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WO 2007/ 132227PCT/ GB2007/ 001771 MALEATE CO CRYSTAL OF
AZD1152 The present invention relates to a novel
co-crystal and nore particularly to a novel co-crystal
formof 2- {ethyl[3-(214-[(5-

2-1(3-fl uorophenypam nol - 2- oxoet hyl 1- | H pyrazol - 5

VQ PR HE qui nazol i n-7-y1) oxy) propyl ] ami no} PETHIA2007/001771
di hydrogen phosphate (hereid referred to as AZD1152)
which is an aurora kinase inhibitor that is useful in
the treatnment of hyperf ebidresati mendbseases such as
cancer. Mre specifically the invention relates to a
rnal eate co-crystal of AZD1152, to a process for the

re ation .of a naJ eate co-cr f AZD11
P e e BB o cgree St AR e o P oty s novel
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er liferative d seases .such a
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pheteith fdeRtdied 2MEL AMSHy WWinthal ¥r @bl dirRshs @ in&BRSEinaRkn tumours
cycle regul ators are the cyclin dependent kinases gor
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i ncl udi ng both breast and col on tunours. Aurora-A may
be the major target gene of this anplicon, since
aurora-A DNA is anplified and naNA overexpressed in
greater than 50% 5of primary human col orectal cancers.
In these tunours aurora-A protein |evels appear
greatly el evated conpared to adjacent normal tissue.
In addition, transfection of rodent fibroblasts wth
human aurora-A | eads to transformation, conferring the
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nunber and an increase in aneapl oidy, a known event in
t he devel opnent of cancer. It has al so been shown
that there is an increase in expression of aurora-B
(Adanms et a)., 2001, Chronsoma. 110(2):65-74) and
veoip@r/e2e37( Ki nura et at, 1999, Journal of Bi etogseab/ioo1771
Chem stry, 274(11): 7334-40) in tunour cells when
compared to normal cells. Aurora-B i s over-expressed
in cancer cells and increased |evels of aurora-B have
opesittian soricets thedrvoblentrt ofhirhenadiansetding nagesr. of he aurora-A
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be predicted to be active across all proliferating
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signalling nolecules (e.g. EGFR) would be predicted to
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AZD1152 AZD1152 is a pro-drug that is rapidly and

conpletely converted (in human plasm) to the active

noiety referred to herein as AZD1152 HQPA: WO

2007/ 132227PCT/ GB2007/ 001771 AZD1152 HQPA AZD1152

WO Q132327an ATP- conpetitive and reversi bl e inthidB20ar001771

of the aurora 5 kinases with potent activity agai nst

aurora A, B-INCENP and C- I NCENP (Ki's 1369 +419.2 JIM
+0.386 nlVI and 17.03 +12.2 nM respectively).
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AZDI1152
AZD1152 is a pro-drug that is rapidly and completely converted (in human plasma)
to the active moiety referred to herein as AZD1152 HQPA:
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particul ar, WO 2004/ 058781 does not discl ose any ot her
co-crystal of AZD1152 and it -5- certainly does not
consi der whether any particular co-crystals of
particul ar conpounds woul d possess surprising benefits
wodopaskicul arly not benefits that m ght am@ldrazsbe/oor771
the probl ens di scussed herein. Unexpectedly and
surprisingly we have found4;hat the mal cate co-crystal
of 5AZD | 152 exists in an anhydrous form which is
substanti ally non-hygroscopi c. Furthernore, although
the stoichionetric ratio of drug to gal eate nmay vary
within a range of; for exanple,NDH8: B 1.2:1, or
0.9:1 to 1.1:1, we have found that e npleate
co-crystal of AzZD1152 di scl of§ rein @ F
reproduci bl e stoichiometrie ratio of drug=vo mal eate
of substantiahly 1:1. Th- S i veness of a wei ght
dose of AZD11%2 pwal eate :ﬁ Is intherefore
affected by tedtnratur% and r Iatlve humdity to a
much | esser extent than that of the free form the
di hydrochl oride salt and other co-crystal forns of
AZD1152 that have been &¢BILEZHEFA Additionally, the
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as the water content will vary. The effectiveness of any dose determined by weight is thus
also dependent on the temperature and relative humidity to which it is exposed. Dynamic
Vapour Sorption has been used to measure the variation in the level of water associated
with AZD1152 with humidity.

WO 2004/058781 discloses, in general terms, certain pharmaceutically acceptable
salts of the compounds disclosed therein. AZD1152 is only disclosed as the
dihydrochloride salt and as the free form. No other forms of AZD1152 are mentioned. In
particular, WO 2004/058781 does not disclose any other co-crystal of AZD1152 and it
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30(ii)an ionic interaction where proton transfer

bet ween t he AZD1152 and mal ei ¢ acid has
occurred to forma maleatc salt of AZD1152, or
(iii)mxtures of (i) and (ii) above. WO
RO6471:32227PCT/ GB2007/ 001771 In a partigt@s2007/001771
enbodi nent of the invention, the nmal cate co-crystal
conprises is a non-ionic asgociation between the
AZD1152 drug and the maleic acid (i.e. where no proton
cerfaiHy fless nprondde whetbel abe puwbeiter theryslalagof mﬁutulah@mjﬁﬁhr&ls c
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(1) a non-ionic association between the AZD1152 and maleic acid (i.e.

where no proton transfer has occurred between the drug and the maleic
acid); or

(1) an ionic interaction where proton transfer between the AZD1152 and
maleic acid has occurred to form a maleate salt of AZD1152, or

(iii) mixtures of (i) and (i) above.
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WD 20071132227PCT/ G112007/ 001771 -7- Table 1 Angle
2-Theta Relative Intensity % Angle 2-Theta Relative
Intensity %5.118 100 22.425 18.8 6.446 18.8 23. 228

26.8 8.158 28.1
WO 2007/132227 PCT/GB2007/001771

-6-

In a particular embodiment of the invention, the maleate co-crystal comprises is a
non-ionic association between the AZD1152 drug and the maleic‘acid (i.e. where no proton
transfer has occurred between the drug and the maleic acid).

In an alternative embodiment of the invention, the maleate co-crystal is a maleate
salt of AZD1152.

In a particular embodiment, a maleate co-crystal of AZD1152 is formed by mixing
AZD1152 free form with maleic acid in a suitable solvent such as methanol, dimethyl
sulphoxide (DMSO) or a mixture of DMSO with methanol, acetonitrile, and other similar
solvents. The maleate co-crystal may be isolated by allowing crystallisation to occur and
then isolating the resultant crystalline material. The identity of a maleate co-crystal of
AZ1152 of the present invention can be confirmed by proton nuclear magnetic resonance
(NMR) analysis. ’

It should also be understood that a compound or co-crystal of the invention may
exhibit the phenomenon of tautomerism and that the formulae drawings within this
specification can represent only one of the possible tautomeric forms. It is to be
understood that the invention encompasses any tautomeric form which has Aurora kinase
inhibitory activity and in particular Aurora-A and/or Aurora-B kinase inhibitory activity
and is not to be limited merely to any one tautomeric form utilised within the formulae
drawings.

The present invention also relates to a particular crystalline form of the maleate co-
crystal of AZD1152. This crystalline form is prepared by crystallising the maleate crystal
of AZD1152 from an organic solvent such as a mixture of methanol and dimethyl
sulphoxide (DMSO). Further experimental details are provided in the Examples.

Accordingly, the invention provides a crystalline form of the maleate co-crystal of
AZD1152.

The crystalline form of the maleate co-crystal of AZD1152 is characterised in that
it provides an X-ray powder diffraction pattern substantially as shown in F igure 1,

The most prominent X-ray powder diffraction peaks for the crystalline form of the

maleate co-crystal of AZD1152 are shown in table 1:



23.583 37.7 10.171 13.1 23.994 25.7 11.917 5.9 24.271
24.1 12.861 18 24.671 23.3 13.849 48.3 25.32 19.1

14.909 25.2 25.574 32.9

WO 2007/132227 PCT/GB2007/001771
-7-
Table 1
Angle Relative Angle Relative
2-Theta © | Intensity % 2-Theta ° Intensity %

5.118 160 22.425 18.8
6.446 18.8 23.228 26.8
8.158 28.1 23.583 37.7
10.171 13.1 23.994 25.7
11.917 59 24.271 24.1
12.861 18 24.671 233
13.849 48.3 25.32 19.1
14.909 25.2 25.574 329
15.234 36 25.813 43.8
15.738 27.6 26.21 353
16.506 18.8 27.122 16
16.884 23 | 27.946 45.4
17.232 42.5 28.418 31.6
18.134 13.8 28.847 21.7
19.327 62.7 29.725 26.1
19.82 38.8 30.521. 18.8
20.082 61 31.74 15.4
20.582 . 614 33.424 14.7
21.008 32 36.181 153
21.663 87.3 38.106 10.8

According to the present invention there is provided a crystalline form of the maleate

co-crystal of AZD1152, wherein said co-crystal has an X-ray powder diffraction pattern

with at least one specific peak at about 2-theta = 15.2°.

According to the present invention there is provided a crystalline form of the

maleate co-crystal of AZD1152, wherein said co-crystal has an X-ray powder diffraction

pattern with specific peaks at about 2-theta = [2.9°,



10

15

20

25

30

15. 234 36 25.813 43.8 15.738 27.6 26.21 35.3 16.506
18.8 27.122 16 16.884 23 27.946 45.4 17.232 42.5
28.418 31.6 18.134 13.8 -8-

According to the present invention there is provided a crystalline form of the
maleate co-crystal of AZD1152, wherein said co-crystal has an X-ray powder diffraction
pattern with specific peaks at about 2-theta = 15.2 or 10.2°.

According to the present invention there is provided a crystalline form of the
maleate co-crystal of AZD1152, wherein said co-crystal has an X-ray powder diffraction
pattern with specific peaks at about 2-theta = 18.1°.

According to the present invention there is provided a crystalline form of the
maleate co-crystal of AZD1152, wherein said co-crystal has an X-ray powder diffraction
pattern with at least one specific peak at about 2-theta = 10.2°, 12.9°, 15.2° or 18.1°.

According to the present invention there is provided a crystalline form of the
maleate co-crystal of AZD1152, wherein said co-crystal has an X-ray powder diffraction
pattern with specific peaks at about 2-theta = 12.9° and 15.2° and/or 10.2°.

According to the present invention there is provided a crystalline form of the
maleate co-crystal of AZD1152, wherein said co-crystal has an X-ray powder diffraction
pattern with specific peaks at about 2-theta = 10.2°, 12.9°, 15.2° and 18.1°.

According to the present invention there is provided a crystalline form of the
maleate co-crystal of AZD1152, wherein said co-crystal has an X-ray powder diffraction
pattern with specific peaks at about any one of or combination of the 2-theta ° values
shown in table 1.

According to the present invention there is provided a crystalline form of the
maleate co-crystal of AZD1152, wherein said co-crystal has an X-ray powder diffraction

pattern substantially the same as the X-ray powder diffraction pattern shown in Figure 1.

According to a first aspect of the present invention, there is provided a crystalline
form of the maleate co-crystal of 2-{ethyl[3-({4-[(5-{2-[(3-fluorophenyl)amino]-2-
oxoethyl}-1H-pyrazol-3-yl)amino]quinazolin-7-yl }oxy)propyl]amino}ethyl ~ dihydrogen

phosphate, wherein said co-crystal has an X-ray powder diffraction pattern with specific

peaks at about 12.9°, 15.2° and/or 10.2°.

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

pharmaceutical composition comprising the maleate co-crystal of 2-{ethyl[3-({4-[(5-{2-

[(3-fluorophenyl)amino]-2-oxoethyl }-1H-pyrazol-3-yl)amino]quinazolin-

7yl}oxy)propyl]amino}ethyl dihydrogen phosphate in association with a pharmaceutically

acceptable diluent or carrier.
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28.847 21.7 19.327 62.7 29.725 26.1 19.82 38,8 30.521.
20.082 61 31.74 15.4 20.582.4,61.4 33.424 14.7 21.008
32 36.181 15.3

The crystalline form may have an X-ray powder diffraction pattern with specific
peaks at about 2-theta = 12.9° and 15.2° and 10.2°, the crystalline form may also have an
X-ray powder diffraction pattern with a specific peak at about 2-theta = 18.1°.

The crystalline form according to the first aspect may have an X-ray powder
diffraction pattern with a specific peak at about 2-theta = 18.1°.

The crystalline form may have an X-ray powder diffraction pattern substantially the
same as the X-ray powder diffraction pattern shown in FIG. 1.

When it is stated herein that the present invention relates to a crystalline form of the
maleate co-crystal of AZD1152, the degree of crystallinity as determined by X-ray powder
diffraction data is conveniently greater than about 60%, more conveniently greater than
about 80%, preferably greater than about 90%.

In the preceding paragraphs defining the X-ray powder diffraction peaks for the
crystalline forms of the maleate co-crystal of AZD1152, the term “at about” is used in the
expression “...at about 2-theta =...” to indicate that the precise position of peaks (i.c. the
recited 2-theta angle values) should not be construed as being absolute values because, as
will be appreciated by those skilled in the art, the precise position of the peaks may vary
slightly between one machine and another, from one sample to another, or as a result of

slight variations in measurement conditions utilised. It is also stated in the preceding
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21.663 87.3 38.106 10.8 According to the present
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patterns shown in Figure 1 and any crystals providing
X-ray powder diffraction patterns substantially the
same as that shown in Figure | fall within the scope
of the present invention. A person skilled in the art
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conpositions anywhere within the range of 0.6- 1.4
AZ1) 1152 free form: 1.0 rnaleic acid. Suitably, the
rati o of AZD1152 free form maleic acid in the m xture
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be. unco .ed or coat elther to
e P e TR PP st SRE it e or more
prea@’s@wp‘at Peitablfdispbising ot witting erggmtedide;nipemmgugﬁntt ble exemphﬁed
by Qﬂ)\?& Jh%ﬁcgtrg&ttlb% abge;eag,hdltx(fnﬁl erxméne% suc\lgls?s F\% etemng, f?avourmg

earance, In
an@@%@nv&m@@rra@%@dtelmexagents and procedures wel |

known p'h!ﬁn%a%ti@zﬁtcompositions of the invention may also be in the form of

oil-in-water emulsions. The oily phase may be a vegetable oil, such as olive oil or arachis
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Conpositions for oral use may be in the formof hard
gelatin capsules in which the active ingredient is

m xed with an inert solid diluent, for exanple,

cal ci um carbonate, cal ci um phosphate or kaolin, or as
wanioh7/gebtati n capsul es in which the active | mgrese@nno1771
is WD 20071132227PCI 7GL12007/ 001771 -12- m xed with
water or an oil such as pegput oil, liquid paraffin,

soya bean oil, coconut oil, or preferably olive oil,

O%ror ammest Ribrsughcas Spsteathide lietid pirelin or a mixAguefos of these.
St ReARIsATiR: SRAR &xﬁJy Y, f&o&mbl@ n%ﬁ?ah@%%%’?nlg' %i}%xrs S 0L, N

finely powdered formtoget

acagja FeBtR Hga%@ﬂﬁwalgﬁ@q@magg g]mgphgﬁqies such as soya bean, lecithin, an
esﬁ%r@ﬁﬁﬁf@feﬁyaeﬁ&ldfﬂﬁnpﬁﬁy adiBt Y h&abl aﬂh}gﬁﬁes (for example

h% I‘OXﬁg{ oa%l net h eI | ul ose, sodi um-al gi nat e,
SOGI) F‘i‘do‘loP on BEpRYGs fg‘gl&@aﬁuomlakmte@mﬁlmma
O)ddesqnelr &Ipﬁ@oﬂfetﬁ@@h& kdi*&taﬁ%ﬁﬂb&ea?é" ¢he @uldi&kntl)ialRo Ofntain

s {1 tlong ucts of an allcylene oxide wt atty
Weg ea‘gg’ o) 34 ?i%?r‘ése‘%?‘ﬁ?&% 8% hyl ene stearate), or

con @@n@aﬁn@ﬂmnﬁr lﬁﬁufetfﬁmﬁflatﬁi\ﬁﬁi s@v@@cerﬁ%g‘ é%@nthJcH at 8DG o,
al co

i B e Ry L AR ecor. B SEbhaerAT bfeRSthiCt s
Pr@a‘erwaom ﬂeyvloetm% atfotieoionrin agpat.t i al esters deri ved from

fat n exj.t ol _such as 0 eth | ene
o b B B0 B DS PHE8 BARONELN! 1
aqe@cnly Peiky sospembeonydofihiohq mgulisiom on pahmphayst@nsabvﬁialﬂ @hgbe fOr
neoxycet anol r. condensat.i on
pr 0 uciﬁgg}gﬁ : g)flﬁl Sﬁﬁh%\é%d; umvﬁ 1§ Op Pt Ch fhegBprap et isrring
or feEe ﬁ%ﬁntswné@lsmﬁsndmg dgcatshekich bdve desphmeatored hywx yJEEtEPﬂE ene
1nﬁ9cﬁlﬁé b@arIRA %&r &R% e ﬁ ﬁg&llg ?1?6@%&?% ailR0 L %gelzjnglj:&n jnapon-toxic

hyl ene oxi de” w ters Ger
pa?featefa}ly-&eqea@b lg ﬁ'élﬂehé@(lSPl@tnt,efnmdmpld esqlutfoprin @xhynghylenc glycol.

pol E@ﬁp@ﬁo@ﬁféﬁ@&@ng Ay JD ledh'e%% ‘?meQ%e ?ugc %?nu edient Wlth

suspensi ons nmay al so con aln onhe or ervati
sm(tzg)ll&rwnagztaéxpg] 9}{@;@,@1’: mh@b}q so)@d ﬁy@r@)@ytb@nqaiatee but liquid at the
recd] tdmpRbudl@dHaSyill Béfdfor@sheRHCRL REEmAS tefbhse t£OLA rSluR(g)Ie
nts, flavouring agents, and/or sweetening agents

eXf‘%‘ﬁ If ngludgs for cgreeple, sacoa Rtk AR rotyetiglons glaends) . 200 |y

s usmqn&ll QRSulEWs,RecH éércfﬂdlnﬁto%@ngﬁ/s sUSRARG:IGs «grhﬁy 9{?:1& i
ient in a get ab e qil such as arachi s ol

o 8‘?53?}18‘0% b oy %%@%H%gﬁ?trtalﬁﬁd by eramlatingin aptivsy ingrdient it er al
com,{ehtlc(nslutbblcﬂﬁl dceeqptiblt, VRl JridMent vk cOhedticHHSRERLO 11
ga ; e% S0, cont ain a.thickening agent such as beeswax,
d paraffin or cetyl alcohol. Sweetening agents such
as Cbmmltmmtfomﬂmmkrmﬁem byunshifldiiay @ldy bO G tRGLRh Sf ML be
& Cplg e rovi de a.pal atabl e oral f|or eparation. These
NGB P RARRELA A Bvetqey BB ¢hier SEPts e mayeh
1esamfefamy| Sqiﬁﬂir mum 1AGre BRERILBI et@eh Sm and mnDl tﬁa%&»%&h{saf
g{; ovvders and ]gr anul es suitable
COIBPféSHé g 8??”81’“ Feabriens e dibfiedutsing Ar @Pfespém‘tl?&é%ﬂby
acdebteblackﬂmérd; @iah &flaM@deE]‘hegﬁﬂﬁdfr%r' iuFRAbA heh GBS
ient to ersing or wetting

n et.
rec SRl %mﬁ@g bt s R ot e by Sebe.
turlsumhabl devmh sy s is ugeddbr nRirldtingofpeitiosnapsht sdaspendi ng

are exenplified 30by those al ready nenti oned
CTOQ%EIQEa§e Addi ti onal excipients such as sweeteni ng,

flavouring
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and col ouring agents, nmay al so be present. The
phar maceuti cal conpositions of the invention nmay al so
be in the formof oil-in-water emul sions. The oily
phase may be a vegetable oil, such as olive oil or

vadh 3Pl $227W0 2007/ 132227PCT/ G1L32007/ 001771 - Bcr@dp2007061771
a mneral oil, such as for exanple liquid paraffin or

a mxture of any of these. ,Suitable emulsifying agents
may be, for exanple, naturally-occurring guns such as
guncaﬁﬁ&uﬁnoﬁrgﬂmnﬁmagabanmﬁmumamwﬁam1Weﬁm@@fﬁvm@mﬂmnﬂ

t
PP R e AR O ey PN A O

conutining fmdlgshv@cfed solgheatiplié m@slmsm?mmtm e@ps@éprepellaﬁasuch as

vogafﬂef}f nsatign é%ﬁ'&htoish ocflfasns %e ra@eatah@hle 6558l Govith tsh

Heoxrde suc po yoxye hyl ene sorbitan
conveofeoidy eainged (T Hispaamd witornd ity af adlve BErCaeH-
SV\E%Elefﬂrtﬁ] mf%ljm%{&y&f flalgnlﬁ'éﬁgn Bl $S.QE MLk d RUERAD S 25 2 1n
Syru IXIrs may be tornulated with sweete
v«agem sf @Qmmemswgel Medigies! Chmlatpswc@ﬁ@n Gleyeh Chag@ﬁfb?ftF&rtoml
Bé?%ﬁﬁ%%ﬂﬁn9km§ﬂﬁﬁose and may al so contain a
I opreservative, flavouring and/or colourlnp
agefherefpreein piiarbsBt picby inpeaHppEEe |‘Sdﬁ%V1ﬁ1F&3? nleats cpEelR
ot ¥ 1197 % le @m%fia?; | B @thbHr&5deah SnmMEHES Y@l oPA¥IY1152 for
suspensi on, solutions, emulsions or _particul ar

usg Pt WPACATHER e‘HﬂOPPﬁS/aSB@t ?%PWY%‘%‘HPI%‘G%F&%“@“%CB BRI

APH PG IYNBS ashSthddeaRBR f thdWatnddf ofthiffer@PRiefvd dicgses such as
di spersing or mettln% %ents and 2#%@end|%% %%enns
coppe el I RFECHUSRIOHSR PEATS U BREateR i fopgl Or paricredtic!
cah&r B} 18Gia8Rla®r BingRahat THRNeuXBymial H0 lyb@ham&trﬂemubmad herein
i nj ectabl e ution or sus§§n3| non

i G T PR PO G SO Gate of B P ol o
lia®&Ol Ution in polyethylene gl ycol . Supp05|tory

f or mu allié)lHil {g, ¥ ﬁgaé ud%fsg% ?ﬁr EED ﬂ%z is pr?w%dtf&%s@ﬁt | ¥efhod of

I ng € ‘non-rrri excl pi ent
tr&ith&in of eSw&ﬁnI-blﬁbdadi argmeli snelr ag ntae vp reapur ésotlhm E\Sple¢t6?ﬁthd at

m%/(g'@f){)l Sﬁ%% es aexflr%jg r a({ ﬁ%s % { P Qzﬁ’g 55 fs %g 1?1 e‘?hoﬁ%lf[‘xeeitﬂentt G@

i'tab x0|p|ents
hypra@kcuﬂeatlvfe@[seaxmmm ®, camwﬁ ipprirticufar a@\@re@@il bregshjnéne

1% tXt{z %ladtder renal or p;ggxgﬁt?caéangep&rwléédn BS1ym! ?Mﬁxlpa as creamns,
aqueous or olly so utl ons or
sus e asition s$pemvj thg énvertahn] rerpis roptided thedsoyf A BHeAA Qrayig
oAz BEsh Y, rFth!e BIQE%QL ?Q& a YM@& Qan?cn?f%p%ﬁ@ REdRBRbf o biOREEMYthe

acceptab e or [ uent using conventi onal
mprbom@@ piee apeiofe mmmm(si 1naensfipial. JmrBionbs ity Ghyisaged fhat

n?%mo 5 L\Irgnta'AoﬂnQé( ahdhs Whibola8 kigkke PRY b@@enbfblilh erefpdom of a
I ne divid powder containing particles of average

mdjlbamtoéﬁur@flﬁB lflmse sbgrpbicial Ise‘i?ﬁ‘i‘eéf‘spﬁii(?ﬁt%% %nt‘ﬁPetPeé?ﬁm y

l%pﬂk@{he L&y a%@a@&%ry@{a%ﬂmhﬁ hetseesrabon aﬂ‘tdnédlqanmt
Prhe powder itself_ conprising t her acntve i.n

fcaﬁ}&ﬁ@afgrcnmﬂhmeéﬁo\ﬁe{aﬁveoqﬁ@a%F SL Ia%caﬁfﬁ; adip 8 it g?r €O orectal
bREEAM ?Ho@ta& AI4dder, FenSWE PandRaticAah@s er leukhémip oMe)pthmH
insufflation is then con nlentl 30r

c apslﬁlq:chdéqﬁ,ﬁ) éﬁ:tﬁpﬁger agnset, I;ﬁﬁr%w d adnagﬁ% CO-~ c]gys ap?i%&ZDl 152
fdr QY 1@ @ 8ndthddt i@ g WhiiRadsuffering from a d1sease in which the inhibition

of one or more aurora kinase is beneficial, comprising the steps of administering to a

person in need thereof a therapeutically effective amount of a maleate co-crystal of
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turbo-inhal er device, such as is used for insufflation
of the known agent sodi um cronoglycate. WO
2007/ 132227PCT/ GB20071001771 14- Conpositions for
adm ni stration by inhalation nmay be in the formof a
worreeniszonal pressurised aerosol arranged topcli/SpRIB®1771
the active ingredient either as an aerosol containing
finely divided solid or liguid droplets. Conventiona
aerosol propellants such as volatile fluorinated
ARDHYSE ¢ &r proieslap £t ihspisersd fabinkibitrary oftpeirons & drinasecng/feaurora B
klﬁa?sé 91%9 be 9&%&8 T?efééio@ﬂ\ﬁﬁlﬂltr‘éﬁ‘ bt éﬁm@z{ B @ng&qs B&eﬁélﬁpﬁﬂﬁl@r

net er ed quantity active |ngre | ent

pipgidediap malgple pﬁﬁt}fusfélrpfo%mléimr weinihe meod @%iéféimgi aduman

surfﬁfnﬁg f&lak eg}é’lﬁgﬁflveaﬁsegse 'sﬁthQLdﬂH& a15d Rfpafdofr SheRal ve
dici nal emstry (Corw n ansch Chalrnan of

braﬂ e Pt Rladyer, @ramﬁﬁeamﬁ é%@rﬁ)% acpyipprdygiemen o

cdMkitiRg the 3R pE&tad@inididiRg kdWiRRLL Bhebd@E@of sShfhRMU iR fRective
rnal eate co-crystal io0of AZD1152 for use in thEﬁ E§N52

arpqt it o ial 8f AZIHP eatls ool jalealy costrysiy
infa@§ oft6EMBBod oTBEitHATBAan PERbEELLoASPNETHrOAspEdREDT this

i nvention provides a nmal eate co-crystal of AZD1152 for
nyedols a nedi cament for the treatnment of

hy pawpme kibdve hahiioted meﬁﬁaﬁe SseS the oR 2 dRANEEREd vaill Gaty Rvith the

articul ore br east ostate,..
ot e re b R B o aros PRk LS s
mldmmha:uﬂahe aghend ewlofkahdsalan datleytmThe siasofiendosowedd thus be
calcu{a?ed accor 1rI;rBt beellt oD rr%ncp es ror?/neal cgciilg | ineage such as
q(ﬁ QEMEBr* 6 ?ynﬁ%oid | i neage.
Addilt umrwd Ilnylezae mabrga:ﬂef B8P ey SoraherglutiZDipropb@adtis purposes
t .
e R S PekP AR e RL SR gl 008 mere
toghd peedits tofly Whlehn inveerivddogiviribneided indindtddse. dogarpkpedr
t t
O S R iy s By PR 000 S P RE Ko ampie, for
infrayen¢us giminisgralion @desalin thiyapges for exaymmiy, 0.6 ostkate2s mg/kg body

wpigﬂdﬂﬁ genefaﬁg; 1S u&ﬁ @ﬁﬁféﬁye 341l B ARG b?/rmﬂaﬁaﬂg@%ﬁbﬁ i9the
I n anot her aspect of tfhe iInvention,

1395?@ efraénp&ﬁr B:9P anedetindS Beke bedyaveief ‘éaltf@ ek crystal of

AZDIhe ZedtRerdt laeﬁ&%%ﬁﬁﬁdy@e afflic@ad BdicGRIRI or Iy ik H1€e, in
treat nent of di sease where the inhibition _ of one or

aqdgion tif 69“%?098}1‘?‘1%@%6( igyenfian, Genyetiopsl greeety 9r BeTeREY 9 it
clietho@BMby 3GRH chdArine2Bl ARl RicluiOshe Of marroP iR fQIJeiimaERgories
and/ or aurora B kinase may be beneficial. Preferably
of {1 BT BFFUSF- aur ora B ki nase i s beneficial. In
(ipnotahgfrolasated/antihecplastic diye Bid @mbinkik@is theredf, a5 ol hatkdidak
use of eate co-cyystal 11 t he
P EparuiO G e T SR cepeitent o
cﬁjppﬁcfsp]ﬁanhdlef eitrapdnveustirds ﬂﬂ@hﬁars vidbrambudilatmiselpharadd i n
%r?goérgc 3 anﬁngﬁtg{) tes%og %xc?r ate ?tzttolétgan gucg as Hllicior(zp&%&?dmes hke
5Mymphnﬂhmd&@A®coﬂdum@dm@ﬂwemm&namhgmaa@p@sdemﬁhere is
in
h¥({%&%g?%8%l H?\L:tar%{élg &R ét%f: é&%xln e ﬁﬁ%ﬁ&%ﬁ%&a %&{aml}ag
bldirsyirs doxormbivii, clhuntohlecm rehirigiidin, adarubicin pratomy cinndls ackugndicn
dﬁﬁ'ﬁgn};c bﬁﬂﬁgtbtﬁ! a%lants g a rg%ﬂlp?lé Ryt alﬂﬁlo?&ﬁ?é Vfﬂf}ristine,

nlnlste nin need thereo
vmhlewapémdpselw angi V@pfe lteu ap tangitUfke tarp! ad fepseend
co-crystal of



WO 20071132227PCT/ GB2007/ 001771 -15- AZD1152. In
particular it is envisaged that inhibition of aurora A
ki nase and/ or aurora B ki nase may be beneficial.
Preferably inhibition of aurora B kinasc is
weenefizehal . Further provided is a nal eate coegiwsdodbo1771
of AZD1152 for use in the nethod of treating a human
suffering froma hyperpr oiéfer ative di sease such as
cancer and in particular colorectal, 5breast, |ung,
topcﬂgdﬁ&taaé Rhibhba ddesxamperealpodiphyp mmeie ke gormaivie end igriposide,
| eukaem a o .conprising the steps of
AmSREARCH PRYEH ﬁnéi %”Bg%%ﬁgrn Yon in need thereof a
(i)t heyapetitigeas $ugh ef dngiotstvgena fonememplf tamonppe taramifene,

ralo&&&er%%&l&%ljéene ando'Z 9&7%!?&1&% I&ﬁ'o ?ec%tm%o%l {afor §86&&M§ﬂl@|

ods i ng human
fulxeba&zcmamtb @ntlaath@g@s éfos @iﬁl@hﬁlf&b‘ﬁ?@@‘i% ﬂbtﬁmtdm T§1ufaﬁv@r?€‘ii on.

[ ARBKRIIE kS H: dRGeIH0SE
Cypm emne ac gg%@l 4{%@%@9%}?&@ %Bc ot( 0oan % : npl oe ed, the
1eupmx¢en e;fd tammo,swmtpms (forpeample BESRSYP! aa%tr% éférmaiﬂ??e

mhﬂ)'lt&g éi%le gxa{ngfé' g al£doRnd Iegrg‘z%leagc@az@fédm§ ExenREtatd) @ndibhib®rs
e size of the dose would thus be
ofiratedu,dtm s@haﬁeﬁmstﬂlﬁ‘g to well known principles of

(miTe d :g(e:rlltp\%{ucll s c%eﬁceﬁ'ﬁhv%@%ﬁ ﬁpex%51¥§tn§éta1@f>ro%@§eja5@bf&ﬁ§

I'c or prophylactic purposes Is it wil
hkegmaramtat andPehibiti ofj vsekanaseinlaninageR ach Ve IPVPWB%CWOH) 't he

(1v}' anlgﬁibltJrQS ﬁmmﬂc@or GhcHen, EEB/GM1ﬂeosu5lomﬁﬁltK@ ady gﬂﬁt}g ht

S recelve given if required in divided do g g
factpe Ptioadlicy, exeih eisersceiqr e distiier SRt By awl@% 726‘““ ody
trafuiab ﬁ{e@éepﬁ@ t £hdl the SRPION Qetibod] bkSuxithel [C@Xﬁ])'pﬂnﬁasyf OI‘

I ntravenous adm ni stration, a dose in th W%}? SO
trasfesppp BIbIES O T O KBt B ORI ST YRS *’Pﬁas Pl &

ex R Rbifs Qﬁhy Ghrm i g?fdnl/tﬂ Edcyor fah@uy (ﬁ)d eiiaRipht BGER Bmilpy

i nhal ati on ose in R,g Z‘ﬁ e fﬂne Xngl; 0. 05
PRt B R PIEY B0 NIRRT e S The
mdrfHRAhdFRIPbxH@fihd26hh- h?ﬁmer(gmmbbezamp} M3ﬁ@1mybmml) -6,7- f

ol ve Q .t 0
bls@rﬁ’é‘eﬁh?ﬁyéﬁ?’fyéﬁynaéglfﬂ/%ﬁﬂlﬁﬁ% Ogglg’r%%l?{/h)garndr a ?ﬁgé)gfgs or
chﬁ)hﬁﬂﬂﬁ&@'kﬁ@ﬂ) 7-|$u&h_rpmbﬁmptdp®t§apmanrﬂyl—4 mllnqdél 19A®), dur
e the.fo .cat egar

xS PR BF BRI AT g e e ADgRr e ol AR sagReks
.ofaﬁmbpan:apue(gmh ﬁeroefa‘rmlyas used in nedi cal oncol ogy,
(V)Z g? glggﬁ%?%em% en sug %Vh{c% Qi AR R ts O $asBhi@ehdbihelial

osp I uni ni tro en nust ard
oroveth e, 2 for emmlpdfr iaﬁbmjevdsoulfb @sdﬂﬂ]@hfziﬁelémwﬁi fostgswtibedys) ;

be??ncii-zuma G\%étln dﬁjﬁ cérﬁ;fbﬁﬁ&)%ﬁ%s %o@@&kcﬁ&E@FHGI%e&HQ&aﬁl&tent

uor o rmm uor ouraci | and ?Sé
Ammuonwmmﬁ%& &R O@R8I38, WOR62R Heand Vi .9%% éarﬁind 30

COQ%%{&%HW& bé B{hblt M%Hﬁls@srﬁ'dr Ri A Cinolhi®, in@HRBR loLintegrin
racycl i nes ke adriamyci m bl eonycin, doxor ubi cin,
a\cﬁamnwndangmtﬁ%l cin, idarubiein, mtonayein-C,

act | n { s i@déht% ctast@iid A DddnGod@R AisSlodel @
(Vg vaﬁ @%@h@%ﬁg? a osln Mg)\tusﬁcrl stine cpj%lgg%as?l ne,

Intemati@sl Précna APl Hensdl ioHE2 R dWPAYAP TS WY and
WOBY/B B el 003/09434\M0a A0 k3 2227PCT/ GB2007/ 001771 - 16-

(vii) antisense therapies, for example those which are directed to the targets listed above,

such as ISIS 2503, an anti-ras antisense;
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t opoi sonerase inhibitors (for exanple

epi podophyl | ot oxi ns |ike etoposide and teniposide,
arnsacrine, topotecan and canpt ot hecin);

(ii)cytostatic agents such as antioestrogens (for
wranplie2zanoxi fen, torem fene, ral oxifene, drol/oricheRe771
and i odoxyfene), oestrogen receptor down regul ators
(for exanple fulvestratirant), antiandrogcns (for

exanpl e bical utanide, flutamde, nilutam de and

(\Gy)p r SE FISTEY areeashes) mClEﬁlilPRfEF e?&inma%gmm@ﬁlg toreplact Rierrant
g%@ E‘lkcﬁte@ at(efi@r[t pSX kLl BRENG ok BrChE %ﬂﬁedée% &Ir%gted enzyme

estogens (for exanp ro

p]a’c%t‘ %@Wy)amﬁrfgrweh ?Sn‘hﬁ’sﬁ UEieg @’fc(sfﬂé Fleﬂem [thynadine kinase or

a ahAGtal ﬁl&@e&;ctds@éﬂz%@ bR appRAESEOISnANE ﬁﬁ%&?&g ), and
i nhi bltorsﬁgf 5a-reduct ase such as finasterid

cHROteraPE GeRIISGIPYE Fich AhmBiti dresisrgpce enp thewasamén (for
(1@)( ampin@nﬁm&aﬂ)}} DPrAtiek, nasaimgrrbr SKadbPIE 8x-bivK SndBL b B BSH&ches
tomcm &gbl tors af. uroki nase asm nogen acti vator

aSF ﬁ;i

rece IPTIHAEPG R of Petishy Tumat gsils el a%ﬁfﬂﬂg%fmnhwrhm&ms

s1fch Ag tnremlauknﬁ Drintekaukipl 4eor gH@blot B nBirs b dolbal HWelRuI St g\Mclibr,
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exanpl & the LAREEY GPBRE T SHET8 GAvsIcted Spmrgghs such as

CXtMn@@mfeu?Menmmmi: dene a@micherd@hg cﬁﬂtlm@@dﬁyfe&&hﬂuﬁbﬁﬁﬁn
H,%Q%@éé%magh%r Qéaﬁs ok 13 alncsafnﬁtro%se i nhi bitors, tyrosine

i nas & t%ir eoni ne ki nase
i nhilbiedbtia,a Iflmat@ooaamsltzé of ABDDI 2 @fag be fiseli recopfdird 86 Width one
ongn%\ggglcif n%trrgﬁbnfo?smh % xﬁéu%r WG [JP (lzy%le%%'lzblzigcoisavvrpﬁclz}%n}gigi[c gu I1 p €
byR(A3r €RKor 0- 4- f | uor ophenyl ) - 7- net hoxy- 6- ( 3-

EB%%M&Mt%&&%%Hy:B%%H&a gy ?59 e s%r?&l{aneous séquential or

sepyrate Eow crféb@ye@wdw Fefupanante b the deatmrinh Sutle cdndtinatibloproducts
thé Gompdskis®r s Wb ANLLS

en%%:}lfwl or 5” p%ﬁf Isuor 0 1hen 1 17““? b dosa%’?wrafl%endg rmgedolg(e)r/ “a%f}dr%%ez

O%frrrpharala%fmlﬁéwervefee@yv}t infifg ﬂpré@oaﬁérsegq migebi t or s of the

p | at&h@ﬂmg Qfdn\é@&cg&f(@w BvdnB6d @bre s didkd @Q@n&%ﬁoﬁé &Bieq"or
bitors hepat ocyte growth factor

USE‘ h t&’%ﬁrﬁﬂaﬁ’é Pg Erﬁ’r Q%lfeé@‘évmdé%@alé (e RS8 Compistneilbr
cotd’ﬂﬁta&f)f LTSI SQfas &ﬁﬁl@dlh@ém&ﬁ&@ﬁmlnb@(inx%%lbfm{'x@&taggnt as

defi ({ o I%TTFI e the anti-vascul ar endothelial cell growth
3 Tste Mt body 25bevaei zumab |i AvastinTil, conpounds

suckcasdibp ashkis d$p@&|o®8&dm}reﬁtldnﬁﬁe@é 18 o p }B%&@ﬁtlcal roduct

A L e S e Gl e
antrggham bgamsas(debueddxainpeford forpertdhint irediinbit @ t81 Péliferative

function and angi ostatin); (vi)
dlé\?g‘}seg%@ﬁ?ag%ﬁ%g ng agents such as Conbretastatin A4 and

conpoadddion ¢h bt esedthenp3bic hadiens attmm):raalcoﬁaxsamf AZD1152

Q 5
o0 e o A SR i G urons o LuRE e e
ang fretieip systefrg forghesgypluatidnnd ghe efffritcdf inhitetod orfecit cazdretamvﬁt;a e
in ta@&gﬁﬁ'}san irhai{ & st@%edoﬁ qglﬁnt@?no'nﬁé § r%? Qn% nﬁ%@ a? ne%r% OF RS
anti sense; - ] ara ches
SﬁFﬂb@DﬁWﬁ@“ﬁﬁwue%ﬁﬁﬁre approaches to replace aberrant
genes such as aberrant p53 or aberrant BRCAL or BRCAZ2,
GDEPT (gene-directed enzyne pro-drug therapy)
approaches such as those using cytosi ne deam nasc,
t hym di ne ki nase or a bacterial nitroreductase enzyne
and approaches to increase patient tolerance to
5chenot her apy or radi ot herapy such as nulti-drug
resi stance gene therapy; and
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(i x) i munot herapy approaches, including for exanple
ex-vivo and in vivo approaches to increase the
i mrunogeni city of patient tumour cells, such as
transfection with cytokines such as interleukin 2,
wgtoer/isenki n 4 or granul ocyte- macrophage col eaycs2007/001771
stinmul ating factor, approaches to decrease T-cel
aner gy, approaches using transfected i nmune cells such
as eytokine-transfected dendritic cells, approaches
u3|hgm@yﬁwknmewﬁmamgﬁmeﬂemnWEMmmmumakInﬁhm&&mamﬂ
ty { ] e
R e o R B b P R B i e
Comhm%@ﬁﬁﬂh%mV%momﬂﬁhﬂmﬁéﬂ@nahmmwhcelI cycl e |nh|b|tors
in |nh|b|t
bubl B 1o U S R s bRy
actiatpiiod e guigy lwwesOm P@Iﬁléulsu aneta A feewsnd/ sgurenB |kallaseca|nd thus
inISISPAE 8diCyEe %hd"&ll%folitfé?ﬁlolnn @bﬁﬂb&ﬂ’d@é wiay Bﬁligfc‘ DS aqgc kih8are
treatnment. Such conbination products enplo
of PTIB PRIt LRSS RIOPSHRRS ARy b asapssas far qxn@plawmg@nqr envepae of
thedR6RRi-Bed: hebabw, and the ot her pharmaceutically-active
agent within its approved dosage range. According to
an aspect of the invention there is provided a
(a)GR @k A 154hkd AbibRioh @kt 20use in the treatnent of
ceI ?Fr0|l erativ g)sorders (such _as cancer)

SR ETREPYAE 2P ST ¢l cpmpoupt tospihit spingghrepsine ned
kmlaﬁar a‘éhﬂb’ef)l&m&nadtﬁhgaﬂro@dﬁ intaly @B abtaiddt Hy bt RHE syBGEHT or%?
ckmul'ﬂ d%ﬁgr%{nge&pre According to this aspect_ of the

Fents on tHerEn §eﬁ?8§?3%asﬂtgﬁﬁﬁﬁﬁﬁ@ﬁﬁﬁ?ﬁ“”ﬁW6@uct
polypappi¢ witingriae-Mdoaie @ine@-achiyyt altheadaseALBidh2A, age dé@ﬁlg n ed
T G M S Dt
Bapélll langpNofl irésgicaibn m@o@c&afedeemf@&w@dmlca&u@adpmemn vector In

pF%Et?actI-hQQG&QoéIﬁ?/{_ﬂT %’égl?n 1o th gl&lg{qlglg;e calgtéflnu it gognmon

ate ‘co-crys
sequpieee i dlsl T@ﬁlﬂ@ah emdwowéeasmBatnhiél ﬁm/thé apore At coding sequence. This

all(ﬁv&ea@@qagm of 89 aQfrd géﬁhw ﬁ%@'\%ﬂ #Hle ghl\é@ lﬁegr%%d\?ex %@%@P

eval uation o ts o
regt@@lapd ﬂgﬁc\f protgeseiclepyage $0i encddabby e pragtBan HivavsctauBie 3aRCR

pruﬁéﬁ@plaéé@ 48 auloBPR! EtBE coddR thﬁ X&den'ﬁ‘lt c%dl”f}g geqmen%g ioél%@iam zah

the search for new therapeutic a
St% Eﬁsk‘?é st hispogsiiiap pueense fa die restrinion mdpmwleaqyrl\%b Fhis

addifinBRddinl SQuaHE (ﬁ@ﬂbc‘c@@mc @ﬂu&@? t@fAGGA? %'é;f@ér Tthe
alternative and preferred enbodi nents of the conpounds

TAéf 3} Heoqerarihs Wﬁ@@é Is‘i"%‘%%“e NEY EVF DA Ao Thip prayencitisrived
froxﬁ&lheﬁﬁﬂ&n@@he@iag§ﬁtﬂl pro®ih, Rty MUSNH tﬁ’g"eﬂuef% RipdentdBat

Iﬁ} %P (Preonlne ki nase _s activity of the aurora

canhe idenfifie Ysiresasetiiccengslongl pribgdios. qufago@bmamastge&wal

thekefdraar o@oddort dﬂ%tehﬂhhl@l @ hit Aggeaet: ter@ibllyem ARl zLRlagglutin
ratlo i.nase

It aurora B
GP‘“% ﬂ%&ﬁ%&ﬁf? f%tﬁm ﬁe{t@ﬂ@g fhe Wﬂ’é?ﬁ E’b&*s pEsPpblE of repgmipipent
DNasselsam chiolve fémﬁirmlstﬁndlauﬁbmg f@nRRardile SMALodk et LINEDRY,
ur.es t, out 0 tro_a A
Mo REESRE: RTbraHlomatitdh 7 L Bl b opRne afetor
presind Atuyubelfet al. 19991 Cmplzrumdoli i Nislkdubi Biotesy) Jokn Wilegodd ne
Sons Inc.
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ki nase activity. DNA encoding aurora A may be obtai ned
by total gene synthesis or by cloning. This DNA nay
then be expressed in a suitable expression systemto
obtai n pol ypeptide with scrine-threonine kinase
wotovvtsy27 I n the case of aurora A, the codi ngcd&B2007/001771
sequence was isolated from cDNA by pol ynerase chain
reaction (PCR) and cloned i.gto the Bam || and Notl|
restriction endonucl ease sites of the bacul ovirus

expr Bediction glretambiphagiuBea bk pFenh fbﬁﬁxﬁlﬂg/rﬂahlffecmrel s
tRSBNS, Tr [ conta

gt CARSBRLUSRED e bRl TR BT enfion e

recog nition segyenc e res rc
B%%Weemtq% cph IHQBwauseooo@mm.gghmqume gen'thlebeaﬂrlnldQMﬁd)

ahd@a even hiboeeo
b BERPpSHRRA 0L tmﬁe a5 QN %&%%Fés%ac qr,g\\',@“nt,gwglgegse

hi sti di ne residues, acer region an
SRR HgES I BEg @6‘6%‘6 agrahgengifplydiBa the bA@loviet iyhedine

pﬁ)mo%a@ﬁdn@ﬁfsed' cﬁﬂ:t:@ﬁﬁfi) tﬁeh%cxﬁfdrlﬁ\f/@ S§E8Rm% %Qx‘&an&y&m

addltlonal 0 sequence f ol
ARG 40 &E‘Iﬂ Selgisaien whise CCtIWSer@M ?@talnnhcombmant

beRddNNAI dﬁ&ﬁﬁhgwﬁdra ATBdctiBGA bda® Bdlac@HhNY Sﬁlglg GNGEILor
TAC. GAT .GTT CCA GAT

Severcl %@EFB P”h’tt‘ﬁ‘é"1?5’6?%6%5%%@6%@@&@9@@@%@?@1 cPHi s

gjs»e'q e TCE0 nabettuiny @HbeoBRLS Eo@nitrirpe 0hEhHERZR ABFHCHMY r§

is.fre ntly used as _a tag epitope sequenc
“?f%""ﬁﬁzf"“ﬁw"ﬁga%aﬂ?’ie ?Wfégs BLURPS s PTECIpRpHGe hasyrgied by
calntting oeli %mreﬂnﬁlwnemmsmaﬂﬁraﬂlf&ﬁ&@ﬁg m%@hﬁﬂluﬁl%ﬁ gleQkf

or_an s tag Ctermnally
et P Lkl B PR @icotpBne b b b propeton
wDdtagicsted ﬁhotﬂu;@osmﬁhﬂﬂs afidOirut tige &ss@IFbY Nsn‘ig a d‘tﬁl@é}ﬂglaﬁ‘@"t

be fo a
OV DOPLRE B SRR P [ RGeS Shed wmigici a
ofjigfpesion Py a8 escsrtadf dxgreEsitintolf GuomiGmndaBRE iAngotsar bor

Lab Curre
Prot ongy e REE BRI o Bhas seiiidtey Sk S R
grpeat 282Q @-TC100 mePpmduprléngnted fvith 0% mtnm ast seVlinli USraGaande

nuf act urer. S ocC from
0. P’x@ IFE@PI‘EIR"QIC éq?}% eaton ca>1? tr gg (a)t 3] C en t %?elllﬁelhsgtyt he
re%fh?‘b]r %i‘lﬂ\ ‘{?@ﬁ@l V\ﬂis}’ vera ﬂgffcmdl\mfﬁ plaqtaaplfe ag@hiA r@kdhﬂjﬁaﬁt virus
at ﬁ iﬂu téh&%rgf il of NG dRACHL QYL ﬁx&ﬁs 1\]?)%%86&1 pusificasion

Vi a transp03|t|on event
st@f anﬁ gerirasd BaeC\iseteoinsend pﬁlla}emmg)n&lrg@’bt t@nyeian x 10° cells

we&@tﬁhﬁédaaﬂﬁ glhggcp\@lt}ﬁgg s bl fz‘% " QN ¥Ped ?Gi%—é%cgé‘glg%gl?pléel?aezme—

bacul ovi rus ron pro noter wa
N’ d?re@e@qsylphqm@c Halcat it DINAmMBILCE @5 @Ml INeFR, 1aAM Nas VO, 1

mM@MWHén?]meﬁ@ﬁ@M&%ypﬂuohgi)h%% 1(1:1%%?ﬁa{occtihanolg51 ﬁr%/l Wg%atzole

%ggﬁwtant whi fe col oni es ain reco
1 EPUPIAL b Beps@tin d iema lapepBak niies D! pars xedof cdist ed
Lykik 683 &hR0al Using @ bt HohdbeBseRl folfiM ite
cqépqtgﬁ @némgransfecte§£|%toOSpdggg%gfgmgguglggrda
cenggiyge Vg JorgiodNRutPH ATRIESE StpsdRigRh Y(aSiPbapERinlo a 5 mm
dxaﬁﬁftt é‘iirblhit%ré&x%cﬁl@ﬁﬂ ﬂb&ﬁhlﬁ@ﬂﬁﬁh N:ﬁ@}il Mtﬂilg ng-g&ttlc acid

. Qm. ) ﬁﬁ% 9 facturer' s i nstruction
gé\/i’% Py P °€‘r°é§° g w@s%a&tbeal qsylhéererietlwﬁ@uféee|A
baselibet lenebofitEd abmbﬁﬂceﬁ&iﬁéel&@%astréaaﬁbﬂfaﬁg \Jvagﬂm e %olmml Qfith

e ect us enS|on culture of

12%2&@“0% erh‘) OW&JT %(mIl 9@% E§ aRY et fetiOum

mMES], RE N smdmlzonasz mn&e@@abetmﬁfﬂe HobrfNa @ E Arbibig whi tr e
determ ned using a standard pl aque |sassay procedure
Virus stocks were used to infect Sf9 and "Mh 5" cells
at anmultiplicity of infection (I1YIOl) of 3 to
ascertai n expression of reconbi nant aurora A protein.
For the | arge scal e expression of aurora A kinase
activity, Sf21 insect cells were grown at 28C in TC100
medi um suppl enented with 10% foetal calf serum
(Viralex) and 0.2% F68 Pluronic (Sigma) on a Weaton
roIIer r|g at 3 r. p. m VMen t he ceII density 20

. o~ A P~ P~
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WD 2007/ 132227PCT/ GB2007/ 001771 -20- eluted fromthe

colum using elution buffer (25 nmM HEPES | A17.4 at 4C,
100 ni M KC1, 400 inMim dazole, 2 mv
2-ntercaptoethanol). An elution fraction (2.5 m)
woLhespondi ng to the peak in W absorbance we$/682007/001771
collected. The elution fraction, containing active
aurora A kinase, was di al%(?ed exhaust i vel y agai nst
di al ysis buffer (25 nil\4 EPES pl47.4 at 4C, 5 45%
elugh yromrtiod co(unim)smgb@ﬁombll\ffek(@ﬁ mj H@?@@ B itdet°RAG0 o 5

40 .ﬂ%lmlciazclﬂe (}t P(Qraz}p‘t Eﬁﬁ&) Rﬁ‘éﬁuﬁ@ltﬁ&u% (MB leBrddponding

wWas ti € assa [ution wt
to teegapkin IdVlabseruanc(ezmwpnacteé—”ﬂh@mlupwﬁ @‘ﬂor& POBHVIKEHVE UM

A 1U)as% waL: ?llalygedte %ug’t@}e y&%&&ﬁ d{a)%‘lts g\li]ffé?'?%lrgﬁ[ }‘Hﬁt}%‘ Iﬂ-?/dl & nam

er with

45%@%@1 @ivh,uenmMKEL @@ﬁ?(oquwdeaMOdwé) éﬂ%ﬁéhlP%‘Iﬁ}%d for
eacﬁaoﬁﬁ ¥at (Ltiauro;raeﬁte meﬂtgﬁed(lﬁlthe:h%ﬂ@lmm@n with
Su

di met

ikl d
I N S SVE R Rt
(wltnlgl? Qfg'e agleﬁtﬁ%%wgs?%) kAR gnzy;ﬁle %mﬂuteg QptgePini Weth J:n?zyme

cont ai ne O 1 nst ead onpound. Twent
dilmincang| 20pr g dilat efiayens il weedifor mcb @FS@hwweaha@nma@dattlem%ﬂ |

in ge y{yﬁ%ulg’lg)qmdte I{)ﬂ/l%%é w%gg‘ﬂgte%l Wﬁh Lv?ter -Bqu\g%f mlﬁtg@édrﬁpg)@nﬁi of

waRiredstired toeselisfn the axsay Wriesyi Fotg 28¢ Ak sortjolyellsontzingd i s

L
adfdditoll wellsRRABIHGERRIABK G ¢R\ ST GIRRABIITS) olwrtrag Hiugy was

adg)ed%.lil Qradd %g@og‘gg%t? Iﬁﬁ%{)?ﬁhﬁ@ Bt BRALIRE @smSPaGLHEIC12.7mM

activity was then added to all test
K@tel. ﬁlthNBFsﬁ amdM dithéptirreitad 165 mM Ml‘i@lz{ﬂ SpMA TR 6 S PsHiE ed

Bl P SR RS sTe s ghushen

Ve AP [(Amekhasn P2@RE:, pepific dewgyjmeﬂ@t/mnm}asva@ thon @F}de@toaﬁ

p03|t|vel - char.qe nltrocellul Fid, .
T b R S
minied) T@Sﬁ@ﬁﬁdeafo@ﬁn 1mpm0|fym/abmmphm@hcﬁe Rcidivtah addeBet adl wells.

pl ate cqunter zyTe tial
Th@@ﬁ{ﬁgﬁ \gastr%%wflsr (iﬂptu{/e 1o é)gsﬂi}vg y §8%m ocec}ul%)ge I%h() r%iltgllﬂ t
(\Rdia{nhﬂnb g a&mg\@elt);ﬂaté Baﬁ/es(}sﬁ (ipodiak) anth iheh agawed f@@g@1porat10n of

o D DL O 0h GOZMIE A dlfole) W20 Rl SibouPedsB | 1

i nase i'n S assay
valles @emiuseso dhemalsithd dilptiof raagetcvésqst ompedrrdithearail“bi t

. serine:threo ctivity. DNA encoding aurora
m%glﬁﬁno%enzyénbet%lhgg'd&%y totg gene synthesis or by
cloning. This DNA may then be expressed in a suitable

(bgfplnggﬁ QBSM 1€ b(?tléﬁqgs@' n 30pol ypeptide with

ni ne I hase aCtIVIt In the case f .
aur Gibi aBay e F}W@bé@mféﬁ?ﬁécmurfds% bR Res HeRTRGA
k&%agc?{é}{%b@@ Enco i@l Rurb@arhiyaR HRER) bRfehl séRRGANdsRPbY he

ac systemin a manner simlar tqQ that descr.i bed

clem@g/ &his BN Agiipyythan e pipregsed i YiFRlGPPERHIBY PG gy
pﬁ#@bﬁe'ﬂ{h@@nﬁe&\ﬁﬂ:@lﬁn@ﬁﬁﬁé chBrch n@theicssk of awrdi B, the codingFor
e large scale ex}gr essi on oWeC%ur ora.B (E{:ﬁg clone .
seguanps/Wasyisolagior FRNADY Palymerafirham geagtion g dlopedipedt
pITREL YR HAR b GIABRY: SichiMt folhal B iee tisdve Calafiroses (im to direct
(\/ ral'ex) and 0.2% F68 P uton| c (Sigma) on a Weaton
eﬁpﬁﬂs$1@?0fra16ghl%&d“§ %8250 FHORRHCPRe cel I density reached
1.2x106 cells m| they were infected with plaque-pure
aurora B reconmbinant virus 5at a multiplicity of

i nfection oft and harvested 48 hours later. All
subsequent purification
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steps were pertained at 4C. Frozen insect cell pellets
containing a total of 2.0 x 108 cells were thawed and
diluted with lysis buffer (50 ini M HETES

(N42- hydr oxyet hyl | pi perazi neN 42- et hanesul phoni e
vagp@pN32pid7. 5 at 4C, | nM Na3vO4, 1 nM PMSF PCT/GB2007/001771
(phenyl net hyl sul phonyl fluoride), 1 nmMdithiothreitol,
1 fig/maprotinin, 1 mndj;0 pepstatin, 1 ps/nl
Ieugeptln) using 1.0 ml per 2 x ICcells. Lysis was
ac hFeVBeaTEs sFlE ADEBYITCA LR Hhontse A ST2 ipteFigllngere
gl Ghstdg ﬂoaﬁ@&@dlwmumeueﬁ %ﬁ%%tfoeéal CQP&M ahra%%) and

m nut es. |rate super nat ant was

034 Rl aionichie amakogr BiporColeu s scomiai Nprgba sl epsient
resBRNBLQ8€chast! thlyowert M&Eeﬁ%ﬂ_ﬂ' laaﬁkaﬁﬂ@&lrﬁ'a %' Igtlio%fbmant virus

whi ch_had been equilibrated in l'ysis buffe

at pEaRipliglly qf feation ot | \pd Apaeiiesiis dguts @Fertﬂbsu@pqqew PyiEfisation
stegﬁﬁ’&@ S6tHub8ht 4\9‘@51*}!)2&9 ﬂs&% capaeﬂap camaﬁxhngl@m{zl 0102‘ 03 J; Y<$'C§us

uf fer foll owed wash buffer
wegpy thavpedsang diluted with gm@ B e i(fcsltlﬁvléiﬁPéﬁ)(N [%émexsﬁtbwﬂmergme-

N°HRRighdiu I&Acmg)gﬂwfsre@mct hﬁmmh 00,,ushneNsar adi ent  of
el ution buffer HEPES p 4 at 4C, 0.6 M Nad ,

(P‘}enﬁlmeﬂlr‘/khl?*eﬂnﬁlr%}%lé?% 1 Wlﬂlgoﬂff@% Igwfral aredtighn, buemér t o
peds0%0 Bliginl Qﬁpe?tﬂﬁ)f @Engq 1 }%52 i1 0UWeRS Ladis Rad dcRMRASn®f

i an act i (1.0 nil) corresponding
Sort‘ff“"%mt ‘llﬁeéa‘!éh‘?vﬁn%wg%%? N 8’@3 %églf‘é‘i?fi PletlsQ0fg for 35
mifnhtes Aqﬂrafeﬁa@}iehﬁﬁtﬁt W pam@éBdnySLOmeXdiantsdr i@ hptopaaiyn st

si.s, buffer. . (25.ni M EP S pH7.4 at_4C ,. 45% .
coliflelRuing | Pusl M S ARG Frgr B B e R R i
ha<( Gicg guilktirated mh§)s;1s thffVAdiatdihok of UUlapsorthed fys@eleluent was

B_ ki I Vity.
RS URERTRBYAE 0 A PR PEES: BELi
buif‘tre(pmm&ﬂHﬁlg/E&aﬁﬁ 4/at4l° Ggl 261 dithiohreaitd). Bould) adrora Brothih was
ely, erdl ﬁc"oni: tlggt o&’ri{lhzgu? a gQ%d}equ%" %}llqcrm }ltgerrn J(%/Oat?nll\/lc}gEPeE’S % 4 ngi\t/|4°C R
0.6rd gveési 1um4aidblp&t@etol Oumting fivinAVPelvitanfyuferko A0 HriEsm INGENP
ov«irsl% Qnmutgs]agli ﬂ@&/ I\IéE%gOfS%Un%Q) muﬂM E&?‘ctlgl%s (1.0 nﬁ')a?oEregb%%l att c h

aur ora enzyne was titr
thecneﬁlmnu Bh ahﬁprﬂvwce w2y erdlegipd. awon fRGmM Ware dlaliet epwistfyely

aga%?st éﬁﬂﬁ@bd&ﬁ% (25%1@@%% g;ﬁb 4 a’t:@‘rC %5‘/ rﬁ?yc‘éi%ll w3, R)%tn‘frﬁ KCl,

me 1s lute enzy
0. Oé ‘%1 Q‘.f/éfMG%y %@1) (&gma |A|1@It0é) éﬁﬁ\gl ﬁ@l@tbreu@b d?laﬂmed éa@ﬁns
weRSSdYedRl unrora._@%na ds (at 10mMin
di net hyl sul phoxi d O were diluted with water and
| Qﬂ“@i‘a By er&m@ﬁ ﬁ@ph%fisbwpaﬁéeb VAT RIEPAY WSFtating,
aubREB B38AYn R Aheis-HidiIhat 5, candyv BBk’ %Q%é} é}to\é@tgﬁo?’ 0.1

contai ned 2.5% DVSO i nstead of conpound Twenty

mMsediggp vandes, 1§ magpgsimacriaiedbl BNy R WA laleaﬁ@bG% al |

INOEND $3262P 897 tat 50" @ or 1) @fies. vvel |'s. Twenty microlitres of
enzggf di l uent. was added to "bl ank" wells. Tment%m,
fion

ey Baichgf aprosBTIRENT sn7y e e HiFates iyebe asspp by,
withGdzynd.dodv (damM P EAM shirt. §i1oERVEKERD 6mb1 ﬁﬁm’MFM’b@gtﬁcal
15nM ATP, 6, 25uM ptide substrate [ bi ot
bateh. siRpEtEERRAS R %\%Eﬁ PRAAB e cinEh AR %Pgﬂ ef blgtejenzyme

is Usd B2 b Bsshy BT $H2 03 MNANBRASH 18m)SRGhdthyIsuBbkidé {HMSO)

>2500C /mol ) was then added to all test wells to

weggr dijuted i Wﬂ@é&rﬂ I9H! of futed poxproundgasdrapsierind 40 welisip the desay
plate8MIBHAtME IR c&R oM ARESaindd2. B4 ORISR steRBGThBFbuhd.
00) 21 20% v/ v orthophosphoric acid was added to al
wel | s. The peptide substrate was captured on
positively-charged nitrocellul ose P30 filtennat
(What mai n using 20 a 96-wel| plate harvester (Tonflek)
& then assayed for incorporation of 33P wth a Beta
pl ate counter. "Blank" (no enzyne) and "total" (no
conmpound) control values were used to deternmne the
di lution range of test conpound which gave 50%
i nhi bition of enzyne activity (1C50 values). 15 (c) In
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nor phol ogy were noted. 100 of 3.7 % fornmal dehyde was
then added to each well, and the plate was left for at
| east 30 minutes at roomtenperature. Decanting and
tappi ng the plate on a paper towel renoved the
whin@tismwer and pl ates were then washed once i pcFE8®007/001771
(Dul becco's Phosphate Buffered Saline (Sigma D8537))
usi ng an autonated pl ate sher. 30 100 gl PBS and
0.5%triton X-100 was addéd and the plates were put on
Twentg adealitre of ﬁﬁhlmdﬂutbcésxzyrﬁhwaqﬂdatm allsreBs, mtff&dn fomnt’00

_ iuie ot
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WD 2007/ 132227PCT/ 6B2007/ 001771 -24- added to the
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was then cooled 15C. Following this, the m xture was
heated to 125C for 5 hour before cooling to 75C.
W boot/es2bpydr ochl oric acid (about 69%W w) was gicagibdyo1771
added to the reaction mxture until pH 4.5 was
achi eved. The m xture was gooled to 0OC over 6 hour and
mai ntai ned at that 5 tenperature for a further hour
puyshised frem Upsieledtipteshnology. Aee plrtadeerp tefiduetur fxyoom temperature on
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vacuo atimge@'@ s[ugahﬁlgq \ﬂlth added tetramethylsilane (TMS) for reference
4- chl or grMSs e:imz)m Qll)opr opoxy) qU| nazol [ ne ( 63 6%

| -
%nﬂnfz creiy g%)f))l %ﬁ ang f|Z§)l 1% %@Pl(‘ fa.re dzsﬂp);ed 113 g H% t
2002/.‘05378 12 TR3protass 2dils provMsd (wvez@%fo)smlaﬁ folatidR D AL 3,i +.

Preparati on
azsg b B, B pISERRS eh S sdcopmmonmis o7 rerrecpyidazo
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4- Chl oro- 7- ( 3- chl or opr opoxy) qui nazol i ne was added to 1
nol ar equi val ent of a solution of

PrepBragion Hethidd byr azol - 5- ypacetl c acid in
steblt TBHL R0 55,081 And henshght. for a 5

product was
2-Apthered-{aeiobazaic atid and It hpraprdedipitrouttinsé egither aadbeatid tch
120300 PRthe ARy ARLEIA T Phe BRELOMNTLS S &1 g 7-
anti-sol vent e resultant solid was ted b
flucrpquinegrlingyft;onpad eldtion af hothgsivit tygliopide il B@rqm@rméloawd then
acctonitrile and then dried in vacuo to yield
(3-1[ 7- (3-chl or opr opoxy) qui nazol i n-4-y1] am no}-1H pyra
zol 5-yDaceti ¢ aci d. hydrochl oridc as an off-white
solid: ioH NVR (DVSO d6; contains NMP as a sol vate)
8.92 (s, 1H), 8.8 (d, 1H), 7.46 (pr of d, 1H), 7.38
(d, IH, 6.7 (s, IIl), 4.32 (t, 211), 3.85 (t, 21-1),
3.73 (s, 2H), 3.3 (t, 211), 2.7 (s, 3H), 2.51 (in,
61-1), 2.27 (m 2H), 2.18 (t, 2H), 1.93 (m 2H), M
(+ve BSI) : 362.1015 ( M+Hr.
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m 111), 7.47 (pr ofd, 111), 7.37 (m 2H), 7.32 (d,
1H, 6.9 (m 111), 6.77 (s, 1H), 4.32 (t, 214), 3.83
(hr s, 211), 3.76 (t, 211), 3.35 (m 2H), 3.25 (m
411), 2.25 (m 2H), 1.25 (t, 3H: Ms (fve ESI) : 508.4
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Step '7 - Preparation of
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ampinal tyispesating. RivRuigiog ﬁydr«md pemde:Wasateyteryad bw\ms additen of

Sodeum {069 %&sulgth '%Ia f;i)?(a \{ Vareguég}fe)g)%%oi)%f%%? Iﬁ?lﬁ%%}#%ﬁ}éesh)am er%ture

beladtdtC. t’Ehedqmbmhyfblmdnp)Iﬁdv(nedé)u(yBﬁlh[ﬁ)({‘hﬁ&{%(ﬂt at anbi ent

ol R 5 PR PR PR L A G Db g on vas

yl}mﬂ)pnonﬂ](etéyl)almrsﬂetmd hbéosehﬁnfr ved teethsyted v 408 mdrfeflive36n)
and the mxture left to stand overni ght at anbient 25
tenperature. Next day an aliquot of the clear solution
was transferred to a vial, scratched and left seal ed
for several hours. A deposit of white solid fornmed and
this was transferred to the flask and left to stir.
Gradually the solution turned turbid and solid
deposited. The slurry was left to settle for several
days and finally filtered. The cake was washed with a
1:1 m xture of dinethyl sul phoxi de/ net hanol (15n1 [ n

[P .
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Step | - Preparation of

2-(3-{r-(3-ehl oropropoxy) qui nazol i n-4-yl i

am thii-21Hpyrazol -5-y1)- N (3-tluorophenyl)acetam de
To a suspension of (3-

W é 706332210 or opr opoxy) qui nazol i n-4-y1 {ani no{pcT/GB2007/001771
-1H pyrazol - 5- ypacetic acid. hydrochl oride (prepared
as described in Preparatign. Method 1 above) in
NN- di et hyl acet am de (DMA) i s added

hydrogdesolmiph LAV agsise fordiet te PRIRR)6-htiedemneritie endmthitesa

matrafmrfatatgeﬁo&)sf about-90 ARkutds vABALdahg ] Waker Wb IHONErdeY and the
I\I-nethéftgor pholine whilst al so naintaining the

PHadiet Brtierdo Wb Bfgrres il § nelopimie fharirev % cHswapi ch
reatt@t@ahikdird SastchatinesR toldfordBokika-bagur-yal enf(sX2-i(s-
ﬂuggywedyl%@ Ch as\jh?lﬁg psyra}zgl 3-y arr]ntn%l]c?ungagghnt ,/e_nper ature
y1}ﬁxygplhyﬁ(ahﬂgmdmd]ahﬁmhammmlgpws)mndgddthm}mdme of N,N-

. 0cC [ . HC i.s .di ssol ved in, wat f.
PR b hudS o OO et o a&fn%wa er
inepirges endffrd mlonqs(tazr znam) 293 ({he{(Se{ﬂ B fimorofhehRmino]-2-

oxo%g}ng jSayllazno g am nogﬁlllmagolm ﬁﬁlzoxy %rg’g et%}%arrn}no?e&h\y
phqsplrateon aobffswfh@lsohc@daasldtqﬁ bdtpmi d6t-i3fo. t he reaction

nAEhLBENSE b 182 IO DR D) %f*‘%g%?tﬂ%?éa ¥
0, 319, ArfBOM o b LIATGATHL BT, (ol b 6BE oty 81 6) IEDTHeH (;

2H5“4>é‘3%92111 S3 88 [« Lgi@% 59 3l th4(3](ga 5‘%"5 %%4?'%@ &3 (2.

mai nt'ai ni‘ng t eratu
L4z e PH b3y €ndH):acetonitrile foll owed by water are added
Md (mv@E§1§>ng\mld+%d4mn@agmaa@leswu@%@m 49, the tenperature
bet ween 25C foll owed by an’extended stir of about
21 20hours; this is to optinmise the recovery and form

stegfr tﬂ}@pa‘?mﬂyﬁtz-{eifﬂm@t[%z&ﬂs ﬂ%rbﬁ%@ﬁﬁﬁnbw bidetniyBliirRN

and tiTe cake vvasﬁed with a mxture

gAZlanlsgls of 5 ; 3 ; acetonltrlle and then drled (|n

f ford
viogogase i $438i¢-Bs aéaé&wi’%%%y DR he e Aok el py
y)aziod ] c{im,e%c)lmw fl?oﬁybpﬂ@éf;q{bh@[)yx’lﬁgﬁ]eﬂlﬂmhd@h@t@ Rlagbuspan@edseae

i n_.abou 9 i e '
g SRl o g P i tped oG PR ) g g

(prdfedably ISN)SO"CZ w6 af pxCeﬁsfdf)betﬂv&enl 1)5 and. 34ﬁﬁ<§lﬁr eqﬁlvﬁl;entHf) 7.33

hycﬁ%]éo%}g%?id cH)a peé dgqof %«{u)( 1 2%).{8%]26(%% 021 Hgoh \Aﬁls %as ﬁe& EQI%%

2.0Ms3pdiug Broide to Rikin the r@Ge K1 1.5:5.9/Bodlethte 6€8) and sced&l Water

Q.frrm30- f -
waé%\égigg t&_}lgegs_h.]na/sg f} IC(?BI%%/ %n)x(lgi \Llﬁlo%at?ﬁ;ﬂﬁgjgoo%gﬁ 8§( tg}f crystallisation
nmqlgrp trere o itemptraniDa pridthd prvd\pyw@zmla.t@l_bvﬂi.ltratmn The filter-cake
wag\lilasﬁ%cf \LMP\R/Q(QI}E%@ ﬁhgcﬁ% %&H‘ gﬁel(d%%l %&%ol&gﬁgt?yl[% < 4?’[(5 {2-

| or opr opoxy gU|nazo I n-

[(3= rpmplwali@pm@ %:crsoetﬁwl H—mq;@k%ﬁmw@zewdm #e and

yI}8x3§&5§&)é]’aﬁ‘xfﬂo?&ﬂﬁEﬁ@ﬁl@ken(ﬁhgs%ﬁité wasle%luma}a@ea R b¥AERNT S)
wer e ‘added 'acet am de under an i nert

congitigpsig eIt Yeilh tagvp? oy asii neleygbary negdlg-licpeaterial.

'gaivt ussbegt.ed to 90C with stirring. After a perl od of
12- 16 hours (ideally 12 hours) the reaction is cool ed
back to about 85C and water added in a controlled
manner to
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io maintain the tenperature between 80 - 85C, The

batch is adjusted to 80C and seeded with crystals of
the preferred formof the product (ideally an anount
of about 1% of the expected yield). The m xture was
wooetkt» 20C in a carefully controll ed mannefrdserrotr7
peri od of about 20 hours so as to crystallise the

product in the required fggm and of a size sufficient

to afford a good filtration rate. The product is then
MS‘@WE?%&&]MM%BEM with a 15 mxture of water!

HNWY @BNTE0 dY!: §§§§?smlﬁ? gaw?s %ek@mg fidd, %@rasi 1§1t>u7t3a% 2H),
dell uored to af drated form of pr oduc
T2E & w%w AG (& AHS 0-83Ke, b%)(@@ &, dDut 27 e2Hnd- @5 Qnm Zﬁbﬁ A 1e
sz@rzu%q 2(H)d§:@i dt,mg NOUGSIIM E et 1aaet, @H?t rile
11y t enper ature of 40C) "then filtered,
MS\/@%@%} V\ﬁglgﬁl‘/lrﬁﬂ')e acetonitrile and then dried (in vacuo
Co @5 FYHOL®T+ 20 SiL) e &fC, AR H7:08653%110, 13f3bQrdutdE, 43/3np st
anhﬁdrous 2-{3-[(7-{3- [ethyl(2 20
5.3 ﬁ’d oWét/‘hyDam no] pr opoxyl - qui nazol i n-4-yfl am nol - 1i f -
pyrazol -5-y11- fl uorophenyfl acetanm de as an off white
sQl i d in avyi f
Step 8 - B .-sr_,c,_,_ . £3-Hu ; !
pvfaﬁﬁl—ﬁl)amxml qﬁlh&zohﬁfﬂﬁl} o(mYprafvﬂ zémi7n$¥ e)(thvl ?illlffbﬁrt(azﬂ - 2 (1 1)
S t,
azte g’e D 12 eate 76 (t., 2H), 3.35 (in, 2H).
2- B3n635d161m01@,dZ))(1 SPmdhr équn/,aleﬁtls])449 20 Rfmolet;, 52 2MHmg) 255 dh/ﬁo(ved

in m%tﬁanEaT% %45 IBmf)l%? (SN;O n'?p 3-96 g% S0 tO%hlS SOFilrltl 1avsr/aastaldc?cla a prekusly
prearddhBethdndh¢ 5)11{t2>-nzﬂ;BAﬂDﬂ] 2dphbnfyddmnongihy @ate - 1.00 molar

IR U Bl B el B

mn@(l@ Bt ek f3.802)TBheamisiugy was 1t tosijr dvdingedat #ydoeotehiporiute A n

fl
o B gkt Sy st il
Analgsi§ by )tlafrﬁowas]stalwasﬂhwplaaz@l 5-y1} -

N-(3-fl uorophenyl ) aeci am de and di-M1-butyl

di et hyl phosphoranidite Odeal |yl -31- nolar
Allggalivgt®t s) in /V, N-di net hyl acet ani de over an

crexthemdesh @arma@@&vd@@@ 20, hlo(ﬂlrrﬁ])ﬂnﬁ@%l) wak fded i ng the
erature -10C (ideally -15C). This

to
dlm%hni)sakphw%(f’ PRL epbleftah aphasnt QdaRduFompadT b ra‘fvn ﬁ%l?‘tonb e s
solficRtay il s phiafiadfhd s {ideabd, ¥ 596 miliBbRE, 1e3:1umxal ent s)
[ eriod 1 hour al %g mai nt ai ni.n

W?\%rlﬁbé*?m‘? n 149%@{3 And g mpxdure o i*?f&ie%mghgatsa%éyf The

tenfpRAGHd. Qﬂbxﬂﬂ@ytauraﬁqﬁo‘s of theat® @olht[’bnSﬂ'ats tramdifdrizd 3020l ratched

t. 4.2, l.ent whi | st
o T PRI R L O . S
to t-hBﬂI)sk andlicfied dirf Geadaaljyahd othtiad tuh’rcd surbié apd scait] desited. The
slué'é 9% e{’t Yo segleqo se\‘i’e?r%l di%%r%d ?m rfl% fh %rd h Ogfd ciag%&lgsx \ivads ed \%th a

r oyed um e
I:1laniz @8 qﬂkimuealqdmmhsmwmammmhol Smhmltml) rebvirniddaie lswtun\gltit rh@hanol

Gk %g&@t@&e&{%& OV A0 GnE RGBSt 58 3 8L M h2RaRo-crystal

of RLPBL5R {(iA- apvélsa{@ﬂ[’/c()ﬁelﬁ]- uor ophenyl ) am nctj - 2- oxoet hyl |
- 1H pyrazol - 3-yfl am nol qui nazol i n-7-yl1}oxy) propyli (eth
yDam nol et hyl 15 phosphate was then heated to 40C and
sodi um hydroxi de solution (ideally 2M added to adjust
to pH5.5 - 6.5 (ideally pH6) with seeding with
suitably crystalline material. The tenperature is held
and a range of pH 5-6 naintained by the addition of
extra sodi um hydroxi de solution for a period of at
| east 2 hours. Water is theneharged and the pH
adjusted further to within the range pll 8 - 9
(ideally pH 8.8) whilst naintaining the 20 tenperature
(ideally 40C but within range 35 - 45C) for a period
of 16 hours so as to optim se the recovery. The warm
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11-1-NVR (DMSO d6): 10.48 (s, 1H), 9.75 (hr s, 1H),
8.98 (s, 1H), 8.85 (d, 11-1), 7.67 (pr of m 1H),
7.48(pr ofd, 1H), 7.37 (in, 2H), 7.3 (d, 1H), 6.87 (m
1H), 6.33 (s, 111), 4.34 (t, 302H), 4.28 (m 2H), 3.88
W9,20&HB2228. 53 (in, 2H), 3.43 (m 21-1), 3. 33Péfrb320"9/001771
23(m 2H), 1.47 (s, 9H), 1.32 (t, 3H): M5 (+ye E

:644. 2761 fragment (less bygyl) 588,2147. -32- Step 4
- Preparation of

ProparationMethod 24. 1(542- 1( 3- 11uoropheny1) at ui nol - 2- oxoet h
st 1 4P ‘
pyr azol - o5- -y nol et
pygggol-arvhy wopheazhacetamidey D1152) Mono(tert-butyl)

24[ 34{ 41(5 [2 [(3 fI uor ophenyEam no] - 2- oxoet hyl )

|
Taj %%Y i e&% ZQZ((%TCPWIOPI‘SHOF@%‘W%Pl@’p@[Vlll?’é‘Blﬁ‘gfph’ﬁi’h@ﬁé@hyI
yl)@&'ﬁtﬁs @&]ahﬁlrmf@rﬁw gReALads ﬂé@crﬂ;e&lﬁ@réﬂa&tl&fx Mében aﬂove) m

P sl st T et

mmmdmg a damlexlaymocﬁf 18 -Q8TT @dHthaI5°Qﬁfoﬂ$we21|\ﬂyav1ﬂle§19§ﬁ(ﬁih6hﬂ&
m xture is heated to 55 -

a
iR e 48 S ebdire, T oo Xt ity g Stamgatioch Wby s
betflven Hbt 15wblatquavelings) ishadedoasich b &k 4336 RPinG@Othe! Mnperature

t
begg%{%%l Iglgan(ﬁx{le?i e{hsrlpg }é?) gﬂm\?ﬁﬂyl\%ﬁl?rg’%%? chéap%m%&gm%oflﬁq n
(EPREHER rsghssgih*bcsn @vater fo, 5foadwsoﬂdmem alme et wat (tHemuantBbaE water
| th d f f
pr Jﬁﬁg ?Sg{ng%/ftagptg%h ﬁlafn% gﬁh%g Stal&)l?atl Eiteg mn t{x e%r%%g% @ gf
solprtia 1@9@@9@@@051@16:@ )manﬂ'dneo thé sty @ver speiod of & Howatso §stb S
maﬁx@aﬁfp@fi AR bfegsfeel"fvﬁﬁ) l %aét th&{¥fe 5&% g%ge%r ﬁ? wgﬁgrﬁ/stals of the

and the slurry stlrre [e]0)
eé%ﬁfimnwééw @tr(ldeaﬂbranammrrt.oédaomflvmﬁm exp2cthbyield). The

mlﬁ[uleq’sr stit@d fof bibdut ﬂgh(%&s ARl ﬁﬁktaﬂ]ﬁ%‘?}% J I%Q}%LII]CG? dfza‘rﬁ& 2b e?SS’E)

hours and then isolating the ation.
thefrﬁ’é“-fqlYeﬂé PEQiEls fgﬂwmdvaéea e aedsil yred gpnvwquql myanerand feen

maﬂ'ﬁEn AbbnfbelaRel Rk RgnoL A5G UG by U EREhdR stir of about 21
hum dj fi cation procedure vvhereby an inert gas danpened

hoyritihs fiég WImEBUICCT S Yad Sr ob e prodhe: dbd Iunereruaﬁﬁ 1$018éed by
filtgtsind e AR @ithed SitOREAINE GfNNdnﬁéth)HE@ta%d’d Rehtdr D vacua

1[3-. 20
ace%%rt?%%rzcil%erraé éﬁé %am A ongrl{g)%%ihﬁwhped (in vacuo or under a
streaithﬁpytbgﬂ@to-a'ffoyd)a(mI{[UQB-thbﬂ’cbﬁzb@d»dybhﬂmzéhl)ﬁl—yl]amlno} 1H-

e QP RDEP L AT S iah oA PO B WS e

yieldei ght to give a hydrat ed formas a pale yellow

R0 R 55 P i AR P Voo 1D B o S0

(pr(OKAﬁJ-QHé 7H6(IVR A BUST B3 (6,)2H), 1. B311)s6.85.¢d), 113, 675 (§,9H),

s Bt [

MS4(+267E 452I€M+H4 05 (m 2H), 3.75 (s 211), 3.24 (m
.21 (t, 21-1), 3.13 (q, 211), 2.18 (m 2H), 1.24
(t, 3H) . M5 (+ve EST) : 588 (MrH)+. 30 C261-131FMr06P
+ 3.0 1120 requires C, 48.7% H, 5.8% N, 15.3% Found
C, 48.8% H, 5.35% N, 15.15%
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WD 2007/ 132227PCT/ C112007/ 001771 -33- Step 5 -
Preparati on of
2-fethyl[ 3-(f4-ff.5-f2-[(3-fluorophenyl)ainino.|-2-o0xo
et hyP- 1Hpyrazol- 3-yl ) am noi gni nazoli n- 7- yfi oxy) propyl |
wiopeheinyl di hydrogen phosphate. mal eat e | p&B&R47/001771
mal eatel 2-Butenedioic acid (2Z2) (1.57 nolar
equi val ents; 449.80 prideg. 52.21 ng) was dissolved in
met hanol (123. 54 nunol es; 5 OO m ; 3 96 g) and to this
Stem 2t (Rrepavaigpsof 2ddd -3 -1eths VAOXYCHYRAR ) 8
uil?’z&l)ﬁﬂ Y
. nol ar equi val ent s, . ;
HOBA) g) fol | owed by nore methanol (123.54 10 nmol es:
5.00 raL; 3.96 g). The m xture was left to stir
overni ght at roomtenperature. A white suspension was
> o B Raroao DRS ep T ¥ BBy MarBal SpDLLLon ¢ hen

ﬂuoddpnaedﬂ)h@talwﬁn@et@d 268y 1¥5inG)eByndNWR09 1f bREehutiARNts) were
fa

CO-Crys t he Ieate of . Ate tlvet
oo &g Sy HEo iR i R 65 P SoE LOrS Ay PR
and @eﬁ@i%ure]libat@dtomopdl il k@ Sihg WaSer a ekl df 02 — 16 hours (ideally 12

ron) Bt B up S A90Y tr Fone ot it der et Saane

maiﬂlﬁ'ﬁl&ﬁb tamﬁeﬁ:httmta ibexvead S0vedsed. CTl&diad:h ﬁs]adjﬁ@tgd tol86°Q 6nd seeded

mllinoles, 1.31 nole, e n_neth 0
woilep T e B ot PR RITBb b PP B
exptoenipédidt ThemixHex bvasja)pledmo m°Cqm©tardﬁu}t dmetmileé angsobveriaon
penv@ oti" abat%?%r gtgrra\se/ogarstgo x%g%lrlse the p g&% ﬁlﬁ%eqe%xgr\%ﬁ%?mlagd f:f a ds1ze
sufﬁomnn‘@dlffarddl gohd §ltmatign ztateariﬁie@rqderd it thent fitsreid|ang Washpdiwitied t

mu&u‘?ﬁ: g’ftvlf% ¢r / 9]@?16 hgz}éﬁ dg’ %d%%ét&ﬂtr{l%ﬁggtah r(Qh(?J FE?

eposi ur r t to et t
affosdsa/bydaatedoraxyls OBl Eo}lofvinlgt&ear, & calprieshoake ings faras hed

pen?ﬁ gaeaﬁy 3 h&urgs' V?{tth%a@mcégetgrhw (ﬁﬁéglﬁ}-gt R Meﬁ%/ré@@@ Q!llen

slurried in situ with net hanol X
ﬁltezﬁsinwyshachm hlew 3@?@1@@11? and\jlea deed (Rhedcyaspramplsy ajivRm Of
nitrGRAS oL FBE thEm &L atyMRhed-{ {@Jtehﬁé mal eate of AZD1152

(1n about a 78.7%yvyield) urthej alternative to Step
hyd@kattbsd@mumgamsz} @‘agaff@hré‘*fyt)eemﬁblrffrwr%%9dt}atNe< = 1.00
ﬂud@aﬂhetyx)@@twrﬁt@é Ah ofiByind smmh@§zlettﬁ)f§4 9%and 2-

t d (Z t .
o SIS o 8 ol S0, T B A BT B
m, (ISR (rabel, hegt7ed (inp218) €32 Td) et 61 (ms oy ent (s, 1H), 4.32 (t,

o 88 BT Sullalas i o 289 b b5 Bl P
Msf(evaBsaf : S0Be (uraiuct AZD1152 Mal eate (0.005 nol ar
equi val ents; 42.6 mcronoles; 30.7 ng - ideally an

anount of about 0. 5% w w of the expect ed y| eI d) The
Step ead?trépramthsn)ot‘ umao(ltat-bwlvhlz [1A4 8-72-1( F0X 200

oxo1 ¢ -1 ra 01—3- gltor & ho 1n-7- £ %o 1 é‘ﬁ)l 18'8
phdsphate [AZIDIE S2-Bu B Pester] | eft agitating at 60C for 12--

20 hours (ideally 16 hours). The reaction is cooled to

20C in a controlled manner and the product isolated b
To § blintry eftriyosine. yfsodbleiide insV, Wediinesty ledetapidg Wi ghagged agplution o
2- {?L('% ngt &Eﬁy@iyhm%ﬂ &ﬁﬁ&%%fy'} |q§m£z'lalm 42y WRldeNer5Eati0)

acet on| ried in vacuo
5-yBr NuiprdlaprophesyDasaligmile apddirferi eyt dlethylphosphoranndlte (ideallyl
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gas (ideally 40C) to afford the AZD1152 Mal eate as a
white solid in about 88%yield. Brief Description of
the Drawings Figure 1: X-Ray Powder Diffraction
Pattern for the mal eate co-crystal of AZD1152

wprepased, by Method 1 above) - with the 20 Vahu€8007/001771
plotted on the horizontal axis and the iorelative |line

intensity (count) plottedspn the vertical axis. Figure
2. ADfferential Scanning Calorinmetry Thernogram for

mojgy pui ggentiy i MVedimethyleceipmidglovesap prtprsidd Beiod (ideatiy 3thours)
and\@&fﬁ@ﬁ'm% t@tbt@z\ﬁﬁeraﬁe%@%@er&?,o A Iﬂ)"f(lf (g:fe%ﬂl '15H S‘Pﬁ@ﬁ'f&ﬁ)w‘ed b

| orinmetr ennogram f or e Co- crysta

theﬁl"gﬁé?@&m&&é B’rtd’"’ﬁ’@tyf %ie%tﬂr?élabowa@wgealw e guinalents)
durlAENI6d MR 2190 RAth B HRARREMPbMednQt0 B -PREGRA, -

D1152 nal eate co-crystal prepared according to
thod 1 above. Figure 5: Dynanic Vapour Sorption
| sot herm pI ot for a batch of AzZD1152 nml eate

r ed acc: Met hod 2
QR iR an T T R R
equiARh S Rhils e térﬁ;fefﬂturé?aﬁ{egﬂh’e&)w7 -10%: (RrylyPaveers 0?) and held
on Patt er or eate co:-crysta
tor Rpps iR e Pop e o R oD Rt s S e s
destrayedéy tipd adtiitieni oseditinendudisiilpbint (ad 2 B0t &/ adedubelut@hptiike
ma)ﬁkagh?%tpg% ? taxﬂelgz%gnlo)jcpl otted on the vertical axis.

eri i'on bata 25 Nucl ear Magneti ¢ Resonance
‘Spect roscopy The structure and approximate ratio

L BOIBREDL 300 LB S9-S0 350 R ARSI v L
oxoathyiH-Af-pyritol NFRB?LNROmm@@lvqmyz@&y)mwmmﬂ)anﬁnCBéthyl
phodp¥REARas en8ted to 40°C and sodium hydroxide solution (ideally 2M) added to
adjust to pH 5.5 - 6.5 (ideally pH 6) with seeding with suitably crystalline material. The
temperature is held and a range of pH 5-6 maintained by the addition of extra sodium
hydroxide solution for a period of at least 2 hours. Water is then charged and the pH
adjusted further to within the range pH 8 - 9 (ideally pH 8.8) whilst maintaining the
temperature (ideally 40°C but within range 35 — 45°C) for a period of 16 hours so as to
optimise the recovery. The warm reaction mixture is filtered directly to afford mono-tert-
butyl 2-[[3-({4-[(5-{2-[(3-fluorophenyljamino]-2-oxoethyl} -1 H-pyrazol-3-
yl)amino]jquinazolin-7-y1} oxy)propyl](ethyl)amino]ethyl phosphate which was washed
several times with water and finally dried (either in vacuo or a stream of a suitable inert
gas) to afford the mono(fert-butyl) 2-[[3-({4-[(5-{2-[(3-fluorophenyl)amino}-2-oxoethyl} -
1H-pyrazol-3-yl)amino]-quinazolin-7-yl} oxy)propyl](ethyl)aminoJethyl phosphate as an
off-white solid at a yield of between 86 - 93%.

'H-NMR (DMSO ds): 10.48 (s, 1H), 9.75 (br's, 1H), 8.98 (s, 1H), 8.85 (d, 1H), 7.67 (pr of
m, 1H), 7.48(pr of d, 1H), 7.37 (m, 2H), 7.3 (d, 1H), 6.87 (m, 1H), 6.83 (s, 1H), 4.34 (&,
2H), 4.28 (m, 2H), 3.88 (s, 2H), 3.53 (i, 2H), 3.43 (m, 2H), 3.33 (m, 2H), 2.3 (m, 2H),
1.47 (s, 9H), 1.32 (t, 3H):

MS (+ve ESI) : (M+H)" 644.2761 fragment (less butyl) 588.2147.
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46.89 (m303.37 (m 57.33(mM 31INR 67.37 (m 323.48 (m
7NR334.22 (in) 89.76" (s, broad)343.30 (21-1 g, 7.1)
9.NR351.28 (3Ht, 7.1) 10NR36NR 116.77 (s)37NR
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pyrazol-3-yDamino]quinazolin-7-yl}oxy)propyljamino}ethyl dihydrogen phosphate

(AZD1152)

Mono(tert-butyl) 2-[[3-({4-[(5-{2-[(3-fluorophenyl)amino]-2-oxoethyl} -1 H-pyrazol-3-
yDamino}-quinazolin-7-y1}oxy)propyl](ethyl)amino]ethyl phosphate was suspended in a
mixture of water / tetrahydrofuran (THF) and treated with an excess of between 1.5 and 3.0
molar equivalents of hydrochloric acid (ideally of a concentration of 2M and containing

1.5 mole equivalents). The mixture is heated to 55 - 65°C (ideally 60°C) and held at 60°C
for about 1 hour. The hot solution is then basified using sodium hydroxide (preferably of
2M concentration and containing 1.7 mole equivalents) to afford a pH within the range pH
5.0 - 5.5 and then seeded at 55 - 65°C (ideally 60°C) with crystals of the preferred form of
the product (ideally an amount of about 0.05% w/w of the expected yield). The mixture is
stirred at this temperature for at least one hour before water is added and the slurry stirred
and cooled in a controlled manner over a period of about 12 hours prior to stirring at
ambient temperature for at least 4 hours and then isolating the product by filtration. The
filter-cake is washed successively with water then THF and dried either in vacuo or using a
humidification procedure whereby an inert gas dampened with water vapour is passed over
the solid until a constant weight is obtained. After the drying in vacuo the solid 2- {ethyl|3-
({4-[(5- {2-[(3-fluorophenyl)amino]-2-oxoethyl} -1 H-pyrazol-3-yl)aminojquinazolin-7-
y1}oxy)propyl]amino} ethyl dihydrogen phosphate is equilibrated under ambient conditions
to constant weight to give a hydrated form as a pale yellow needle-like material. The
product is obtained in about 81% yield.

"H-NMR (DMSO dg) :

MS (+ve ESI) : 587.8 (M+H)"

'H-NMR (DMSO dg) : 10.53 (s, 1H), 8.57 (s, 1H), 8.54 (d, 1H), 7.62 (d, 1H), 7.37 (m, 2H),
7.27 (s, 1H), 7.21 (d, 1H), 6.88 (m, 1H), 6.65 (s, LH), 4.27 (t, 2H), 4.05 (m, 2H), 3.75 (s,
2H), 3.24 (m, 2H), 3.21 (t, 2H), 3.13 (q, 2H), 2.18 (m, 2H), 1.24 (1, 3H) :

MS (+ve ESI) : 588 (M+H)".

C,6H31FNZO6P + 3.0 H,O requires C, 48.7%; H, 5.8%; N, 15.3%; Found C, 48.8%; H,
5.35%; N, 15.15%.
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Step 5 - Preparation of 2-{fethvl{3-({4-[(5-{2-[(3-fluorophenyl)amino]-2-oxoethyl}-1H-

pyrazol-3-yDamino}quinazolin-7-yl}oxv)propyllaminotethvl dihydrogen
phosphate.maleate [AZD1152 maleate]

2-Butenedioic acid (Z) (1.57 molar equivalents; 449.80 pmoles; 52.21 mg) was dissolved
in methanol (123.54 mmoles; 5.00 ml; 3.96 g) and to this solution was added a previously
prepared methanolic solution of AZD1152 (as the free form trihydrate - 1.00 molar
equivalents, 286.14 pmoles; 40.00 mL; 31.87 g) followed by more methanol (123.54
mmoles; 5.00 mL; 3.96 g). The mixture was left to stir overnight at room temperature. A
white suspension was produced and the solid recovered by filtration then dried in vacuo.

Analysis by NMR confirmed the co-crystal was the maleate of AZD1152.

Alternative to Step 5 above:

Crude AZD1152 (estimated at 7.44g @ 100%, 11.61 millimoles) was added to
dimethylsulphoxide (36ml) and left at ambient to produce a pale brown solution. To this
solution was added a solution of maleic acid (1.76g, 15.16 millimoles, 1.31 mole
equivalents) in methano! (36ml) and the mixture left to stand overnight at ambient
temperature. Next day an aliquot of the clear solution was transferred to a vial, scratched
and left sealed for several hours. A deposit of white solid formed and this was transferred
to the flask and left to stir. Gradually the solution turned turbid and solid deposited. The
shurry was left to settle for several days and finally filtered. The cake was washed with a
1:1 mixture of dimethylsulphoxide/methanol (15ml in total), slurried i situ with methanotl
(3 x 25ml) and then dried in vacuo. Analysis by NMR confirmed the co-crystal was the
maleate of AZD1152 (in about a 78.7% yield).

Further alternative to Step 5 above:

AZD1152 (as the free form trihydrate - 1.00 molar equivalent, 8.51 mmoles; 5.74 g) and 2-
butenedioic acid (Z) (1.20 molar equivalents; 10.2 mmoles; 1.19 g) are dissolved in
dimethylsulphoxide (35ml) and heated to 60°C. The anti-solvent acetonitrile (20 ml) was
added to the hot mixture then the mixture is seeded with crystals of the preferred form of
the product AZD1152 Maleate (0.005 molar equivalents; 42.6 micromoles; 30.7 mg -

ideally an amount of about 0.5% w/w of the expected yield). The reaction mixture is held
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Figure 6: Dynamic Vapour Sorption Isotherm plot for AZD1152 free form.
Figure 7: X-Ray Powder Diffraction Pattern for the maleate co-crystal of AZD1152
(prepared by Method 2 above) - with the 26 values plotted on the horizontal axis and the

relative line intensity (count) plotted on the vertical axis.

Characterisation Data

Nuclear Magnetic Resonance Spectroscopy

The structure and approximate ratio of components in the co-crystal can be

confirmed with proton NMR spectroscopy. Typical data are shown below.



-37- Dynam c Vapour Sorption Analytical Instrunent:
Surface Measurenents Systens Dynam ¢ Vapour Sorption
Anal yser. 5 About 5 ing of material contained in a
quartz hol der at a specified tenperature was subjected
woobwusedi fied nitrogen at a flow rate of 200cwichaionudier
of nitrogen at 25C at the following rel ative
hum dities (R -1): 0, 20,.340, 60, 80, 95, 80, 60, 40,
20, 0% RH in duplicate. The weight of the material at
a particular relative humdity was moni t oPgd entiloit
0o was stable according tq a weight crjterig o Q02%
wei ght change per mi, oer aged ovefN 0_mj. nut ¢ f
the wei ght was sti WI ng then iy s a?yed at24
particul ar relati’y mghty until t
stable (up to a naxi munttime of 12x
results for a batch of AZD1152 4ral e
prepared, according to Method’ A axg 8hgwn in Figure 4.
The: fesu ;sseforg,za bag ch gf A 2 mal eate co-crystal
15 pr Iedp od2™apowve are shown in
Fi gur€” 54 ﬂe Dyhami & Vaﬁour Bor ption results
shown i r® Fi'jur piand 5 indicate that the sanple is
non- hygr oscopi ¢ and the wei ght uptake is attributed to
surface adsorption. The wei ght | oss observed in Figure

: e " I o st of
sol vent pr efsie!e Ayedl ﬂ“ff:ﬁé;n% anpl e from manuf detet@! shifhi s

is confirmed by the reduced weight at 20 0%MpmOnce

| | Ripm Once
Avtve&lnqht Lt OB Thi o ObabRP i on v 11 bel fully

tunderstood NI the personjskilled in thepngt. The
»Dynam ¢ Va r. Sorption pf,Z AZD1152 fl ee formls shown
| n Figure (F)}O&( ? Dynam %8 Vapour Sor pti ok (D1t AZb1152
3free form |NRJI| cates that|2he |evel of Vvatzelzm)s quite
vari abl e depgnding on the relative hum

4stora e. Th| s ange in V\3/a er |evel Sg%rﬂé to
5d|fferent W)Bdr(lail on statgd which can rame froma
dehydr at ed -5 to a tetyahydrated sta nd hi gher.
6X- Ray Povvder g“?fractl on e 5%8? )tat ed
7above that NBhe X-ray powd®r diffracti onwa(mbrn for
gt he mal eat ¢ 7g0¢S0Qf1) AZDL1H2 i's shown in g?rg%ﬂ
further manuf acturl ng nmet hod for AZD115§ e%i has
“been preseffed in Method ¥ above. The Xlﬁ&y%fbioM)er
1l ffracti ogppattern for the mal eate co-grystal of
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% The key®dé&ks are showd in table 2 b¥Row. Table 2

12 NR 38 NR

13 3.85 (s) 39 NR

14 NR 40 NR

15 10.51 (s) 41 NR

16 11.99" (s, broad) 42 14.0 (s, broad)
17 7.48(dd, 9.1, 2.4) 43 14.0 (s, broad)
18 NR 44 6.28 (s)

19 7.29 (d, 2.4) 45 6.28 (5)

20 3.81(d, 9.3) 46 NR




20

Angl e(2- theta) Relative intensity (% Angle(2- theta)
Rel ative intensity OA) 5.13 80.3 22.45 115 6.45 57.9
23.22 21.8 8.14 40.5 23.58 33.8 10.18 9.1

WO 2007/132227 PCT/GB20067/001771
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Chemical shift / ppm Chemical shift /
ppm
Atom 'H Atom 'H
21 NR 47 NR
22 NR 48 14.0 (s, broad)
23 NR 49 NR
24 8.98(s) 50 NR
25 NR 51 14.0 (s, broad)
26 NR

NR = No Resonance
NMR integration fits approximately with a 1 : 1.04 maleic acid to AZD1152 ratio.

Differential Scanning Calorimetry

Differential Scanning Calorimetry (DSC) analysis was conducted on AZD1152
maleate co-crystal prepared according to Preparation Methods 1 and 2 using a Mettler
DSC820e. Samples of typically less than 5mg of material contained in a 40 aluminium
pan fitted with a pierced lid were heated over the temperature range 25°C to 325°C at a
constant heating rate of 10°C per minute. A purge gas using nitrogen was used - flow rate
100 m! per minute.

The results for a batch of AZD1152 maleate co-crystal prepared according to
Method 1 above (see figure 2) indicate that the maleate co-crystal shows a large, sharp
endotherm with an onset temperature of 180°C due to melting. Following the melt a large
endothermic event is observed due to the degradation of the maleic acid following the
melt. It will be understood that the onset and/or peak temperature values of the DSC may
vary slightly from one machine to another, one method to another or from one sample to
another, and so the values quoted are not to be construed as absolute.

The results for the AZD1152 maleate co-crystal prepared by Method 2 above (see
figure 3) indicate that the maleate co-crystal shows a large, sharp endotherm with an onset
temperature of 183°C due to melting. Following the melt a large endothermic event is
observed due to the degradation of the maleic acid following the melt. It will be understood
that the onset and/or peak temperature values of the DSC may vary slightly from one
machine to another, one method to another or from one sample to another, and so the

values quoted are not to be construed as absolute.
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Dynamic Vapour Soxption

Analytical Instrument: Surface Measurements Systems Dynamic Vapour Sorption
Analyser.

About 5 mg of material contained in a quartz holder at a specified temperature was
subjected to humidified nitrogen at a flow rate of 200 ml/minute of nitrogen at 25°C at the
following relative humidities (RH): 0, 20, 40, 60, 80, 95, 80, 60, 40, 20, 0% RH in
duplicate.

The weight of the material at a particular relative humidity was monitored until it
was stable according to a weight criteria of 0.002% weight change per minute averaged
over 10 minutes. If the weight was still changing then it stayed at a particular relative
humidity until the weight was stable (up to a maximum time of 12 hours).

The results for a batch of AZD1152 maleate co-crystal prepared according to
Method 1 are shown in Figure 4. The results for a batch of AZD1152 maleate co-crystal
prepared according to Method 2 above are shown in Figure 5.

The Dynamic Vapour Sorption results shown in Figures 4 and 5 indicate that the
sample is non-hygroscopic and the weight uptake is attributed to surface adsorption. The
weight loss observed in Figure 5 during Cycle [ is attributed to a small amount of solvent
present in the sample from manufacture. This is confirmed by the reduced weight at
0%RH. Once this solvent has evaporated the material maintains its weight at 0%RH. This
observation will be fully understood by the person skilled in the art.

The Dynamic Vapour Sorption of AZD1152 free form is shown in Figure 6.

Dynamic Vapour Sorption of AZD1152 free form indicates that the level of water
is quite variable depending on the relative humidity of storage. This change in water level
is due to different hydration states which can range from a dehydrated state to a
tetrahydrated state and higher.

X-Ray Powder Diffraction

It is stated above that the X-ray powder diffraction.pattem for the maleate co-
crystal of AZD1152 is shown in Figure 1.

A further manufacturing method for AZD1152 maleate has been presented in
Method 2 above. The X-ray powder diffraction pattern for the maleate co-crystal of
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AZD1152 produced by Method 2 is shown in Figure 7. The key peaks are shown in table

2 below.

Table 2
Angle (2- Relative Angle (2- Relative intensity
theta) mtensity (%) theta) (%)
5.13 80.3 22.45 13.5
6.45 57.9 23.22 21.8
g.14 40.5 23.58 33.8
10.18 9.1 23.98 20.8
11.96 7.8 24.30 14.8
12.85 58.4 24.65 16.1
13.85 14.3 25.56 27.8
14.96 12.5 25.83 52.5
15.27 25.7 26.37 35.6
15.75 13 27.98 384
16.53 19.7 28.44 34.3
17.29 23.6 28.91 16.9
19.31 100 29.72 29.6
19.78 55.1 30.34 13
20.10 99.5 32.72 14.5
20.60 40.5 36.21 22.3
21.01 20.5 38.18 11.9

21.68 82.3

As stated above, it is known in the art that an X-ray powder diffraction pattern may
be obtained which has one or more measurement errors depending on measurement
conditions (such as equipment, sample preparation or machine used). In particular, it is
generally known that intensities in an X-ray powder diffraction pattern may fluctuate
depending on measurement conditions and sample preparation. For example, persons
skilled in the art of X-ray powder diffraction will realise that the relative intensity of peaks
can be affected by, for example, grains above 30 microns in size and non-unitary aspect
ratios, which may affect analysis of samples. The skilled person will also realise that the
position of reflections can be affected by the precise height at which the sample sits in the
diffractometer and the zero calibration of the diffractometer. The surface planarity of the
sample may also have a small effect. Hence a person skilled in the art will appreciate that
the diffraction pattern data presented herein is not to be construed as absolute (for further
information see Jenkins, R & Snyder, R.L. ‘Introduction to X-Ray Powder Diffractometry’
John Wiley & Sons, 1996).
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It is also stated above that, in general, a
measurenent error of a diffraction angle in an X-ray
powder diffractogramis about 2-theta = 0.5 or |ess
(or, nore suitably, about 2-theta = 0.2 or less) and
such degree of a neasurenefi®- error shoul d be taken
into account when considering the X-ray powder
diffraction pattern in Fi§Jai#s 1, and when interpreting
5t he peak positions referred to in the text above and
in Table I. Wth this in mnd, a person skilled
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A crystalline form according to claim 3 having an X-ray powder diffraction pattern with

a specific peak at about 2-theta = 18.1°.

A crystalline form according to claim 5 having an X-ray powder diffraction pattern

substantially the same as the X-ray powder diffraction pattern shown in FIG. 1.



