range 20!25 psi
(1,3311.61 atmospheres).  Dynamic 'V ap our Sorption
Analytical Instrument; Surface Measurements Systems
Dynamic Vapour Sorption Analyser.  About 5mg of
material contained in a quartz holder at 25 C was
subjected to humidified  nitrogen at the following
relative humidities (RH): 0, 20, 40, 60, 80, 95, 80,
60, 40, 20, O%RH  in duplicate. Differential Scanning
Calorimetrv  Analytical Instrument: Mettler DSC620e.
Typically less than 5mg of material contained in a 40[
aluminiwn pan fitted with a pierced  lid was heated
over the temperature range 25C to 325C at a constant
healing sale of 10C  



per minute. A purge gas using nitrogen was used - flow
rate l00ml per minute. Thermo avimotric pal sis
Analytical Instrument: Mettler TG851. Typically
between 3 and 12 mg: of material contained in a 70l
alox (aluminium oxide)  crucible was heated over the
temperature range 25C to 325C at a constant heating
rate of  10C per minute. A purge gas using helium was
used - flow rate 50mi per minute. Karl Fischer Water
Content Analytical Instrument: Mitsubishi Moisture
Meter CA-05.  Typically approximately 50 mg of
material was used. WO 200510411N8 PCT/GB20041005359
28 s  CLAIMS 1. A maleate salt of AZD2171. 2. Amaleate
salt of AZD2171, according to claim 1, in the
crystalline form, Form A.  3. A maleate salt of
AZD2171, according to claim 1, in the crystalline
form, Form B.  4. A malealo salt of AZD2171, according
to claim 2, in the crystalline form, Form A,  wherein
said salt has an X-ray powder diffraction pattern with
at least one specific peak at  about 2-theta = 21.5,
5. A maleate salt of AZD2171, according to claim 2, in
the crystalline form, Form A,  wherein said salt has
an X-ray powder dim-action pattern with at least one
specific peak at  shout 2-theta a 16.4. 6. A maleate
salt of AZD2171, according to claim 2, in the
crystalline form, Form A,  wherein said salt has an
X-ray powder diffraction pattern with at least two
specific peaks at  about 2-theta = 21.5 and 16.4. 7.
Amaleate salt of AZD2171, according to claim 2, in the
crystalline form, Form A,  wherein said salt has an
X-ray powder diffraction pattern with specific peaks
at about 2-theta  = 21.5, 16.4, 24.4, 20.7. 25.0,
16.9, 12.1, 22.2,17.4 and 17.6. 8. A maleate salt of
AZD2171, according to claim 2, in the crystalline
form, Form A,  wherein said salt has an X-ray powder
diffraction pattern substantially the same as the
X-ray  powder diffraction pattern shown in Figure 5.
9.' A maleate salt ofAZD2171, according to claim 3, in
the crystalline form, Form B,  wherein said salt has
an X-ray powder diffraction pattern with at least one
specific peak at  about 2-theta = 2420. 



WO 20051061488 PCPIGB20041005359  29 10. A melee Ie
salt of AZDZ171, according to claim 3, in the
crystalline form, Form B,  wherein said salt has an
X-ray powder diffaction pattern with at least one
specific peak at  about 2-theta = 22.7. 11. A maleate
salt of AZD2I71, according to claim 3, in the
crystalline form, Form B,  wherein said salt has an
X-ray powder diil'raction pattern with at least two
specific peals at  about 2-theta = 24.2 and 22.7. 12.
A maleate salt of AZD2171. according to claim 3, in
the crystalline form, Form B,  wherein said salt has
an X-ray powder diffraction pattern with specific
peeks at about 2-theta  24.2, 22.7, 15.7, 12.0, 27.1,
25.0, 173, 15.0, 23.1 and 12.6. 13, A maleate salt of
AZD2171, according to claim 3, in the crystalline
form, Form B,  wherein said salt has an X-ray powder
di ffrootion pattern substantially the same as the
X-ray  powder diffraction pattern shown in Figure 8.
14. A pharmaceutical composition which comprises a
maleate salt of AZD2171 according  to claim 1 in
association with a pharmaceutically acceptable
excipient or carrier, l5. A pharmaceutical composition
according to claim 14 wherein the AZD2I71 malealc
salt is in the crystalline form, Form A. 16. A
pharmaceutical cornposition according to claim 14
wherein the AZD2171 maleate  salt is in the
crystalline form, Form B. 17. A process for the
preparation of a maleate salt of AZD2171 in The
crystalline form  Form A, as claimed in claim 2, which
comprises, (i) dissolving AZD2171 free base in an
organic solvent to form a solution; (ii) adding an
aqueous solution of maleic acid or adding a solution
of maleic acid in an  organic solvent; (iii) allowing
spontaneous nucleation to occur, (iv) slurrying the
mixture in a solvent until all the AZD2171 maleate is
Form A; and  (v) isolating the crystalline solid so
formed. 4i WO 20 05 /0 6 14 98 PCT/GB20041005359  --
30 18. A process for the preparation of a maleate salt
of AZD2171 in the crystalline form  Form A, as claimed
in claim 2, which comprises: (i) dissolving AZD2171
free base in an organic solvent to form a solution; 



(ii) adding an aqueous solution of maleic ecid or
adding a solution of maleic acid in an  organic
solvent; (iii) obtaining a solution and adding a seed
of AZD2171 maleate Form A to initiate  crystallisation
of AZD2171 maleale Form A; and (iv) isolating the
crystalline solid so formed -  19. A process for the
preparation of a maleate sail ofAZD2171 in the
crystalline form  Farm B, as claimed in claim 3, which
comprises: (I) dissolving AZD217I rnaleato in an
organic solvent to form a solution; (it) adding the
solution to a solvent in which AZD2171 maleate has a
lower solubility  than it does in NMF; (iii)
crystallisalion of AZD2171 maleate Form B then occurs;
and  (iv) isolating the crystalline solid so formed.
20. Use ofa maleate salt of AZD2171 as claimed in
claim 1 in the man facture of a  medicament for use in
the production of an anliangiogenic and/or vascular
permeability  reducing effect in a warm-blooded animal
such as a human being. 


