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WO 2007/ 132227 PCT/ GB2007/ 001771 1 MALEATE CO CRYSTAL
OF AZD1152 The present invention relates to a novel

wa@oeeocny=tal and nore particularly to a novel PCT/GB2007/001771

co-crystal form of 1

2-{ethyl[3-({4- [(5 {2-[(3-fl uorophenyl)am no] - 2- oxoet h
yl'}-1H pyrazol -

3-yl)am no] qui naz%}T‘LIEﬁ\TEI %?I f%Wfbroonﬁlz?na% no} et hyl

di hydrogen phosphate (herein referred to as AZD 1152)
which is an aurora kinase inhibitor that is useful in

t hgnt pRALIB N entiéd reiyR @8 PhSlel EEtbVMdIhsE aESulalED Afvel
cancer. More specifically the i nventl on_rel ates

to
co-cristad frm of@- &’t@}éf%q{“dﬁ -flpgrephenyampofdzazgethyly - 1{1&%&%01—
—yl%%ﬁ?@éﬁlhh%noﬁyl? 1@%&?}1&0 nﬁ’o 16ty PaifldrBfen p‘h%gf)hlrge?(gereﬁlo

ceuti cal S contalnlng a mal eate
referved t;)r'cyssﬁtﬁl)l 162) wiidh 1s1@2auromkm@setm1@bm@é @fis uschh inethe reatment

CO-C tes t
of hﬁ%%?@gf% ?Hve 1seé\% SUC 1§.rgg a Ii\? rg?ﬂ%gf?c%h F}f;é 1?&%6&?? 1|re\1/aees oa
malélitS &REEStabefcAZ 51 Seatoagirocesir the pmatwds obd mkee@tcpﬂg/stal of

R R e L o R

to tHeBE 8PLHhicaR! doyer@idl o€ AZDE 1 SR uing mﬁl’fuf@:tuifa lo€atredicament for the
co-Cr st al of AZD1152. Thi,s i nventiqn al %@d Qfel at.es to

treagnayh pt Iopgrrapliferagive disqasesSuehgs AR A0 Bsihads:

%roﬁ%@at%seagé staNGERhndeARAhOhR dHRRANHOLY lﬁyeﬁcﬁﬁmi‘é%rmg a

di seases) 1s characterised by uncontrol | ed [.1ul ar
therppemhpeﬂb'r@éfep@w apeholocageae ghewsiehed Al her- F@&dp‘éetnrl%‘halso

rela%fs t ¢& b‘!lm?h‘%]b ﬁﬁé 3Hn Io?a ?@é co -Ewsﬁal bpag DA $EN

e result o enetic anage to the
C e | Ganbar(amh@thwd;yserpt@feratmg mhsp@ﬁes)as elrgcteyispd bjgp:@;@gtrolled

i.ts I
cellglgg%rggger%Pn FW o%heclwﬁx% r\]ﬁglgl’rl) k 1) y%? ) a%%n to% @elgé]t?ﬁfegﬂlon 1s lost.
Thi€18d 6fdn appeart hﬁoecthé tesuyafl genetiSalasagd tofthm:éllum pathways that
I n Kinase

rote t play critical roles in this
Cong'als"c%?&lesprﬂ%r\?%s ﬁft%lgeﬁ]t%'fa ed. The activity of many of
t h qa RukdrpREEan bﬁleteﬂ(béféa@eﬁ@f préteil @mhb@mmnss thw@m to control
npared to normal tissue, This c

the Pﬁb%@é?s Steveral Bmilicsrof rpfain kinassh tha a¥ ﬁré““ﬁ][ B{f%ﬂ B ﬂth“r ‘baﬁcade
hav %@émhgntﬂ%da The alvity OF mgl%n@f tREWR lkirfabdzad inGfthsedh hid¥an tumours
changes 1 n expression co activators or inhibitory,
whaur apinepiaresl. to 28T dssupr $his p@e«mcw byeditheningrentss deviglspé pypression
or GLABIRH pRARRS LGRS SRLALRN Sy ube pEip e
ofd()lanmarsbhaﬂnmﬂowmmemst urally distinct fromthe CDK

A I B Ry e

cycﬁh d6pcnpfe Kinab& (bﬁCDKpp e trecleﬂl}o pnmgn kemsss tlaah dre structurally
i,ncl ude h

distinct Ep\ihe Eg)é( f %}(1) an i ntl{ﬁ:fg n?d'o oy t8 é’ ﬁ;ﬁ ﬁaﬁ [ Sefd 111

regfR) BOUES c%?bfl tﬂ%‘é@klﬁ@@@ﬂs@éﬁpeﬁr&o Be 1rﬁpﬂr@hﬁmﬁbn&d§gﬂ:nesw and
aurora-C (al so known as aurora2, ag,r or al

a3
incluide pamen b@pgl})g@q obthe Q{@qqph@@}rgraraé cgkexyjiae nI(rj)ll protems The

0 RElB
thre%qfulrr[ﬁﬁh{)%g)%ﬂéﬁgf th é%%rﬁeb Qurjéfa %?%ﬁ%g?%§$@4dgﬂg s as

aurﬁaésmr@hbanchatpela& resbectix m’)e@@i)‘éﬁ?eﬁ SEICIR it da%@flmﬂh{f@fmne
prot[eln l%ngses %m%‘a%s@& }no&(!la?ns e?gl\./,%'b@i, Trends in Cell Biology. 11(2): 49-54).

These show a peak of expression and kinase activity through G2 and mitosis. Several
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WO 2007/ 132227 PCT/ GB2007/ 001771 -2 observations

inplicate the invol venent of human aurora proteins in
w@anwacas222The aurora-A gene maps to chr onosonmePCDGB3007401771

region that is frequently anplified in human tunours

i ncl udi ng both breast and CQI on tunours. Aurora-A my

be the major target gene of “this anplicon, since
obseuvatioizs-impidete ihs immblenfenel ancn ARNA VRIS NPERSSE AHe Aurora-A

r = t han 50% s uman col or.ect al
el P AP ROS R AT ot B s e Gmatifed @agen tmours
inchgiganth igeaatidcopdemaboad. AeRRANERaF Be a@maﬁ%rg&%feﬂ%f this

ssue. transfecti on of roden
ol s o WA AP AP SO Quyenipessed i greate than 50%

of prirfdt$ hemnameEd1 SR ctaCRARESS. fnNBesk lﬂﬁn(ﬁ{?é dulrdr¥-A P@%l‘?ﬁf lg appear
?ft agar and formtunours in nude mce i SC peq
gregfly el e‘fgﬁ‘eomph@d epvEincratiraail tissuey (In aylditig mne“@cﬁﬁm of rodent

ﬁbl%f&ﬁ’tﬁ Mmﬁm&?%}% A 1&4ds to %ﬁ)n]n%\t!go%a{;o%fe%ng HeG lé%%g)cﬁligw in

has 10 shown t at art overz=exp
sofbergaa 20 mmcelasjm nude amicel (Bischer§ et al.n1 POSNThOBMIBO JoutHaher

L R TR oo N o R S

showmehas artsﬁca:m ovmmxpaSﬂon of R pi-BSisad3No B indtbadyia cBhifddkaes
110(2):65-74) and aurora-C

nun?t%&r an agi lgfre%ﬁe in axieélgg)sgyj 8 &ﬂ:\(ﬁ\gl? V(ept 1n§1eoqle(y§%o§%1pnt of cancer.
Cherhastalsy,bedy ﬂ{oi&ﬂq)thatlﬁé’té is48)indréhst M'@%Efesﬁ@ﬁ bEaf8B (Adams er

ed to normal cells. 15 Aurora
al. %@Qﬁ 08de qlg??'@a?@@i“ d ggprasC Brinurheradat ¥, Taweil of of
Biofgical @hdhibtdy 2 7M& €N 735190 tn iy &R LRI LS Wi gFr ??%@cg—@ﬁﬁcens

stages of colorectal carcer (Katayama et
AutearP 1s qughregressekin Ca%r 2alBond 1rmasddd eYrby & auome Brlepeben

shoWH 99 EiHetatd Bk 2QVREGKR §§f é?)gorg{%l Sc%ﬁcre? Byalnﬂldg Iea 999) J.

aneupl ol dy throug ease phory 1%0H
NathGanesn dnsHP 1 4l 6@)e FulrblErmore altedrepdra;tuggtfstsl that overexpression of

aur&% %rmgﬁe%\%g ? bl%%iyqﬂ{o ? %Jée%?ezj(nﬁhgspﬁn%y?ag ?ﬁfst\ég@ Mbserine 10

and@aat cells oRelsexpﬁ@mng 26Br bR Totn mbeera@pRsdBrd temauis i

e T, L P LB 3 e B S s

passsuget ipyotein whiNGENRtARd s&ﬁb[e&%kﬂflbx(vﬁﬁf 803 tMee %’éhe?basse%ggig
Cel |  Biol 54). Survivin i

Nat . = Rev. ) C .
brof oV R a0 RoteaiTt G Mo b 2. NapiRRy: Mol Cell
Biol Bag2L &M I Sigvivid il 'athuB rre lat&piﬂQE&% E‘ncpcroﬁ{a s éﬂﬁ%culovnus

Repeat) domain and may therefore p ay a ro
Inhlbﬁ@tcé émprﬁ@w& riAsuy LA B) Repept) demaipepd msy ﬁlemfdlieqﬂaym foletii C

ts expression
pmte@H hou {& Qltl Sols%&lla? éﬁ?&{ %}dyo H?wh ﬁgast%bg% s but it has
b e éMltlf @lard tQ wrb@-@usrexpncpm@m dnbuglnt tv Be reatiRtedas ﬂertestis but it
' ( et, .al canc stasi s
has il Funa BB BY8 Pptctt s iy Siters o7 ety MG Bob®.
CandermdMetaatasid Riehiatvs aby 453 ag64nn of aurora- A expression

30.and f nction. b [ sense | i gonucl eot i de treatnment
of TRRtFt A e 15?%@“6 hatcprogatiomofaygorge expression

and 8RcBo/BBntib@RE 6ligAubRblideGa b lﬁt?ﬂan@ﬁ‘tﬁoﬁ%@ﬂthﬁf

antiproliferative effect in these tunour cell
9712244 adoNQI PP 778%dpads s radlayrls armestiand exsrts a@fanfampbﬁeatm@ effect

in tREAuRABHeR Tines. Additionally, small molecule inhibitors of aurora-A and aurora-

B have been demonstrated to have an antiproliferative effect in human tumour cells (Keen



B have been denonstrated to have an antiproliferative
effect in human tunour cells (Keen WO 2007/ 132227
weaN/EB2007/ 001771 -3 et al. 2001, Poster #24B6T/GB2007/001771
Anmeri can Associ ation of Cancer Research annua
meeting), as has selective;abrogation of aurora-B
expression alone by si RNA iTeatment (Ditchfield et a
et aR 081, Phetar #2455 0AmEidan ABsadiaimy, of !Eﬁﬁc(ex?)lese&x@ﬂ agifd) me&hig? as

has s P B s it Do in ant b seaeepe fRbEa o
2008 hmlrmm‘ @l Biologef 161 (2)na7hEs0).r Bk mﬁaate%hahﬁm;uégtt{f@w S
e InNNi oIt on

her hy rollfer ve di sease
ﬁm‘g a?g PEL-Ria ﬁ%ﬁ@“ ga-Bw L V& 38 aptinolifsistivaeliect that maghe
s usefiil BEHS BatABY ITBY@an Rintkd dnadtier BHARLREESIVOY R ase. The
lnh%argetlng si.gnal I i ng pat hways upstream of the cel

fropef paoy kinaserpsa therepapte appreachde thmerﬂlms;qs cmayrheu@ pt or
mgxﬁﬁléaﬁﬁécﬁf@ntg é§%§8ﬁa1§%ﬁélaﬁﬂf 3)%{ e kg QJS i nce Qﬁ gyl (e.g.

receptor GFR or
thoag;aéu‘eat@dsbymrowmf@@plyrem gy nosaﬂkmﬁsea lslich 03] eplﬂertriab gmwth factor

e cel dlr
rooclof SEEPR PR dBhofeh Rk 1 Bl ol sl S ws gt
10 of thyse pw@de mgnﬂllulg)evbntsa{elllcyele daeasbthadapiepsueh bf BMditidaOof aurora
rected at specific

tunmour i aches
kindslRb10 B8 plofied B b ot B oSl s sl i p el B0 ¢ o
appmcheadtreomi a1 lﬂ)e}élﬂd’blgﬂﬁﬁm‘guﬂﬁ&iulé@f(e 5 UERR) wRlld Be ;\t;&‘a&leéed to be

ess. th se recept or is al so believed
actiig ﬁﬂ)’ e Dot of gadny aﬂ% Wlészh tpsesp oprispentorash is also believed

that%igﬁﬁﬁlnﬁtl“ﬁﬁspﬁﬂd’?\éﬁl\éﬁ bR Ritksd Bgﬁauhrfg ﬂaama?b he@Mn®fhaPne
nponent may be conpensated for

15 mhlblﬂﬁn Bf ensrcomppngnh may he epmpdastad & balaeothkéscrl bed in

In
201985, 1R afti ol Lepib Rty ARUEHIT il
WOdB&sHBEanl WO HOAMDSBTH , wind mfpapmakaemgomms k| amwseg a

her
com g g SR o L el Py PR herd 3z
AZNDNI52: AM 152 is a pro-drug that is rapldly and
conpl etely converted (in human pl a to the active

noiety referred to herein as AZR 1 2 H{J%A WO

2007/132227 PCT/GBZOO7/001771N/
Ho——g\ HN gt::>——F
HO Y
PoU e
. \
AZD1152

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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HQPA AZD 1152 HQPA is an ATP-conpetitive and

WO 200en3i2bt e i nhi bitor of the aurora 5 ki nasesrPai/GB2007/001771

potent activity against aurora A, B-INCENP and
C-INCENP (Ki's 1369 +419.2 nM 0.359 +0.386 nM and
17.03 +12.2 nMrespectively). AZD1152 has been found
to inhibit tumour growh in a panel of hunan

col orectal (SWs20, HM 16, CoI0205) d lung (A549,
Cal u-6) tunmour xenografts with stz
significance. AM 1152 is disclo
as the di hydrochloride salt an
base in hydrated forms. In pdft
di scl osed H® the trihydrata e
From a rranu?gct uring per§
probl ematic asftey-Teg
duri ng manuf actlure, drying, storage and processing. In
addi tion, obtarning and mai ntai ning a sanple of
conpound with a consi st i,ometric 15 conpound
to water ratio is difflgziyﬁgfhfﬁ, case of the

pr %‘ZI@M?QHQP& ﬁs' aﬁﬁﬁﬂ; E&ﬁ}i’?lh@é and&Z&rélHIE 2ghikitod of the aurora
partlcu ar wt the free for
kinaged With pRIgRIaGH HEYAGANEGUTAE% An B T hﬁé‘%ﬁ Zlé JEr

+41b E%M%i Pt (0f36308 9d Pt d)zmlzaMMc{b@@ampyl) anzon 184 ik
mol ecul’es To the AZD 1152 drug varies qgreatl

fourtdetrppedribit m@uag@wlema papel ¢fiperngn eglorectth éCTfl 5% a
Col%lOég Qlilcir/]ﬁbg F}r&r% 4@2 F%— réll‘ xk éﬁfsthﬁJ staﬁﬂﬁé%ﬁ] Elg\%fﬁcﬁ%@

er of nol ecul es of

Wi |AZDiESe nddisgiosed e 20094058781 & thordihy b orids shlf ﬁﬂiuuqﬂﬁcyas
the %ﬁ@%%g étbm%;éig%teécf %g gfnt%)\gnrticlular ﬂ{eyffee -]E%}En 1§fd sgﬁgédv e A n §)<Irate to

tetrdlydidefol:@nper at ur e and relatlve hum dity to wh|ch|t

I S _exposed nam c 0 tion has bee
o SR TR PPSRECR RO HE S S gre apier e s SRR Aty
con{%lg '?o B plabe duMhg Mamifhdteke! dtying %t&@%ﬁ#%&?&l In addltlon
di scl oses, in general terns, ceré n pharna%%utlcal

obtainiss prpRiEtainRg ¢ sagrle pheonRoMRbIihE consieTt SIQFRIOMSTIS 1’
con@% gog\gatélsta sﬁli@ibﬁ? | RSRIcRS of tBE prediobiy§ eIkl fofles of

and as t free form No other forns of AZD 1152
AZBit bszmm mcmm:ular with gl frgecforma watspanolesules grogond logerdys bed to

eacg é‘%’)%?}%%ﬁ %@,& élgegé}(?%% §§%5ocgtiom&i§gssﬁﬁlﬁiohtof Water
molecules to the AZD1152 drug varies greatly with temperature and relative humidity.
Therefore, for a given weight of AZD1152, the actual amount of AZD1152 in terms of

004/ 058781
hq:free

i cular the formis

Nt et rahydrate form

, hydrated forms are

number of molecules of AZD1152 will depend upon the temperature and relative humidity
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 AZD1 152 are mentioned. In
particular, WO 2004/058781 does not disclose any other co-crystal of AZD1152 and it
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-5 certainly does not consider whether any particul ar
co-crystals of particular conpounds would possess
waeropnsxeng benefits and particul arly not benebP¢CT/€Brdvan01771

m ght aneliorate the problens discussed herein.
Unexpectedly and surprisingly we have found that the
mal eate co-crystal of s 1152 exists in an
Certaml}y«th‘es vst doosider witeiheh an}spasmd]nﬂ;dr amcnatallsyof particular compounds
Fur t.her no t he

ol B SRR S Ry o P eAE oy amptorte e

prob!/emhdrsm&sdm{egﬁn of, for exanple, 0.8:1 to 1.2:1, or
ave found that the nmal eate

o Wrierwricledly angpmRBEng B RS A d da et Gcrgstal of

Azmewzc&w@s iBlag aBfyQl 3 R khich i§ Aibs@n@filyHoH Gy R)s ieat e
Fm_g‘ substantially 1:1. The effectiveness o I ght

Bg%prﬁfaltmfg‘zStﬁ‘ﬁh’@ﬁ‘?@%@“%ﬁy@@&to paleatomen BTG 2 range
of, faf Eﬁs&‘ﬁ;ﬂg oY1 {LIPe r @l ¢ ﬂfi 1! @% ﬁé\}e\fguxpl"cﬁhq#é 1¥1alte9c€ %o crystal

ch l'esser extent than t ree form
of Aﬂ%lé? dissloaed iteein hasta reprddudible stopbiomrefrsd mtio bﬁdnmg t@fna]éz'.’t@ of

subs:‘teﬁﬁl%ll% 2612 oF lge\r/eqt‘;’etcé?l %S%X%B%?gfg gose ?ggfﬂ lg E? Yeate co- crystal 18

therefora dffectedrby teralserath&raed redative Samidigydo b enueh sk lextebethan that of

d|t s,.in.th facturl ce
the BT B the AP OBHe P T e Pt A i dpat have
beemeahetdd) atdditionwlly, kheBalpns sé-blystat F ALD f 1B AVéaRIE td thanufacture
| imjted aqueouys c;glndl tions and/ or hi gh

as ﬂ%eé‘?r‘ag‘?séP O SRV ty lgeelsindhe manyfpguning prpcess. skheof
anhyithista @8 of e MathattdoQty B Rirfir er%%ast'ltr\gﬂl% Fs%lQ e
that use _aqueous envitonnents e.g. wet granul ation.
formulate it usigiimyted gguqqny eonditinns grd/ erchigihtamperaives envirenments
i 1 08\ P AFRAAGR AR b RO D508 1 e
aquenyp ervirpnigats e20wekgremilationecal citrant i npurities that

ar %(ﬂftﬁ)‘ﬁﬁw v&leqlaxlcp&\lséo%gr%fl tﬁ)ag %n a[eg f]cg)re Ir%stag R? %?ﬁl éf sent

esser exten free
surpflsungiy| aoh@ints lfe,wemﬂnpuait&:s flannhe Recformli Hhigayticuldgit pipRsE Mat
i.on stal of AZD, 1152.

cort il BT e it by RO TTLRE raiergl Prosent 0.
much d)esedfr)esteﬁi afeek cdhzzasiolaﬁ the fred4bind i the Rl BAteLrofA- Cryst al ™
(or any other simlar termused

8 s1),52}@rral eat e"
25 ARETTEITGLY, fhemassont dnvention pwident Dalsas cparySBhODAZRALTL
AZBodthe 3vidshcB Bl @lubt, Atd tems “AeAdAdH d@)gcr%%ltof Al79317827,1

. %21”' cul ar, these”terrrs enconpass: (1) a non-ionic
AZRI 432 malepigisotsarsibesr tAEDAZBMEeate{ar anyl adier siwilad tqrin, used

herem ‘?5f‘é‘r t@%ll I%SQH agsﬁelgs?&{slgert‘pgegx /%IS ;“fSﬁ%gd Qu%ie‘f\éegqq tntﬂcer’ucﬁi us%lt

elc acl
forﬁmhémmmﬁdaromeS&@mmomMsmen the AZD1152 and maleic

SOl 12 PR ALl ORI A 18 n SERLIER
2007/ 1322&Her&ad bﬁﬁﬁﬁ&ﬁéﬁﬂﬂaﬁbbcurred between the drug and the maleic
acid); or
(ii) 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 (ii) above.
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-6 In a particular enbodi nent of the invention, the
mal eate co-crystal conprises is a non-ionic
w@sg®oasrei on between the AZD 1152 drug and t heP@®EGB2@7/001771
acid (i.e. where no proton transfer has occurred
between the drug and the maleic acid). In an

alternative enbodi nrent of the invention, the nal eate
c o- loraysrtadular smbodimkstati¢he ibveaibh, thé mARe td-5Rsstal Cordprises is a

LA R TN —

transBer daCocatiret] betweenshi drapbrd §0 gt agdich as met hanol

di r&ﬁt hyk sul phoxi.de é[%l\/EO) or a mxture of DMSO with

met ARSI erngEgRotineppo!l the pventinsy the malqaterco-apital dii maleate
saltbfazmlieat e co-crystal may be isolated by all ow ng

crystallisation to occur and 10 then isolating the

r esiftiaPartcular gubedimentea maleateicaicrystphef AGBht 32tiy fafned by mixing
AZDRY i Gh ic &id i Al n ;

i ol ST o Rt B Cohe sk MRl iRl g
sulphexiga AAMSO) CnvRIXtareaf YBVISO with rsétbariol] aedtemitrie and other similar

e t nd, or,.co-crystal . t.he
sol WS Tk ARl 8% ] BRI SRR St hsalioR o occurang
thert imolatmgethe sesukand ciybtaliing hetdriat. riTHed éentityand Ngdeatb thtRysthdrs
Azf.l%%%iff;ﬁecatsi on can re rbesenl_ orélqu one of the possible
a0t omer & CRgP g toR pan B qogligeed Ry rieipR pudenr mpgneticgsonance

(NMRysmalyissn enconpasses any tautonmeric form which has

Aurora kinase inhibitory activity and in particul ar

Aur ora- A and/ or Aurora-B kinase inhibitory activity

andt $hsuldQfisotte ul8erbktbsa the 3 '

formutilised wthin thga %‘ﬁ’u@%@%ﬁ%%@& i by
exhibitdlcphenpmgrosat rtemesisny and ghas shetfornaulaeadrewings within this

spec‘]i_f}%%i.k)ﬁ_l?%d Rpreb R Hﬂll?lfoné Hﬁgxg?!)s%ﬁ)tﬁtaﬁtghleﬁg %}?{gx}%l 19 1o HEP

is crystafline m 1S prepareée

undespiped et thiinngntidneencemhpaste any yatahericddrnARRich h5RA fvotaifdse

o as a mxture of t hanol. and . .
Gt s R W BB SBR R cy
and dhataditd tse limigedonaelydedny onetthtofmaad e sitilishd vAGEeHdifeieYac
dravg.ges i nvention provides a crystalline formof the
Hafeat e co-crystal of AZD 1152. The crystalline form

ofthé puesetblreattRneloGEEs &) a §HrtiATR #@ﬂide%&h@ﬂ' B& helchfed-
powder diffraction

i h it provides an X-ray f
crys P% é?f? 1 %i%?o sﬁ%w%iﬂllye fosmdtprgparphbysrysipliising thprealeneserystal
 AIDANE D 86k af-or SidOWRER! subli o f {ntb@%
° crystalline f%a\r{l;n of ?hsél%%%z{%gtgg{agi}%ﬁ%?lfg{lg 0 ylAZD
sulpharige AMSQh Fthenexpatimental: detatls 2@QTvidRia The Examples.

;g?éﬁég@? O dtion ﬁrgvia-é’%*?al c?ys]calﬁyegilogn %? Jch%tnila\feeate/_\cnogclzr}efstal 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 Figure 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:



2-Theta Intensity % 2-Theta Intensity % 5.118 100
22.425 18.8 6.446 18.8 23.228 26.8 8.158 28.1 23.583
wW@7007/132207 171 13.1 23.994 25.7 11.917 5.9 24.PC1/GB2001/001771

12.861 18 24.671 23.3 13.849 48.3 25.32 19.1 14.909
25.2 25.574 32.9 15.234 36,25.813 43.8 15.738 27.6
26.21 35.3 16.506 18.8 27.-1-22 16 16.884 23 27.946
45.4 17.232 42.5 28.418 Bible1l 18.134 13.8 28.847 21.7
19. 327 ¢2—+29—+35—26—31+—19.-82-38.8-30.521 18 8
20.082 $1 8§42k 15 Relasigesgh cAngiess. hoRdaie 21.008
32 36. 1B124hefh © A0fBRiG %3 SBTH 40 gnf‘éﬁ&%{f}' g to
the present invention therelis provided a crystalline
form of [t hé.1d8l eate 109- cryjst a2.4d5 AZD 115628 wherein

sai d cofcrystat—Has—anXray power—di-H+raection
pattern|s A&Aﬁ at Iea'§t8/\oneysggi:$‘8ic peakZ@® about
2-thetal = 3358. Accongijng tlo thesqaresgnt %ﬁyent' on
there i s—provided a crystallline formpf the nmleate

co-crystal lGI71AZI) 1193,1 wherei28.9%i d Fo-c25y3tal [ has an

+ o

X-ray ppwd --frraction atterfi-wth—speetfie{ peaks
at about 2 tHdia = 129, Wb 2003 Ha20p7 241

PCT/ GB2P0710¢s 771 - 81dAccor|di ngy §Q ThE present
inventipnthere iis provided a crystalline form pf the

mal eat e cole¥4Pst al oH8AZD 1152253Beref n sHi.d

A £ £ H
tHoep—patiern

co-crystatT# am Xt powder_diff+a

Wi th specilf‘li'gcb?peaks 3?‘éabou 22-5t§f7’é1ta = 15%% or 110. 2.
Accordi ng tse3yhe [pressnt irjvenisigR there j5g proyi ded a
crystal|Hneformiof the 5 maleate co-lcrystal of] AZD
1152, wherBiB8saild c876rystjal B@alan [X- r 835.powder

di ffractTofg 555 18.8 27122 16
16.834 23 27.946 454
17.232 425 28.413 316
18.134 13.8 28.847 217
19327 62.7 29725 261
19.82 388 30.521 18.8
20.082 61 3174 154
20.582 61.4 33.424 14.7
21.008 32 36.181 153
21.663 873 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 = 12.9°,
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pattern wth specific peaks at about 2-theta = 18.1 .
According to the present invention there is provided a
w@reoo3iiad2ki ne formof the naleate co-crystal oPCE&B2007/001771

1152, wherein said co-crystal has an X-ray powder
diffraction pattern with at_ | east one specific peak
at about 2-theta = 10.2, 129, 15.2 or 18.1 . 10
Accheairding toohe hesqrt ésendoni thare itprovidédesgsthlsn®foRmiodas a

L] jne he. ma] eate co-crystal of AZD
ma%%%?%m*ea? af %2?3? %’5 ?@F@fwda O frigal s s K9y povidrs diffraction
patttirf #itasiccii pepald ebsut Mikdla SPEQIL i 6opeaks at about

2-theta = 12.9 and 15.2 and/or 10.2. According to the

pr eSERFdingipdhe prseent Hwertionghese isuirelddeda aystalling formef fler m
_ ) d
ma@ﬁte"cb—%rysﬁ@hﬁﬁk@l ¢y Wh&%h?éaﬁ Fd%gsl%l #“%SZ %t} X\-'f,g}? {3?\2&6 gﬁ’tr%(inﬁn

co-crystal has an X-ray po I on
patigin Witls gpecificipealped Risouwh 2-tiwouti 8.22.t heta = 10.2, 12.9,

15. 18..1 . According to the present inpvention
R I e S et
maleate co-ysistal oAZBIT2] WhereindaRl Bldiyssahes £OXGhY Bdvider BRBabn

X-ra cfvvder diffraction pattern with specific peaks
patiggn ‘ﬁ%b%t eaéh?/“eo“‘ﬁ%‘“g? Pk at ehemt Arihetagn 192", A RE°. A5t R et 48.1°.

val A@srd; | : - ¢ -he: pr nt

venr DB hescPiahEnon U KRR bR BPRR.
malggp sererysiebofch gl K2, wheralhBait k6 Ry sidh basimX saf powder diffraction

- Ci X- 0 cdiffraction pattern
parfS B S e BB ALl 2B RS e R GhBH 1488 ¢ act o
{Jatﬁttc&:mrz:ﬁ@’tom prasehi 'gthﬁi_oﬁ theWH'@ @{dvﬁdeitd% oﬁyt’s?élﬁ&t 108h 8F fhe
a e pr nven on relates O a crystalllne
mall g -5 S AR} 2, i SR higa S-rstponcdgedifiaction

pattShRoViBespedifie p:kk at Ao} 3 heS- ﬁfﬁf’ew‘?m}ﬁszn&é.?oy powder

25 diffraction data is conveni entlTy greater than about
60%Cchiging te dipmspieahinigntign §wtedis ptavited alvoystallB@prm of the

) ut 90%.,1n the precedi,. .
L Ca LR W
pattérgrwithspecific peaka bt dboet dngrons obér cohdimEbeat e 2ah&s Ysdhads

%Q 152, the term"at about"” is used in the
Sho‘g{'(br esgijlbn "...at about 2-theta =..." to indicate that

t hé\cpordirigge thpqaésehinvation thetesis plovRied b REsBRideq6int Sthe
2-theta shoul d not be construed as being

| | |
mal e iy e AR s e sid co-gptal b apprvicanlentifipetion
pattéri QiR tankihily @6 sihe A Be Kithy g&xb&’er REBGERR l%gﬁ&tsh% g\fF ibhE 1.

peaks may var)i16 slightly between one I ne an
andY 8t 18 slatsdhherein harihe Bresent miventiarrelaiss teascrystaliseformof the

: ricatd i e By tilised.
il AP, e AR U b B AGb Ss8 Bowaer
diffipetiondg0e yoryeniently gregeptharaapoapf(ys,that comenienysgrahthd then

- stal of AZD 1152 provide
abo&fgpg);pl%g%%@z Flrgg{ff ?}aga St §ONS t he

raction patterns "substantially’
s ahretha precédinparagrapiowid fining tHefX st poswiler PiffidcBibN eakh MIe

oo AL S L e KOS TR ST
exprpsichi‘Cludtabot2-thb e . 2totif@tae fhafl@le Brecibe pSitidiPorpes (8 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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5 1t shall be appreciated that the use of the term
“substantially' in this context is also intended to
w0 pei7a3x2e7 t hat the 2-theta angl e val ues of thePXF/GBR007/001771
powder diffraction patterns may vary slightly from
one machi ne to anot her, frog1one sanpl e to another, or
as a result of slight wvariations in neasurenent
paregraplisithat e cnysidlliiscidrmseof thomalesaloRestal bOAZDSEMolile }b(-ray

gure or gy Tabl e are again not to be
porkd afft Holof pRlorm SRRy iSsaegs i Xrpirudgaatraction | <
patienma\showmintfigura § arddlave ambs¥ntiAly tRONMES brdi‘ﬁlﬁér{t%@ﬂ&s((@ theta angle
attern _nay be obtained which has one or nore

valyasheigiardeebled ot & pisieratiahghogh2 thetestk @ARA2.9% 15.2° or 18.1°,
It skANgh aﬁabl%eﬁteﬁ%éﬁ? 'Eheah%e Sﬂéﬁ'e %?Rngubst%ﬁ{m{y IIHEI%%%PTF{}'E i Swtended

machi ne used particu enera
to ipdigate that e 2it ﬁt%@lglmVEElWSX)f teyX -pryvpberdecdifftaceot | pam:ms may vary
1 k t ependi n asur ene
S P o bk B B, SREGIN el 0 aERE rppp doslofsigh
Varrmmzsom sehgrghdnt bemlitions tikised) do thé pokk HOYtIGRWHEWn in the Figure or
se that, the éﬁlatlve intensity

quogefd i ghaeata'bfécaéenagsxgl gy ?%%? %Qﬂlswd 3 ghso QYAVE; grai ns

a b Ay ¢hiSteghidcit lGolvA if theQraRs ah Xray 'ﬂ)b%@érydlﬁl%gﬁ&{ attern may be
btk 4 0s,, which may affect anal ysis of sanples. T%
obtaiped Wingh hasyoag Ar W m?ﬂs%n‘%e’éfaqfﬁ%%d@maim& oremegsgsinenbn of

contli€ibhL@hdnaR %qﬁ@ﬁeﬁ%a%ﬂl@ﬁx‘e?ﬁa cRhE GiRS ﬂeﬁa B}‘il aﬁtn is
whj ch the sanple sits in difrractoneter "an e
gengrallykpoyn thptdpientitiestin pm &-uy Pwdertdfirection palitre Imyrﬂha;lmte

depm(ﬁ{gad'rﬂ &yas%mkﬂﬁoﬁgltlﬁﬁ{%{gesﬁrﬁ{g% p?eh)%%ﬁ QﬁVﬁ%raexggg €, persons

fect. Hence a person e ar
sklllgé it g jaoé Xt-lhﬁp()wﬂ‘i‘rehﬁraﬁtﬁmﬂh realispéiat e relatiitedntensity of peaks

r not to const.rued absal ute
can B SEGHA, RECSUD el b A nf AR 858 R En Ehptaly Spect
ratiqR, which lmay raffdt::t(ahalysls bf)sa)ﬁ-pll%y TRovkiRsd derdoh Al bREREaliVe that the

& S ns Therefor |t_shaII be |
p"Sﬁg‘ﬁ‘a 0“\34\?%%%’“% FR O %Ctsg @% fhsiArscing hF t gthich the sapaple gifsdn the
dlfﬁaetoﬁ:k’ges tual thokerbERlibkdiod d¥fthd difraefoBReRt ThOMBREL Blgndrﬁy Gpthe

to the crystals 25 that provide X-ray powd

sampleripy GG pemtlhFiieet Heifeiagaoon Hoillsinas axywHbanpeseiats that
the &ifﬁafcﬁé‘&f)dt@ﬂl da@@ﬁ&%ﬁbﬁ h%MY‘ﬁ nb{‘to '1_55 legs?ruéd A0 t(for further

crystals_ providing X-ray raction patterns
mfo@ﬁ‘ﬁ%’?é?ﬁ Jeakiny R &SnydereRds Imrraqlucghmwmwpiogumemffrmmetry

J ole‘Wllla}' edé(?lg ﬁ)ﬁ@? el‘lﬁi'efﬁnl% it Ql{a?lso% r?.l:i/\gergt Cf? 1\@\]@1\! tg% HyAY‘ﬁH §% oé'

n the art
the malejtes dererystakbof ALDEYSArf |tlw presdmnhvdnylom fs nét limjtepWHEErystals

that gfofv deBE dygﬁgﬁ?x% cﬁrlgf%:atcﬁg% p%ﬁ&}s égefnﬁcagﬁé the @%}g 7 nedl}fractlon

pattating ﬂmwnhm@rgam I 81daiﬂ§3 gtystiistgrediding XO0rah po@ter cﬁﬁ"ﬁctﬁ&{ patterns
or | ess)_ _and ‘such

t abl t 2 heta = 0,2
subs{FRA 3 25 St e e & ik isfindhosieoeiae prvee
inveRGEO U hervdiaikilans tHé%Et' dIQ( 5a\2%ow2ferr BiraPONS bbEid Ilfd%&ﬁﬂe on

attern in Figure 1 én interpreting th

subs RSB U FOOTrEep ST PRS0 001775

r etehdrfif), b thehirdhiht LEY hﬂfﬁg e(;hda o
Theregogg &%efe it |si%tate or gyg%ghﬁm}Pﬁg'm.the
diffraeiogram s @:{ouh%@hew Q(_SF aylegsdiod morehﬁtﬁb]aczthouh%ﬂ&tet =e0 2° or less)
about 2-thet

and e o31ALas BB st B it btr Svovege te

X-ray Ipewdetrlﬂlﬁractam pagtern in Figure 1, and when interpreting the peak positions
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interpreted as being 2-theta = 15.2 plus or m nus 0.5,
or 2-theta = 15.2 plus or mnus 5 0.2. According to
war@rhan2aspect of the invention, there is prorCTes2@7/001771
met hod of preparing a maleate co-crystal of AZD 1152
as herein defined, said nethod conprising the step of
m xi ng a sol ution of AZD 1152 free formw th maleic
refegusd go urthatesmuoabhlm indlablent ’Jﬁiﬂtﬂﬁore,&&hdﬁf@i’c Restadd, for exarnple that

rr net h hoxi de
the 86 SR b B B oy A R i ft o SReRGIRT P Pe at
aboatZiletdrets. 8‘1 (m ehfyr ons of the iifer aﬂé]& et ReH dFYe)fthint thR can be
f crystallisation and, optionally,

ineFGERA o5 B L3 GRS 1 OB L 8T -l 5 gSplas OIS
0.2°AZD 1152 thus formed. The process may additionally
conprise the further steps of washing the nmal eate co-
ﬁ%car ding to gppshariaspechpk the inveniiana iz is ployisiad a mettdd of
% ragnatr r
o, Aol B ERH S B
step( @lﬁ’@lﬁmﬁél soltipe oh4 L B | F20f¢ecform methmaadet acidimd suitable solvent such
as nﬁé?ﬂngpr &%th&k—ﬁ?%r@?lldg I n%%/&l{xﬁg hgfjsuﬁlpga %1 ms %? g gl%)'(‘rlmye of

DM@ swith methanal, aetohinilef dne oslemeinglar Eblvmﬂalb inkdtie>d may further
be added

| v ter ely, solid IC a
confhfisd T8 Spt A RGARAET 590, Bione g it om o B A Hpanags co-
mymdefAﬂmnlﬁhﬂﬁ5ﬂxﬁmee form solution may be added to the
sol nmal ei ¢ Sui t apl the solution is stirred
"?’SQ?F R ) %ﬁ%ﬁ"ﬁ@llyo‘fonmﬁ’ée ﬁzrﬁnifm stepy efevashing therrdaledieco-
crys&d dedzmli 81 witRe |s&itabUL%lv’§Htt 8hd &jyﬁlg(théjﬁé‘lleétéf cp U{ysﬁp fI ent

exclusively in a 1: rati o) be m xed
AZ EHBerature al t hough the procedure may al so be

PeISRANTRCh Ab1 1 D10 Frnd SEREIALHGS uidle %%ﬂyen?@l GeR! e

met hod Known in the art I sol a Bl line
dimeghyleglfaxidegmaihatiol, p@iyture ﬁerm;obhr-mahyi 2- ﬁmcﬂﬂbioye) dnble

D1 s _col | ect
en AL SASEY B 0h o bt i AL T By tysemp ore
compftibh §o1veh§2 Alwrmitivelg smlrtﬁmalewaeidumy beladdgEO@KAAZDAL 52 free
f AZD 1152 fre Ie| acid of 1:1 is
forn @il fondor R gt ERZD]IE feq Bt i ey tdPisanesgotd
malrm: X¢1dl); SultebIAARE ddhatidnrie Qtlrf&lftmfwﬂﬂatgﬁhﬁhg ofib QGZEEI 152 £ree

[ ns_an ere within the range of
B&é{ gr‘fé’%e“f Thepmayerigls @ﬂ%allaép‘ijmt Qeﬁhrsa\@hym atlhé ratio)

mayfb@tmlﬁecpit afwBidhl RédwpbfaBfe fil‘ﬁ{dﬁgh R f?(’i&gr%g 'rr%gr tﬁlotgg ;f)ar'q)ﬁﬂe? 8

is wthin the range of
highen temppratyresis2 free f or m: 1.0 - 1.1 maleic aC|d

CGe i

Consy s EROFLATEA BT SERORT O s el
AZIIHE2 pmay ibe uedd. Anitatiy.5he foakeatefcoronystal nBABDE 1 2k doliemteti b
filedogture is within the range of 0.6 - 1.0 and

partlcularly 0.9 - 1.0
Preferably the washed maleate co-crystal of AZD1152 is dried under vacuum.

In general, a ratio of AZD1152 free form : maleic acid of 1:1 is desired. This
desired 1:1 ratio can be obtained by mixing the AZD1152 free form and maleic acid at
compositions anywhere within the range of 0.6 — 1.4 AZD1152 free form : 1.0 maleic acid.
Suitably, the ratio of AZD1152 free form: maleic acid in the mixture is within the range of
0.9 — 1.1 and particularly 1.0 - 1.1 AZD1152 free form : 1.0 - 1.1 maleic acid. Generally
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AZD 1152 free form: 1.0 nmaleic acid. AM 152 nul eate
co-crystal typically self crystallise, but it wll be
wapprasi2ated by 5 a person skilled in the artrP€haB2007/001771
seeding may be used if required or desired in order to
pronote co-crystal fornatlpp According to a further
aspect of the invention there is provided a
an cRdRe Srasaeit la61fa|should) bpast bhdin paftiontr demptié sfxsZRal vl featfemn:
CO-ClrYysS of AZD. 1152, as fi rein i
maloje it i W‘Weﬂh wih ﬁ’gf‘r Wﬁ%%‘gﬁeq ?f%;?ng %15?13‘33( 29 1 Uent
Azan5gﬁkgﬁﬁﬁ1jﬂ@nﬁﬁﬁuﬁﬁnpOSItlons of the I nvention may
be in a formsuitable for_oral use
t abWZaId 52 poleaiegescry S PGy s ‘t‘«fY%%J&}é%l B%‘t Wﬁﬁ%@@?%sd by
a peﬁ’oﬁ YkiiUPRGAS kP st se@&'fﬁ% 2P BS useddf RREGES d2ldesiRaWEIgider @
granul es, syrups or elixirs), for ‘topical use (for
pnnsxamphew@hﬁmm@ans oi ntnents, gels, or aqueous or
O Ly, nlé%g 2 PUARPHR AR on ﬁﬁe{e @ﬁf&g&&&gﬁ% rBkullYal

mﬁ‘ f‘m npl e as a wder or
comﬁodlﬂlcﬂuwhﬁcheompmﬂe} a nfateatead rrirysia tof AZD@ h52, 35 ddfined herein in

ufflation (for neI i vi ded powder)
““ﬁ?gﬁbwlggpﬁww%Fnggﬁﬁgﬁ? ?ﬁ ﬁgﬁ{mf?orgexanple as a
St ghk kempekiteds SF e uﬁzlehtyorsmhy,ﬂba ian fhmi siitbleduesraluse (for

subcut aneous, intra r intranus. uIar dosi n r
A L L T e
d1sp@1f51btlé‘§ov!/dEYse(ﬂ‘tgrﬁﬂlle'§aévyr@ﬁ o@&b@ﬂsre tByical ey ﬁ'ﬁﬁ dx@ﬁh@le as creams,

procedures using conventiona harnaﬁgutlca
ointmgpts Hedn PEAGUARLS| OF R §R{UtLGRSs OR BISRFRSIONT), fE adupsiBHeR Phns

1nha¥eglo%fo? Qgeﬁ’qulé 0L 2 RAAY dNRRd Wdé‘r(b?ﬁfﬁhﬁld a@ﬁ)%ol? )f&r@lhﬂmstﬂiﬂi%n

ol'ouring, sweetening, flavouring a

by ipsuéaion éfqr erample At sTindy dividst poyyfer) aloeparpEee] %ﬂmlmstratlon
(for%)%a(l: e]@'é %sb ll J?tele G E[Héo%g Ptsm }p{?gﬁltoh 3{51] 1§trravfeﬂ51{§u§1.ﬁ5ﬁt9x{é0us

l'uent's slc |"adt ose,
1ntre&ﬁ1d;k:ulm mantbmwcel,ar daingionas phupppsiwrefonrect desingh

onat e ranul.at.i ng.and dj si.nt.e
D i
usm%S:oﬁ%@h@ﬁhl ph&i’ﬁfabéiﬂi&dll%@c@@ﬁt@l WelBhﬂiWrﬂﬁ thieegn éEhuBl,momp051tlons
Stearate, stearic acid or talc; eservative
integdgdHonaralyss ey SO 3Ry fiF IeX?inHJ&d’PSWE]@FFz%’ FEPERE® edfiie.”
ﬂav@mﬁg A PRsSpvativelbeBntds ascorbic acid. Tabl et

formul ati ons may be uncoated or coated either
mo diutgble nbarmaceitissli asgipabiorrcipients iea &bl éﬁﬁéﬁflon include, for

exaﬁgﬁofn&tt 4B Bed s s ﬁ%ivg odit CEELSE, cHieiul FhobfRte or calcium

strointestinal trac or to inprove their stability
carlamdt/eogralap@twaadclgs;ntq:gnatmgtaggﬁs wb s cersistaerh3n algenic acid;

onven :
e e A R
or thloy predefvakiag dgegesl sathi as etlap suprepyliprhydnixyherizoate, aadmnti-exidants,

such g il bl Py e ey HE BpiqeTios ot et g iy thei
disikR@fatiBn aiRtl thd SutiseddenODk@blith ARG a}dtﬁs 1ng|ﬁedM’ﬂt Wlithinl‘tbe

active ingredient is MD 20 7[13@% /GBZOO?%OOl??l
gasiraimiontneb gk, OPOABPEN IO SRRy A PR BB pase. S

convbflishel B defts a5 OYRLRBAR vRIllkno®AGOME L0 |, O

Compositions for oral use may be in the form of hard gelatin capsules in which the

v—U

active ingredient is mixed with an inert solid diluent, for example, calcium carbonate,

calcium phosphate or kaolin, or as soft gelatin capsules in which the active ingredient is
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preferably olive oil, or any other acceptable vehicle.

Agueous suspensions generally contain the active
wo pgrasizent in finely powdered formtogether BET/BBR6VE/001771

or nore suspendi ng agents, such as sodiumb5

car boxynet hyl cel | ul ose, negﬂylcellulose,

“hydr oxypropyl net hyl cel | ul os€e, sodi um al gi nate,
ml)pa_dl withi watér-quyn odlsiichoasepeag ol 1icﬁ1@hpﬁ&3:{fﬁh, siapﬂb@lﬁmﬂ@l@@@h@;oil, or

rsing or wetting agents. suc as lecithin or

pregéé_n e%lzvaetol%oﬂr PO ecftagceggiggﬁ’e@f: yl ene oxide with fatty

aci Alguephiogusponaivnt geneRdlyoxiRIthy/ 48R ingt ARt nelyPhowdered
P c&nd nsa%hon Broducts of ethyl ene oxide with I ong
OTRH&HT Y SR PT RO LHIBHISS 285Hs, Bichippedium
carb @@ rRAOLARIION, SREMIKASLED B droSprdy HERRTIAL %e,%%%q#lcatl%nate,

of io0 eth%gsne oxide with partial "esters derived fro
polyyipylipysehépneasm fagregnthand gie Acasis; digparsing yewetyihe agents such
as 196G $rRbndRSARN B sV off PROBASRLSOD: Yelss (F
Sethylernenoxide $f§h°sﬁgﬁ§ C a@%éé%fgﬁgﬁﬁga%ﬂ%QﬁBP%?mk
polygyyethylampsteartie) pacslasatyl pnéotydetyiok oxide with long chain
lich@RA8 i ethyl ene oxide with partia
oSG D o hREHa S Pl NS IRa T fEaireaBherrdies of
ethyleleyaxideetithypagti estorshietiodd finam Golyeaide and4 he@adarEat i on

i esters

ot kR Pimfy MorGiGuR i Sohibinlins Dbl i eresmadeoitn

longxtaitpdliphaid slesbols lﬁﬁ%xarﬁlﬂté BégtaRc B8 BandiNG c@ﬂ(%bﬁ%n
uspensi ons m SO contain one or nore preservatives

pr 0%%9392‘1? eﬁ)ﬁe@? ﬂglﬁg gﬁthmagﬁ Pstgys Asrivies Lippeiatn gﬁigs, and a hexitol such as

pol@Rybth ARl (RUEN RS, REGRIRBoRiotlots oA e with

agents, flavouring agents, and/or” sweetening agents
Paﬂfag Gprs derived doss Bty 9aicle red ool aphy diislon foraaxeiuple@ly@itiyiene
sortitdf Bﬁﬁé&l%@.,ﬁfé?q@&u@ QL sg)tng ?139 %lgg gﬁ&glg%lgg g% ltﬁllglge pgcigstFII:v\a/lt?ves

i ngredient in veget
(such|ap gty biripropyé gdydrogiybenapate, aotomidat (shcloss dsborhicriciigr al

s c 11 qui araffin).. The oi suspensi ons .
coldbbine agchH* Rtk Il RS o aing AgenB e 8 SRR stRagharine
or aprmrtdme)ar af fin or cetyl al cohol. Sweetening agents such

flavouring agents_may be

aséTPQ§§ set out @b ve, ag% )

added PPy G e%&‘@é}ﬁt& P& stpeiding the J5theilpgedioyase

veg@hble oidTrsh 49 RhigEY, olife Hil, §&aMY @d_obyoéo%et ANk m’baﬁﬂinefal &
Sper si e or

nti.-Qq idagt such as ascaorbic acid. [ : _
(Sucﬁf/"?) b?ﬁ“é P'_%ré "Bot&fé’rﬂé’ S&?ani;}?lﬁﬁmy@ésosﬁ?maﬁb@ @1‘11‘91?““_% agent such as
beesWaR PRk BhArOffinQr c81 al8SHE @%eﬁ:&ﬁlﬁg G cIPhs tﬁlgéetgeft % %lpé(ze, and

the addition of water generally Contain the ac
flavoyipeageinmay b addedrto piovise a palatablsrosalpgeraratine: Thiesg

comPS&tns nﬁ??)\?zrggle%gﬁi ?ggf%tead B 8PS, a%gi-c;mcia%t uch 2 asgaré)}'ﬁ aeid.

preserva oL I Sspersing or we
an®ispersipéneli Ingphalised pewdere amkgapilésfsuablSdr pyephiatseof an

i.ane bove,.Additional excipients such as
sl ERERhs TR LA AP Sacif ot en i Bt Beden oo
ingréxbenp tagsthat witl hdispbainge eutting agent, uFpesdihg B8t d §dd®r more
inventgﬁ%lgaﬁ.also be in the forg1of Wl -in-water
PresgNEINEE oRL AL RISPERING o WELE AgRAt A0 SUSPERLIRG B eaISGTS exegplified
by tlaSe sikdadR nhiiord aBHRL Aldgitivkl %Q&Eiéﬁtg Stk fas sweetening, flavouring

PCT/ GB2007/ 001771 -13
and colouring agents, may also be present.

The pharmaceutical compositions 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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oil, or a mneral oil, such as for exanple liquid

paraffin or a m xture of any of these. Suitable
wepwasgt ng agents nmay be, for exanpl e, PCT/GB2007/001771

natural |l y-occurring guns such as gum acacia or gum

tragacanth, naturally- occur{sj ng phosphati des such as

soya bean, lecithin, an esters or partial esters

oil cherai mﬂectal‘ aib suchass tfgr eaamﬂk: layidl gaeatiih of 2 Abityd of B8Sof(theae.
and condensatlon

sor bi tan eat
Sulggrgge e %l?yn%g qeats %yg)o pg) f £33 Qf“élf"é YRCEHTIBE BYnesich as gum
acaoiaicdl gumumgacﬁﬁthpﬁdtmaﬂy-abdiﬂn@ghﬂmﬁlﬂfaaﬂés%ﬁcm%@% 53hClecitie an
s _may, al so cont ai sweet enj n | avouri ng and
oSt FoLdr s g izom Byiids andinepl xdrrﬁew (eexample
sorﬁﬂ&nrﬂid)rﬂ)b&ater\g AdtoRMERAEIN REGRBITHR s%néﬂrt?ﬁ LY GRAY ha/lege

,ﬁ%op | ene glycol, sorbitol, asparta Oor Sucrose,
OXIHayrcars polyexyethviena serbtian @Wleaﬂ?OTb? gB@sivey myealso contain

swé&&ﬁ%uﬂamlggg{@ﬁreﬁé%ag% 5$‘bﬁtsagent The pharmaceuti cal

n&pltlons may also b the formof a sterile
i nj BarRssing elivicureause fmrmmhateyl mthsmeetsmmg] agehd suth agycerol,

B80S, B A T s

presroyagivefflavbwingmpdoprolatingtigefmer sing or wetting agents
an endl en whi ch have been nenti oned
abSE g %% ECRY %ﬁfg& OF‘HP%%’%“%#@O% B3h 19rm ok mgylcaniseale

aquacustoe bily euspésia] eddhtfnS Mnblildiey o Baﬁ@ﬁ&e@%&@ \}vlﬁcl@may be
ar ent er al I(yj accept abl e dil uent or solvent,

forrP@ 0 eé %Xl C.. Tg KOgMEPrsRATIAS BoS /ety mereoighy anpiropriate dispersing
v&umgo&gem Gid §iBp il doORS, Wi Rc BE&Hﬂéxﬁﬂn&Vaﬂ&é'A‘ Gefifd®

active ingredient W|th a suitable nonZirritat
injegigble prepatali may alse be gistetileainjeeteblic nelntjon carrspmeamum msa Hmttoxic

paréﬂté}&ﬂ'l}ﬂac%ptﬁln@ dIIJe%‘EBIaJolJeﬁngse rti%lg g&%ﬁ% Jgumlg%*; Lor qycol

in the rectumto re rug
ex oﬁupp@ﬁplg’ formulatiters rriaarbe@xamddeby rmmmg alemcztlv«efngﬁmint with a

I T.0 at i ons,
sultgt%e éﬁﬁs H‘M aﬁﬁ? e)g: rﬁgnq VVchl(ih 1S aia a& aﬁio e&pe&gﬂr@s %ﬁ&lpaa’h@e
rect@lrtempcipmrl&nd nall thmfo@eﬁ]ﬂf ialthy/re@mabtadasethelivug. Suitable
wth a conventional,

ti d
excpBpfeatidy B St Lo B Tolveliblete alroasi ng
COmoupiehl fortmllatiing Gk hEcrtdhd, om&ﬁéﬁt‘@ ghl8 aﬁch@q[ u@bis or of solgtions

ositions for admnlstratlon y i nsuf ation
or SF%’n‘? H@sspngerally b qhiaiped gy \Wraléliltlps;@mm’ave dngredient mgth a

contibhdl t6SicAly RYDLAUE vEliaEst Qi'iueﬁf usid on@%?@lﬂpélﬁe?cég% et

much less preferably Smor |ess a
knowpimbeartsm and 1 m the powder itself conpri SI ng

ei U@yﬁf oﬂfi&ﬂs\@r éd?lg Elﬁf;ét g éé@g@%ﬁﬁ nga e%evlmo aagt?ne?)[

nor e phyS|oIog|ca e dar rlers stuch
dlvld@httavsier colitnipppatécles of avenge fiinatet of) fdrféxzhhlﬁﬁ 30pm or much

1 g etrrl tgntl 30 retained in a capsul e containing, for
oSS RIEATHRITS Y1 o 56 ?ﬁfgms?e PageTably hefen dharmndfl g, theaowidemitsalf
combﬂilﬁ)% eitteh é’dtﬁfé itheNdiGR aloﬁb‘ 6PdifiRed ﬁltlrﬁfe%r%r%\gﬁﬁsiglé éu?atllgro n

f the known agent sodium cronogly
acceptable/canippspclpesTiacipse B¢ pondey for inshifflation is then conveniently

retained in a capsule containing, for example, 1 to 50mg of active ingredient for use with a

turbo-inhaler device, such as is used for insufflation of the known agent sodium

cromoglycate.
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Conpositions for adm nistration by inhalation may be

in the formof a conventional pressurised aeroso
wa@eoangead’ t o di spense the active ingredi ent ei POIEGBa®7/001771

an aerosol containing finely divided solid or liquid

dropl ets. Conventional aerpsol propellants such as

vol atile fluorinated hydrocarbons or hydrocarbons nay

becumpdslmid ﬁﬂmlnmasmmh byl éntiakion ma§ be dmthe fiorendflayconventional

arrang OdIS tered. 21?1 tﬁ’fe Sacgeo\é
PreSWi’@?‘E%ﬁr a“arf‘éF ipﬁ’ésﬁe ey HHRATAN SIS t he
contﬁlﬁﬁl%Q‘fnelysdl{flﬁ&ﬁé’dhﬁ@r Il@ul@hf:ﬁ@leﬁ C3hvehtibiml adfosdl propbllaits such as
rehensi ve Medi ci nal stryPéCorw

VOla@}? vorp#ed Y dregarlens gy hydgbcg]: mpE e uiFd A thé'lgroigéjﬁvme 18
conv-EHféﬁ&y erﬁlge@ t@dl@éﬁi%et@l%ﬂ Q64nt oft d&ﬁvé mgRalchon there

rovid a mal eate co-crystal 0 of AZD 1152 far,
us Eon fmrdlbren‘@p}lathnmfh@nulﬁim\ﬁh@@adqfés fﬁfeﬁ*ﬁfl énflapter 25.2 in
f
Jzﬁé 1'ceé CaviR HIELh CaIEB A an of Editorial
VOI%F] %égabrﬁg%?%& e&} nve][r]?%S E préw des a nal eagtoe
BoaﬁbImﬁgmMﬂﬂIT&E19%ZD1152 for use as a nedi canent for the

nt . of atl v ug
BRSSP TS TR o ol
of AQ]DJSSZIfc&,us@in&Hﬁepy Fuethed pr0V1d¢]ialls am@ddaiecco- wﬂd@f AﬁDl 152 for
| eukaem a or kaem as and
use HEARF ORI AR e PPk gbiae IR S tenarrat T FEko!
AZISHGH £&Sus8 a4 treldtaheit dorl (BeHEcibr@ of hyekprbNiepiios dlseases such as
l'i neage. Additionally a numleate co- f gstal of AZD 1152
canqes ans} igpatfisalar eplorgstal, %Wa%{ IvRe peestals: bladiraichrlr pageregiic
cané’éﬁa Bf]'l}eglka%ﬁ‘gfﬁr 13RbAGHha. SHfehe @@ ciRE afty lyhﬁbﬁ&ﬂﬁ)s\/melﬁ{d)ﬁédlﬁérem

I nvention provides a nal eate co-crystal
maytbf: tlmZTm&QBEyeﬂ@iﬂ Tigeageispeheas peuth stYebid eRREVERT oL SO
eperprollferatlve di seases such as cancer and in
fticular colorectal, breast, lung, prostate,
bl aidtdlﬁrqnanyem alaleate cpa;nyst@ af AZD{ &¥icie prayidetl donkase il avmethod of

her ect of. .t
el b PR Bloae Brnal g Spd el S e Rife o
invénfioh PR vRics B afabdatead-@fstad ofBAIDI afkfulr ufedin atnethddr e atentment of
of a di sease where the inhjbition of .0

0
hypeFUiErRY G SaES pUsTsPsanRet P S ParieHlapc ik BiFathy g
proSY i viARIeH rddARér pARcredifY dahder Ofllcltacid Glamphdthanase and/ or

aurora B kinase nay be beneficial, Prefera “¥ 1
i nHnBhethesraspct af e HeBioR; thewsds Provided deiuss flgate co-crysta
hd (MRerit $f 2 BisOE A@6kre th
o 1918310 5REGhufib oL BB At Bl st i
inhipitiepar até ormak apropekdnasatsistbendfisialt eparticular ianenvayaged that
er roI|f t|v XS a
B RE R gt & bt e SRS KU R ARRE G A R ety
inhibltivd &€ Eu,lrofaeBl &lnageris panficiaht Inancthercepecoof the inyertirinathgre is

hona. cordln Q
oo beRiS TR o aBae el G GRN DR 48895} ! Al
for {HQreABINP B BfpeipiQHtaitg dsdassaBuchsasichmiet agl ih particalar colorectal,
di sease in which the |nh|b|t|on urora

brenet e Prost5e BAfoE 121 OF BRRTERLY Fpecig TSikagfi g DAt

adm 0i3difE o\t hidtidr aRES Brel ifpRORIEd b ABIRR coderystal of AZD1152
therapeutical |y effective amount of a maleate

for osp-io thesmethod pf ating @ ipmapsutteripgiompdierrscio Feh the inhibition

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

linea

person in need thereof a therapeutically effective amount of a maleate co-crystal of



10

15

20

25

30

-15 AZD 1152. In particular it is envisaged that
inhibition of aurora A kinase and/or aurora B Kkinase
woreybaszenefi cial. Preferably inhibition of auPGraBB®07/001771
ki nase is beneficial. Further provided is a nmaleate
co-crystal of AZD 1152 for,use in the nethod of
treating a human suffering froma hyperproliferative
AZHI1SE. aﬁﬁpa?ﬂlkﬁilhrasls eaviered thadinhibitjpa of Awrataak kineseomdbr aliroradd

br east , | .add a
L S5E o, ORI ST DTGP
providedadmAicale@bLdghtdl @f AZPA I SPMr Lk if detnéthed efafeating a human

therapeutically effective anount of g nmale
sufferingcraps o hyDesproR ST in Siseasy UGS Sanset 2Pt PaE At colorectal,

brea@?to Iu‘ﬁ% yp%ﬁéte Ao d¥P 1dnhPér pah@re@ftNcader BPI%ulE@hh@@ﬂyﬁphoma

iI'ng a hunman descri bed above al so form aspects of
comphslsg thms@ms phadminiptprifg fo & presoape peedfgieeiiberapeutically effective

aunot hteof%%éféatg cdt §1§/§ta &eA%S’ﬁ%ﬁ :?ﬁ% esbtf Qrefea dd-cry a6 WZD 152

npound e of adm nistration,
1nmmhﬂnheﬁmﬂmémmfmm@ngeumnmhhmdﬂsdaquaMOﬁ@m@ame@saﬂbwthe
e and sex of the aninmal or patient. The size of the
mveé‘g%‘b woul d thus be calcul ated according to well known
pr iFB£ihBlaBsveaherdecihB@peutio ustsitigdoae aohhmmxeeecbwﬂbvay;swah the
of AZD115 for therapeutjc.or _pro tIC ur
compgunds engplpyedy b gnade (of afRinisiyptq; be & %81%&@ FHet %h diser CEURRY g
1nd1gé:fz;§tﬁaﬂdr’ché HR maneeof theinid¥PdrRhtent OTRSsiPb e ddse waklld thus be

body wei ght is received, %I ven if required in
calcy amd@é@pr@l@gé%wehl kngyeheingiplys fh@edicises wi || be

ad rﬂl Hél?%& ﬁﬁfga‘(gk%rbr?stﬁ F BRI & fok At Hehtic QRO REtC purposes

r exanp i nt ravenous adm ni strati on,

it wdbseenaﬁy bh edmmwﬁg@ed what@damo Hese i thygateg) fog exanis OrPé/ngjkg
d | er
to SBO rglfﬁ %dyg{]eti%IW%{?ceq n‘ﬂlaél@%l{ f r&ﬁlréﬁs ﬁlchlvﬁécml(#?% H- gelfle%l low

| on, dose int ran
dosémlll&»eadmhmsteﬁd Ohenmg plugnitral ﬂﬁteﬂg #iaglopedyTiwei @hexam q, for

2 i e TS0, o B, P8 v
welglﬁdlmll lgﬁﬁ}eréliy Bdsed. nﬁfﬁﬁtatl@,rfor a:dmnﬁmﬁttomﬂﬂl uﬂmllc’rtg)er ydwe in the

radi ot her a che er apy may
rangey @qu%@nﬂﬁea/ o mﬁﬂﬁgé" g? ﬁ@%’%}’ B\ﬁ’ﬁ@é ‘gr i es

antjyetdddnnt BSRRE hereindRay be)applied as a sole therapy or may 1nvolve in
antiproliferative/antineoplastic drugs and

addifionish Fratcomeud el MY Crion, FORVEN AIAHSRIE R OT rastietbrag o
che@%ﬁ%ga%?.aéh&%@}ﬂo ag A Sinc(llid%ron@&g‘ﬁ‘i@feeof%esfbﬂb\@f g'&ategorles

tin, cyclo ham de, nitrogen nustar
ofamlrtmhalllralg@ntshl or anmbuci I busul phan and nitrosoureas);
ant| ; {4 1884 in medical
O BT STAGSL OB USSR E s oot
oncb&lgyldmlexmmlmgugbnte(@t egampyatcmsplaan ardoplatisi de and 30

TR TR

nitrdQueSab? bitirietatAIAROY Ckdtuple mtifulbﬁec buth abk (ﬂlabmbymmrahnes like
m tonycin-C, dactinomycin and mthra

5- ﬂamopml aed tesaiyeapsirpred, meRAHBRE. IR %%&%#SB%G&&% i ke

hydfb daSirdtREmourUn B A& (Fd? @xanvi1e Qxﬁﬁl*aﬂgth@&dhké Adeia@ldhne
takoi ds [ike taxol and taxoter and

bleomycm doxorubicin, daunomycin, epirubicin, idarubicin, mitomycin-C, dactinomycin

and mithramycin); antimitotic agents (for example vinca alkaloids like vincristine,

vinblastine, vindesine and vinorelbine and taxoids like taxol and taxotere); and
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WD 2007/ 132227 PCT/ GB2007/001771 -16 topoi sonerase
inhibitors (for exanple epipodophyllotoxins Iike
wet@pasi2de and teni poside, ansacrine, topotechar/&aBe007/001771
canptothecin); (ii) cytostatic agents such as
anti oestrogens (for exanplg tanoxifen, torem fene,
ral oxi fene, droloxifene and i odoxyfene), oestrogen
topolsG@Ea§etihhiBRYYS (foe gkﬂrﬂile eipddophylioxeains|lde eti)pomde and teniposide,

ful vestratrang), drogens (for exanple
amsa5Fipg QRO AR g h?ﬂg ni | utam de and cypr ot erone

(i) AC&HGkiMik agbttRbhcAnt agesehisdg@nOforldxdhbagansfes, tofeatifene,
exdnpl e goserelin, |euprorelin and gus er el

raloxifeny @gql@?géqqg a{m]l &dog;{fg]pﬁ)i qgstg:@@g LSCPRPT rggléljlto}s (for example
ﬁllv%[rmz)a?ﬁﬁlanhﬂ& bR (E“(ﬁ leRarh10 bicENAMRIE flatnAdg sili@aicand

vorazol e and exenestane) and inhjbitors of
cyprﬁ‘arcme amtette)s BHRIEantegonfstsr S egonistsdfqriexamplg gasrrein,

leup%ff*lml a]nd ROLRLE n) ﬁ eieéEOﬁ‘e‘lgs (Itfog regélrﬁ’fflé B s8] acfYPAr6matase

oprot el |ke mar i mast at and
inhibitolrd @0rte(xampkefas ansskionds detpizalsnvonarglsrand skemestaye) ansldalpbigrs

function g ﬁ% |nﬁﬁb|tors of growmh factor function,

of Seapduglessivch 25 B4R bi tors i ncl ude growth factor

(iii) aNhAAAIIRSh inBitV¥alicdr a6l RFadi@C €F eanipiet mét@l]bpﬂstefnhm inhibitors
exanpl e the anti-erbb?2 antibody trastuzum

like prqeime@etpt and TNLDIEGTE OF W@kla?«ae|plaém819£%wﬂve>t8w°%r&%@e?ﬁ%>a
(iv) [ C2ddidors (ﬁ'%gm%ct&lsfuh&tﬁﬂsfoﬁ E291d hBh Rinitaioss intMEOSbRWEL

ki nase 1 n itors and serine-threoni ne ki nase
facwmlhtlmdmsr growtlofactos resapiprantipdies (@sregagple ﬁhf‘eanélpfir@é’f pkipody

tras bft}lfe?cé‘t)t?l{T 1% 1'%% aﬁtfl beb?éﬁﬁﬂ%hf cdiiRab ?@21531), farnesyl

sie nas brtors such
tranMel(a& inhibaoms; téfrdsinﬂdmrmphmmbllt))rs‘anqurimg-)tlgm@n(@kmase inhibitors, for

exa glg %;Loblk]_ o«? tE%) ﬁ%{ﬁ]ﬁk grﬁz 9} f'agto%faﬂl% rﬂﬁ)r (ﬂgﬁlfxﬂl{e BOER: fa@ﬁ?tP

tyroBihé kﬁamthsmm)z\qm ﬂﬁiro-l4l-ﬁtuoﬂephamyﬂ)e7{nmtﬂlcrxmﬁﬁ(3b
QS| -774) and r yl am d

morgRIBPOR) %P%?B ’éﬁ‘mme/&(eg% ﬁ%ﬁ#ﬁﬁ% 300 F G0y dRheRYY 17
b1s(2 ﬁheﬂho%%tﬁ&(}@@mé‘z@ﬁﬁ-ﬁ)amlﬁ@(erloﬁmalﬂﬂla T4nidod hﬁy&mﬂdo-}l\ﬂ@-

| et-dérived growh factor fam |y, and feﬁ ﬁfﬁnP
chldrmni ioramamy b7 (FmorPhoyapBERR BRI 2einsH O & % or
exalgnﬁl)ee ugpﬁﬁcﬁggf t{ﬁ? B{/&gési%ﬁ%ﬁ%cﬁgr%rfaé& thidA$ SndVr €RarhpIB idbibitors

ects o ar endothelial growh factor,
of thid lmpatesyerptosvth festadahilysascul ar endot hel i al cel | gromﬁh

f ' 2 elia
™) ¢ 3%% %gg?c{ng%}n% %g%(ﬂté%cg%y @%F%M@P ihYARE LAEM of V%W Bidbhelial

ose ose t ernati onal Patent
groffotéteR (fon am\m e /aﬁﬁi&%ulat/\thdgfh/etiﬂ ©8% groyth Gzt 28H®dEnd

beVYﬁé)@}%gé{]?][gﬁg 4%1? ‘gﬂ c%ng gé'{}%g ) rlﬁp)%te d1¥\l?<§5ﬁd Emy Itnpetnth%oyal Patent
ApplI-h&E&Hs WO 92202386, fWI0SH7/3003 5 MO AMGLR8sK addi W, 98(18354) and

vascul ar danaglng agents such as nbr et ast
corafomps i v<aF B PRCE T8 Uon PRI RORATS Bl s OB

@p@h@gﬁgh@gﬁl / 02166, V@OO/40529 WD 00/ 41669, WOO
65/044 4 and W02/ 08213; &VII) anti sense

(viXt hemapilesiamhging egentsrueh phSemabratastatin Af endiperapquads digelessd in
Inidr& 88 BalehP AESiARNEWO 99/02166, WO00/40529, WO 00/41669,
WO001/92224, WO02/04434 and WO02/08213;

(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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such as I'SI'S 2503, an anti-ras antisense; WO

2007/ 132227 PCT/ GB2007/001771 -17 (viii) gene therapy
wapprasxekes, including for exanpl e approaches POI/GB2007/001771

repl ace aberrant genes such as aberrant p53 or

aberrant BRCAl1 or BRCAZ2, PT (gene-directed enzyne

pro-drug therapy) approaches such as those using

(vnljy tgeae ﬁﬁreqby appmaches, itidhydingifon exanipkagpraachesao Bptdce abdtant

senfl 0B F Hegnitisiace apral B G AT R AREND. 6Pt b bresisg enzyme
smmhaﬁpwupptoadfea gudhes Itl‘idsaﬂﬁﬁ% Getend (Remanys, t}?ﬁ&idﬁ]b Xinase or

ot her.a a proaches udi ng for exanpl e
aba@f?ﬂer HOE&HBJO $/Sﬁ E and gpEreashes to 1P%¥eﬁ‘sﬁ@ii"éeél§@1%fh@e to
hemGTHRDY BN aRlidiber Ry shatt Al diPitisaRle!

) et r angh?gct ion V\/Ir?{}], Scyt oki n(tels sucg:m‘;1 S g%%? gl?fagﬁ’kl n 2,
(0 nieyueQibespy apnroaphes mcé}wftgefoﬁ@@ﬂmmg‘e% mdynyilvo approaches

l%é 9,
L A kY o[ pRA! AARIEIL MR BRI e
suclygs in@rieyktin Ri intsrievitin 4 foe gtasulodgndraioplage cebloﬂy smppllamfaelsr
ool LKL O RS SR OUBL Bl el b5 e s o
cyt(dmkth-itansfeciad daidmm: eclty agpryhed usdfy ABRIntkRAstaB¥d hendus esl
linincf:onbingtion wi th. .one, (N:é%ge cell cycle

°F At BIPFQSFes usine gaiydigtypiganiibqdiesc el | cycl e i nhi bitors

whilg hddifitt HinkletteRd.crystilBRAZDI 15Kay beSussl fl e RioR with one

treatﬂe %1 g be achi eved by way of the simnultaneous,
OT 0K Yo Inkypitors o upagiculay guthipgll arcle mbibitagiighughibit bubl,
bubROPODRNt S of the treatnment. Such conbination products

empl oy the conmpounds of this invention within the

d o%%cq%%g@%&w g de laelrieved bsimay off the symidtaneous, sequential or
i R S I S L A R i
empigyethe cqnqumdwoﬁbrs lmvemimbwrthm|thmdasa,getradgee1e§cmbed Ré@reinsfd the

ell. proliferative disorders (such

othér gh&:ﬂlﬁg&éfﬁ actl e ggengl ti‘x% é'lg]?rgveda %)s%g,efgrlaggr of AZD

11 5\2:06&11113&6 V) G@ebteif dieribedntive thareds proviikdd b tb@Bibtion suitable for
re. According

nour .a def i ned her ei nbef
use bt bR ot O Bt Rsc e hchiza PaberS cpopdfitimalene
co-cpyed] GRAZMmi il Smais qRIiQeEdreinbéTomR ah& bl ditioMBl S&LtBmour agent as
co-crystal of AZD 1152 as defined herei nbefore and an
defingflfiersigheigreos anti-tumour agent as defi ned

henicaglas enid %beét I&?th‘é%’(}eﬁh& thEl%‘?saﬁlﬁglﬁEd ? {)hé B !D%I Cfcall Iproduc’c

proli feratl ve disorders (such as ‘cancer
compgsing ainalagteecorqiy tH of AgEUH P2 asdefined hfeemlesfwalaeéa@ additional

SRS S BTt By S g ot

dlsogtem(dmhchssmqer)n of invitro and in vivo test systerrB
eval.uation f t he. effects of h|b|t
col B PP Rerbrifiomshiie n Ryl et U g A 2R4 12
are aiai‘ wefull mg;ﬂlarmabmgﬁcﬁl tooRIK eésleveél@ntend il SRR diAT oSS #1 vitro

of the cpfor new.t her apeyti c .agents
and m vivo test systems or the evaluation of the effects of 1 1b1tors of cell cycle activity

in laboratory animals such as cats, dogs, rabbits, monkeys, rats and mice, as part of the

search for new therapeutic agents.
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WO 2007/ 132227 PCT/ GB2007/ 001771 -18 In the above

ot her pharnmaceutical conposition, process, nethod, use
wa@pa7/182ae7 canent manufacture features, the al tPCT&BROG/001771

and preferred enbodi nents of the conpounds of the

i nvention described herein ?Iso apply. The nul eate

co-crystal (s) of the invention inhibit the

sern ﬂr@atth@oihemaknawaumchoaqioBMbﬁ,)pr@ﬁesg; hﬁthatimsé and

nase i cul uro a A ki nase, and/ or aurora B
thal as emglﬁthn?tﬁrﬁs&t’at‘I’rﬁ% aé‘plpr%%ﬁdee”g??&"%@tq of the
com;pbmdsfoeﬂ&tm@armtloﬁ;e@mﬁmdﬁremﬂ@mapml bit aurora B Ki nase

artl cul terest. These f/Eﬁopertl es nmm

§é‘§ Ao ExXY F é’ thesinyeption mhihit the peaing fthrepnine mase
actlﬁf}&ﬁ’&ﬂélélﬁﬁraﬂ@ﬁas&u In et aﬁr@ra(@)cmh& Midfok Qurdty I§’ [(ﬂlaé% and thus

kinase _inhibition test This assay determ nes
inhibi thejcel} cyele and eadliprolifpsatiem dCerapaunis which stémblh%mmh rBelcmSn ere

of p%ﬂtl@@iﬁxemﬁﬁés't Ve RQ%@;@%QQB%%S&H% X r(})?f:)éﬂ[ﬁ% ugg%)ﬁ&g & mgrg of

y total gene synt I's or I ng

the praegsutrs sebqut belewd in a sui tabI e expression systemto
obtain polypeptide with serine-threonine kinase
act|V|ty In the case of aurora A, the coding 15

(@) inas@inhtb@tbnftesd m cDNA by poI yImer ase cha| n

th q
r eggl o aéfayodg%{%ﬁglg Ia‘é ﬁg'egfﬁ P go@?g’c"ﬂé" Eﬁ{ﬂasg(}pq eonine
kmaee(qnﬁﬁﬁg | DNARCHddig alﬂd)_raS‘I ﬁ@ﬁbé‘ﬂ_&alﬁéa BeRBRbAde! sglﬁthesls or by

t ec The 5' pri mer. cont ai ne
CIOWI@CEB ]ﬁ\% %’élé r?&‘BreFSGiiW%%‘lﬁag@te?‘li’fﬁﬂ%yatﬁ@dﬁ Qbpidase

poly@éfmde with definé-fifecieQliths SR Y (REQYESN Rrord Al fhe coding
| oned the insertion of the aurora A gene in frame

Squ%%W%Sﬁéoleteﬁ frem AN by pelyagese chojraicaqtior (PER pingirelened into the
BanfHIEAANEH SA8fi6h @%ﬁ%@eaé ifes GF &%%sg, s REoRERRI R,

HTc vect or. rimer re aur or a
pFagBapt o GbthWRIb/Lid @hChmi@g%) 6Bﬁ|5h@CR@quen centdindd zomeagnmon

PR S SRS PRSI ke
allowetbhe nertiph 'of HiaGuOEAA BAfe BARNMSTWItHIGA6 GATIdhACesiduts, Bfacer

ncoded for t ol.ypeptid nce
reglw\ﬁg\( Agoteasralcgeaga@&lﬁgﬁ d%@pp ti) E@s&% '+ Yestor. The 3' PCR
prlmeﬂfeblaemﬂle Eﬁﬂ@i&g,g|std>blc6dcﬂf\@ﬂtlﬁdtdﬂht1dn§l cfoﬁﬁ@é&?kh&/e 188 BBy &
ope sequence that can dent i usi ng

It
Stopgﬁ %d& TRENFIEIOB Aeguensst P reégrwu% endogpiense NaHt This

addlﬁ&aqs t&asg KRR (3 ey eEAr @ @%qu?chQfA @5&1'\?,&@ [GePeEry
|stag§g Ctermnally influenza hema utin

TAPe%) ) ergade gléﬁtpomem@smwm ¥PHDVIBEYAAS. S haﬁf sefjimace, derived
ool B g AT LS5 AT 65
can kgt ideptified9gidg swlmmloaal a@tlbcvdlernghe n&cdnabmarﬂtpﬁasyBac vector
thermggjzoéiﬁéri} %t[ 8 nall%og lh1s t@%@d r%fl—lar b bxgz% teglgg utin

epltdpib ltemgad AlurdBa-(Al moin. Defails ¥ theynetods foSﬂﬁSassieﬁﬁ)-ly ¥Becombinant

DN Yeca'l%sz ga!%l?be%glrrédelgzspagZarg gc)e%(Zs?}or example Sambrook et al. 1989,

Molecular Cloning - A Laboratory Manual, 2™ Edition, Cold Spring Harbor Laboratory

press and Ausubel et al. 1999, Current Protocols in Molecular Biology, John Wiley and
Sons Inc.
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-19 Production of reconbi nant virus can be perforned

follow ng manufacturer's protocol from G bcoBRL.
w®ri0efiBap27t he pFastBac-1 vector carrying the apeDGB2087/001771

gene was transforned into E. coli DH OBac cells

contai ning the bacul ovirus ;genome (bacmid DNA) and

via a transposition event i'n the cells, a region of

t hePrpimsivBatrecenbinantvong inrbie pyrisrmedfoldawiag fuaheftiateance

e and.th ur,or e_including the pacul ovirus
oSN i BRs R MR pARE shdu ey Pects rpvbeeR s
travisfderedinfNA. coBYDIS FIBG b1ty tofini e the BMEl dirus kSN BAdthid DNA)

tetracycline and X-gal . resultant white col onies

and YR RYSRIWHOR FYepida dhsicHsAresiopet thep aybas eeiar srgtaiingr a

genfmyBmGBiist eH@SndBé 36 @0odnt ABLAIEL bad iR hSs ?Mgﬁéﬂﬁﬁ
of several BHlOBac white colonies and transfecte

prompiehWahEspesse dirpetlygnisdhedpcsibBNde By selegiagramgeniamycin,

. he S 0 USi na. .
kangég%ﬁ.@ é%?_éléklé{?iggagcel % gﬁ%%tgwﬂe Q:#) %ﬁf% g\}@ﬁg& LB PdcB8binant
backhidNAcngeding surbresA.rRecibRNA Wasrengraqied fromlasssallaeae culture of

r I ' el .cul.ture medi um 72 ur
SRR e SO ST R S UL g BT
growm freB€1000Bediimg GipoBRL peoncaiting) t 6% @éruff R ingSCAPRCATN rddgent

di um. was harvested

1 l.Is/m.. Cell cylture .
(GitggRES fofoSind mihitactieen RelmatoR, TE0 P T Avage by
colletsinp geld cuttiad AR itn] 2Aeues pbt tRaSRMIdRI 0.6 SHWreedMnt Was used to

. .Staocks were used to jnfect Sf9 and "High 5" cells at a
mfeFﬁﬂ%@ifﬂl spgpepsion gyltyre ok}  shontaming 1 ¥ Ogeﬁyn&s(éf‘équu&m medium

was@ARERES 1O ol pbR GABRIN NG vIRK R UeRrBindl 8iiflg a FQRdADFlaque
| arge scal e expression of aurora A kinase activity,

assagfppocediys e Mirug sfopls wise Bsedde nfast 89 and CHigh 3t crlivatrmeiltiphicity

: ' o . i and
N GUEBREIDILFED N flerb RSl o B RN M AR 215
r . onthe g saaleeexpedstionlefimsidry AdGnase activity, 9022 xik6& celtd wae
n"l,.the i nfected with pla -pure gurora_A
ol TR TOf podiSilerenet Biof B e Sebutin s apa
0.2%Fd3 PRIrdES {SimA o WWhsathPioBEr righit!3 rp RS RALE Ble cell density
eps were performed at 4C. Frozen

B%Ljeél cati ﬁan "Stﬁx ! . .
reac Y10 61t 1Bk | they were difectrchiv iy pladucoruip agpraA geogmbiysnt virus
at a SRl tlp¥ici Rfdciayeell afithaflekidd 8SnMrt BiedrY &l SutRbdLeh! plﬁ'i%éation
nM HEPES ( N-[ 2- hydr oxyet hyl ] pi perazi ne-
steppwefepegformeteas ¥ G Hitraran isssetdle) pplléts dongtinidLa totdl @ 20 Klkells

wer(%%ﬁg% %l?rd; (%1}@7&%&%%%% g Fff?rlj(a% M%Eggg I%%r\gglz-hydroxyethyl]piperazine-

N’-[2-ettenesfythoeichaiid) pH7?24 atMeC il oM KC1, 25 @éialg p meViNu, VIO, 1

K e REREBSI o Wy, SUPECE b A S B

1 pghanmpgeiiis, el ug/MdbéRwkindl Wit Rupdpein}, vsiak € 0M8Bper 3 x 107 cells.
centri f,uvgﬁd at 41,000g for 35 mnutes. Aspirated

Lysis ifge priuteAUsing ¢ dourasdamertéscn [alawme whishdhelysate was

centfiftpRARL A0 Ty POhiiRs GO fréét%@ 5pRrmaft %va%ung;% onto a 5 mm

. (nitrilo-trr-acetic acid) agarose (Q agen, product
diamgger cRppBEeraifiy chlumadobeimingsT0i Ul N NEiZe thifiribo-trirsdetic acid)
f i f.or he
o o888 o S o0 AERBFIGDER, 0015
basetihe kgbellof $1'6 albroftfapee foothe elwent wns r@ached affer washing th feelump 2Gth

o R B RS R A AT L e o

mM KCl, 20 mM imidazole, 2 mM 2-mercaptoethanol). Bound aurora A protein was
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WO 2007/ 132227 PCT/ GB2007/001771 -20 eluted fromthe
columm using elution buffer (25 nmM HEPES pH7.4 at 4C ,
wae@®7as2KCl, 400 nmM i m dazole, 2 nmM PCT/GB2007/001771
2-mercaptoet hanol ). An elution fraction (2.5 m)
corresponding to the peak,in U absorbance was
coll ected. The elution fraction, containing active
eluted @ioal the caﬁuiﬂhﬁhaﬁlg elutias boffel (95 il BXRES 9HVedty°@gaPhed KCL,

400 %I}\/E)J@éa%ﬂ%le( g /rrg\? r% %t%%?gs%l? %{ybr’\@&té (2. E’ Zl%) %cé'x// V];ondljt_lg

to th&Plattiih NOiH3b WA v)'as cBREI ATl datiahfrationontaminy @tz meora

was titrated in the assay o
i ek o S Bl T A HppESRHTR g
45%6%["3‘%1 gxblw €60 mRaken o0.4s9hNehderEo vp btlmmm&uftmml)

stock enzyne is dilute

e nEWmmedeamhaftau@ ZOAYIRT W iiatcd i Wylbél %@Eﬁ“ ‘fvlﬁ}ll
enzy%x% chl %ﬁ%?%ﬂﬁ% I %E?]? 117.§ OPPRMNIdEC) @bmd P ?OFdr A typical batch

DVSO) wer e dllutedvvl h water and
(Whlbﬁ)ﬂ:lagbbe dbthmé@ ﬁonﬂﬂgm@dStOGmZImemﬁléﬁﬂéél pay nplevifhsenzyme
the assay_plates. "Total"and . "bl a

ditucpEA0NEA Sbte gREbRIES TR RS b oo PRy (& Lo
in d1 ﬁfyﬁlu p?'l{)ﬁﬁe gﬁ %ké’ dlﬁlltédu’t’lﬁfjwﬁglzéﬁﬁq ONBRSt dlﬂﬂdﬂlﬁfdmﬁ)@und

rom " bl an ,vvel ‘I‘ s. Twenty
was n'amfqutto gslloin thﬂ assaepldich.(datal wed “blakd @antfqi wellp gejtained

2. 5%:1\)& steaéi] E%, ?%HC géi Qge%’?yzlﬁ{g n(’{\lh%g bt ﬁ)&hgﬂ (ﬁlu(e%%%me was

addedit Bil Wellﬁ aptmr) frpnﬁ‘b%mwmmenty DSl IR of §123 B! dapit vge

ddHATERRE Tl St PEaBrSerD R A RPN RHDEE) 12.7mM

KCISPSHiM 1 NﬁF acdhmi dithicteR006 L srml NMn@RS7. SIARNATHOEDIS 1M peptide
fest well’s to start the reaction. The Eﬂ)ates wer e

substiateUbitiad.RR W bGTIRRINPFBRRVS SLOSRRIWSLGDrrop@iningrd2utiop

act [ on 00120% v/ v,
[733,%]2&5 ' fpicta, f%ecﬁff? Ok g%eﬁsﬁ%hb})gg%qﬁ%dw to all
test GRNS torsBhl B8O rdaeﬁcbnt THe pMtes h&fegﬁdleﬂeﬂ nooei telnpsretuR30dr 60

filt t What 96- wel | te h
mingire ApcHQp i FaeRen I0b A6 H-BHOpHASBHS S G Aged (B el
The\%eét?deas,u&%a?e Whad! tu?é?f“ﬁhtlﬁ)ﬁltlvel Jcﬁ’ﬁ‘%ed AiROcEMINEPI0 AR mat

(no conp und contro val ues were used to
(Wigketier) niing a Ofievali lafe m@weatqr@@m&k) teed thep @FsaYRhi9T Hsp@Aration of

3p grgﬁ 63)5 O{g&atle/@hl Lt J‘}gjlgnlg’f gg E&z&[ﬁg)eﬁﬁt“té‘%l Xn(( tSRbukd) 6881

O aurora nhi bition test This
valis $@xe wied erdearmminetthedihlioh irdnge of test cpempumd)w]plgh. gaver 9%

i nhi bi.t serine ki nase activity. DNA

mh‘@ﬁ’(?B&fﬁ‘bzyﬁﬁraS?‘Q%yB&ﬁg@ agléeszjbt ai ned by total gene

synthesis or by cloning. This DNA may then be
expressed in.a suitabl e expression systemto obtain 30
b) ﬁb&ﬁi@éﬁﬂ-@&%ﬁ—@é@%&t—ﬂhr eoni ne ki nase activity. In
heriaseayodeté s @heE’abﬂttia 6f £Reti cdgiposRInu ekt vaame-threonine

|so ated from cDNA by yner ase ch%l{n reacti o

P
kingsn detidignBH A enceding éuro}iﬂﬂagtthé olfpied B (YRl ZTNBIR S
clor&hénllh?erﬁg rhgﬁttheﬁjﬁé S8 1R R QYiBablcxpRdEiOR Sysfend to- cﬁbtani 0

polypeptide with serine-threonine kinase activity. In the case of aurora B, the coding

sequence was isolated from cDNA by polymerase chain reaction (PCR) and cloned into the
pFastBac system in a manner similar to that described above for aurora A (i.e. to direct

expression of a 6-histidine tagged aurora B protein).
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expression of a 6-histidine tagged aurora B protein).

WO 2007/ 132227 PCT/ GB2007/001771 -21 For the large
wa@ecalasrzpressi on of aurora B ki nase activity, P&/28B2007/001771

insect cells were grown at 28C in TCL00 nmedi um

suppl emented with 10% foetg| calf serum (Viralex) and

0.2% F68 Pluronic (Sigma) on a Wieaton roller rig at 3

r . Ponthe Wignscalsexprebdiondeiagiory B kimmscdvsiditd, STX 1 ect edllssvere

m -1.the e | fecte a ur.e uror
oL S R O PR WP Pt A E iy eond
0.2%4 FaR BluhcHiy @3B oAl WBeHteh loBbi8ig atAlrlp. lﬁumgml@ REIL density

ﬁ?ﬁ{:,l fication steps were performed at 4C. Frozen
reachers bex10c g9lls e thesyeerg Hﬁ%fé?%wlgplaqltedm: agprad3 pegmbiggnt virus

ata ﬁﬁlﬂpﬂc E\’@ﬂ' 1&"&:{2@%\?% %E&gﬁ‘ﬁ%}b’& g?%ééﬂrrga fzﬁltelrr] g&l'l SutRetub B putiBlation

steps\wve{e@eefpnm@s d?® Hoodes wseitaE) pplldts ®neinidg fotal ofif0 x 10° cells

wereh%%\g%l nd1 ily |‘¥N§1 y&ﬁ&ff?&l(g{? BM%I?:HSE'&Q?% élp{l}%oyco%ﬁﬁﬁ}l erazine-

N’- pepmnamﬂmpmm agg])lpiH7lSea1|zlé©l; il ﬂﬁMNd@VOg 11X PVISPEr 2 X
ST e SRl e
pepsﬁﬁﬁh‘,’ I uhmgeehpaptid, Jusﬂ%QE.D f®perddx 1071081!1151 §§51s HaPhdhadvedusing a

super nat ant was nped. onto a 5 di anmet er

Someq’i&oa ﬁﬁ@@%@%ﬁ;@ﬂ%%whwééhﬁ Iysatg e Cfntylfmed@w Lepefonde
minftes y\sﬂm 4@%5@19@»3 Ffotaﬁ{pgasma o rﬁﬁl‘%ﬁjﬂﬂet%a[t@?p %\,e”

equilibrated in lysis buffer. A baseline [e
colua@%n@mmgel 9 gl CMh gepbargemFasiBlow i Aesshemdtharmhacer Bintesh) wigich

had %%é‘ﬁmé%ﬂdﬁ%g}’iff? i@?lsﬁg@?m%%@l l%ﬁg%Ugtrab%%L%ngéf%Mey eh?en[ﬂ was

reachiidt afieo whshaig tbe poluBowvith I2umbofayss mffet &llowedby 7ahlwf ecsh

buff%ﬁr&? Mg%%ﬁ%ﬁj g‘tljrlg@ ; 7 n&ﬁ%ﬂkﬁ%@&fl). %loﬁxi* g&ro?au}g 1i)reortelrg was

elutedl frdm dieleoRintnolsingraugiadiarg of elatvOBofedr (30 @M HEPES bHU a al@Q%

lL.ut i o ffer. over 15 nutes at a flo
0.6 iYagiod ot T i ion A5 Hop ebiby BB ignibgtie
overdB rhinGtep @Al dvitatebf BBSAN AN FQuiERSTAbAsqE 08AY c@ré&bbﬁhg to
fractions were dial ysed exhaustively against dialysis

the nggk ey V@b@rbﬁwwm%w zﬁlatfomﬁ;actww/erg ipbispdexhpygtiyyly
aga1ﬂs@ Qla[SMsFSG%fer ‘éﬁ%ﬁﬂs\[’&) 1 A5PE @9‘9 yc(e%l %6‘ FinE k)O(l:r

dit |ot relt ysed fractions vvere assaye

0.05¥ o IPEPAL @A@ﬁé&lemae%ldmlﬂ,yl mAdigriethBitb NGB sehfzaatipns

I was prepared by activating 25
Wereé%%&?g?@ {‘%’gﬁg?{‘ﬁg&%&% Fis-HCL pH 7.5, 0.1 mMV EGTA,

0. Aufdr2 BARICEND aveyine (eslsppilied by MpktatedlivanpreparddbeactilBtingM
nesi.um _acetate, Q. Pwith 0.1 m GST-
ol LR B0 MG ra kPTG O BV btk e esserostiapol. 0.1
mM I@@dlﬁlh vahda@d) r1 0 M BrabNSRINPa @B, 08 MRSA TP Wit l080m %Hnltd“ﬁr
by dilution wth enzyme diluent (25nM Tris-HC1

INCE]FW [%26 1A 950K Exfor 30 WIRWESTT) . For a typi cal
b
it aE&(hl neSTHEH oF Qéﬁé?e% Il'ﬁCﬁNIP%gf/{né s t‘?t?efted&h tP({)Er ésgaﬁz&{ﬁﬁon

| uent and 20l ute enzyne IS use
WIthagssalsc diblent 2Tudt TeoHEbpHAS, 1223mMOREA, Di6mM DTT). For a typical

batch {62 f( l ‘T’ﬁ"e i E?lﬁec? fs p(l per r@ with enzyme diluent and 20pl of dilute enzyme
is used for each assay well. Test compounds (at 10mM in dimethylsulphoxide (DMSO)
were diluted with water and 10pl of diluted compound was transferred to wells in the assay

plates. “Total” and “blank” control wells contained 2.5% DMSO instead of compound.
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were diluted with water and |01 of diluted conmpound

was transferred to wells in the assay plates. "Total"
wa@pa7/1Bd2ank” control wells contai ned 2. 5% DVSCPCTEBe@d/001771

of conpound. WD 2007/ 132227 PCT/ GB2007/001771 -22 .

Twenty mcrolitres of fres %y di luted enzyme was added

to all wells, apart from "blank" wells. Twenty
Twemiycmmkolitres ©f reshiyndijones miizjfmewas aglsd ada:lbwleltsoaﬁabd fegik “blank”

wel mef\geq%%\f\&n]%%ef r?'(n)]ecr ol t L& éf %Ct L mvzr(ellg.zlsxgeiz\lﬂlty

miclitrtd eftrbactioh elix (BB fIMsMGI,'lIZZ. 7rﬂ151l'ﬁf&tﬂ'ﬂ3ml\6 NaFM.pept i de
strate [bi Ot I n 5 LRRV\BLGLRRV\BLGLRRV\BLGLRRV\BLGJ )

dith et e £ oty SRR 2t AMGIeS F P hea

RI@W | d al |

L %Gikﬁﬁvz@%%ﬂkf;m IS IBD) conitind GSICAICPIALE

(Amersbama’medn@h smrﬁctaemefrﬁﬁ(]@@l/mmbl) 6is mematléal to &b tst wplls to

s RS, R BTk S bR TISERER . Al s
the 1@&d3od flOduKHﬂ)"/P@ﬁloi'tllUﬁio}ip}ﬁ)Ha bEiehal bddeacehil Wed$ ThEBEbtide
filternmat tman) using 10 a 96-wel | 1glﬁsate har vest er

Subscr?@mraél@)aptaretdwemoaggeéyé@rg@rnlirmaﬂgm B0 ig¢erent (SYmtmam) hysing
a 96%@?}5]@& h@f@gt@r @oHtEf & theﬁla%%d fop %c@%é}’a%ﬁ ofmﬁ with A itka

(no conpound) control val ues” were us det er mi ne

platg ¢pamter.| “URlankr (reengrme)antd Etptale mmmpdmm |co,¢trq;y aeleeH08e used to
t e Y

doteh Bl Bl iR anBENER el it g2 0T Rk o) Pt b
activayqHySOMHlgespssay is used to determ ne the cel | ul ar

ef fects of compounds on SW20 human col on tunour

cells in vitro. Conpounds typically cause inhibition
(@]@ﬁitﬁ@&l;@M@eﬂb@hmﬁoﬂdﬁnwdS@ increase in the

ear ar.ea cel W20 cel | s per wel |l
vve 1S SPHY dHUS° "01‘%‘6? Jﬂﬂ ?Fé‘&ﬁ‘ elieaEhe éﬁoﬂﬁpﬁb‘l@@n%w@@ human
coloﬁﬁfﬁnﬁﬂ@eﬂs vt CRp B@ds @@6 leSusPHHRNESPoSleMpddf | ed

‘gl{esl\/bdlum Sl in costar 96 wel |
Phosfsh iggne g apgan i me%ﬁenm %tnualﬁarm ®ils.Cc2 t o adher e.

S ST LR IBRRA b SVRGHAL B il o

chmg N/I % ghtamine )a({DMIFY imDuHaecmpts M@tjlﬁemﬂla@df'i Mediddh (Bipias of

DosH LTS a8 ell ol RBR Gy 5 Y E oo Py Bt Thva
ceusameye dehldesarwidhangeand dilutdtin pidiq@y pBraddaibedeh w8 oQPive
3.7 % formal dehyde was then added to each well, and

0. 003 L ol 48\ oqesniratiops eigemppundy 484 attey 2baus @ tregtmerf it

comﬁ(ﬁiﬁﬁe&l@fcé'ﬁsewerpﬁﬁéf‘t' ng and tapping the plate on a
pager towel renoved the fixative and plates were then

heepllsese first PBBinef Deing edxgbt wicRisossrat enBedlfubr elthnges in

montdgd e PhERR 158 ARGy YR B B BT RE Bo By TR Gl
the pidteves lefidforatperst nmmuek aﬂqebmftempdiatum Dutamsing diutapyliag ths

plate\é\(’ﬁnr%?e{f)%f {P)%}, VPno%QcP thg ﬁxatlve ang plafc'eg lwl“elztrel n %vla eg %nc(:)e]c i];1 PBg0

(Dulbecco's Phosphate Buffered Saline (Sigma D8537)) using an automated plate washer.
100 pl PBS and 0.5 % triton X-100 was added and the plates were put on a shaker for 5
minutes. The plates were washed in 100 pl PBS and solution tipped off. 50 pl of primary
antibody, 1:500 rabbit anti-phosphohistone H3 in PBS 1% BSA (bovine serum albumin)
and 0.5 % tween, was added. Anti-phosphohistone H3 rabbit polyclonal 06-750 was
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anti body, 1:500 rabbit anti-phosphohistone H3 in PBS
1% BSA (bovi ne serum al bumin) and 0.5 % tween, was
w@oadaed3s222nt i - phosphohi stone H3 rabbit pol ycl one¢T/682005001771
was WO 2007/132227 PCT/ GB2007/001771 -23 purchased
from Upstate Biotechnol ogyy; The plates were left 1
hour at roomtenperature on a shaker. The next day,
purchhsed dirvm Ypstste Beistechinplogyl The flatasdverdifipll Indue at oBmaen@siied on
ashgwl ce wwth PBS. In an unlit area, 50 1 of secondary
fl body, 1:10,000 Hoechst and 1: 200 Alexa 5 Fluor 488

g oag% gmlt |d$f,abﬁaﬁubbgﬁ£as(tq@w 6ff and 42 tgﬁa@ﬁ Waﬁ’fed%fé@ﬁf&h
0 , . t ween e e ates
P Bs\mg’raél Wléﬁrﬁég’% 08 sepopdsry ana‘ﬂ‘ffadi\gﬁalv?éwoff&eclist F208 Alegdm
Fludr @B 868 bt Exbbit NEGA Mdat h@womoiebﬂ&eﬁose‘sj ik P%’J‘E@& 0.5 %
were washed twice with S. 200 was added

tweeaeas added The plates H@rf‘p‘f‘”ﬁ‘t%%i lm/@rlémém@étﬁk%fpr bOtmahmoels
femn e@a%lfé'a?he LBBBYPHas t%@d beeB ﬁﬁgl‘é% “%Pe%?shé@nﬁ@&ﬁnﬂ‘?hb .ﬁ‘)ﬂ%

he plates wer'e seal ready to anal yse. 10
PBS\M aéé@drm@dclbwcll @911 thg péaﬁesAwqraglslkanfoTaﬁ getmt@e; B8 anas on

I \
rem@)eggff;drq d‘EI g on gacc}hexjg%]lyieng ’E}’lé el Feglw erseglre% gaadhg)sa&rﬂtyge
Anal)ysls evas epoied edt weg anhGB*ra@'ﬁdaﬂ diargeeAc@mlem hrgahthﬁﬂtorr@sawré ed
% I N

It hos |stone H3. | eve
cotl Nl o 3 g T ieBrB IR 8o i AL Bep T pored as
the df&bﬂl\‘é‘e ((oEEEﬁraﬂai tbﬁ?ﬁred targlezelswoeiﬁmbnﬁnw héslpughit@{eq@dlevellss
her ei.n_by s of non-limtin ata an
and gilaghy for; armm&’f?asel}ﬁPB@?TS¥%QFW1§éE§E%F@HGS)(| ) yields
ar Eh@inveiktidnQs illuktratsd Keddih 6 nﬁﬁ‘ﬁsyof@ieg-lﬁ{lﬁn%@;{amples data and
necessarily the maxi rum attai nabl e;

ig“fﬁsd]ém’@tc wiless otherwise sfaledii ng it can be obtai ned by
Dol 0sBT8T eRAERED: JisRor Gl AR e BPRG RGN A MRy
co cr ystitginablegpar ed as descri bed herein was confirned
d
o 21 g PR rcllit Skl sSEHRE T EAEiifinen wt rindmopgpocss
for refmchas:mose(d'd‘s&bedﬁhwmmmsmm descri bed herein
2001 0585 BERiB172 ARE0 2 Pelralietrebv Al ptraiey o rectioed eren

W) 2004/ Q% ¢&ifirhied be AINMR at 4007 1d bkadededhled 152 HOPA
and al | iniyglr nedi ates. en route to said conmpaunds
are | nc%‘P’ﬁ OXIH%W@ Addsg teteamethyisilane (I Moy reference
enti ret(yr MEEQRRY (i) 0N l\/bt hod 1 30 Step 1- Preparation

of 7-(3- droxypro ) aui nazol i n-4( 3H) - one
2- Aﬁﬂﬁs@nhecmqaw@ﬁ } anchb 71 ERAQP S apy dipslored oW Oner e

2004563878 £ dl“ﬁ@&@&é@? Het%%%r&ﬁé‘éd‘%ﬂ W62004/058781 in relation to AZD11 52,

AZD1152 HQPA and all the intermediates en route to said compounds are incorporated

herein by reference in their entirety.

Preparation Method 1

Step 1 - Preparation of 7-(3-hydroxypropoxy)quinazolin-4(3H)-one

2-Amino-4-fluorobenzoic acid and 1,3-propanediol were stirred together and heated to

120°C. Formamidine acetate was added and the mixture stirred for 3.5 hour to yield 7-

fluoroquinazoline-4-one. A solution of potassium hydroxide in 1,3-propanediol was then
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120C. Formani di ne acetate was added and the m xture
stirred for 3.5 hour to yield 7-

wo baonsxed nazol i ne-4-one. A solution of potassPCMGB2007/001771

hydroxi de in 1, 3-propanedi ol was then WD 2007/ 132227
PCT/ GB2007/ 001771 -24 addgd to the m xture over a

period of 2 hours and 50 m nutes, which was then
adde@ Qﬁh@ ghixtde GverlDpdrivdiofi@ hbins and § Mmmmtest which was thse gedetl t o

C for 5 hour before.c Jo.7 o
15°Chy ot RE IR AR e A o 07 26 S R Sl T S
Dilufe 'B@dﬂb@iﬁsﬁd 29 (EbSEHEewAN) tiak gradtihl. dldvds thﬁ:i‘wetmdmxfﬁtﬁeuntll

m Xture was cooled to OC over 6 hour and mai ntain
pH 4twas ashigeash Srhsmaik@Tq wes c@ofedid B 0¥ PP ¢ “gﬁn‘i‘%tame‘?g i

temp eﬁﬂléé‘{”dr QBuRfer il&?r frio¥ Qﬁiscﬂﬁ%&ﬁ&h&h‘ud‘eﬁﬁbdﬂcﬁ b adnin@fagatibhe The

e material was washed with water and dri.ed. in 1
cmdwmamuamMa@h@n witlo atenand drieddt rrgHe belgre digrokfinsinathaggl at

gentla ?% ah g%ltlaﬁy &?fﬂ:ﬁlgt ﬁgﬁ:ﬁ&bﬁi réﬂﬂg&f prESANGE tRiREFME B £1°C.

nper re’ o I's solution was then cool ed
Thists6lufiéh wusethera cpeled Gd0°6f ov8r hpariodakd hpweanddhg gesfgnt product was

ol Ryt Sores g Bh Ll el 6 Al Ao PR b AR T

one%@ﬁe&ﬁ@ﬁM&ﬁ&dS%nnad7396yleld "H- NWVR (DVBO d6) : 11.90

br s, . 111).,. 8. 1 7.
I\EMMDMS éH)“ 383 1%()% e 1%5’%(?0(% T%W.l:o](ﬁ)sﬁzfg}r, 43,
2H)@%@tiuﬁzﬂ9i§%HMﬁ 15 Step 2 - Preparation of
chl or opr opoxyl gui nazol i ne
BAS?H@SBHVéﬁékybﬁﬁpoxy)qU|nazolln 4(3H)-one, toluene and
N, N-di i sopropyl -formam de (DI PF) were m xed together

and heated to 76C, before t hi onyl chlorlde was added
nj afd-chlorp-Thf3rehlenoprupoxy)quinazolings| t hi onyl

7- (3\(;&lfpf<fgﬁ\cl)\? Lgn, 1?1?@% _NeelonRnPSid ﬁ?{f &fso%rop?ﬂ%fmﬁﬁﬁ@ r

era u fai nt al ned at
(DIFR) Were Mibed mogether andieeste@ o TG3E} befew thionyl hlonidemgs added overa

t L utian.
periGi b EhnEa 16 SRR O Al 2 S Pifandor
houfdTebr tWhicBAdd tefpb@iuirgleras faintagred anZes Ctive hhawtd Stie anixturetvee

reﬂq%q%lfl E«tglrlcf g’iogres@% g&eo{c 250 %&J}t@% r\xlflﬁgel'xe\,\v@%ncc ole Ié(]g éig’gl anél s[{'bj &ted to

rvate
vac@fh 8RMlatiod RErehRSY kdihdg aﬁ@{hhﬁﬂypéhlm aidehaivaythen added and

concentrate ef ore hept ane tur
the sethitioneepiras 3 @°§ whilst 3 wasrekitied v @@ fﬁ% P’g <°#ﬁf‘e°f|t}ra&fﬁr fte ah
WaQ hARidY\eshcbR i REorb Yieptane was
‘w“?ﬁ%wgéﬁﬁz hé?a%?ﬁhcgig ﬁe tang t hen dried ?n
addmhmddheamlxtﬁe Chtl]@d {a @9Cqand stirred for 23 hours. The light brown suspension

that ﬁ%%lé%@%)l&)le&idgg}h%ﬁ%g@l{ %931%}{1)\51&' é%?dzﬁg&)'ta%g t}(e‘i:l%r@%n val(Ebd\WR
30°d:+rl) yield 4%hlom-72%4)chloﬂop26poé<y)qum2m11)1e (8.68) (t 2H) 2.23

o SBh FabAT RS AP 9 421

2H), 3.83 (t, 2H), 2.23 (m, 2H) :
MS (+ve ESI) : 257, 259 (M+H)".
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-25 Step 3 - Preparation of
(3-{[7-(3-chl oropropoxy) fl ui nazol i n-4-yl | am no}-| H pyr
w@2ehA3R2yl )acetic acid PCT/GB2007/001771
4- Chl oro- 7- (3-chl or opr opoxy) qui nazol i ne was added to 1
nmol ar equi val ent of a sol uj4on of
( 3- am no- 1H-pyrazo| 5-vyl )acetl C aci d in
Step\B nBrepala §li7 hlgih Y 4 £

5. lg%&llco uf’f 12hours Cryst aII |sat| on of the product was

to occur wwth and w thout seeding and with
4-Cld o~ Ta(3t- ¢hdarbpropex yagldndzoline wis addeat orii tholad alua&leﬂﬂof a solution of
anti-solvent. .The.result ol i by
G-t VPSR SbHess d B R REu Ry BT O di et fora
per1c§t13@ﬂ 1QrHotifsi I(Eys@dlﬁisatlblh efthe btoddctivihs \6BE |1t ob’du@ Iwﬁjth and without
ropro ggy)qU|nazoI|n 4-vyl

see mnrh ﬁ*&fé [Pt eut;}hﬁ ot Fegtenikijeirssan 5P byenta Fhg fesultant
solidP¥vhs 1%1!1&&1_3}‘5 ﬁitﬁa@fon fhsidd W&@@Q%hdﬁﬁ% Qﬁd("aQCeMnﬁ%n@

sol vat e)

then gpjpd inpvaggp ‘(Ocvwli - {[76(3I7_cbhé<§0pr9n01cy)qumag«zhn( %—yl]zmlyno} -3 Hgpyrazol-

2H). 2. 3H), 2.51
S-yllgketiogbhinygrofifofidl sifortgnflebne: 20}, 2,70, | S, A0

"H-NMRdDMSO dg; c@62ind DMP qswmd}vaxe) 18.9%(s pHY, 8.8 @ eHRI7a6i (pnof d,

IH)’g{'%gs(-d{ B): 69 Gl Br 37 SoBiyp 80 & AL o e 1-35% A 20

3H), mzﬂa(mfﬂso 317 oy 26B; Zd mcr?ghﬁg)wmﬁm ?Lﬁ ;ﬂe . ;
di ne nme nmor phol i ne an

IAS@“?EE@ gﬁhﬁﬁ1£é§¥ﬁ a large excess) mgre agded to a

suspensi on of

) -.L7:(3 chloropﬁpoox

){) qU| nazol

RO
-'l

pyrﬂoiﬁk-@hmﬁﬂhﬁ @_12? @?et@% and the 20 resul ti ng
STurry was stirred a el ow room t enper at ur e.
4-Digwsthylangponyfidipe éPN%B)gN(rgathylmorphohne and 3-tluoroaniline (1n a large

exce%i @«bﬁgﬁl A e ¥10?) %?glbg[zo %? p?éi)% e rrlg\%\(}alﬁjl 1 Kléammo}

1H-muareblSyhacetic anﬂﬂmdﬂoeldonémlm&v N@uaethﬂacpe@mmd@l (I¥1AS ahbthe
action, at

oo S Bt B Oy D b e AT Aot
dlmalmyjamhom‘bpﬂ}oaﬂmdhmmarlﬁdToeﬁl?nfka(B]%Ir}gEl@ presMelly allissdil()tlttf M.

t acetonitrile foll owe er were al so
watch g iR bl i 7 EHEe s oger Rt 618 s St By et ge
reactidiOdt ain®fenD¥mbtratui @t T mRAfle WhEsceAdeOwitHRSAATaMbidd oBproduct

m xture of N, N-di nmethylacetam de ; water_ :

and leftdo #ifer several hgrsm %b%\fﬁnf aqetopitrilefallqwrsbydratergvee also
addeYiQ& gl%m ftath‘ Hﬁ)?cr }?1 I Bt SRMMmAerifl v ds QR ﬁ}pﬁlwaﬁé)ﬂjand the cake

or opr opoxy) qui nazol I n-"4-yl ] am no}
Washeﬂmﬁmralz@re 6 N dinpstieyldcrtamids Iveatay |- peptestitaitd, tharm aqe}épmm

o pERB 6 R SR R oS A 78

chlomfprq;boxyl)qt)maz?bhﬁg jl]mmlﬂd}l)l;l pyra28@-I-g)-M@) fluGoidenylipcetirhide,

. . t
'naYrgIopgio dpbayaify Fablupdod £%udl e AR i) g s
(pr oESl, X H), 7468pr(ofdH H), 780 (2O0H), 13242 N 1H@.8$82007), 603 (s/ 1H),
4.35 (t, 2H), 3.85 (t, 4H), 2.95 (5), 2.83 (5), 2.56 (5), 2.25 (m, 2H), 1.95 (s) :
MS (+ve ESI) : 455 (M+H)".
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-26 Step 5 - Preparation of

2-{3-f(7-{3-1ethYl (2- hydr oxyet hyf am no]
wW@e@pa33227 gui nazol i n- 4-yl)am nol - 1H pyr azol - 5PgT/82007/001771

N- (3-fl uorophenyl)acetam de (AZD1152 HQPA) 2-(3- {

[ 7- (3- Chl or opr opoxy) qui nazg_i n- 4-yl ] am no} -

| H pyr azoI - 5- yI ) N-(3 fl lior ophenyl )acet am de and _

Ll

TN sl Nﬁﬂﬂﬁg W 3651 gl,gce%m gAgﬁlaUgfgp A

4-vl)a
TUSpIict ©
2-(3 ﬁ[%(&aﬁblo@ﬁmdy)hmnﬁ)ﬁﬁnm-ylﬂumhm ¥ tHrpgrazéIﬁi-yl)—M@ hour s,

o A B SRR R e P L

N,N- Hﬁné@ﬁ)ﬁadefhnﬁde GRleeAninby amRplicdd (sech ApRcEdedty nltrogen) and the
crystallise the product_ in_the required form

mlxtbwd?&afeil to YRS Wikevirng. (Afiet d 2 haers, mapates added i %ﬁosew}eé
man®r aN@ R Watch s&l:d@di Wﬁh hyd@sevam A8, and miuRcekeBbEd td B°C in a

Followi ng this, the cake was slurried for a period
carefly gonigatled g@é@%ﬁ@ ety ptpldise the productin thegpqudred figrsh e §heproguct

was fﬁ%ﬁ BilBBE LN hdHel %nﬂ%%& P&%gx‘ﬁﬁg{/ &e&h&‘é‘ﬂﬁr a

eam of ni trogen to a OUS
st [lioﬂowal-g[thrshw (e lomjesting? pamdwo}fwammcy@onitrﬂe
(4O°(]c\ltJ {l@g]ieﬁ,u e%hec}]eny Iyrena%L:to;iﬁr_ R%hg %hen di1. F(%/ 1}1 fLkagug or u cfera stream

oro acet am e as an o

of nirogdnd kadafédrd tH2QUhy dtousK NVR- {6 Mﬂ(ﬂ-ﬁ}dmﬂ.ﬁﬂ@@a{nﬁw] ﬂrbﬁqu} -

quingzi;o%g 45&1 aﬂsjﬁlo]]l;'} h};t%f(ﬁ-% -é}.? - ﬁi@%}%pﬁer&ghﬁﬂléﬁs a%%fégrilite

sohd(lﬂ aﬁab‘l)dof69@%(m 1H) 6.77 (s, 1H), 4.32 (t, 2H)

'H N O {0 B THD; 985 s b, E9% 0 /8 D). Tt of
m, 125/?7}'%7"'(? éfa %ﬁmﬁ? fﬁ-?{jfg%%(d ), ‘6;9 @Pﬁﬂ?t@f'f by h B2 ¢,
2H),3x&cbhs| )4 :qua ,rzﬁ)ois 33y Z)Ié)m‘i ﬁél(mgftﬁhazél(ngH), V125 (t, 3H):
Q ly t)am nol et hyl hosphat e f AZD1152
MS {%E)EBB( FS}Q%St((er ?%2){3 [(7-f d ProsP
3-[ Et hyI (2 hydr oxyet hyI )am no] pr opoxyl - qui nazol i n- 4-yl
. , | L |

] ( i
oxoedhﬁmﬂﬂvliﬁﬁﬂﬂamlﬂﬁnﬁmldqlilhezosml-’ut’ll} wm’ll@ﬂlﬂ)@mﬂ(ﬂ thyl

te | _ diethyl phosphoramdite (1.5 - 2.1 nol ar
@é@mgi%éﬁﬁé%—]added whil st the tenperature
2- {3%{%&%@ Hﬁﬂexy&@l)ﬁxﬁﬁx@!{pr@;mxm Jélhiﬂﬁﬁ)lﬂyaﬁylwnﬁﬁ&]eﬂﬂp?razol-

itu wt dr ogen per oxi de%éabout 4.2 no

-yl}ed\b(%av@ﬁmeyykmﬂa@edet@é pt/@ﬁlﬁ%h&dra%o SR PEn Gu)-

dim A RBidE MREMB o fon BRI L ChYAQ98RyPeEr OXi de was
destroyed by the addition of 30 sodi um et abi sul phite

dleth(yaéloanhm%ldm( léqudbmwlarshuivileny) wis thet added whiditiong t he

temp%?aﬁ}g Gk %ﬁtﬁlp%l F‘g? ?e?ﬁt}%{}gl_x ?W(lgtrgagedsﬁ% ls% Wit 3@% wiw

hydrf)gamm’eﬁpdnkr(yﬂ)c)lmman}le 2quoxadettd)yhilst thékepperznot was kept below

| nazol
amblgﬁb}lglpgrs%ﬁ le%hqﬁgq%[p%mmdﬁ%ag gﬁ%{oé’e%\g‘éthte addltlon of
sodilif @ie%ﬂnsfuﬁahﬁ@ Gsand¥seai 44aedilseidd) hadldPmaintaining the temperature
beloxs%{’((‘,;B %1(1)69 r7e/s1918r}g7 s70:l'ut10n of di-tert-butyl 2-[[3-({4-[(5-{2-[(3-
fluorophenyl)amino]-2-oxoethyl}-1 H-pyrazol-3-yl)amino]quinazolin-7-

yl}oxy)propyl](ethyl)amino]ethyl phosphate was then heated to 40°C and sodium
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-27 hydroxide solution (2M added to adjust to pH5 -
6.5. The tenperature and pH was naintained for a

w@edso7osk20f about 90 minutes with seeding. WAt ePCTHEB2007/001771

then charged and the pH adjusted further to within
the range pH 8 - 9 to optigri.se the recovery. The warm
reaction mxture was filtered directly to afford

hydrpgeosaletion GiM)added fo iust @-pH 5= 63- [ tegnperature and pH was

o BRI BRI AR o WAl B bl s
pH apjlw@fb fisrther tohvithin \tbazsramsaﬂihgj —@ito hptanm meucc@vcx&NThls warm

react on 1xg%u§/%se ?ﬂereg ir ea ?ﬁorg Hpnps g%rlt %é[ﬁa('{%ig? {2

ﬂuoﬁﬁﬁe&&l)arﬁiﬂb])@to&béthﬂd@ﬂlﬂ pyrazol- 3—y1)am1no]qu1nazohn 7-

SSRGS PP AR T et oa PG BWN

dlmegl@}lelté)ﬂag?dgéﬂﬁt%r @ﬁhydter ah@ ﬁﬁil@ﬁcﬁﬁat(ﬁz @Osu@& ﬁu\ﬁ{%gﬁ/@gabm

inertggs)-to iﬁorslsnwﬁeffﬂr}ltﬂ)g’l b[?s ((”oli(5s{2 [iwuorsp@sylo@mnm
oxoe@xygélﬁ%'yre{z@ 3-y§ar§%o Bﬁlné’folm”nyl og?pm}%'l &ﬁ%%nﬂflo]gbhylll")
phosphageiras(qn off- gqh)te so;hdm a(ymld Qﬂ-&)etw@n@ —(%8%.2H), 3. 53 (m

I\%@(B%ﬁiﬁsgjzoﬁ gﬁﬁ%@?‘mﬁﬁw@gl@ fsﬂg L7 r of

m, 1B}4, 4808 oty Agdd0 (6, 283 78Uty 11), 588 (RLET), 638¢n 171)-4.34 (4

200,33 Bh S 153 53 P E0k P 3 BN 5 4 A 22 B

1.47y4, PHIH-32 (t, 3H):

s RS BRE ahdger o on

l\/bno(t ert-butyl)
2- [! -({4-[(5-{2 [§ | uor ophenyl ) am no] - 2- oxoet h Ii-l
Ste ration of 2-{ethvi[3- ({4 [(5-12-[(3-fluorophenyl)amino]- 2-oxoe vi}-1H-
ra&bl)-:’;" MIn 1H§Zo‘ﬁh"ﬂ l 0 1% ﬁﬁﬂlB étil 16 r)) hate

phos pe
(__Bblﬁ/tetrahydrofuran ( THF) and treat ed at eI evat ed

MonbGIRELADY 48|l S B I Aoroi e b i o ARG KE RS Bt 3.

yl)armoo]alqlﬁmzotgn-ﬁeyl}mﬁ)mﬁpﬁhﬂMl)mlmmyl ﬂﬂmpﬂatﬁwamhmem:nd ina
US| I OX e (0]

1:1 Rt T HE Ry EstiRh D Sl o SRR S P B B L .

prefdi&bgrrso 606 adtled ekesd dsretaeaﬂraeh Y5 dnd 320 MOt E@livabshtsENNer

hydrthlatie A4 90 P BERRG S ADE LD e B gt dhen sified using

2.0M §budh Bel-bYidé td witlah 'tlﬁr}ang-gliﬁl 4, 515tse todledk® 60v@andasiad water
with water and dried in vacuo. After drying, the solid

was gdded {iae shurryfin a cemrallpd manner with controlled cooling of the crystallisation
mlxt[n@?to fdoPte l%ﬂ}f{z MRhp g%odgtct%g Sloldd b_}/ ﬁltratlcin The filter-cake

H pyrazo am no] qui nazol i n-

was mgh)eé m@wqtamnd d}ledsmhybuad i Akt doygen thstroip ﬁ thylfe {4-[(5-{2-
t ant

o R ST A paer g i

yl}ox@pudpeldrhike} et ditiydtogen fldsplidie Wﬂ\@@ld)ﬁ@ted urMér ambient

condzt%%z/tolg’o%gtggt \5%{1@%9;9 Zt/hgc(l)r%tz:zl. %orm as a pale yellow needle-like material.

'H-NMR (DMSO dg) :
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MS (+ve ESI) : 587.8 (MrH)+ ' H- NVR (DVMSO d6): 10.53 (s,
1H), 8.57 (s, 1H), 8.54 (d, 1H), 7.62 (d, 1H), 7.37

wQ@ 007288227 7.27 (s, 1H), 7.21 (d, 1H), 6.88 (nMPCWHEB2007/001771
6.65 (s, 1H), 4.27 (t, 2H), 4.05 (m 2H), 3.75 (s,
2H), 3.24 (m 2H), 3.21 (1y8.2H), 3.13 (g, 2H), 2.18
(m 2H), 1.24 (t, 3H) : 5 l\/IS(+ve ESI) : 588 (M+H)}.

MS (26ESAFRF0B M+’ 0 H20 requires C, 48.7% H 5.8% N,

b I\é?%gg&[gt@ 401 &3 6018706 575, 1803258 (1t 7:623% 118 87 oy 2m),
7.27 B, {0, MA1[(8; (H)3 688 Fm{ PH, 6351($, uldh).ohlikity2aH)adidh ah; ZHpX 38

200), 54 G705 A0 0 ARG h 18 5 9143 BBy 1 1 ami no

MS Het Bgl) - dshypdrEyen phosphat e. nal eat e [AZD1152 mal eat el

R I ok N L I B Rt

53590R] 515%. 00 m; 3.96 g) and to this solution was
added a preV|oust prepared net hanolic solution of
AZD 1152 (as the free formtrlhydrate - 1.00 nolar 15

Step%q-lhg%&m)ﬁ of gg 6

hosoft | r:ﬁEal{r AZﬁ 1 Jn Rab spenS| on vvas pr oduce and t he
ation then dried in vacuo.
2-Butmadiy®iasiddZ) MM mohaf equiteadent st é49:81} pnnnyl‘et 2. 2asg)twes dissolved

. _inpal .20 Al't tjyve. S yde AZD

in B g o4 emolos 240 1868 TS Tl S greviousty

prepﬂ%_ﬁ)@thﬁﬁbhccbbl”fﬁgh vk azinn hISl\Q(Qag the(fize If(ﬂl?n T{&ihﬁdﬂa%f_lztl (:Ilmolar
.anol 0 roauce ae I SOl utl on 0

cqui it PRI o B o T B e an e mepgimph! T

mmole'% 4.60 H1; Bioand) eBhe rhixdkte WBY Bit t€ S ovaaIRt Srobk téBiRAME! A

(36ml) and the mixture left to stand overni ght at

whlt@smp@monz@smeqﬁ@éecmsiﬂbe sofje xecorerpd B filirafignyen dried jgevacuo.
N‘?ﬁi vial, scratched
Analgnggﬁ e ggedgﬁﬁgmr eeIrlgxiraE ﬁ%dlﬁageﬂeA dep05| t of white

solid formed and thls was transferred to the flask

ft gl o stir. Gadually the solution turned turbid
Altema{gveﬁf d deposited. The slurry was left to settle
CrudeZ3d g2 l(altmﬂaeﬂsat drdg t@ nA% }1 1f6il Intiingdes) Hhae addedeo was

cimef Ry a5 Cen FirbeThel i % oo apetrayp solieh ot

soluthdh Wistaddad 4 Sohmeinhamelleisbid 8. 7%6g2 Blg m&lﬁﬂlolebenﬂdllhbl%d in
acuo. NMR confirned the solid to be the | eat e

cquitslensy %mgthan@f@ﬁzbﬂ%@e CHuEdBh {0 Hanpe voright af adp}blerv\o
temp%{%%é 1133}2‘[?6121}7 gﬁrﬂléﬁg BPihE QQ&Jszﬂutlon %4s Raeparatd QRialVRERRHd

aration of

and lzft @@lqd[ fp; eesfmﬁ hewrepAsiepositod witiesdidi facaedyand Aix$ ag tragsferred
to th¥ ﬁﬁs@(za(ﬁh 16¥E ¥ s)clr.'\bga%ugl!lﬂﬂé ORREIMhrhBE REGH A8 s0lid deposited. The

slurry 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 in situ with methanol
(3 x 25ml) and then dried in vacuo. NMR confirmed the solid to be the maleate co-crystal
of AZD1152 (in about a 78.7% yield).



5 To a suspensi on of

(3-{[7-(3-chl oropropoxy) qui nazol i n-4-yl ]am no}-1H pyra
w@od07A32eb) aceti ¢ aci d. hydrochl ori de (prepared BST/GB2007/001771

described in Preparation Method 1 above) in

N, N-di net hyl acet am de (DMA)g.i s added

4-di met hyl am nopyri di ne (DVAP) whil st nmaintaining a

_EBEMHQ'_MEMQ&% 15 - 25C (|deaIIy 15C) foll owed by

pyra @y )ﬂ igaﬂnei)ropg mm Q@lde 15 rml e eqw vaI ent s) S

added at such a rate as to naintain the tenperature
bel ow 25C. Meanwhi |l e

s To aku@bﬁwdn (&”-(BQ{’ﬂ(%ﬂilﬁwbmxy@mmmyh&-@@ﬂ]aﬂﬂm}Fﬂlfﬂ-pyrazol 3~

yDachle o PR Gide S Frobat e destifhin PeRErMetog Topb it

N, N—ﬁfn@e’%@l‘écetaﬁndld”(%ﬂh@ﬁtadﬁéﬂ 4- Bﬁne@iyﬂéiﬂﬂ@y@iﬁilﬂef(DMAP) whilst
crystallisation |ater in %,C his solutiaon

maintanigg 4 éangeratare 6k r %ﬁﬂce@dq%ﬁhh )Mlomé bg NpethyBypholine

whllpc%is‘o %lﬁsmﬁlgfawe@eraa&e tszpﬁérdz{ﬁmﬂé 8ha lérE@e{c%%C\I/ngrpldeally is
hen the m xture Is seeded wt

10 betwemyl:ﬁ ~a|‘155m@fe qqnéfalepwaseldd@bat Sephrp rafe ap Frempingaude temperature
| )
beloéfzhz@eé‘ ¢ afPhiRUR 1:9§ %Pr H{ylalréﬁﬁaf[ %%ﬁﬁéﬁﬁﬁ@ﬁﬂy(??ah&lde

ure is 'S ours
(ED GhHﬁt) ad ahssogfeﬂ e whenpatirda sph@tm:he&blhtyu%w/v (@sQuantithefiwater
acetom ter added

Vv d b
presffl iSRS Bl e R SRhRR of tiiefyslaflso i febih hEHEEesdY.
solufi&@nip @dtc?ti ulge c&lﬁéo\l\le@ glaﬂﬁbr-to b @ﬁh@lolva\hqﬁrbﬁ ofiR hexitsend &d
st.iir of about 21 rs;: thisis ito imse the
s maign Py Bt AT Lo ho hap (A e toRer SeedB bith Brvsials of the
preférfe@'f&hﬁ&hﬁé/ﬁo dtiFdeiliyodh Amtfint Jf%b&ﬁkl% mﬁa e;qaeuea RicBd). The
m xt ure of N- di net hyl acet ani_de :

mixtyreds FhTedpn abopt b nves Whilst seingyining & iheter @mpezamre (ideally 20 - 25°C)
then %ﬁt?tsa%rﬁsr ddeRonBAR ﬁ)p&ﬂedjﬁ}) @Qer(a!r@adﬁ@@ HOa QntreNElEmaher and to

streamof nitrogen) to af

mairgaig the{tfpef@ureticbyvesp 28p @ﬁiﬁ; tjxhlpwaci by amextendedl siij af@pout 2iH-

o gLl oAl A SRR o
filtration buad ths calesvatbed wih/Bmixthfe. of N&- dlmdtbylat&tﬁm(ls waﬂel) 8 8
acet{rgﬁrﬂ%d{/:}l‘urr; r%tgos(oggr fE;Z) Iagétglgmbﬁ]andld'(s(&)rréedg(g %dguo 9 nder 3o
strea-fhs &Enit(‘dgzegﬁtﬂ)r%ffoﬁi 8- i(_ Ug(g%i)s%roﬁo%yﬁgvmzﬂn%@y.ﬂ51211111032 156
pyra sy NG SbyolashabpF i S senesoe TG0 19 9504t 180786

25 ylekﬂ (Pr epar ati on of

) éj [ et hyl (2- hydroxyeth I am nol p poxﬁ_

H- NMMQ aowpawﬁiwqw@va L §01s, HE) 8.8 1d, 17), 7.59
t 1452

(pr O%I:H{ §H§ M&Z@mﬁnyﬁ Jol fmgi? Jl(zrgggoﬁpns sﬁ(rﬁﬁ;g)] 635 (5

forG osgr Opoxy) g
435(@21:11) B3RSy, PR 3-35 ( I%@r(@bﬁéﬁﬁ)}%@%ﬁarﬁfﬂel as)
y i %MQ hanol (ideally 12 nolar equival ents)
MS Vg%tsﬂaég N, N-di met hyl acet ani de under an inert
30 at nosphere (such as provided by nitrogen)
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and the m xture heated to 90C with stirring. After a
period of 12 - 16 hours (ideally 12 hours) the

WO eactdnn7 i s cool ed back to about 85C and wat epCEHAB2@7/001771

in a controlled manner to 10 naintain the tenperature
between 80 - 85C. The batgh.is adjusted to 80C and
seeded vvlth (:2r stals of the({)referred form of t he
T 14 ] H Rtk 1 Y8 i i

qumszsmﬁ% ) e TS ELAL ?a.mémgﬂd.@g gﬁ#g;{zbﬁs%

Tarefurty COmntroried manmner o 0
HOPAuUrs so as to crystallise the product in the required
formand of a size sufficient to afford a good
filtration rate. The product is then filtered and
2-(3- W{H&B(dllmpMpmy)@limZmﬁmﬂeyl}afnth ¥H-pyrazol-5-y1)-N-(3-

S i R S

added @) N awdiR@tllyhicstamide@nedked ihét SmoipgheRdsich a8 pfdshcfea by @itrogen)
eriod (ideally 2 hours) wth warm acetonjtri
and tg %e

ezﬁ@d @ ﬁﬁ@&hﬁlmre d¥fter g epriqdfd 2 149 I%O@Fsdédeaﬂy 12

houréf)@ﬁéxeslctmlwcds%%aa%ta%emtgsbt En@eket aﬁ@d 4 Sehtol1Bd MaGitP1o
or under a streamof nitrogen) to afford the al nost

mainggithijg tempsraure defwern f&- B&iChylhebated is adjusted to 80°C and seeded

with ¢ s Iafr%g)\zfo erb\f&l:fiﬁég[ gdgl%lngﬁ g]%(}ﬁﬁuct 1%6511(1) arée_uw\fnt 9f T\liotl%&% of the

expeétb@medﬂxh@hwh)@ueﬁamddeéw 280C of 4 cangfntlecantilolled imanter over a

perioéi_oi lg‘tg(tug?O gguri ‘9_39 Qsotg cglg aylse tl-%_% ngg 6)ﬂ€%re8111ﬁ)521 fgrfh é%d_%f a size

suffiéiént tovaffdrtila,godd filkralipti ravé. The padiuct 7s tBen ﬁlﬂBreth:nl)d, wakh82w(thl a

mixt%rg?of gfg‘iegh& )2 él%n;%iy at%étzgl,i_éesdng : (’)rtiﬁ"ﬂle %q)sult%bl}z gglt(wf)rei I—ﬁ
affora a% dl(af&i f@ﬂﬁ') e)f the gr%dﬁét Féltdwing &is, MR aiy/® sﬁtﬁhe)d in sofd ford

- Preparation of nono(tert-b

perlo,éqdpely(% hoqrq)swwhzw?(rsacmoaﬁiﬂs;méﬂw af & fRIpRsTaryre 5407 then

filter8K %&M V}m{lﬁabﬁva%aéeknlé a¥d theiRgd (‘lﬂWcQéléptllddér 4 styéa}rpesfy) P
)am nol ethyl phosphate [ AZD1152 t-Bu

nltrogl(rg)ceeff@ﬁ }he:mncm aghyslrans r2y{3oﬁ(7 p§{stellFe. hydr ochl oride in

S S A R A A - <

ﬂuoremﬁnmlamelanmde@swh)oﬁﬁqw}m@q soh&hlpg/ylakloif 35590%

i PSSR B A0 S -

m, 1H;;7/4@E@10&7d Ay, 77737 (m, 3H), rrmm(rd qulsxpa(hemﬂg)s (s, 1H), 4.32 (¢,

om0 S S B, S5 rcliondo S oot o AR e b

MS Qe ES C%gd@q@W—lSC) This is followed by the
urthgr addition of di-tert-butyl
di et hyl phosphoranmi dite (ideally 0.5 nolar equival ents)

. e
h d oy ‘ ut 4 2 rmle eqU| vaI ents) V\,hl | st
ate g%?)l& Pﬁh S(e t below -10C (ideally -12 to

-8C) and hel d
To a slutry of pyridine.hydrochloride in N, N-dimethylacetamide was charged a solution of
2-{3-[(7-{3-[Ethyl(2-hydroxyethyl)amino]propoxy} -quinazolin-4-yl)amino]-1H-pyrazol-
5-y1}~ N-(3-fluorophenyl)acetamide and di-ferz-butyl diethylphosphoramidite (ideallyl
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for a period at this tenperature (ideally 16 hours).
Remai ni ng hydrogen peroxide is 10 destroyed by the
wa@odaiisner of sodi um et abi sul phite (as a 10% wP@T/GB2007/001771
aqueous solution) whilst nmaintaining the tenperature
bel ow 40C. The resulting 39lution of di-tert-butyl
2-[[3-({4-[(5-{2-[(3-fluorophenyl)amni noj - 2- oxoethyl%
molar m@w@zmm llrr)eﬁwﬂaq@t]amqtmvarz@l qxpengted;pariod kigpabobldurs
b h
ok A A R e P L R e

the futrther ahiljltumtoftdd}tqzyt-blﬁy]&}thhﬁplfosthliaaidllty (IFiMU@)O inblar spedilants)
SCTTEGTRRAT AV e T

15°cpddition of extra sodlun1 hydr oxi de solutlon for a
period of at |least 2 hours. Water is then charged and
the pH adjusted further to within the range pH8 - 9

The reactiea hdixtuRHs Gebd Wi, SthrBBRAWy B Hydingnfiﬁro&Qlet(@lmmeﬂ atmle
(ideally 40C but within ran e 35 - C%Mfor a(ﬁgragh
quwe%en‘ffkwhaﬁrrt%e EEPFEtEGWaIHP} ‘Pﬁ B -1Re (}de%l relyto -§F sid
for a pEARE 4t Uls %ﬁ'e gaeafnzl l%@l'bﬁxq)( Ckén%iﬁlhg hjdto@dnl REkide is

no-tert-

destrgyed[by3he¢ adﬁm@mféﬁ@mmamﬁt t@f(@é‘t 1994 Y/~ agueqipsalagpn)3vhilst
| 1] (et hyl
main g R R Y e sever a] 1 mes wi th

water and finally dried (either in vacuo or a stream

The l’ﬁ%ﬂ@l’(&? u:lttabllj?)g ? - butyzl% [%?%{)4 [t(§) {? (f3oﬂ oroph%nyl)ammo] 2-
oxoethy[}f Hiﬂiﬁ&l‘hzw333'1{)ﬂni&léﬁufnbm%mﬁ&ﬂ)})lamlﬂteﬂhyﬁammbtﬁw| }-

phosga bR b A Qe o ierclibt YR ARNAE! S

ad]usY tcﬁﬁf@ 5¢ ‘5f7 5695(9 (1&&@15} pgl%) wﬂl%%dlﬂé'bv{’oﬁ/ﬁu{aayﬁ@lﬁﬁl)me r%&el‘iﬁ (1"267
br
tempqu 1)F helq»]and@mnge-pf R§(5p§ n@mgqynedlhq)the aiddgtyon(qﬁex@qhﬁodlqn 3

hydrcgfgde Qo?'&twn@oﬁe? pe(rmd of '591%5@2 ﬁg?urg SWa%e'f')s théh éﬂré;ﬁ and %e%@
adjusgdd) furtBer3@ within tﬂwange‘zplé 8( rﬂ (u@H}y pH % & thlst magﬂymmg tBo

emrbp (el R0i0 Y8 Gk sy 13280 R Rg ot FRTD 1 453

optinStecthe decovéy e [Tae svimpreacion mixture is filtered directly to afford mono- te; t-
buy S PG bRl Fbhtint] kAR Y SRR 2 oxoet b
l)anﬁiﬁf]@lgfi’ihmg?l? -y oxy)plogyll (Bﬂlé’d)hﬂ’&gﬂgﬁw }’h";"%ﬁﬁ gmcg L“?mmd}eldt
severzy?l[ﬂss vith W[a?es CEP lpa?lg%flﬁ@ Eﬁl%ﬁfrfa Pfﬁ}‘F”ﬁoa%aﬁHTar% ﬁlﬁ ‘¥ ’31

gas) & ﬁﬁ@ﬁﬂlmﬁfo(tert butyl) 2- [/[3 ({4 -[(5-{2- [(3 ﬂuorophe l)armno] -2-oxoethyl}-
yl ) am no] - qui nazol'i n-

} oxy yI (et an1no
1 H-pyraag)-3-yhempwiaeinggedingnd Mewl}ﬁet 1)%“??]6%8 GRS an

off-v{)h%rséﬂéfgﬂ'aoéé’iﬁ%@b&wé@8@%%reat ed with an excess of
nol ar eﬁﬂlvalents of égrochlorlc

mwmmw)iww(sar@ommma Yo B 98(s, 2N, o HDaT 61 ey of

o 1,3 BB, TS e yEupmi e Sese

2H), B8r(m, THE, 88 (ss2HB 5B (mj ZH) Béh (haZH), BAd (ms2i)y 25ddi, 3H),
1473 ?ygh())xll %e(t,(ﬁi)?f erably of
MS (+ve ESI) : (M+H)" 644.2761 fragment (less butyl) 588.2147.
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2M concentrati on and containing 1.7 nole equival ents)
to afford a pHwthin the range pH 5.0 - 5.5 and then

w@ewdaskzat 55 - 65C (ideally 60C) with crystal BCDGBRIVS/001771

preferred formof the product (ideally an anount of
about 0.05% w w of the expgected yield). The mxture is
stirred at thls te ezaturze fgr at Ieast one hourt

hePreparationef 3-

9l finliflo uﬁﬁa‘%ﬁr?bl dxy . afhY) eﬁi P&irh Q{jo h pf : %te

er a ure or

(AZIiSeast 4 hours and then isolating the product by
filtration. The filter-cake is washed successively
with water then THE and dried either in vacuo or using

Monci(tertl:hmylg E-ﬂ[?»@(;‘;{&[(ﬂ% {pl(ddmdropbenyt)emnizoy-2 axxobthply ¢ lrl:gp)gazol -3-

ened W wat.er v t he so

e Tl Lo ey Rispy e Dol BARA BosRARE et HGoiRGA

mlxtdr@oﬁ/\ﬁﬁ&()/ tEtlﬂeﬂl findn 2FHB Y krE’ﬁedZQlth an excess of between 1.5 and 3 0
({4 [ES {2-] fluorogg}/ %\mno-Z 0XO0 %j(]yl} 1H-

molageguivalepis)of by oranhasid ifeily of 3 panceglipfigp aﬁ Cﬂl&fa

1.5 m%lel'%blv%emé? r PRIERRe Ak &1d 5 S3uC](idesiBt &dcy adﬂreld at 60°C

nbi‘ent cohditions to constant wei ht to give

for ahwtﬂr howdThohohsaltion e byaﬁ%wurge@dm hﬂ%@uﬁé‘a&p&fﬁralply of

‘ 2M c%'%'\/% é{{ g)daﬂﬁtchgtﬁwg&t 1 B@% §h§}vﬁpﬁ)ﬁ§tto Qi ré’a%’_%}@ 'W‘iithm tht % pH

5.0 - £ DBOLIeE seaded Bt 5B- §55C (Wehlly ®°Grwitk cryitla[)s of gneaztef@rged fopp of

the i (g il bl 209 i pf et ity hef e s

stirreg ] th&l('t&mpégatﬁ& 15)8 at81'east &H?Zhouﬂbezéke (wraer Zsl-@d,de& ailth¢ slurr@ B-t)r,red
.13.(q, . .1 . 11

and cooBR i § AP UL Bigmees VO TR B 19 hodts it Iy $ib e )

ambidf- te}%/ﬁer&ﬁneﬁoﬁ%led& 4 Adr33d theupslatiag tiSpBUact By filthatidb T he

15% WO 2007/ 132227 PCT/ GBZOO?C{ .081771 -33 Ste
ﬁltergake ippaphadsupesssiygly with water then THF and dried either in vacuo or using a

humla{f{cgﬁ&yﬂrl)géd(&e“wﬂ&gbyfa% 114&13ga§ 'dh&%é?)@@ QUthl A V@Siurzs sasedtoRer

pyrazol - 3-yl ) am nol nazol i n-7-
the s@w)rm apyistang wicigd} is eblaiped. dAﬁ?fdh@@'éWg i W@@f?ﬁ wlidgr eyl 3-

({4-[ %é?@ﬁ@hgﬁgh@%]% (ﬁl&tﬁﬂg di'hotiﬁaﬁ?'ﬁyééa@jl{ugé%lﬁ%zgﬂﬁ |7|$'?lr
yl}oxmrhwiblml(ld}zﬂ% dihgrimop@sphoSphd® isrbquilihragd gu)ldea Aibicot qoflisions
o colptipiel BFEGHP T PR RIS g BRRIEABhRANT e

proddct @bbiaihal in abouist e weltls, 286. 14 erI es; 40 00 m.; 31.87
f ol by nore nethanol (123.54 10 nmol es; 5.00
"H-NMR : - : .
3 (13} : The m xture was left to stir overni ght at

MS (qogggj)ergp@gqm““ A Whl te suspensi on was produced and
M (ONSO oy S S0 55 (e T % 57 s, 115 4. 4 DT 4 a7 42 G ey,
7.27 (s, 1H), 7.21 (d, 1H), 6.88 (m, 1H), 6.65 (s, 1H), 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)".

Co6H31FN7O6P + 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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Anal ysis by NVR confirmed the co-crystal was the
mal eate of AZD 1152. Alternative to Step 5 above: 15

w@ewda3RZD1152 (estimated at 7.44g @ 100% 11.BAT/GB2007/001771

mllinoles) was added to di nmet hyl sul phoxi de (36ml)

and left at anmbient to pregluce a pale brown sol ution.
To this solution was added a solution of maleic acid
(1.76g, 15.16 mlllm)les 1.31 m)le equi val ents) in

ny____ﬂﬁraibi-ﬁ nﬁggm@m&mgnyﬂaﬁ_ﬂﬂz@ﬂml
scratcmm ed for several hours. A

phosphate;malea 1 ornmed and this was transferred
to the flask and left to stir. Gradually the sol ution
turned turbid and solid dep03|t

2-Buatdions tid é%k(llé7fr%<rlar§é1walﬁvt8d%9§ ¥ ﬁ%ﬂ rg§ Pt Glped

in me ol“("f‘f?SW%ﬁlo‘l\@Sg‘ 80 M 3.5 @ and tolthi¥ 96huitioB wak added a previously
I met hyl su phOXI de/ nethandl (15m in total), slurried

prepairgdl rs¢th1n01/w sﬂuh@t *faeiP 1152 Saschobes formddhsdaan - 4100 &plarn

conJRREOBTLAGS POEIRATH G bt plaghalizes
mmo}és;ri(manLa} 9@ gh The wextie Bisdeft © sab@wmglﬁzmom@@rr(pa@ﬁtrheA

whltemegélglg gagiﬁrog cgjerdaat § éhe sBIu? erc]cgp Ir%rb e‘t%itf%%ﬂ’%tﬁ%\{ ilrie%zzg%acuo
Analyi B NRRUonfitaed ‘ﬂ%le cd—@ry@tal'mmd ths malbak®f@ZIAr162di ssol ved
in 30 di met hyl sul phoxi de (35ml) and heated to 60C. The
anti-sol vent acetonitrile (20 m) was added to the
Alterﬂzﬁive% gﬁeylsgbgﬁen the m xture is seeded with cr ystal s
%ferredformof 0the rod iﬁ%AZDll I\/aleate
Crude 6Z@dé5 anated al U Ate@ 1907y 5! 6w | was addgd ip ny

FRAA 16 a2 fo Hr6\on SHPRS &G thi
d““e*h?‘%?*g?é‘“ SR |lgﬂ;t1 m xt ﬁgyégg%l PG 2005 139007

solutio@ WaSBAdrd 2/ Q0LPT of malir agid @ 76215 oamitlinelss.detlonee a
equlva}én{sg glrméné"l@g ﬁ?’o T %Q&l‘?&hg Rk I ‘&J%panff‘ %elh&h@&’t%ﬁﬂinéﬂy er a

e mxtureis t agitating at
temp&@ﬁiré A¥ext day arPliquotiofshq ¢lee ablugrom@astm@red Thavial, scratched

e G0 D o0 Dk RSO S TR0

to thorBssRaad Wt tD séir. NGratuall tiof soﬁltlﬁﬁhhyéchmfh'b@md gvdid/deposited. The

acetonitri 1: vol u ratio ol lowed b .
slurry was I5fite F?tﬂ%fo(r Sevsd gy S f@%ﬁfﬁ’%f} ake WS Vinsd with o
1:1 nﬁkﬁlﬁead}ﬂd%etﬁ@lgﬁ[phm&d/metﬁﬁﬁl (isegal doyaly aﬁa)nefdan 8if Wit micthenol

AZD1152 Maleate as a white solid in_about 88% vyield.

(3 x Hymlp andsher diigst inaacus ARlysHPENME SoRfigsdhe co-gyigvas the
Foh 4 [iaghd R 7834 gEgy.f or the nal eate co-crystal
maleg?%mlsz g (prepar ed b}?/ Mst hod 1 above) - with the 20
values plotted on the horizontal axis and the 10
[ ity (count) plotted on the
Furth\?ea ema{%ela%(lgtgp Sg)gﬂa?e 2: A Dfferential Scanning
AZDTab Db thetfrog fdine trifydrager i @ mel@equivaentydl danmolss;-5.74 g) and 2-

butened}/o?ct aaclld &)?PQB %joléar%al%(racieﬁg 1?)% 5@991119 g)ba%/ §issolved 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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Figurk 2: PPBlfferential Scanning Calorimetry Thermogram for AZD1152 maleate co-

crystal prepared according to Method 1 above.

Figure 3: A Differential Scanning Calorimetry Thermogram for AZD1152 maleate co-
crystal prepared according to Method 2 above.

Figure 4: Dynamic Vapour Sorption Isotherm plot for a batch of AZD1152 maleate co-
crystal prepared according to Method 1 above.

Figure 5: Dynamic Vapour Sorption Isotherm plot for a batch of AZD1152 maleate co-
crystal prepared according to Method 2 above.

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.
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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-Rayv 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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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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CLAIMS

1. A maleate co-crystal of AZD1152, wherein AZD1152 is
0]

H H
N—N N
0 /L/)j‘
HO—P., HN
< @?\“
\f\(\/\o N/)

2. A crystalline form of the maleate co-crystal of AZD1152 as defined in claim 1.

F

3. A crystalline form of the maleate co-crystal of AZD1152 according to claim 2,
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°.

4. A method of preparing a maleate co-crystal of AZD1152 as defined in claim 1, said
method comprising the step of mixing a solution of AZD1152 free form with maleic acid

in a suitable solvent such as methanol, dimethyl sulphoxide (DMSO) or a mixture thereof.

5. A pharmaceutical composition comprising a maleate co-crystal of AZD1152, as

defined in claim 1 in association with a pharmaceutically acceptable diluent or carrier.

6. A maleate co-crystal of AZD1152 as defined in claim 1 for use in therapy.

7. The use of a maleate co-crystal of AZD1152 as defined in claim 1 in the
preparation of a medicament for the treatment of a disease where the inhibition of one or

more aurora kinase(s) is beneficial.

8. The use of a maleate co-crystal of AZD1152 as defined in claim 1 in the
preparation of a medicament for the treatment of hyperproliferative diseases such as

cancer.



