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AZD2171 free base (4-((4-fluoro-2-methyi-1 H-indol-5-yljoxy)-6-methoxy-7-(3-
(pyrrolidin-1-yl)propoxy)quinazoline) is a crystalline monohydrate under ambient conditions.
Differential Scanning calorimetry (DSC) analysis was carried out according to the method

described hereinafter and shows a large broad endotherm between 95° and 170° C due to loss
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vs = very strong
It has been found that when a sample of AZD2171 free'base is dehydrated, for
example on heating to 100°C, the sample becomes amorphous (Figure 3) and does not then
rehydrate but stays amorphous thereafter. This could be problematic if AZD2171 free base
were to be formulated as a pharmaceutical 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,
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AZD2171 maleate is readily crystallised, is highly crystalline, non-hygroscopic and

has a reproducible stoichiometric ratio of drug to counter-ion of 1:1.
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Sorption studies (observed hysteresis and absorption of water) or Thermogravimetric Analysis
(TGA)
¢ Bvidence for polymorphism from Differential Scanning Calorimetry (DSC) thermograras
The term ‘non-hygroscopic’ means absorbing < 1% moisture at 80% RH
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 salt, 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 eagier to formulate than AZD2171 free base and to provide more reproducible dosing
results. By “substantially free of amorphous material” is meant that the amount of amorphous

material is less than 10%, preferably less than 5%, more preferably less than 2%,




results. By "substantially free of anorphous material™

is nmeant that the anount of anorphous material is

| ess than 10% preferably I ess than 5% nore

wo edehasy | ess than 2% WO 2005/ 061488 PCT/GB2004/005359
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crystalline forms A and B. According to the present
mllcﬁ%‘gﬁ%fn()n there is provided a mal eate salt of AzD2171
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nost Prom nent X- Jowde y f t] .
202fs EASVERdLEING Cpﬂg%g@wg ?E? 2‘3‘1 6 hved? @? g@‘ﬁ{%&“ Ais
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24.38173. 7vs 20.72171.7vs 25.02571. A 16. 92155. 5vs

Figure §88ha ten pros iy onpirp Rt pesi(sare SO R Ay i 17.62739. 1vs Vs
TabWery strong According to the present invention there

IS provided a nmaleate salt of AZD2171 i first
Epw og Tromams KR BF WA DigrasHan el for AZPT78 Melégte Form A

X-ray pOWOgRhohLT racihffisial [[er Rédve

Theta (20) Count Intensity
21.522 100 vs
16.366 78.3 Vs
24381 73.7 \&
20.721 1.7 vs
25.025 715 \&]
16.921 55.5 vs
12.085 44,1 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 of AZD2171 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 = 21.5°,
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 one specific peak at about 2-theta = 16.4°,




at | east one specific peak at about 2-theta = 21.5.
According to the present invention there is provided a
mal eate salt of AzZD2171 in a first crystalline form
whptz/fsiagsherein said salt has an X-ray powdePCT/GB2004/005359
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According to the present invention there is provided a maleate salt of AZD2171in 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°,




at | east one specific peak at 2-theta = 16. 4.

According to the present invention there is provided a
mal eate salt of AzZD2171 in a first crystalline form
VHDRO0T/#G1488her ei n sai d salt has an X-ray powdePCT/GB2004/005359
diffraction pattern with & |east two specific peaks

at 2-theta = 21.5 and 16.4. WD 2005/061488
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Intensity Relative
Angle 2-
Count Intensity
Theta (20)
24,156 100 \E
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17.724 37.7 Vs
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Vs = very strong




17.72437. 7vs 15. 04435. 4vs 23.10234.5vs 12. 62534. 2vs vs
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According to the present invention there is provided a
wontoesitoeds8al t of AZD2171 in a second cryst al PCHEBRGH/PASISY
Form B, wherein said salt has an X-ray powder
diffraction pattern wth at |east one specific peak

at about 2-theta = 24.2. According to the present
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128 ray powder diffraction pattern shown in Figure 8.
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with at least two specific peaks at 2-theta = 24.2° and 22.7° wherein said values may be plus
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According to the present invention there is provided a maleate salt of AZD2171 ina
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, 25.0, 17.7, 15.0, 23.1 and 12.6°
wherein said values may be plus or minus 0.5° 2-theta.

According to the present invention there is provided a maleate salt of AZD2171 ina
second crystalline form, Form B, wherein said salt hag an X-ray powder diffraction pattern

with at least one specific peak at 2-theta = 24.2°,




second crystalline form Form B, wherein said salt has
an X-ray powder diffraction pattern wth specific

peaks at 2-theta = 24.2, 22.7, 15.7, 12.0, 27.1, 25.0,
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pr cuicokddn@atodinmbeapet sfihe present invention there is provided a dimaleate salt
of AZD2171. A dimaleate salt my be formed through the addition of two moles of maleic
acid to onemole of AZD2171 free base.

When it is stated that the present invention relates to a crystalline form of AZD2171
free base, or AZD2171 maleate Form A or AZD2171 maleate 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%.
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Diffraction Procedures). Cenerally, a neasurenent

error of a diffraction angle in an X-ray powder
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In (2}, (b) and (¢) above the crystalline solid so formed may be isolated by any
conventional method, for example by filtration.

The invention is illustrated hereinafter 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;
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The mixture was held at 55°C 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 0° C for a
minimoum of 8 hours. The mixfure 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-1H-
indol-5-ylloxy)-6-methoxy-7-(3-{(pyrrolidin-1-yl) propoxy)quinazoline maleate Form A.
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1H), 7.18 (d, 1H), 7.01 (d, 1H), 6.25 (s, 1HL), 6.04 (s, 2H), 4.33 (t, 2H), 4.02 (s, 3H), 3.26-
3.3.70 (b, 4H), 2.44, (s, 3H), 2.24 (m, 2H), 2.02 (m, 4H).
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(pyrrolidin-1-yl)propoxy)quinazoline mal eate Form A.
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Opsﬁpfex 636 QITQWI 'c%tf?l & operﬂlen tw1{h%1f§act+%ﬁwaren%¥rsons skilled in the
art of X-ray powder diffraction will realise that the relative intensity of peaks can be affected
by, for example, grains above 30 microns in size and non-unitary aspect ratios which may
affect analysis of samples. The skilled person will also realise that the position of reflections
can be affected by the precise height at which the sample sits in the diffractometer and the
zero calibration of the diffractormeter. The surface planarity of the sample may also have a
small effect. Hence the diffraction pattern data presented are not to be taken as absolute
values.

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 of AZD2171 free base was sieved.
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28 CLAIMS 1. A naleate salt of AzZD2171. 2. A nul eate
salt of AZD2171, according to claim1, in the
crystalline form FormA 3. A maleate salt of
W%Wﬁ’l“sgaccor ding to claim1, in the crystalplirmms2004/005359
form FormB. 4. A mal eatezsalt of AzZD2171, according
toclaim2, in the crystalline form FormA wher ei n
said salt has an X-ray powder diffraction pattern with
Cghlgast one specific peak at about 2-theta = 21.5.
mal eate salt of AZD2171, according to claim?2, in
t he crystal line form FormA, wherein said salt has
an X-r action pattern with at | east one
speé"lrf1 E’a"ﬁé‘ F(O{ﬂ‘gb%{;@ut 2-theta = 16.4. 6. A naleate
salt of AZD2171, according to claim2, in the
crystall|ne fo Form A, . wherejn sald sal
r Aymeaigantt tof A 4P B EerFAT oS Paliar RmoForm A
speC|f| c peaks at about 2-theta = 21.5 and 16 4. 7 A
mal eate salt of AZD2171, accordi ng to_cl ai
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X-ray powder dlffractlon pattern vvlth spe(:|f|c peaks
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wiedR & ils 180645 Qh XY pbRAG AR D0 phatferk W8h 6 1Yt &le shétfic peak at
for Form A, wherein said salt has an X-ray powder
abgptfftpele £5 P pat tern substantially the same as the
X-ray powder diffraction pattern shown in Fi gure 5.
9. A maleate salt of AZD2171, according to cI aim 3
5.t he Adpaispigisplt A% 1AL, aaptiing to clgmpt. & the s7rta i@arth%fgm A,
wittheireal YA 1P A bk aG B ActRAPhEIR with bedt odeQBSh RS at
specific peak at "~about 2-theta = 24.2. WO 2005/061488
abpes PP o0 905359 29 10. A nmleate salt of AzZD2171,
according to claim3, in the crystalline form Form B,
wherein said salt has an X-ray powder diffraction

6. pat Aeprieqiesht af AL @ﬁ@d@gé% Plein2, ok oxptalligy By, Form A,
witrdiD @l dit 194 af X—rll} poﬁd&%ﬁfﬁﬁétﬁn%ﬁﬁém Qrfth AMER b specific peaks at

according to claim3, in the crystalline form Form B,
abofrtbstn =S Yegldiotd has an X-ray powder diffraction

pattern wth at | east two specific peaks at about
2-theta = 24.2 and 22.7. 12. A naleate salt_ of
7. AZD2pl eatg Selbpich A2 178, acrarding 3o clpin 3. frethe prystalling foge, Form A,
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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 of AZD2171, 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 == 24.,2°,




13. A naleate salt of AzZD2171, according to claim 3,
inthe crystalline form FormB, wherein said salt

has an X-ray powder diffraction pattern substantially
vwideoseissas the X-ray powder diffracti on papCeGB2004/005359
shown in Figure 8. 14. A pmarnaceutical conposition

whi ch conprises a maleate salt of AZD2171 according
toclaiml1 in association with a pharmaceutically
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dﬁ% oIC&| conposi tion according to claim14
ereln t e AZD2171 naleate salt is in the
crystalllne form FormB. 17. A process for the
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AZD2171 in the crystalline form FormA, as claimed in

claim?2 L) . dissol vy 17
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sol ut.l.on,.of c_acigd an organic solvent; (iii)
Wﬁﬁ%ﬂ%ﬁ%ﬁamépggpﬁﬁpgﬂnb1§mﬁgd|ng a seed of AZD2171

mal eate Form A to initiate crystallisation of AZD2171

| eate For A and ol at i, n
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Form B, as clained in claim3, which conprises: (i)

di ssol ving AZD2171 mal eate in an organic solvent to
15. or A phas@hdesutieu torfipdsitioa debortiingtth elafio t 41tvhasinttie AZBTINY enleate

S#WS%ﬁh%FY% ﬁ%a%nnqpleaxe has a | ower solubility than

16. A pharmaceutical composition 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;
(i) adding an aqueous solution of maleic acid or adding a solution of maleic acid in an
organic solvent;
(iif) 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.




(iii) crystallisation of AZD2171 mal eate Form B t hen
occurs; and (iv) isolating the crystalline solid so
fornmed. 20. Use of a maleate salt of AzZD2171 as

wad miosedadgsn claim 1l in the manufacture of a pediGBarmeines3ss
for use in the production ef an anti angi ogeni c and/ or
vascul ar perneability reducing effect in a

war m bl ooded ani mal such as a human being. 21. A

met hod for producing an antiangi ogeni ¢ and/or vascul ar
permeability reducing effect in a warm bl ooded
1&ni néapz;ocmécn thesprepammivnnt peplge salrofdgdd 1 BF inghpedyystalline form

r el S 0 S SR BT N A0 70 el et sal
af) cHasaiedg AﬁD@[l’ah figetbase in an organic solvent to form a solution;
(i) adding an aqueous solution of maleic acid 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 maleate Form A; and

(iv) isolating the crystalline solid so formed.

19. A process for the preparation of a maleate salt of AZD2171 in the crystalline form
Form B, as claimed in c¢laim 3, which comprises:
(i) dissolving AZD2171 maleate in an organic solvent to form a solution;
(ii) adding the solution to a solvent in which AZD2171 maleate has a lower solubility
than it does in NMP;
(iif) crystallisation of AZD2171 maleate Form B then occurs; and

(iv) isolating the crystalline solid so formed.

20, Use of a maleate salt of AZD2171 as claimed in claim 1 in the manufacture of a
medicament for use in the production of an antiangiogenic and/or vascular permeability

reducing effect in a warm-blooded animal such as a human being,

21. 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 maleate salt as

claimed in claim 1,




