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WD 2007/ 132210 PCT/ GB2007/ 001748 -1 PROCESS FOR THE

PREPARATI ON OF PYRAZOLYLAM NOQUI NAZOLI NE DERI VATI VES
WOEONPRBEBING A PHOSPHATE GROUP The inventi on rBCEHGB007001748

a new process useful in the preparation of

phar maceuti cal conpounds sugh as 2-{et hyl

[ 3- ({4-[ (5- { 2PRCEESFTQR AHERPRERARATION &Foet hyl } - 1H 5

pyr aPYRAZOLYLAMINOUNAZQLINEIDERWATIVESICOMPRISING R0}

et hyl di hydrogen phoppdpafeeRtiup referred to as AZD
1152), which is an aurora Ki nas:i;%ls nhibitor that is

useful in the treatnent of hyperprollferatlve
dis ses such cul.ar the in

el SRegveR e isagq e aro SR U PR prbpt R qgrafceutica

colRpaRb i a@,rzo thiel [3-Q40®5-92-[Geflbicb @yn%ﬁmm@&)ethyl} 1H-
|nh|b|tors e invention also relates to novel

pytapelel- Mﬁunaxtoksnmplmée/l}wympwliﬂn@a@bihylﬂ@y@mgserphemte

ot.her. h iV
(g el PR bl R abfdh & FRERGE kileSs PRHRE HEL kISt e
treftIcHBOf HypetphSlifeRifive Ehs@@bé syeh@k chikent Ingfarticuldrald inverntitingelates
| oss often appears tqQ be the result of genetic danage

tog nros:eﬁé ferethe preperasian w\f«ﬁv@hpm’fe REBHUE dprms ofeprtaig aurora kinase
1nh%1 e ﬁlbéfﬁg)% %otr%la't:e% lt& n e% rﬁer di %ékfgf M&Hﬁ%ﬁnﬁg@o%ss.
e ught

ere cascCa rotei pnosp ory atron 1s

t o Candetr ¢and thertHy@e@e(blifelayvé diseaSes) s etardcaeriskd B§ uadontrolled
rotein kinases that play critjical roles in t

colfla preliferaban et pech Bk OBl (PRuaen § eélwre)lﬁf%m iglost.
This88%ich ABBESs lohd (HE FRAR B pdrdsil UEMAed WITRUEIAMMRhviays that

conpar e normal tissue I's can occur by either
comtruila@aﬂescprbmsslthrowrghaixpelbsssﬂ@n of the protein (for

t f Lifj i . b
Cha e i Bteiegrres e 86 PR oh B Bon gty g contel
theRleAlcOt18S Sed@allBfilids oFprdtéld Mirakésatlat AMHcrmat rodsdB s cascade
studi ed of these cell cycle regulators are the cyclin

haviepeen ddantifiki.ndbe gct(vew otmqu of thspekinates it ingr eafpﬂddtl apan tumours
I
wh?%1 ”mé‘ﬁ%g%ﬁ& t[@ﬁ r%{a? t1§ o¥cua %%’%Eth%}‘oi‘l%l e{iﬁ%g]lé S Cf:%gg ession

ave een | entl oun

of ﬂﬁ|pﬁ3@teinr(forr ghhpRt asragreidmeofcgehé amplifieation)) @s by khargsem expression
al so a ar % .be i rtant in oncogenesis and
OfF%%‘PtU’é ’ﬁ'blPTS s of the Drosophila aurora and

@‘f"rs?' i 1@{%' a8 bikely Gied of E@E@&lﬂ%e%ulators are the

honD ogues ese genes 2T OF & A, “aurora-B
cydin depandeng hinssrs Kmo@BKa}: Mamrmcea)ﬂy, protedn kinages dha areostagturally

s ther gk, S0 et Bven ifpiiEEd nd LRy plaw eriivel Aplgrio

re@'latiﬁlg the &0&clel "BRESkinfseS8lsb afihedk &ONe indpbt@ht indPcSsbhesis and

hese show a peak of expression and kinase activity

inclyfedwgrandpmalegues pbthe Drogude alrorp b gerevigige Ipll proteins. The
o LR 05 YT TSR0 BELE BB
audrd% gin@fa It fidtauksald f@g&uﬁﬁéﬂyy emsaé céll extlé reghlarslnsetindviiiéchine
protein kinases (summarised in Adams ef al., 2001, Trends in Cell Biology. 11(2): 49-54).
These show a peak of expression and kinase activity through G2 and mitosis. Several
observations implicate the involvement of human aurora proteins in cancer. The aurora-A
gene maps to chromosome 20q13, a region that is frequently amplified in human tumours
including both breast and colon tumours. Aurora-A may be the major target gene of this

amplicon, since aurora-A DNA is amplified and mRNA overexpressed in greater than 50%
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i ncluding both breast and col on tunours. Aurora-A may
be the major target gene of this anplicon, since
wa@ooanae28 DNA i s anplified and mRNA over expr eSBETIGBR007/001748
greater than 50% WO 2007/ 132210 PCT/ GB2007/001748 -2
of primary human col orectal scancers. In these tunours
aurora-A protein |evels appear greatly el evated
corrpar ed to adjacent nornmal tissue. In addition,
transfectio r
OfP%‘a‘F“é/ RN Cé)goagét'fﬂ C%ﬁ (?%%s otpgrrsrg? %ﬁéﬂsgon er r}}Bl’d{E?rPlﬁvels appeat
grea@iPlelovhted bOmparedtd adjaceaf horaghtissaadlif alditiany tranﬂfsctlon ofinatkent
m ce (Bischoff et al., 1998, The EMBO gour n% g
fibrabtgststyith Basan awesyA leadsde irppsfurmagian, Foaferang the pggity to grow in
Nat ur Vo
son AU SRRy hicd B8e8ln 4, 90T, B0 oural
17(11hCc305as@65)) Gt woso@honetdlerl 99 MNhtam Gamc’u@a%@b n89-93) has

shoxggﬁéglar%lﬁg%al ﬁg@'[c()g}oré\%logl\écg ,:iiugglq%n, @f.,lggcﬁg.sv e %asp én céerptrosome number

QY iPha dBvdl4tacHR of bancdt. -
and?ﬁ%?&gﬁld d}leﬁﬁ!g[ C? H%\é 74) and aﬁ?or aOC an}% rrura et
al It ha]sQn% bedw siraved thaf there iBaw in@gaasfam Rpeaspion p§ aurora-B (Adams et

|
al, A ktevra: 110G rr 2Bt B G o0 okl of
BIOR)% |2 BCROFsI, 0ﬁﬂ@§l§d7 33av4)) $n Rimou bél[s&NlE’erfmm@aMHﬂ n01ma1 cells.

own to correlaté with advanced stages of col orect%
AurosnB éy ox(emaqpaqsaeream@@n@ﬂr cellompg)ingreaseggvels ‘@&H@éﬁ“ een

91:1160 er no T,
shoypde & %l%tg I?ig?nceg Vi ang?rO d%%lecéﬂ(g\% galjgéét |r(%)9ugg9
Natl. f@éﬁé‘s’%&ﬁﬁ th DEGD)P Frurthetrhes, afe rhpat mggeétﬂﬂmt owexpn@smﬁ of

15 and that cel

curorgg Besies aneudy ST RG PRGOS SRR BR T ft serine 10
andet&at%ells &Q:Qémreggﬂg QL dREB: foﬁﬁ mord §§gr§§s¥v76)tumﬁﬁfsq}1@e d@vélﬁ? o

T ONDSOMe ~passénger protein which exists in a stab
metastagRb €Rtanilt ét ahtzobé,eﬁanc’ehRe&\ 62t Fle8- iiﬁgb é’wg@lra-B FSramhéq‘)mgsome

pas%fgx; i WhiGh CrisFy 4 e g bR Rally 8L oy o e

OSHRIiY YNRIEREP hifll BSREIRN (GReRONL & 4152603BNE:. Rev. Mol. Cell
atul ovirus 20 Inhibitor of apoptosis protein

BloRelp 842-B 540 rfirvivarid alsayprdgulaggdgn Qarpgegynchcq{m@s q ﬁ&R (Be)xculovnrus

r.ote t|n t unour
tonfbis S st iy i (BEARePEE T REP 4y RS STy Pl in
pro'te%hﬁ@ﬁhiﬂﬁﬁr c&l@s @&n%@&ﬁtbsl@hﬁﬁoﬁlﬁltbﬁn%ﬁmbphe but it has
been found to be overexpressed in varipus cancer

| i n®&th regentl &g awraraECeits %presglew thogly & pe Eashcadtg dheigstis but it
has?aegfl? 448 be é?%r )tﬁgé%sed ?r?vdrfmg’f: RB1 fiYes. (Katd}@thadl $0a1DE03,

ermns rated rogation o aur or a- A expr essi on
Cagded afidNtastasis Reviewtsi22eASe464)i gonucl eoti de treat nent of

human tumur, cel |l |ines, (WD 3 .

| eaHBPArignHE, if h%sya&oebegprdgémpnséﬁgec{etﬁéaggoggﬁon YPuR3k3L € §]§1)ess1on
and} btﬁ’érpﬂ)ry érﬁfs@ﬁs'e\bﬁ Jc?é‘otude ltx@athiéﬁﬁ@f Rt tell litee WO

Itiro Y, nol ecul e inhibitors of aurora-A

97/aam23anddN@ O3 Wamleaé@w gl epels errastand exertiapeantproliferative effect
int géelt 8111! c]:Ce l?r}elsvgd?lft{o%gltly, sma n(ﬁecuﬁe TRiitofs At* aﬁr&ggxeéhd aurora-
B have been demonstrated to have an antiproliferative effect in human tumour cells (Keen
et al. 2001, Poster #2455, American Association of Cancer Research annual meeting), as

has selective abrogation of aurora-B expression alone by siRNA treatment (Ditchfield et al.

2003, journal of Cell Biology, 161(2): 267-280). This indicates that inhibition of the
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Cancer Research annual neeting), as has selective
w@brsga2ion of aurora-B expression al one by siRNXGB2007/001748

treatment (Litchfield et al. 2003, journal of Cell

Bi ol ogy, 161(2): 267-280). T&Fs indicates that

i nhi bition of the WD 2007/ 132210 PCT/ GB2007/001748 -3

function of aurora-A and/or aurora-B will have an

furtibh pf QlrbfacA ahd/sea@biaeB twill have apantipeolifeineieibffea thddenay be
treat ment of hupman tunours and. ot her

usylja thg Eeatment of hywan fupews andrpiber hypsrsplifertive dissegeo rihe
OO R A R SRR g
signifpaat ddvagage tolreetgsseting tipaaing pathivay cajstreay off éhe( @ligycle (e.g.
o S ESA 8 Bl ESRhE B AP ov s
rec&Ftt@F %(t}gi)y&tﬁﬁv\% é%(%@ﬁ)%)@@%ﬁeltﬁé gkgﬁcﬁqus ﬁgirﬁatgl)égfo%isﬁeam of all

am’o t'hese diver
of thegmdilvbisegigaalBng syentsgbéll cyold dirabitadatberepics hevhasiimsbgion lof aurora
.as inhibition, of aurora Kkinases ld b redicted.to
kingges o be st @10 35 un 358 afling Mo Forkicefl, it
apMohdIRt dRRREPLAGPESE b ﬁﬁliﬁg nlectRE ¢d.b I KGBR PR8UIUIRGredicted to be
mol ecul es (e.g. EGFR) woul'd be predicted to be to
actéistanjeinothe yubiset affemeutbesdls whiicht axprase thost feseninisc At is also believed
xpress those. receptofrs. Lt.is alse.believed that
tha PRI 1O 10 (SeS pwegs st AR Y @ ancatibe that
intbigbA bf bitGcddeioR¥@\Bay RacUnEntdied for Bhiabotheon of one
component ma%1 be conpensated for by another. o
| nhilghibignrs obfhe pr@rakingses akg drasidledHn dntgaatipna EgtephApplications

p 3 )
WSR2k R Mo TR Eues 60 PRLRDE S IR o
comtpswidoskish podsssseotip dolbaiving isthictpas fema1Afeefeabd ahdrein as

Zﬁgggtural formula (1A, referred to herein as AZD
A Z2HOH NNN OHNI / FHOP. / 0~ HON N

AZD1152 AZD 1152 is a pro-drug that i rapidly and

conpl etely converted (in human plasma) 0 to the

active i ety which possesses the oW structural
formul aj(lVA) referred to h@“ *‘nAAs AZD HPA: VWO
200HCr3P210 PCT/ GB2007/ 00174

HO Z]W XN

\N/\/\O N/)

AZD1152
AZD1152 is a pro-drug that is rapidly and completely converted (in human plasma)

to the active moiety which possesses the following structural formula (IVA) referred to
herein as AZD1152 HQPA:
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-4 HOH NNN HNF HO-Z NN-~~ON AZD1152 HQPA
AZD 1152 HQPA is an ATP-conpetitive and reversible

wo ndorhs2e0 of the aurora Kkinases with potent BCIL/GBRG0Y/001748
agai nst aurora A, B-1NCENP and C-INCENP (Ki's 1369 5
+419.2 nM 0.359 +0.386 nM add 17.03 +12.2 nM
respectively). AZD1152 has been found to inhibit
tunmour growh in a panel of human col orectal (SW520,
HCT116, Col 0205) and | ung (A549, Cahu-e nour
xenografts with statistical signifjcance

2004/ 058781 di scl oses a gener al prpqg routbe—for the
preparation of conpounds of a g r to t ofS
AZD1152. WD 2004/058781 al so d| cI osed a procegs 10

route for tH@ reparation MNL52. A summary of
this process |\£ shown in s 1.| The present

i nvention rel ateg edng {process for the
preparation of D1 152 and simlar compounds. In
particular, the imvention relates to an inproved

rocess for the preparati 52 from AZD1152
EIQ:’A An outli nepof IOt hi s 1829315#8;’ rel ates
SPEQiAT ﬂgb fﬁ(%ﬁﬂ 4%%%%@%@%&9@% e Tr&%lb%ﬂﬁib?cor Jithé aurora
ro

process m t he 15 previous di scl osed
kirpsesogitls potanttdetivity sgaimst hmrdﬁesAanIbM?é]NB mdee-riH@iEMPe(ths 1369

+418580 b4 40 3g6 SiGnimved e SiviaSinsetdnt A% Ba el pen

foulddl t8 ihHIbie mﬁe&ir B Syth a%@ncﬂ 3¢ hliah sSbRLRM(SWE20, HCT116,
sur pri si ng easier to isolate than the previously

Cot2968) @@cbkumg ﬁAé‘iS}ré‘@ha@etumouf wenagradts(with siytisiienl significance.
200%&)%%&}65 E’%r / (&;SB %osce)g é energl proce%s route for the preparation of

compounds of a similar to type to AZD1152. WO 2004/058781 also disclosed a process

route for the preparation of AZD1152. A summary of this process is shown in scheme 1.
The present invention relates to an improved process for the preparation of
AZD1152 and similar compounds. In particular, the invention relates to an improved
process for the preparation of AZD1152 from AZD1152 HQPA. An outline of this process
as it relates specifically to AZD1152 is shown in scheme 2. This process differs from the

previously disclosed process in that it includes a novel intermediate of formula (IIA):

H ,O H
N—N N
9 jy s
RO—P., HN F
HO O\‘ SN
\r\(\/\ o N/)
formula (ITA)

We have discovered that this intermediate can be easily isolated and is surprisingly

casier to isolate than the previously disclosed intermediate of formula (IIIA)
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HOH NNN 1HNI / 6-F ROP, O~ RON N' formula

(I'1'TA) Consequently the process of the invention
w@bdogms22ior t he preparation of conpounds suchPEEGB2007/001748

AZD1152 with fewer inpurities and inproved yields. 5

Accordingly, the present invéntion provides a process

for preparing an internedi ate conpound of formula

(1) ORM N GA\RS XRT R R RBRNN Rl Oformula

(I'l) wherein Ais 5-nmenbered heteroaryl, c ni

nitrogen atom and optionally containjpg, 1

further nitre)gen atons; X is -NH or |N(S—4al k- ;

m sO, 1,2or3]i R is Cl.6al kyl subgft ed by F

- OP(O) (OB R ~and optionally further substituted/by 1

or 2 Cl_4BPkoxy~groups; 15 R2Z~ks hygrogen or

Cl _6al kyl optionally substit , 2 or 3

Cl_4al koxy groups = S¢Orp € pis 0, 1 or 2),

or R2 is a group se%ct ed from C2_6al kenyl

C2_6al kynyl, C3_ 6c¢ycloal l cyl and

C3_6cycl oal kyl d _4al kyl; or R, gnd R2 together with

the nitrogen to which theyiro’éff‘\élag'}f%):hed forma 5- to

7- @%HE&[{%@&I}V h8rOMILCY thd RYekTN MBwABEUMLE pRYaration of compounds

unsaturated ‘or partially saturated, wherein'the 20
suchi asqAZ131 Bxwith fawee dmbyritiesgnd ippretéyickts. f r om

i @%%Srgl]qg(l%e Srrégen?}ﬁv%r?’tlio@}growalesc Q p]%lcess for preparing an intermediate

compound of formula (II)

4
O /R
N
\Rs
R7 Ré
R3
\ )
7
R1 ~N \Mf\ 0 N
formula (II)

wherein A is 5-membered heteroaryl containing a nitrogen atom and optionally containing
1, 2 or 3 further nitrogen atoms;

X is -NH- or —N(C;.4alkyl)-;

mis0,1,2or3;

R is Cpalkyl substituted by —OP(O)(OH)(OR) and optionally further substituted by 1 or 2
Ci.salkoxy groups;

R? is hydrogen or Cyalkyl optionally substituted by 1, 2 or 3 Cy.4alkoxy groups or —
S(O)pR8 (where pis 0, 1 or 2), or R’isa group selected from Cy¢alkenyl, Cygalkynyl, Cs.
¢cycloalkyl and Cs ¢cycloalkylC.4alkyl;

or R! and R* together with the nitrogen to which they are attached form a 5- to 7-
membered ring which ring may be saturated, unsaturated or partially saturated, wherein the

ring is substituted by a group selected from ~OP(O)(OH)(OR) and Ci.4alkyl which C;.



10

15

20

25

WD 2007/ 132210 PCT/ GB2007/ 001748 -6 4al kyl is

substituted by -OP(O (OH) (OR), and where the ring is
wopiozasehe y further substituted by 1, 2 or 3 BIT/G&RA0YI001748

groups; R3 is a group selected from hydrogen, hal o,

cyano, nitro, O _6al koxy, Clgbal kyl; R4 is hydrogen or

a group selected from Cl_4al kyl, heteroaryl,

heteroaryl C1_4al kyl, aryl and s aryl Cl _4al kyl which

Ql t b i

BRIl T3 DY HRSR) S igf ool
substyiutedguydp2lor ar{ch selkiyy gnoups;R5 is sel ect ed from hydrogen,

e P R 1S
R is’lﬂf@ﬁ%@ﬁ’ 8Pk Ei’o@eslel%gfe@ Gk @glahl% SWFE%?A(jaWIbé I4131116}11 aryl and

C3 6cycl oal I's
ary Sl Al kyhich @mupss npifkmaﬁy anbstitritetl by &4 er $)SLGEBMentgselected from

tert L, trityl th h |
me@gﬁ;&y hlﬁﬁ%’ﬁyfgm\/ﬁ?ﬁﬁﬁ' or ocr:Iesg coﬁ‘p:nlssegxggj 52¥| ng
R® Ishs@lel@tléd @tfoniihﬁﬁbg@ﬂ o 4élf%aC%fh'ﬂ¥éﬁy'ﬁ @ﬁ%Ik%Bﬂ "@E{ &yélbéﬂ n% and C.

N AX\R
6CY€1PFH<71GAh@kXéh,n A, X m R3, R4, R5, R6 and R7 are as

R B8 RGE o el N e a2 Bbl i .
4a11QJIXy2 Cc1 4al koxy groups; 20 R2' is hydrogen or

S'C%x gal kyl opt| onal ly substituted by 1, 2 or 3

R'igty EERBRY Coeddds or- S(O pR8 (where p is 0, 1 or 2),
wh%lnFR skd;lﬁa)??d %yﬁroz@cltlﬁg gﬁﬁl&’f PMS%H-%%IBHG@X}LI p-methoxyphenyl,
ben@l_cﬁqﬂnelhydal kyl d _4al kyI or R' and R2' together W|th
hiple nitrogen, to }tl eﬁ?re at.tached forma

WhIgh PHSHESO “PP%SMK;\%HSH ¢ PGt Aglutien Qka eemapqprd St Formla 1D

unsaturated or partially saturated, V\:herél n thga

/
N
X e
R7 R
. RS
y )
~
e N~ N
formula (IIT)

wherein A, X, m, R, R*, R5, R® and R’ are as defined for formula (II);

R" is Ci.¢alkyl substituted by —OP(O)(OR), and optionally further substituted by 1 or 2 C;.
salkoxy groups;

R? is hydrogen or Ci.salkyl optionally substituted by 1, 2 or 3 Cy.4alkoxy groups or —
S(O)pR8 (where pis 0, 1 or2), orR¥ is a group sélected from Cj.galkenyl, Cygalkynyl, Cs.
scycloalkyl and Cs.¢cycloalkylCi4alkyl;

or R" and R? together with the nitrogen to which they are attached form a 5- to 7-
membered ring which ring may be saturated, unsaturated or partially saturated, wherein the

ring is substituted by a group selected from —OP(O)(OR); and C;.4alkyl which C.4alkyl is
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25 ring is substituted by a group selected from
-OP(O (OR)2 and Cl4al kyl which C1_4al kyl is WD
wQe®71322010 PCT/ GB2007/ 001748 -7 substi t ut edP@lyGB2007/001748
-OP(O (OR) 2, and where the ring is optionally further
substituted by 1, 2 or 3 Cl-74al kyl groups; R8 is
hydrogen or Cl1 4alkyl; to pH5 to 6.5 at a tenperature
of -10Cto 40 C 5 Suitably Ris tert-butyl. Suitably
subdtieutpdby SORM USR] atdwhereithd fing heptiangds fatthér substfufedd 1, 2 or
éenﬁei_gture_ of between 10 C and 25 C. Mdre suitably,
3 ¢rallyleio¥psidj usted to a pHin the range pH 5 to 6.5

ngﬁlh?gg%&mr(tf&m?fature, such as approxi mately 20C.

e solvents with which to forma solution of a
to pHriptoutdlataf tefperaturaof +10°C to##06°Cncl ude, in general,

di pg] ar, .aprotic_|iguids such as di nethyl acet am de

(DI\/%)‘“%WH St‘ﬁﬁ'{’}ﬂ’ﬁpyrrol i done (NWP) or mixtures

t hergp éé@?stt ' j '

pr opor %1?1% -r{;lg?p%gwge nbegldt?%pn}? 918@1@% %g\é%%gcqls \é?{e?% gfature of
betweer 10" Crand 263C.d¥brasyitablys $® fIbis goljustedrto ngHaim the range pH 5 to

i nternedi ate compound of formula, (llA) HOH NNN o
6.5, o B e EGh 6 SPRIGRIRIF GPRd m (1 12) wherein R

IS a&nitasle dolve@PWRhRIIALIEES foltfl aGbR¥iBN DY& Boﬁ?o Y $r-Bshuh ()
trityl, p-nmethoxyphenyl, benzyl or phenyl; which

inqhpdss Exgenemhplipdeapsetiaditiidspuches gisnedfylacetintide (DM AJfand N-
me‘fl%ﬂB}%&fido% (I(I 19er5'%|1‘ Iaﬂi)g'[{lll'els %ereo'_fl. cPhlé| sol\fveNntsN magf) contain water in various
proportions.

One embodiment of this aspect of the invention provides a process for preparing an

intermediate compound of formula (IIA)
0]

H H
N—N N
i /
RO—P. HN F
formula (ITA)
wherein R is an acid liable protecting group such as tert-butyl, trityl, p-methoxyphenyl,
benzyl or phenyl;
which process comprises adjusting the pH of a solution of a compound of formula (IIIA)
H ? H
N—N N
i J
RO—P. HN F
RO

N
\I\(\/\O N/)

formula (IIIA)
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RO~P, HNF RON /J N~~O/ N' 20 formula (I111A) WD

2007/ 132210 PCT/ GB2007/ 001748 -8 wherein Ris as
waledorngtio n relation to formula (11A); to pH 5PCDGB287/001748

at a tenperature of -10C to anbi ent tenperature.

Suitably Ris tert-butyl. Sw8tably the pH is adjusted

toapHinthe range pH5 to 6.5 at tenperature of 5

between 10 C and 25 C. More suitably, the pHis

whafalmRtleds defined pirkdlatiohhe farange(I4); 5 to 6.5 at anbi ent
nperature, such as_appr oxi rrateleé 20C. Suitable

to B%N@ (9 Sk t@mpwat%wﬁd Gtorrmbiegt gmpetwe. a conpound

of g i nclude, in general, dipolar
ap rfgt‘a{t‘{l:m fﬁqlélt%{&tﬁ'%:h as di met hyl acet am de (DVA) and N-

rret S}Ait;ﬂ}ly el pId isrkeljl(sWFt’h) a@iH i thé¢ thn@s pHIEI0enS at téigerature of
n_vari ous portions,

bet‘?\%@l\{ i ﬁ{q‘? éﬁ Gl %/@re&lg@fﬂ@re@e@fbwaéw@dft@a P&f@ the range pH 5 to
6.5%%&'{ 'té?ﬁbe?{t R, SRARS @%Pﬁfmafté[} (1) or a

armaceutical 'y’ accept e sa thereof OIR4A N A
\ RS Sudatitd setGentRitRIvVHEHNoRbrvh Goltiofi of arbrapdund of formula (II1A)

emA s,. 5- menber dhteroar al ni
ing m}fﬂr - SERO Pt sy |Syclmf¥lg}eﬁw??§eta@1dez(@\df\é and N-
| . .
meftﬂifl}%?l'lﬁﬂld@g% g@ﬁﬂ’)‘ ofnPHBres theréof: ke s@l(terl\tjé frihy 48htsd Water in various
proportions.
The invention also provides a process for the preparation of a compound of formula

(I) or a pharmaceutically acceptable salt thereof:

4
0] /R
N
\Ro
R7 R®
R3
R2 ~ N

formula (I)
wherein A is 5-membered heteroaryl containing a nitrogen atom and optionally containing
1, 2 or 3 further nitrogen atoms;
X is -NH- or —-N(C.salkyl)-;
misO0, 1,2 or3;
R’ is C1.salkyl substituted by —OP(O)(OH), and optionally further substituted by 1 or 2 C;.
salkoxy groups;
R? is hydrogen or Cy.salkyl optionally substituted by 1, 2 or 3 C;4alkoxy groups or —
S(O)pR8 (where pis 0, 1 or2), orR%isa group selected from Cy_galkenyl, C,.¢alkynyl, Cs.
ecycloalkyl and Cs.scycloalkylCy4alkyl;
or R and R? together with the nitrogen to which they are attached form a 5- to 7-
membered ring which ring may be saturated, unsaturated or partially saturated, wherein the

ring is substituted by a group selected from —~OP(O)(OH), and C;.salkyl which Cy.4alkyl is
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Rl is C1_6al kyl substituted by -OP(O (OH) 2 and

optionally further substituted by 1 or 2 C1_ 20
wdalkasa1@r oups; R2 is hydrogen or Cl_6al kyl optT/cB2a007/p01748

substituted by 1, 2 or 3 Cl-4al koxy groups or -

S(O pR8 (where pis 0, 1 or-92), or R2 is a group

sel ected from C2_6al kenyl, C2_6al kynyl, C3_

6cycl oal kyl and C3. 6eycl oal kyl C1_4al kyI or Rl and R2

subs:pgﬁ&i Ber olﬁgéﬁoﬁzg Bl WheReRe #ifg Mﬁlhnélﬁeﬂlrtﬁélestﬁﬁﬁt@féﬁw 1,2 or

ma 5 menbered ring which ring may be
3 Csalkyt gfoaps; unsaturated or partially saturat ed, wherein

R 1 Byl B BB R SR [
R 1g%gc? O%é@&lao%ﬁgfr{ gé%ﬁg?g&?%@iﬁyl hEtefdalst héteroas/IGYalkyl, aryl and

gﬁ is optionally further
arylélukﬁdltyltwln@dgﬂwp is orgiopally sibetitutediby| 1, gros dpabstiatents sgjected from

se cted fr dr ogen, hal o, cyano, nitro,
met%fll Y1k6¥<‘§ 16’5‘?%}}% 4 is hydrogen or a group
R® 1§ §él@&§&ﬁoﬁlr}®@r%bn4@l Sy, G&th&é@}ar @} salkynyl, Cscycloalkyl and Cs.

het er oaryl Ct kyI aryl and 5 aryl1Cl. 4al kyl which
scygeadkidCi-eallggt i onal |y substituted by 1, 2 or 3

R 3Rkt PR Rt A AR R G B cisaon -

4a1k6‘,§L¥,4aI kyl, C24al kenyl, C24al kynyl, C3_6cycl oal kyI and
6cyc| oal kyl C1 4a| kyl; R6 and R7 are independently
1§éY‘ér@€@H01f¢mﬁl‘W§edr ogen, Cl_4allcyl, C3_6cycl oaI kyl and

fronga cohlgngﬁad J’éﬂ;&é 1%%115 (li%égﬂiﬁ&%ré?ﬁ “fﬁ béask corh ﬁi@s he steps of:

rmul a as descri bed herein
ﬂ’) Caddﬂ% acofitpbliesesl tb iaesohmep of mtompd_l)ndazfdbll‘l@ﬂa (E)ﬁstcbﬁn@d herein;

cid to a solution of a co for

S achistion drahth Lo W% TERY R A0S b T UrFies  plSssary o
ranggirpd 4.5 to 5.5; and thereafter if necessary or 15
desired 3) converting the conpound of fornula (I)
8) proawentiog the eranpopnd o€ Epmalsl (B istg a pharmasesgeall mﬁctf%l?l@ salt
soL&gnhﬁ with which to forma solution of a conpound

la (I11) include dipolar aprotic |iquids such
as glipBidwolaaat with daichBVrmensbliiczOofrasdomydopyd obfarsiokae(I1)

incle élpolan apent Ggsics SRapBEHE e SAMIEMAT Mt 851 o Used
e PP L 4000 RN 8 i s
propeftibasnesul phoni ¢ aci d, sodi um bi sul phate or

Suitably, the acid used in step 1) is selected from hydrochloric acid, fumaric acid,
trifluoroacetic acid, ethanedisulphonic acid, methanesulphonic acid, sodium bisulphate or
any other cid with a pKa sufficient to facilitate removal of the acid labile protecting group.

Suitably, in step 2), the pH is adjusted to within the range pH 4.5 to 5.5 by the
addition of an appropriate base. Such a base may be selected from a hydroxide of an alkali
metal such as sodium, potassium or lithium.

Suitably, step 2) is carried out at a temperature at which the reaction mixture
remains a solution such as between 15°C and 60°C.

An appropriate solvent for step 2) may be a mixture of tetrahydrofuran (THF) and

water, preferably in equal volumes.

One embodiment of this aspect of the invention provides



any other cid with a pKa sufficient to facilitate

renmoval of the acid labile protecting group. 25
wEiorakd2y) in step 2), the pHis adjusted to wehGB260M©01748

range pH 4.5 to 5.5 by the addition of an appropriate

base. Such a base may be selBited from a hydroxi de of

an al kali netal such as sodium potassiumor |ithium

Suitably, step 2) is carried out at a tenperature at
apf@@és@ffoﬁth@gfe@a@ubﬂafmmsz(fofrﬁﬁlal(m))a sol ution such as

bet ween 15C and 60C. 30 An appropriate solvent for

step 2) may be a m xture of tetrahydngof

water, preferably in equal vol unesN—

this aspecp of the invention provi

PCT/GB% 07£001748 -10 a procesdNfor’the pr§

of AZD Todormula (1A) HOHINNN

/| HO P /"0~ N N Fornul ASNfrom a conmpound of
formia (114) HOH NN N1/ b-FROP, |/ ¢ HO
N " 5 N formuNa (TTA)O " whereiM Ris tert-butyl;

whi ch process coan{ises the steps of: 1) adding a
suitable acid to a“solution of a conpound of fornula

(11A); Formula (IA)

from a compound of formula (ITA)

I
RO—P.

HO/ K} NN
P

formula (IIA)
wherein R is tert-butyl;
which process comprises the steps of:
D) adding a suitable acid to a solution of a compound of formula (IIA);
and
2) adjusting the pH of the resulting mixture to pH 4.5 to 5.5;
and then optionally
3) forming a pharmaceutically acceptable salt of AZD1152.

Suitable solvents with which to form a solution of a compound of formula (IIA)
include dipolar aprotic liquids such as dimethylacetamide (DMA) and N-
methylpyrrolidone (NMP) or mixtures thereof. The solvents may contain water in various
proportions.

Suitably, the acid used in step 1) is selected from hydrochloric acid, fumaric acid,
trifluoroacetic acid, ethanedisulphonic acid, methanesulphonic acid, sodium bisulphate or

any other acid with a pKa sufficient to facilitate removal of the acid labile protecting

group.



o and 2) adjusting the pH of the resulting mxture to

pH 4.5 to 5.5; and then optionally 3) formng a
w@barmseut i cal |y acceptable salt of AZD1152. BUI/GEbA0E/001748

solvents with which to forma solution of a conpound

of formula (I1'A) 15 includeldi polar aprotic |iquids

such as di nethyl acetam de (DMA) and N

nmet hyl pyrrolidone (NWP) or m xtures thereof. The

sol S’Lﬁ%)f}f, ﬁﬁt?%teﬁﬁ’mt?e' P YdRistddto VATHIP R railfeQPA 5it9BS by the

Sui t ably, e acid'used in step 1) is selected from
addityair efainl appiopriaeibdse. f Suehrai msamiag be sele¢ted frommalaatroxide of an alkali
agi d, et h@lnediégl Phonig aci d, met hanesul phoni c aci d,
me@h el 2 SPUHTHRAPIHH OF By ot her acid with a pKa
suf §hiGib® ktehb ) Isaalridd it @t 4 ﬁﬁfgae?dtu@fat {WARhaké fabtddli hikture
protecti'ng group. WO 2007/132210 PCT/ GB2007/001748
s remairs aSwilutidyl spch asbetweqn 15C andl €01H and pardiculstlz @t rapnnientperpture.

t he,range 4.5 tq. 5.5 th additio f

appf 8PPk Sudetdar e 2l mad Bra Rt B lefin AR (rHm) and
waldy, HrerstaB8 @feqadl valuadsi netal such as sodi um

potassiumor lithium Suitabl step . 2) is_carried out

at %&he eompquad of éorawla/\m)éﬁapﬁ@% itgrangdisi andcfonme adurther feature of
, L. | i
B, RIAPbA TIPS 15} PSR AR 206 s e
10 andldrfentrefodthesihegntidh may be a mi xture of

tetrahydrofuran_ (THF) and waier, preferably in equ
vol Mgeﬁ%@% eﬁ’%saw@ne?n 20 P3P6$qe§s '°§ﬁ§ 1%6%‘?“0 0
it165 (Bt d forns a further feature of the
Az?jr}\}gn?fléon. 'ef‘ﬁégﬂcorrpound of formula (I1A) is also a
novel internediate and forns yet 10gandthey feature
of the invention A further aspect gfN he imMention

provi des agprocess for the preparafli AZDP1152
o P RN

(formJI'_%j_EA)) HOH N -NN gN

e

S "0 N
formula (IA)
15 from a compound of formula (ITTA)
H A H
N—N N
i jy s
RO—P. HN F
RO O\l N
\I’\(\/\ o N/)
formula (IIIA)

wherein the process comprises the steps of:
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formula (I1A) 15 froma conmpound of formula (II1A) HO

H NNN OHNI / ROP, b-F RON 0) formula (111A)
wob@rasa2ia he process conprises the steps of: VECT/GB2007/001748

2007/ 132210 PCT/ GB2007/001748 -12 (i) adjusting the

pH of. a solution of a conmpounpd of formula (II11A),

wherein Ris as defined in relation to forrmula (11A)

above, to pH5 to 6.5 at a tenperature of -10C to

@) a?mgggfé] {hﬁ ;%?Efa?meofta o%@oﬁ%‘i’iﬂﬁl&'@[lﬂ& vﬁ{éfréﬂ R"’ls & defined

in 1&‘1&101} to forrhula AR alidvie Ap pH § o Gddit ngernp%atuteectfl—é 0%t®mb1€nt
asout|onofaco d mula (11A); (iii)

tempefptyEs Ton§TH RS ORIMOBR ?ﬁgo F‘%‘iqj{lﬁ})ng mxture to pH 4.5 to
5.5 to form AZD 1152 (fornula (1A)); io and then
optionally formng a pharnmaceutically acceptable salt
of AzZD1152. For step (i) above: Suifab [

tert-butyl. Suitably the pH is adjpysied
range pH 55to 6.5 at tenperature g

and 25 |]_ybre suitably, the pHIN'S 2
the raf} e to 6.5 at anbj ent] tenperatures
appr oxi 0C. Suitabl VeiNs with which to
forma solutlo of a cQnpa of formula (I111A)

i ncl ude, \N/\/Qo N)O

formula (IIA)
(i) adding a suitable acid to a solution of a compound of formula (IIA);
(iii) adjusting the pH of the resulting mixture to pH 4.5 to 5.5 to form AZD1152 (formula

dA));
and then optionally forming a pharmaceutically acceptable salt of AZD1152.

For step (i) above:

Suitably R is tert-butyl.

Suitably the pH is adjusted to a pH in the range pH 5 to 6.5 at temperature of between 10
°C and 25 °C. More suitably, the pH is adjusted to a pH in the range pH 5 to 6.5 at ambient
temperature, such as approximately 20°C.

Suitable solvents with which to form a solution of a compound of formula (IITA) include,
in general, dipolar aprotic liquids such as dimethylacetamide (DMA) and N-
methylpyrrolidone (NMP) or mixtures thereof. The solvents may contain water in various

proportions.

For step (ii) above:

Suitable solvents with which to form a solution of a compound of formula (II) include
dipolar aprotic liquids such as dimethylacetamide (DMA) and N-methylpyrrolidone
(NMP) or mixtures thereof. The solvents may contain water in various proportions.
Suitably, the acid used in step (ii) is selected from hydrochloric acid, fumaric acid,

trifluoroacetic acid, ethanedisulphonic acid, methanesulphonic acid, sodium bisulphate or
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in general, dipolar aprotic |iquids such as

di net hyl acetam de (DMA) and N net hyl pyrrolidone (NWVP)
worooTitx2ur es thereof. The sol vents may cont ai NnP@EGBR007/001748

various 20 proportions. For step (ii) above: Suitable

solvents with which to formad3sol ution of a conpound

of formula (11) include dipolar aprotic |liquids such

as di net hyl acet ani de (DMA) and N-net hyl pyrrolidone 25
any biiey acd wiilvd pKesuffibientro facilltar ré@bvaArifsha@yd LeNé 9fo'ﬂect1ng

water in various proportions. Suitably, the acid used
EIeYP-step (ii) is selected fromhydrochloric acid,

fumaric acid, trifluoroacetic acid, ethanedi sul phonic

aci d, nethanesul phoni ¢ aci d, sodi um bi sul phate or WD
Fo2 ey (ilipah@: PCT/ GB2007/ 001748 -13 any other acid wth

facilitate renoval of the acid

aé}g{(a uff|C|eti1 % - _
The 25 s adjystee & vt the rangs PHRbS tas2-a by the additiensefean appropeiate base.
QIE'a s 53‘9&}“5@ ?e‘#?c'{éﬁ ¥k Ry af Al ARSI réetélhs&lgh %S ?od*?l}/m

t’i on an appropriate base.
polmssigmlogditlddmf r om a hydr oxi de of an al kali netal such

i um tagsiumor lithium Sujtably,. ste il
S S0 i B b Ty S o0 i B s o
somlasﬁ bhich o5 DERYRE 18°C SR 09O Qn@pb&ﬁcﬂmb&ttﬁasﬁ%&ﬁ%ﬁ@

C, and particularly at foom tenperature
Arawmmratmvemfor@wp (fipmayttem rixtiry offtgirabpdrafurin(THIE) anfl water,

dr ofur THF) and water, preferably in equa
bRt o vt ovent Pon, 1t

he present |nvent|on, it is to be
understood that, insofar as certain conpounds

descri bed her ei n defined may exist in optically active

or Médupithe prevans inypntic. iy toke widerstroddhatiipsefar as certain
cof BYTIR KoLk Eh B SRR el Bl RN st M L Bt S o
virfileef oya bhesi eSasanmmtld: CﬂbbryataﬁltsJ the ivehtidn [RYudeLin its definition any

arrjed out by stand?rd t echni ques of organic
‘g’n@ﬁﬁ %1%? JeUNEIOF TISRBMNNIOTR- tIhe sythesiy Q)f}oré%l%pa(élve lﬁﬂ}ImS may be
caﬁi}éﬂ b5 staddaPdMeeRib 6 clf%rgaa‘ﬁ;d éﬁ%m‘fsttlgr \Rfélpﬂmf{yﬁ fif th@ L, RF example

by resolution of a racemt form
by spahesintomioptiedlyaastive sttaptmgayatbmaalevabwmseldtlms phgrdchaic form.

R G RN TR

tectlfigaéd. bed herein may exhi bit the phenonmenon of
tautoneri smand that the fornulae drawi ngs w thin .
t hi dVidpe iefnresent Biyertion it ispe be enderstﬁo@/thah@cmpwm descnbed

B PhBEUSTRAGL Moty B HFFLRL Gy wiin
thiasgkcifeatiat cdlﬂeblesérlt whiyaghe of the possible tautomeric forms. It is to be
understood that the invention encompasses any tautomeric forms and is not to be limited
merely to any one tautomeric form utilised within the formulae drawings.

[t is also to be understood that certain compounds described herein may exist in
solvated as well as unsolvated forms such as, for example, hydrated forms. It is to be
understood that the invention encompasses all such solvated forms.

The present invention relates to the compounds of formula (I) as herein defined as
well as to the salts thereof. Salts for use in pharmaceutical compositions will be

pharmaceutically acceptable salts, but other salts may be useful in the production of the

compounds of formula (I) and their pharmaceutically acceptable salts. Pharmaceutically
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25 nerely to any one tautoneric formutilised within
the fornmulae drawings. It is also to be understood

WO b@v/18214 ai n conpounds descri bed herein may eRCEHGBRV7/001748
sol vated as well as unsol vated fornms such as, for
exanpl e, hydrated fornms. It -i4- to be understood that
the invention enconpasses all such solvated forns. The
present invention relates to the conpounds of fornula

acc(a t)abl@%al'fb%ﬁh@m@@ﬁtid}ﬁﬁaﬁ%r SO, linchsdeta0id dwlitsonl dals of
ereof. Salts for use in pharnaceutlcal conposi tions

compcmndb ef fopulertBics dereimilefnedsigh ampseffisigntly bagigto Hrmesch salts.

L

hy &6686@h gdrSBﬂohﬁde , Rt eegemntdiog E%ai@nﬂ&ﬂe?léal@?eﬁﬂs&nd salts
PCT/ GB2007/ 001748 - 14 acceptabl e salts of the

formgd evith thaspheyic and pulphutipacad. Inrddijies wherg cemprunds af formula (I)

aremﬁ%ﬁcﬁen?l& gc@u elﬁtérbge; P?Je s%f?§ épr& e?{ 11lp%ers %’?‘csl Ads kﬁit edr%ft 'hﬂ-g%cd: ﬁo, an

alkak intéta dalt for @ﬂarﬁplbtssdlummsbutn am elkalirie éalrtﬂm thetdl sati for example
fumar at e, net hanesul phonate drochl ori

calgiigy QIRAERPEEM, BF PreaRis amuR éax gty ?%waeﬁhaéa%a@me
I h n

Bl S0 BN\ SR . ARG

dibsutyflamine ot hmlrmcacnﬂscsuclsaﬂ lysinar e base salts and exanpl es

incue ut..are mted j an sal t
f or IS RaEutT eries gy by et ek et SR efith bnd

brawBheilcHaf atlk}fl%'i*mﬁ%amv@veﬁﬁk'&éﬁh@s & indRARAB AN grBhips such as
organic amne salt for exanple triethylam ne,

“prepylE e famlﬁe for the straighioihain veasion enlswend referaneasdo individual

N- net h er | .
B L A R
versiRaGnty. cad hitloddue caRRative apientd 6ﬂhklygenehd§1 edrind efor Bointple
. Straight-chain and branched-chain alkyl groups.
alk@% & adyayEnces to individual alkyl groups such as
pr ) e A,
y I IP RO gk B P R A" ERh Sl or
blC&b]kQ/dlrong.ﬂcJﬁﬁg such as "tert-butyl" are speC| fic for t he
bra ai.n 15 version only anal ogous. .. o
conb it BiReaen ety “bPRPRLind Pendiap e 1igyelis pmp rine
cont@nkEYio 10854 atéhk ¥PWhich 1 @}’3? bp@hhg bionisSré chmReR &val difogen,
saturated al Kyl ring and "aryl" is a nonocyclic or
sulphmyzrlomg@r\mlmc arxmglm’rgogeumr gulphetmay be @eldl§p€ém fied
oar 0 bl“ thC_Iabs
® SEheertiong! SoRuBaR A oSl of ¥ 7 BribR"S: 2rgy Boups o
sulfsltlﬁ&n@tlﬂlmo B¢ ndeRasedthbt (P d@fhftﬁﬁﬁﬂcludéslaﬂlpshbitn@&’nts being chosen
oxygen where a ring nitrogen or sul phur may be

fropxPEh afdbe SPRdicd DS dRedll Sbstiiupaty Being Uher BGres dassubpipents
bem% cﬁ{)seﬁ frogﬁ tx%(%:] S%: of he 5 tm%t I%g&hg)g ? ! QE? Is%df‘}égﬁiﬁcfslhgf‘ﬁéng the
saraé.l substituents being chosen
Compounds of the present invention have been named with the aid of computer

software (ACD/Name version 6.6 or ACD Name Batch version 6.0).

Suitable values for any R group (R and R! to R®) or any part or substitutent for such
groups include:
for Cy.qalkyl: methyl, ethyl, propyl, isopropyl, butyl, 2-methylpropyl and tert-butyl;
for C;.¢alkyl: Ci.qalkyl, pentyl, 2,2-dimethylpropyl, 3-methylbutyl and hexyl;
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fromone of the specified groups i.e. all substituents
bei ng the sane or the substituents 25 being chosen
wo ca@mi132200 or nore of the specified groups i.e.PCHEB2007/001748
substituents not being the sane. Conpounds of the
present invention have been #ared with the aid of
conputer software (ACD/ Nane version 6.6 or ACD Nane
Batch version 6.0). Suitable values for any R group (R
forighalRenylo R8) vinyl,ailyl quar I-pmpesylpst i tutent for such 30

f°ﬁgé§1l§1as e Ud?‘y14algwﬁeﬂg&lﬁg%oﬁbmea%Eib@i?e{n% QtI?Pth}ell%Flb?- -enyl, 3-
§1£?L§YLut 1 iRk LB, Yoo ShaRHIN bR @henyl

forrGTAatEEaPn 7/ 00 2iyayl, 1Goyayl, C2dkapisibwhd 3Abmtyyibfl al |yl

fCryabanll "o bavakiih Sretvsiyesavmeipn eﬂ}yipznwgyl
f013C3 %S%IEMk?lUt "¢ CZ}?(B}S%' C}Jclo‘tﬁﬁﬂt Ei&(%ﬁen%% algf@%%}(ylan

fom%mmiyaiyleamikﬂ bgyglnmpylﬁlenlqd @zlo(@mpyjanlgm cyclobutylmethyl,
C2_4al kynyl , 2-pent

1- net hyl pent - 2- ynyfzycrixl?é&t}tl M’é’i%‘f‘&’ﬂ%?‘ﬂwlﬂopr opyl ,

forcitgl: obut yl ?5 and Md }{ﬂ{yj cycl ohexyl; for
C3 6cyc| oaI kyl Cl4al kyl : cycl opr opyl net h I,

forayFliCopalsyy | et fagnzyl, mn@m mphﬁtyﬂmethyl m@b@mm}q}m hyl
fm%qj? .cycl ohexylﬂﬁg{ h}fl{ﬂOr %O&F Yld i ghenyl and napht hyl ;
i 0 % pR

or arylCl enz et hy!|

forf(élpdatkbxy met hy hne&nﬁtynﬁhmwpk@ohy bid 1sBplropb;a§l o: fluoro,
0, brono anaj I odo; for Cl _4al koxy: nethoxy,

forg h% XYinr opoky-+RkYh §%‘5}’]@E%xly_’fhy WOMY @ad keyexy;
Xy, t .
for@%?éﬁale gr gar y??ﬁd’}lloﬁ‘%d?z%lﬁ n‘élf%azo P%é)g{]gp | ﬁﬁéé{n?fi(,%lophenyl,
ci nnol yl , pyr pwirdiyhylyrazolyl,dhiaesiyl, jriaztkyl, mxaxalyly isoxazolyl and

pyr azol yI t hi azoJ L tri %bl}yl . 0xazol [ sox zol yl
and pyrazi nyPY4(% M@?%ﬁ YWZHQE’IRYF%YEW}% yland
| m dazol yl ang m@}fﬁﬂl di nyl; for heteroaryl d 4a| kyl :

yridyl net h y1ethy| pyrim di nyl et hyl,
forﬁyfqr@ﬁrmluqua ingo pyl , pvwmmﬁﬂnthndylythyl ipyiighédioy lgthyt,opy | |

20 m dazoly1 Uty b RALPE B b, idcsiprop
be noted that exanmphidszdyMes] @indliayRbopysad,ifidAd&1propyl and
description are not
oxazolylmethyl;
It should be noted that examples given for terms used in the description are not
limiting.
The invention is illustrated herein by means of non-limiting Examples, data and
Figures in which, unless otherwise stated:-
(i) yields are given for illustration only and are not necessarily the maximum
attainable;
(i)  where a product is used for seeding it can be obtained by prior known
process such as those described in WO 2004/058781;
(iii)  the identity of compounds prepared as described herein was generally

confirmed by "H NMR at 400 MHz in hexadeuterated dimethylsulphoxide
with added tetramethylsilane (TMS) for reference (TMS = 0.00 ppm),
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limting. The invention is illustrated herein by neans

of non-limting Exanples, data and 25 Figures in
waokioch322unl ess ot herwi se stated: (i) yields arBChGB207/001748

for illustration only and are not necessarily the

maxi mum attainable; (ii) wheée a product is used for

seeding it can be obtained by prior known process

such as those described in WO 2004/ 058781; 30 (iii)

t he i dentriffubreteef@IMOIUS sAUBHGF 8l ASinfesE kiah@d B&hEdsmaleic

was generally confirmed by 1H NVR at 400 MHz in

hexadeut a¢idt ed di met hyl sul phoxi de with added

o s b s AR e BE A8, FERR 4t smobed wo

2004?@5‘878@r P8E piocessatetails peovaded is WORDA4/0387806h Alationtte WTad1152,
standard such as maleic acid. As described herein

AZNAba2 B0 andhaibieg ptepnayaliatas @n Lt s3ideonpovipls are incorporated

ss details provided in
her@%‘%é/orgf%%é‘lmﬁe?‘{e‘ egu on to AZDL 152, 5 AZD 1152
Préffaratiem of ?(3-hiv ieoxvpiesoxeithvihemliari(BH)oaet 0 sai d

d ted h b f
2- Arﬁglg%ugﬁ&ogétezylwnq%?ig@: 12@ -i%{ﬂpagg 1<()elI vp/ere %tntrgd ’E)rggtrlllgre ar{dqleated to

12(7 4o 3F8r S aeagfeéﬁag:ég@gd;ﬁlgt ﬁﬁ%ﬁ% B2d for 3,5 hour to yield 7-

oro propanedlo
ﬂumtoqumezblmegled)ﬂae rA aoldtitreatf mxﬂastsmm hﬁ@@(ld@m hauprahianediol was then

e was added an m t i or 3,5 ho
a5 e SV e Aot Aot ol SR rBinale R s ingpoted
154@t1@<§wﬁg e reinel@ure Rval h3atBd apme@lf@i 5 Wes: HeRel codtfifdad 75°C.
the mxture over a period of 2 hours and 50

Dllmq&mdwhlm askd (ﬂbeuttd‘i/e\n/\’dowﬁsanad@ﬁscad@ﬁll to ol lﬁgCtIOh‘ill mgixture until

m Xt,u heated to 1
H Ao he MR b a I el e (B iained at tha
nﬁ%ﬂtﬂ!ﬂe 1905 Agthas @l ph‘loiiﬂﬁlgﬂlaﬁ&h bﬂﬁe cR76 rctuctbyéambréfugation. The
unti | ?H 4.5 was achi eved. The n1xture was cooled to
a.

crugemsiesial gap @@ﬁheélﬁ@tWWf anchdripdsin versa bafarerdisspling igmeethanol at
gel{gg:rr )% HIE%EE{ c@ﬁt a?i'hﬁ 'ilﬁqsﬁq Okl gfksﬁfre B@teﬁ{p\%\g&gure of 42°C.

crude nmateri
Thisvas hutidn wias I’uhemtmle(hmd)"dlrdveda permchmiiﬁ)hdmfand ¢hedeadiahtvproduct was

nal at ntl e refl ux rtiall . .
isolaBH A BIP R T ALY Setion LY Grosy PigbYenipazelipd GED-
on@(x,aél?egoverg'@insaﬁpjg%é@n was then cooled to OC over a
peri od of hour and the resul tant product was

1H1WRa(@dS@>d6} i 11.9%i€br onl H)pBi0d (st 16Dd8.90 by 1Eh, V.40 o, 2H), 4.17 (¢,

o S A R T el T R (DVBO d6) : L1 90 (br
M$(+Vb|ﬁSI)822)14(l\(I$H)+1I-|) 8.00 (d, 1H), 7.10 (in, 2H),

Preparatlon of 4-chloro-7-(3-chloropropoxy)quinazoline

7-(3-Hydroxypropoxy)quinazolin-4(3H)-one, toluene and N, N-diisopropyl-formamide
(DIPF) were mixed together and heated to 76°C, before thionyl chloride was added over a
period of 1 hour at 76°C. Additional thionyl chloride was then added over a period of 1
hour after which the temperature was maintained at 76°C for 1 hour. The mixture was
refluxed for 11 hours to effect a clear solution which was cooled to 38°C and subjected to
vacuum distillation to remove toluene and thionyl chloride. Toluene was then added and
the solution kept at 35°C whilst it was clarified with a filter aid (celite or harborlite and

activated carbon). The resulting solution was partially concentrated before heptane was
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2H), 3.58 (t, 2H), 1.92 (m 2H) Ms (+ve ESI) : 221
(M+H) + Preparation of
wd2@hhsa2ee 7- ( 3- chl or opr opoxy) aui nazol i ne 25  PCT/GB2007/001748
7- ( 3- Hydr oxypr opoxy) qui nazol i n-4( 3H) - one, tol uene and
N, N-di i sopropyl -formam de (7PF) were m xed toget her
and heated to 76C, before thionyl chloride was added
over a period of 1 hour at 76C. Additional thionyl
addéﬂ aﬁfdi themivare dhiltedad ded aad etirrédl foe 23 deudf The li ?eroﬁlﬁtsﬁipensmn

t he tenperature was nmaintained at 76C
therﬁé@rfnedw isplated b fifeasiony washgd sdthreold heptansthen diiedanivaeno at

nd subj ect ed
A D G S A
'Ht-NMih(;DMS@I bt ma25 (rlﬁlsuerl): 8viEs(st 1N 8Addedl N d.17t(he 2H), 4.21 (i,
élon kept Cwhilst it was clarified with a
2H f?g 2(763 rtQé'I or harborlite and activated

be o Aig solution was partially
Mg n\%ggn‘%l at ed Egilgir%{)hept ane was WD 2007/ 132210

@@ﬂaﬁﬁﬁ@m 3-0[04(B4chlorobropakydairinmablinkdb yhming} el ipykazdl-5-
to OC and stirred for 23 hours. The |light brown
I on that forned was isolated by filtration,

4- @ﬁ%f@ﬁ(%hl%r&ﬁbﬁbx@?ﬁ{ug&ghﬁmﬁb &8 1 ﬁm‘lﬁ%‘%ﬁw@fen‘c Hfsolution of

to yield 4-chl oro- | or opr opoxy) qui nazol i ne

(3{a680644- pmmmxlm@ abd in N-p@tipdpycholidinong }@JMB.zaml tifem left for a
pego%éf fhouiié gfyfga;ﬂ&s 1%1 %ﬁkﬁgﬁ n}od%gp \Zlq_{‘;%bzség%l ta o%gy wt&g@d without

set(d‘i'ﬁg‘ﬁntl wilth &ﬂﬁﬁvﬁhblﬁﬂh@{iddmon of acetonitrile as an anti-solvent. The resultant
3-{17-(3-chloro ropoxK | ui nazol i n-4-vl | am no} - 1H pyr
sola@ yes solajad) byclaltraiorn syaghed with N-methylpyrrolidinone and acetonitrile and

i i 3 t

Lt 10 O OGN BbORSRL AR A 0 o

S5-I catia md hy-drpyhilacdd asanydtf-abitt selicednthihing one molar equivalent of
met hyl pyrrolidinone (NW) and then left for a

NMEri od” of “12 hours. Crystallisation of the product was

1 t ! :
HORHE (\Iﬁqsb%?w (sW 1Y) 830 M g Uls lfl &ei,'lgg, gg@'(d)ﬂlm 6.7 (s,

and w t hout the addition of acetonl
1HanG.67 6ol drk.31 (FhaH), 8831 (1. &hD), 3.3 (s, AHNES3 (3. Atsdd2BF (m, 2H), 2.18
thékrﬁti on, washed wi th N-nethyl pyrrolidinone and
()a Bhitrile and then dried in vacuo to yield

M§ B+ HSIf 33@111@1 Xy) qui nazol i n-4-yl]am no
-1H— pyrazol |)acetic aci d. hydrochl or| de as an
Pl’ jian 108 23 ghlosepriopaxawinasne la-4-3diamino b hH-pyrazol-5-y)-/N-

d6): 8.92 (s, 1H), 879(d 1H),
, 7.38 (d, 1H), 6.7 (s, 1H), 6.67

To(assusﬂdﬂ)s1,on4>.f 31—{[1—(3 SiropBopdRy XghinaZdtin-4-31]dRir8 - 1 2y razdl-B
yl)gaq_%lé; aggr})ydyo%]gglzdfélg ]tfmrpé_%ylacetamMe (DMA) is ad&en(? 4- 20 B

dimethylaminopyridine (DMAP) whilst maintaining a temperature of 15 - 25°C (ideally

3- ropHén

15°C) followed by N-methylmorpholine whilst also maintaining the temperature. 3-
Fluoroaniline (in a large excess which ideally is between 10 — 15 mole equivalents) is
added at such a rate as to maintain the temperature below 25°C. Meanwhile 1-ethyl-3-(3-
dimethylaminopropyl)carbodiimide hydrochloride (EDCI.HCI) is dissolved in water to
afford a solution about 42% w/v (the quantity of water present is important to the outcome
of the crystallisation later in the process). This solution is added in a controlled manner to

the slurry over a period of 8 hour so as to maintain the reaction between 20 - 25°C; then
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Preparation of 2-(3-f
17- (3-chl oropropoxy) fl ui nazol i n-4-yl |
wa@npioa322iH pyrazol -5-vl)-N (3-fl uorophenyl ) aceCEHGBA®7/001748
To a suspensi on of
(3-{[7-(3-chl or opropoxy) qui nd8el i n-4-yl]am no
}-1H pyrazol -5- yl)acetic acid. hydrochloride in
N, N- di net hyl acet ani de (DMA) is added 4 25
thedinivgiir ¥4 sesilgtopith coistags c(tm\%ﬁ)efei\fﬁdﬁsﬁm Uﬁth@tp?(bdﬂcﬂgd@lly an amount
tenperature of 15 25C Ell deal |y %Cé) fol |l oned
of ppout iy pirthe @mﬁP‘ieﬁéﬂ% K e’ém%fer%ﬁﬁt#ﬁf fer AkputHe hours whilst

SRy EIAE o5 40 L S SR

watdr aselathled int atentadlet aamaemdndi tn nidivetaib elpenpetatere betwaen 20 - 25°C
l\/banv\,hl le 1-et
folicr ¥Rt aawfh %awo?&d}qum» das isya optimissthegecovery and form of

thd ;ﬁ‘%q’c Hﬂlé a’c%ri‘al ﬁ%ﬂ Vﬁ’t@&j Hr ﬁlﬁ‘%{oﬁ &?negt% Al With mixture of

sol ution about quantity o wat er present
N, Ndlimathglatetamideo Waﬂm‘ (aluetormmale (oflutmh eatmsyo$ Hal3l ;i X Adcetonitrile and

ol g i e £ Stespn Sy tt%%’@wd?& 2" o o

hid He@o FRUR Binfind NEAT 1-9 ﬁi(@@ﬁ{& 1
o Ao O]%lPCITll}?sBZ ook, )b 18 tﬁgleﬁ]y%% gtraémde

CON@@@Q@@@DMANH@WS‘(% s7%h yidkd pr eferred formof the

RSOGO DR Tl Bt gm0, 759
(pﬂ'tSIUﬁSlI-MV l46¢pr offa) m)amBr(m bhg, Imr@ienﬂy Lms % | byszé) 1H),

hen anti - | vents acetonitril

4. -’Wa(if )a?* 85 Gttt 295 ). Cat (521 Bl SR, 8Hél 1t85 (ﬁa. ntain

Mie between 20 - 25C 5 foll owed by an
Mﬁgﬁzdggf tII‘SOf about 21 hours; this is to optimse

Prbpm'atlen of @-F{Q IGV(-\ {B-fedhyi( Z}hvdtdxeemgdnmio] pﬂ'dlﬁ)xmmnaablm-ﬁ-

2- (@C{G[?-Qﬁuﬁh'ldrl)ﬁroﬁ) n}%’)é{'ﬂﬁaio%hl-@ﬂéﬁfulnﬁ} \}raz%)l 5-y1)-N—(3-

acetonitrile a then drie o or uhder
ﬂugmp@amml)af:etnmtde@gd @)-(eﬂwleumho)edlam]( (@deally 1P Tadl® equwalents) were

caf S0 CBELRORNSUNBRE e ULk ARk g e b e

an@ €t rAixfir® geaﬁam@ 9@% with etheang. xﬁer a gé%dydmlzd 1@1&&M§deauy 12
(DMSO d6;. contains residual :

h0(u§) the |1:§act18n & op@led;ﬁqyk tozabmagt 8% ,S}alig,lqutﬁr adg_ipg in ;?:mgl(ofﬂpd gfanner to

i Oy A0 35,516y 8 g M fy s

withsoryst@ls 66thé pyefeieRforiraf t]?d-brpdﬂct Plledll) an diount WEbout 4%bof the

exbEciod 191 HI AP (SR B By patnatdhrNsy mganerpver
pel?gd biatbut ¥ DAL §Phs b 'E"rf’s‘fd]ﬁt?eoch%?roﬁgwt F%D'H'}é) req%lred fOfm and of a size

fl uorophenyl ) acet am de
sufffiziepBtoGifond o gocxbﬁkga)lqu irataz dT herpr@ﬂdlyct jsahnrrﬂﬁul}erad-b.nd washed with a

i SR Ak A ik e BRI s i e Sl ieyed o

afmmr £hy REEE Sbrinco M dNpAIdIEL Ml1awalalisdfe CRESE sRriéd @ sty for a
tmosphere (such _as provided b ni t r ogen)
perlod (ideally 2 hours) with warm acetonitrile (ideally at a temperature of 40°C) then

filtered, washed with more acetonitrile and then dried (in vacuo or under a stream of

nitrogen) to afford the almost anhydrous 2-{3-[(7-{3-[ethyl(2-
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20 and the m xture heated to 90C with stirring. After
a period of 12 - 16 hours (ideally 12 hours) the
w0 e@ct3nmo i s cool ed back to about 85C and wat epCEHABew@7/001748
in a controlled manner to maintain the tenperature
between 80 - 85C. The batch jjg. adj usted to 80C and
seeded wth crystals of the preferred formof the
product (ideally an anmount of about 1% of the
r [
R GA TR SR G R A e
ﬂuQI@ph@lytl)gceiama]s as en offywhitd doliden nlyeeldpoHetic90%n t he

gBR R0 2R3 4 aBled s ﬂféi S 3 oty Tator of

m, \m’hhﬁm (@drbhdemWSﬁﬁzH W t)r69 m, 1M, 6.77 (s, 1 }9 432 (t,

acef am de and acet oni sui t'ab

PHG TRtk 5764t U35 trpchiak 5ot AL Tren REDGLS (, )
II e cake is slurried in situ for a
MSE rr j(11‘(:’5003&61 N'H%;lhours) with warm acetonitrile

Prdpa@aaédn ¥f Mond(z&2HR gfj (3 3Iﬂiﬁ)‘?o n ihi%@ﬁlﬁgl-oxoethyl}—

wasne Wlt mor e ace on| rirlre an rle
: 3 inod-epanin gtz o lin 7yl \

LA@@%@M7 (3 et hy[ (2 VIO 2007/ 132210

2- {By[¢IT-§3 :{Eﬂlm(iz%gﬂﬂomﬁe}thylmhy}prwxﬂF‘Z]@iriaﬂolﬂr -y haming) 1-F by razol-

fl uorophen cetam de as an

Y@ry- ﬂfl%wgﬁwa?e%a@ldy g amqhns y rodd%lde wmmxecbwsw-
dm%gl,lyleiﬁ%% éa%d I%elr'_!)ogt%nf&ﬁﬂfe? SIS"bZ%)Hgﬁgb%p‘l d 111)

diethyphogphoraidjte (175 32. l(nhplai t4yiyalént9) ‘(VBS thbn &ﬂded&vlﬁl%t s, |
(br s

ten@el‘:oaélf'r'(s S’P{Zas %r%mtalge 5 F{}f‘ﬁ regrq_tbon IEIX%CZ ;?q,‘s trg‘ﬁ;c? m(lstziztg%gll)% 30% wiw
hyd3bfen pek@mﬂe"‘(‘é%mﬁal 2 molexQfivhidoMdy Kliitist RE SRAFthRW R kept below

nono(tert-
ambiep{ tgmpergture. %emalm(ng Hydragen ph@mde)\mm destiroy2d by aled dition of

b B et TSl BB SR ENE] BRYEAS Do

400@ {"Hre[résﬁﬂﬁri?g ooyl c(fax Wtib@w@l[fgvd{h&[(ﬂ -0l BLORR e FNARR0]-2-
-4-yl)am no} razo|

OX%}’(Y&} ﬂHaRylr%?ﬁhéml amﬂwﬁﬁ@%ma?ml}syﬂpmma (qﬂyod}mm]@thybe

pho‘gﬁl:iaffi: g‘gé(tﬁ%n 'h%g%i ) 4ddtber %ilgé ?q%j[h g%ql\gf%ér#eg ?? adjust to
pH éhl— 65- The Ilennm:kaiure eqd pif]a\k/mhm‘malm tbhsgeelgigitilﬁ‘gir‘t]mﬁ 9X()t51§11nutes with
seefffE. ARGt T QbGP AR PR SuHiFa oy AIe ShEgeH § -9

to oﬁaﬁﬁﬁé&t théreto V&Y € TRE Waka k&Rt miutesStvad fiGert £ &@@c&l@ttb' bfford mono-

t bel ow anbient tenperature. Renain

ter tr@@xl&gﬁﬁr(b‘ég(éx{|2|c[é3wﬂagrO@bsnyﬁaiagrg}O]b&oxmsd}depwm@B
DERALITARR R Y Rk S B eimb s pbosbhei Mrudves gohea

W1t1$ @ nkiueo O, MdinteyllacBiabMile/water and water and ﬁnally dried (in vacuo or a
[[3-({4- [(5 {2- [(3 f1 uorophenyl)am no] - 2-

str ea%gtawt blg pRphgRaL 1oy mp BT PRI (B -
ﬂudi’éﬁl*)eﬂgfﬂa?&{ n]o] Q%&B&Hfﬁr‘fﬁ %’ra%lhy-yl)ammo] ~quinazolin-7-

yl}oxy)propyl](ethyl)aminoJethyl phosphate as an off-white solid at a yield of between 86
—-93%.

"H-NMR (DMSO dg): 10.48 (s, 1H), 9.75 (br s, 1H), 8.98 (s, 1H), 8.85 (d, 1H), 7.67 (pr of
m, 1H), 7.48(pr of d, 1H), 7.37 (m, 2H), 7.3 (d, 1H), 6.87 (m, 1H), 6.83 (s, 1H), 4.34 (¢,
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20 phosphate was then heated to 40C and sodi um
hydr oxi de solution (2M added to adjust to pH 5 -
W@ 2®7/132¢0 t enper at ure and pH was nai nt ai ned f OPCEHGB2007/001748
peri od of about 90 m nutes wth seeding. Water was
then charged and the pH adjugped further to within the
range pH8 - 9 to optimse the recovery. The warm
reaction mxture was filtered directly to afford nono-
ZH?,QM&? gﬁltzﬁ) 28kk§2¢i{)43 5{an 2HZ> 3.43 (m, 2H}? 3.33 (m, 2, 2.3 (m, 2H),
2-1¢( | u6r ophényl’)am nol oxoet h yrazol -
1.42%s, 9H), 1.32 (t, 3H):

MSERAT e&@%ﬁiﬁf’%?%gég grﬁy@ﬁof BRhldsstiyy) ami nol et hy!

Prdbandbi el MohaGsis IfRforepRerylyaalihd]-2-oxoethyl}-
rred (1N vacuo or a s ream of a Sui Tabl e Inert “gas
’ o 613-x ; O 3 1 i B byl phosphate

T sall ) ﬁhﬂeh{ db}ﬁldrﬁlﬁl ) Nfidhﬁéth lhesphnieavaaeh@fed a solution of
0 S@\%li{%ﬁsoll(}@;t aﬁl élg]]of bet&een 86 30 %gg/oasoumno

2- BFE%N/MEM@M@;OXY&@Y Fnine Jprapgxy }eupEizpk-4yDamino]- g 1-ggrazol-

N O e

mofar&duivalentsiin NAN-3unefliylacé@nidOdvel AR 2kfended period (ideally 3 hours)
ancg%{n%r%‘%gz fio’r,%%n;g%ure gtxégl% | %p toz%%d@ﬁy(—;g C% ﬁ§ns ip fojlowed by

thegﬁl\l/ll;ﬂ}l%?dgm 2();%111 t—b c}%te Zﬁ)%oéﬁhgae?@i te g@%aﬁlg\(ﬁs Fdlak equivalents)

dufngep peratd ahl Murradmoﬁetlmamirlgjﬂiy kgmyRrdture between -20 to -10°C (ideally -
15(,11123;({4-((5-{2-1‘(3-1‘I uor ophenyl ) am nol - 2- oxoet hyl }- 5
: pyrazol - 3-yl )am nol - qui nazol i n-7-yl } oxy) propyl | (eth
yl ) am no] et hyl phosphate EAZD1152 t-Bu P(5)esterl -
Alternative Route To a slurr

The yeactommixyeris thntod irwu wtm&a/éuwfm ydregeatbarrixile (Waent 4.2 mole
eqlﬁ@ %gt?f\gﬁll@ gljeegt;e{fg)?ﬁgg{r? gf%s lr<] (ﬂt%el'ov& G6ec ildgally —12 to -8°C) and held

for-at}idri@aaotﬂls’l‘teﬂtp)éfa}uﬁﬂi(lﬂedlly 16 Ibupy)r li%ﬁiamlﬂg hj/c}rogen peroxide is
(3-fluorophenyl etam de and di-tent- b};
deﬂxoaﬁ%w Hipt: Sa g Ip?ta'élalﬂlpbute @8 2l eV Verflireus sohitiop) whilst

ma?rﬁ%ll%%'tﬂé {BCeL S@cover an extended peri od

ours and mal ntai ning the tenperature
between -20 to -10C (ideally -15C). This is foll owed

Thfesp lRABSRBLBROT et 3 Qe oL lubronbgurvamiany
oxéiéiﬁﬂfll}lgfﬁpﬁﬁﬁél@ygiméo Wazalisg- gl'ﬂilx%;ﬁb I]IGthgg@mmolethyl

enperature between - to -10 deal

phq&pbaﬁeemstthmhem@dttg A8°G and saditine liy 10Xigle tsg%{lvwltl ﬁd@@%ZM)Aﬁdded to
4.
s BREE 55 el PRl cBo TR B SRl Rl Hghat. e

tempStcatufdid hbldl2ld afroigeaofPEY 5-6 hahtainkd Sy &lﬁmﬁﬁtﬁintﬂf%xtra sodium

ideally 16 hours). Remaining hydrogen peroxide is
hydroxide solution for a period of at least 2 hours. Water is then charged and the pH

adjusted further to within the range pH 8 - 9 (ideally pH 8.8) whilst maintaining the
temperature (ideally 40°C but within range 35 — 45°C) for a period of 16 hours so as to
optimise the recovery. The warm reaction mixture is filtered directly to afford mono-fer¢-
butyl 2-[[3-({4-[(5-{2-[(3-fluorophenyl)amino]-2-oxoethyl}-1 H-pyrazol-3-
yDamino]quinazolin-7-yl} oxy)propyl](ethyl)amino]ethyl phosphate which was washed
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destroyed by the addition of sodi um netabisul phite (as
a 10% w v aqueous solution) whilst 20 maintaining the
wao eopas2tur e bel ow 40C. The resul ting sol uti onP@Gf/GB2007/001748
di -tent-butyl
2-[[3-({4-[(5-{2-[(3-fl uoropiMnyl )am no] - 2- oxoet hyl }
-1 Hpyrazol -3 -yl)am no] quinazolin-7-yl }
oxy) propyl] (ethyl)am no] ethyl phosphate was then

sevegdlttizgbstviitl{Aateansd ﬁ@alytuﬂehxamm lzrdea@elowalsﬁaaxﬁ bﬂ@@ihﬁa‘ble inert
2M) added to 25 adj ust 5 (ideally pH 6)
gaw tp pifowkthe ﬁg)rxﬂmiﬁ-by@fl) bl 337&67[955{%[03 rﬂwrmybanmom@xoethyl}

BR300 9 RS B S Bl

off-whit@sqdielrdt adriedfl ofibethvears 86 29304ur s. V\at er is then
C d and the H adjusted further to within t
HORRE IR t)rg SedResal ), 57 o syt 8 s, kR8T @ ADLHT Cor of
t 4
m PRSP I Tt 05} (L G BRI R 434
2H)ed¥ GlflyZH)'ﬂé?SV@J%H)f ééﬁt(mQ@H)mE@u(mie 2?) ? Bl[ng[ %I?) 42 3 ([nz 521—1)
e 0 ord nono-tert- but - - -
lﬁé é'&) #(3% t gH)orophenyl) am no] y2 oxo ethyl } -1
M%%ﬁg] gﬁ?ﬁ%zgﬁ 2n7671 fiﬁ mc??@??f gb@ylﬁ 5(8e8t 147) am no] et hyl
; YAV S A4~ (e K ‘ hid]-2-oxoethyl}-1 H-pyrazol-

g! %007/ 0§177A:8!} 5lse¥]er_l 0} 'hn_yji Eh vvatﬁr %n%
SIS e |nert gas) to afford the nono(tert-butyl)
3 f 1 uor ophenyl ) am noj - 2- oxoet hyl } -

M‘ll’r"(g% d[%r ﬂéj[(iqﬂuwaﬁhﬁnwh)amlqﬂ]?o@@wﬁﬁwb}pyﬂip(yeqzhl 3-
t | id at

DY g B RO PO 5 850 gty iltsPa Ay Sipfed in o

mikSire d:fH)/ate19/ tEﬁa}(ybllroﬁiranil(lﬂHF) 8n(9ﬁe2(t6d Wiﬂﬂ)an e%cegs of Betwddd) 1.5 and 3.0

1no}m§qP§P {eﬁq)of I@d@p%c agq)(ldgglljggf g goncgqfano;p of @f\/{ gnd g_(l))ntalnmg
1. S(Zﬁbbezeé&l%%%eh% ?gna méx:ténf’e%% ggat%cfdnd)st 3 ,55§ 1(@%11}(2@@% é‘yé fleld at 60°C
forlabegt { hour3Hye havBolutive iE8EN) basifiddutding Sdin2 fgdrokidagpreferably of
but 588. 2147, .10 Pre t s
N e o] S SOR L7 014 PBTOBHEY e R vsthia Bispnee pH
5. Q/J 3 5 dhit eh dédded at 55 - 65°C (1dea11y 60°C) w1th crystals of the preferred form of
) ami noI gui nazol i am no} et hyl

thfﬁﬁ’rﬁ?/‘mt Sgedllypaoupoat ef al(m&@i)i%‘)! W@Eﬂi@t@@md lylld) The mixture is
stnﬁfc[ Lﬁfu@ {tén}%e(rgtuiezf& gtglegét WRL R&H%‘gyorg JRA? ac?deg hy Mrfylstirred

any b()cﬂeﬂ incy] cogtriotiad plahier bvyt ¢ petiodtabyt] 10etdwd praviitd drring at

Pl RS PGS el s . o

ﬁlt@ﬁ&é’!@%‘ gtskf_éd%ﬂgce’sss@ely RRAT A& ALY ’ﬁgfrb%%ld?fe% A9 ch%o o? using a

acid a concentration cont ai ni
humldc‘bﬁmﬁoa pe«zm:lduwl velmerel)y. anlinert ghsxdamipened whthavaet \Iapoﬁﬁs passed over

N A AT
({ApErE(FaubRpaés RNt -oxoethyl}-1H-pyrazol-3-yl)amino]quinazolin-7-
yl}oxy)propyl]amino}ethyl dihydrogen phosphate is equilibrated under ambient conditions
to constant weight to give a hydrated form as a pale yellow needle-like material. The
product is obtained in about 81% yield.

'H-NMR (DMSO ds) :



2M concentrati on and containing 1.7 nole equival ents)

to afford a pHwthin the range pH 20 5.0 - 5.5 and
wo ben/1seeded at 55 - 65C (ideally 60C) w th crpel/aB2000i001748

the preferred formof the product (ideally an anount

of about 0.05% w w of the expected yield). The m xture

is stirred at this tenperature for at |east one hour

before water is added and the slurry stirred and

I L ol |l ed manner over a period of about

Msi‘g‘p“-‘h@%}sg%ﬁ?ﬁwm stirring at anbient tenperature for

11-1.1?;\4& @Iai\fI_SOAdGW $w.s3 &) ?H})mw {ss DHR 181 5g(d hﬁ),ﬁr@d@ciﬂpy.3|7 (m, 2H),
7 2% WS ih o Bk S5 WP PRI B B

2H>a3.2ﬁggégf{%3§%t%%ﬂg§§.gg ggwf _ WRgRPYHRN danerimaas

danmp ur ‘i s passed over the solid
MShve ESB : 68h@uiaH) . wei ght is obtai ned. After the drying

i_n_vacuo solid, 2-{e - b-d (R n0f 25 o/

CzeHﬂFN@%phéR%%mqufs- st %P-%%J\E 1%3&%&%?5&3 48.8%; H,
VAR L] qui nazol i n-7- yl }oxy) propyl ] am no} et hyl

>33 i hl)j’dir.gdg%]‘ﬁ' phosphate is equilibrated under anbient
conditions 30 to constant weight to give a hydrated
formas a pale yellow needle-like material. The
product is obtained in about 81 %vyield. 'H NVR (DMSO
ds) : WD 2007/132210 PCT/ GB2007/001748 -22- M5 (+ve
ESI) : 587.8 (MtH)+ 1H NVR (DVSO d6) : 10.53 (s, 1H),
8.57 (s, 1H), 8.54 (d, 1H), 7.62 (d, 1H), 7.37 (m
2H), 7.27 (s, 1H), 7.21 (d, 1H), 6.88 (m 1H), 6.65
(s, 1H), 4.27 (t, 2H), 4.05 (in, 2H), 3.75 (s, 2H),
3.24 (m 2H), 3.21 (t, 2H), 3.13 (q, 2H), 2.18 (m
2H), 1.24 (t, 3H s Ms (+ve ESI) : 588 (MtH) +.
C26H31FN7OC6P + 3.0 H2Orequires C, 48.7% H, 5.8% N,
15.3% Found C, 48.8% H, 5.35% N, 15.15% WO
2007/ 132210 PCT/ GB2007/001748 -23 HZ NN O \ \ N N~
HNI d /INOHCOA~ONHOCS\ HJO [/ OL*NN
3-fluoroaniline OO
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2 WD 2007/ 13

formula (I1)
~N NO\ N
het er oar yl
cont ai ni ng
-NH or
Cl_6al kyl su
further subs

I
FHNN O OH\
HNN O OOHHP-OH I
2210 PCT/ GB2007/ 001748

~ N AZD1152 t-Bu P(5) Ester

H P-OtBu N O-~Ni ~~O/

N AZD1152 SPCBGBe0n2/001748
-25- Clainms 1. A

process for preparing an inigrnedi ate conpound of

O/RA NDA\ RS XRTRE R R R1~1
formula (I11) 5 wherein Ais 5-nenbered

containing a nitrogen atom and optionally

1, 2 or 3 further nitrogen atons; X is

N(C1l_4al kyl)-; 4

msO /12 or 3; RL is
bsti t ut gd\by @*!‘- (OR) and optionally

tit UtH%d /b/y, 1 N‘H

AZD1152 HQPA
NN
P
HO\/\N /\/\O N ) B \ _
H
N
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Io/tBU H
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s
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to Cl_4al koxy groups; R2 is hydrogen or Cl_6al kyl
optionally substituted by 1, 2 or 3 Cl_4al koxy groups
wo@ee7S8pR8 (where p is 0, 1 or 2), or R2 i s BCGBA®7/001748
sel ected from C2_6al kenyl, C2_6al kynyl, C3_ '
6cycl oal kyl and C3_6cycl oal kgkCl _4al kyl; or Rl and R2
together with the nitrogen to which they are attached
forma 5- to | 1s nmenbered ring which ring nmay be
Clsidsur at ed, unsaturated or partially saturated, wherein
—the ring is substituted by a group selected from
1. - OPAQIrOGIsy (@RyeEmihg Gh irtainkediatevbormapouall of fémby (1) S
substituted by -OP(O (OH) (OR), and where the ring is
optionally further substituted by 1, 2 € GR*4al kyl
groups; R3 is a group selected from-ydro®enpn hal o,

cyano, nitro, G _6al koxy _ i s\laédr ogen
or a group selected from Cl_4al k;ﬁ efoaryl,
het eroaryl C1_4al kyl, aryl and dak kyd whi ch

group is optigmnal ly su
substitutents, sel ected frd E N et hyl ,

cycl opropyl W;Q; R S:iﬁe;h ed from hydrogen,
Cl1. 4al kyl R1C2_ Ryl ;OC2 el k , C3_6cycl oal kyl
and C3 _ ‘6cycloal kylC 1.4alkyl; 25 R6 and R7 are

i ndependently sel ected fr gen, Cl_4al kyl,
C3. 6¢cycl oal kyl and C1_ fg@mgﬁy\ﬁo 2007/ 132210

wheelly AB2Hornieiciiztero2§! cdrBainiang laitﬁtr@amt@ﬁ akd ogtedrlsly containing
L Y0 ReBehiedef Bhmst . ot hoxyphenyl . benzy| o
X e R ound of formula (I11) 0/RN A
myRELR @AR6 R2. R NRL~NmMON 5 fornula (111)

R’ is C,_salkyl substituted by ~OP(O)(OH)(OR) and optionally further substituted by 1 or 2
C.4alkoxy groups;

R? is hydrogen or Ci-salkyl optionally substituted by 1, 2 or 3 C)_4alkoxy groups or —
S(O),,R8 (where pis 0, 1 or2), or R*is a group selected from Cy ¢alkenyl, Cy¢alkynyl, C;.
scycloalkyl and Cs.scycloalkylC4alkyl; |

or R" and R? together with the nitrogen to which they are attached form a 5- to 7-
membered ring which ring may be saturated, unsaturated or partially saturated, wherein the
ring is substituted by a group selected from ~OP(O)(OH)(OR) and Ci-alkyl which C.
salkyl is substituted by ~OP(O)(OH)(OR), and where the ring is optionally further
substituted by 1, 2 or 3 C;.4alkyl groups;

Rlisa group selected from hydrogen, halo, cyano, nitro, C;.¢alkoxy, C 1-salkyl;

R is hydrogen or a group selected from C,_alkyl, heteroaryl, heteroarylC;.salkyl, aryl and
arylCi.4alkyl which group is optionally substituted by 1, 2 or 3 substitutents selected from
methyl, ethyl, cyclopropyl and ethynyl;

R’ is selected from hydrogen, Cyalkyl, C;4alkenyl, Cy4alkynyl, Cs.scycloalkyl and Cs.
ecycloalkylC,.salkyl;

R® and R are independently selected from hydrogen, C;.4alkyl, Cs.scycloalkyl and C;.

salkoxy;
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wherein A, X, M R3, R4, R5, R6 and R7 are as defined
for formula (11); R1' is Cl.6alkyl substituted by

WO aR(M20R) 2 and optionally further substitut ePCgB100G1001748
2 Cl1_  4al koxy groups; 10 R2' is hydrogen or Cl_6al kyl
optionally substituted by 1,¢2 or 3 Cl.4al koxy groups
or - S(OPpR8 (where p is O, for 2), or RR" is a group
sel ected from C2. 6al kenyl, C2.6al kynyl, C3_

3.6 | oal ky d,.C3_6¢cycl oal kyl A _4al kyl; or R1' and

R ?%E}/‘fr PEget ﬁa\%" bh the nitrogen to which they are

wheddih ¥c3@d abi bR fFotebng’ grotP Bl 8 dert-buiy 1, whityd,p-mieth x prheny],
be saturated, unsaturated or partially saturated,

benzﬁi@whqmydhe 1s ring is substituted by a group

PSS b S AL St P

optl onaIIy further substituted by 1, 2 a 3 (R4 4al kyl
groups; R8 is hydrogen or Cl.4al kyl ; to 6.5 at
a tenperature of -10C to anbient t exatlir e.\ 20 2. A
process according to claim1l for_j arfiRg an R®

i nt ermedi ate conmpound of formula A £,2007/ 132210
PCT/ GB2007/ 001748 -27ptt H _O 34-: N \RRB°P, HN 6-F

HON ~N-\O R%*ormula (I re\i\ Ris an acid

l'iabl e protedting roup s tert-butyl, trityl,

p- et hoxyphﬂw\i\/geﬁ}yé 0 X s whi ch process
conpri sesR&dj usti ng™t he”pH of a soI ution of a conpound
of formula (111A) HOHN,-N o1l ROP, HNF RO
0) N formula (III)

wherein A, X, m, R?, R R, R® and R’ are as defined for formula (II);

RY is Cy¢alkyl substituted by —OP(O)(OR), and optionally further substituted by 1 or 2 C.
salkoxy groups;

R? is hydrogen or Cy.¢alkyl optionally substituted by 1, 2 or 3 Cy.4alkoxy groups or —
S(O)pR8 (where pis 0, 1 or 2), or R? is a group selected from Cy.¢alkenyl, Ca.salkynyl, Cs.
¢cycloalkyl and Cs_scycloalkylCiqalkyl;

or R! and R? together with the nitrogen to which they are attached form a 5- to 7-
membered ring which ring may be saturated, unsaturated or partially saturated, wherein the
ring is substituted by a group selected from ~OP(O)(OR), and Cy.4alkyl which Cj.salkyl is
substituted by —OP(O)(OR),, and where the ring is optionally further substituted by 1,2 or
3 Cj4alkyl groups;

R3 is hydrogen or Ci.qalkyl;

to pH 5 to 6.5 at a temperature of —10°C to ambient temperature.

2. A process according to claim 1 for preparing an intermediate compound of formula

(IIA)
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10

15

NON forrmula (I11A) wherein Ris as defined in

relation to formula (I1A); to pH5 to 6.5 at a
wao eopas2ture of -10C to anbient tenperature. ROI/8B20A7/001748

process for the preparation of a conpound of fornula

(I') or a pharmaceutically apceptable salt thereof 0
R4 N DA\VRS XRT R R REN/N\ RL mOformula
(1) 15 wherein A is 5-nenbered heteroaryl containing a
nitrogen atom and optionally contalnlngo 1, 2 or 3
further nitrogen atoms; WO 2007/ 13220
PCT/GBZOO7/001748 -28- Xis -NH
m sO, 1, 2or$ Rl is Cl1_6al kyl
-CP(C»Q@F& "and optionally furt
2 C Adal®xyogroups; s R2 i
optionally substituted by Cl_4al koxy groups
or - S(OPpR8 ( ﬁpe\w ; , or R2 is a group
sel ected fromC2 6alkeny?, c2 6§?kynyl C3_
6cycl oal kyl and 60yc|oal|cyIC1_4aIIcyI; or R1 and
R2 together with the nitrogen to which they are
attached forma 5- to 7-fomenledHéd ring which ring may

be. saturated, ynsaturated or partially satyrate
whegsiy R ilsrpntaﬁg{j lighle p]lfoﬁeé:tlpg SRS %ﬁtglg-bésifyl r%;; ofi bne?hoxyphenyl

&gﬁh lfrom OP(O (OH) 2 and G _4al kyl which
ber%ii %9{ is substituted by -OP( )(O—I)Z and where

whichrpgodess aptittraabdiystingrthtpl of atselutipnpéa C@ypqundzofcf@rm\éa (iI1A)
Cl_4al kyl groups; R3 is a group selectegyfrom

hydrogen, hal o, cyano, nitro, Cl_6aLﬁcox [1_6al kyl ;
° e
{l F

wn
c
—
D
o
O

r substitut
en or Cl.

RO—P., HN
RO O\l N
SN0 N/)
formula (IITA)

wherein R is as defined in relation to formula (IIA);

to pH 5 to 6.5 at a temperature of —10°C to ambient temperature.

3. A process for the preparation of a compound of formula (I) or a pharmaceutically

acceptable salt thereof:

4
O /R
N
\gs
R7 Ré
R2 R? N N

formula (I)
wherein A is 5-membered heteroaryl containing a nitrogen atom- and optionally containing

1, 2 or 3 further nitrogen atoms;
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R4 is hydrogen or a group selected from Cl_4al kyl,
heteroaryl, heteroaryl Cl1_4al kyl, aryl and 15

W@yl Ci224@l kyl which group is optionally substPCT/GBANPO1748
1, 2 or 3 substitutents selected from nethyl, ethyl,
cycl opropyl and ethynyl; R5.jg selected from hydrogen,
Cl_4al kyl, C2_4al kenyl, C2_4al kynyl, C3 _6cycl oal kyl
and C3_ 6c:ycl oal kyl O _4al kyl ; R6 and R7 are

.1 ndep l.ected from hydrogen Cl. 4al kyl ,
Xlscg\%g o cki@# ﬁXI{§§ﬁd C1 20 4al koxy; R8 is hydrogen or
lfj_,?a Haldéygd hfrom a conpound of formula (11) as
escri bed_ herei cess conp t he steps, of:
R el hioab o bR QU SRy B SbsTbiaoir 2 C

la (Il) as defined herein; 2) adjusting the
4a11<%EV%PJu&;§lthl n the range pH 4.5 to 5.5; and thereafter

R isﬂlyﬂmcge@ saCy catlcyl 2ptickedlyrsebstiBjted by £2 bf i §1 ualkoxyogrpuapsnt —
SO @arre mis O g s 1 R igoas Aee'es P Graieer ey, Cs
ooy B R B B I NN O IN 1 /R HO P 0
or ]R-bnd-RzNongeﬂ\wnlﬁ t}mmlmogem@wm they fuerattached Conny Stod-H
eGPl (Y1) g (e PE AU s B gt By PorC ity epngieg wheetn the
rin& RAPRAS b8 gddigPRlRted from ~OP(0)(OH), and Cyalkyl which Cy.4alkyl is
substituted by —OP(O)(OH),, and where the ring is optionally further substituted by 1, 2 or
3 Ci.salkyl groups;
R’ is a group selected from hydrogen, halo, cyano, nitro, Cy.¢alkoxy, Cysalkyl;
R* is hydrogen or a group selected from C;.4alkyl, heteroaryl, heteroarylCy.salkyl, aryl and
arylC.qalkyl which group is optionally substituted by 1, 2 or 3 substitutents selected from
methyl, ethyl, cyclopropyl and ethynyl;
R® is selected from hydrogen, C;.4alkyl, Cy.4alkenyl, Cs.4alkynyl, Cs¢cycloalkyl and Cs.
scycloalkylCi.4alkyl;
R® and R’ are independently selected from hydrogen, Cyalkyl, Csscycloalkyl and C;.
salkoxy;
R®is hydrogen or Cj.salkyl;
from a compound of formula (IT) as described herein which process comprises the steps of:
1) adding a suitable acid to a solution of a compound of formula (II) as defined herein;
2) adjusting the pH to within the range pH 4.5 to 5.5; and thereafter if necessary or
desired
3) converting the compound of formula (I) into a pharmaceutically acceptable salt

thereof.

4, A process according to claim 3 for the preparation of AZD1152 (formula (IA))



1) adding a suitable acid to a solution of a conmpound
of formula (1A); and 2) adjusting the pH of the

wo e@alisizng nmi xture to pH 4.5 to 5.5; 10 and tP€GB2007/001748
optionally 3) form ng a pharmaceutically acceptable
salt of AZD1152. 5. A procegs for the preparation of
AzZD 1152 (formula (IA)) HOH NNN OHN1~/ F HO
P, . O~HON NJ " 15 formula (IA) froma conpound
of formula (I11A) WD 2007/132210 PCT{RGBZLOO?AOOlMS
-30 HOH !-NN ROTP, HN _ F RQ,0 "0 N%
formul a (IIIA) wherein the procesy cpop/i ses the
st eps of 5|(|) adj usting the p}-l? a7sol uti g
conpouhld)—onornuIa(lllA) ein Ris te tyl,
to pH5E|©6 at a tenper -10C to anbi ent
tenperature to |forma conp
H N ~N N RO P~y

formula (ITA)
5 wherein R is tert-butyl;
which process comprises the steps of:

1) adding a suitable acid to a solution of a compound of formula (IA);

and

2) adjusting the pH of the resulting mixture to pH 4.5 to 5.5;

10 and then optionally

3) forming a pharmaceutically acceptable salt of AZD1152.

5. A process for the preparation of AZD1152 (formula (IA))

H Q H
N—N N
0 M
HO—/P\ HN F
HO Oﬁ XN
\r\{\/\ o J
15 formula (IA)

from a compound of formula (IIIA)



to fornula (I'1A) (ii) adding a suitable acid to a
sol ution of a conmpound of formula (I1A); (iii)

w@adjoaasizng t he pH of the resulting m xture to PEI/GB300T001748
5.5 to form AzZD1152 (formula (1A)); and then

optionally form ng a pharmacgutically acceptable salt
of AZD 1152. 15 6. A conpound of fornula (Il) as

defined in claim1. 7. A conpound of fornmula (I1A) as
defined in claim2.

H A H
N—N N
0 [
[ HN F
. \N

\N/\/\O N/)
N

formula (II1A)

wherein the process comprises the steps of:

s (i) adjusting the pH of a solution of a compound of formula (IIIA), wherein R is tert-butyl,
to pH 5 t0 6.5 at a temperature of —~10°C to ambient temperature to form a compound of
Formula (ITIA):

H
N .
i HN 7 GF
RO—P<
HO Oﬁ N
J

\N/\/\O N

10 formula (ITA)
(i) adding a suitable acid to a solution of a compound of formula (IIA);
(iif) adjusting the pH of the resulting mixture to pH 4.5 to 5.5 to form AZD1152 (formula
dA));
and then optionally forming a pharmaceutically acceptable salt of AZD1152.
15

0. A compound of formula (II) as defined in claim 1.

7. A compound of formula (ITA) as defined in claim 2.



