10

15

20

25

W@ a006®71k6 t he conmpound 4- (2, 6-di chl or o-

WD 2006/ 077426 PCT/ GB2006/ 000207 1 PHARMACEUTI CAL
COVPOUNDS This invention relates to acid addition
PCT/GB2006/000207
benzoyl am no) - 1H pyrazol e- 3-carboxylic acid

pi peridin-4-ylam de and crystalline forns thereof,
processes for preparing the conpound and its acid
addition salts, 5 novel chenical internediates for use

in the proces&iﬁ{AﬁM’éé@Qﬁ%‘ﬂ gﬁ Qﬁ@gﬁﬁs? he
compound and i ; i nvention

also relates to novel therapeutic uses of
Fhig Inentiow hlgeotoreik alditiom saby oflte pymazohd4-82 6atididongh i C

[ . i.di n-4-yl am anal h f.
SRy i p e iRt o e othiaide and erystalline
forfng tier&ifChloEsQe PR ZRYhriM B @dmpbund and its acid addition salts
H pYr azol e-3-carboxylic acid piperidin-4-ylamde and
R

plyeaielinisrmediates fbraisklintthe prosedses, nhé tlendpeatie uses of the

' L0 qur..earlier Jdnternational t ent
3RS 1 aciRfan R L A AR RT5R 88 el Flbvebn o
Werap Ok k2 856 2,851id1261dDheh Al dthin@¥-3HOPyriti-Blarboxylic acid
Dependent. Ki nases (CDK ki nases) and (ﬁycogen Syn%,hase
Rippadia-43ylpmglennd apgloppestthergoki nases constitute a | arge
famly of structurally related enzynes that are

BRI R bEtHAnvERgogONt rol of a wide variety of
Stgnal_transauctt o processes within the cell
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S BRSO R R T RO 2L By pepeine
liggdy) ert)ededienbOmatifs e beha deRFRAMh& Benerally correspond to each
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(1992); Kunz, et al., Cell, 73:585-596 (1993); Garcia-Bustos, et al., EMBO J,
13:2352-2361 (1994)).

Protein kinases may be characterized by their regulation mechanisms. These
mechanisms include, for example, autophosphorylation, transphosphorylation by
other kinases, protein-protein interactions, protein-lipid interactions, and protein-
polynucleotide interactions. An individual protein kinase may be regulated by more

than one mechanism.
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WD 2006/ 077426 PCT/ GB2006/ 000207 2 Ki nases regul ate
many different cell processes including, but not

wo Rovotogd26 o, proliferation, differentiation, PCT/GB2006/000207

apoptosis, notility, transcription, translation and
other signalling processes,2by addi ng phosphate
groups to target proteins. These phosphoryl ation
events act as nolecular on/off switches that can
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condi tions of the central nervous 15 system and

elfgnel pe puBIPs Or trayperiplipnbapien dawenipieslssanatling gredodsciive
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series A95eS ter
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BGHIR &1 Dy TFRneY StERe diseAth BRArondis Al ithscegiralanervous

§amanl, Bén@faoélf)é’ér@sﬁs known as cyclin dependent ki nases
(cdks a diverse set of their cognate protein

artners terned cyclins. Cdks are cdc2 (also known as
éﬂ@&mmmeri ne-t hreoni ne ki nase proteins
that are able to utilise ATP as a substrate in the
f L lL.ypept i des. i uenc
RACARERR YL B co Rl TR oBF PLRTRUT R deR B S RRES
ﬁe&iua’nar pledsey fesreld By, 8, (h@ml PO YCoregt pid, &;@Mh@hr@h?lgthe

appr oxj nmat elé 100 am no aci ds, terrre
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Modul ation o e expressi o 1 on
kiagses (cdm)chndat divarsé sat of eheil cogndte proadih pagned kamad dyclins.

(églal a:r%:1 gqlc h(égﬁ%gg% a%?gkﬁ %orno %Ls? selr%%dt etoglnteqc?nase proteins
that are able to utilise ATP as a substrate in the phosphorylation of diverse
polypeptides in a sequence dependent context. Cyclins are a family of proteins
characterised by a homology region, containing approximately 100 amino acids,
termed the “cyclin box™ which is used in binding to, and defining selectivity for,

specific cdk partner proteins.

Modulation of the expression levels, degradation rates, and activation levels of
various cdks and cyclins throughout the cell cycle leads to the cyclical formation of

a series of cdk/cyclin complexes, in which the cdks are enzymatically active. The
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appear i nstrunen i n enabl i ng passage beyond the Gl
restriction point, where as the cdk2/cyclin E conpl ex
Progresyiondranhthet@ hpbase it thefS phasa of thhseltydloisprisharili regulated

S I
BYRREENARY 1 P95 5L UEHA SRS BeR L SR e
Badlins MThe Pi-§pe apdlidshgpéa? 1ﬁs&uMeﬁﬂaBﬁrﬁEnabHI@g’lﬁaskagéfbe\mecﬂhe Gl
triggers it, are regul ated by conpl exes of cdkl and

F4SEICAOR FEIG whgye as W@ﬂi{?{gyclﬁjﬁ, pq@plg( 1spiff:ey§g the transition from

t
T I g T R O
thoughtGp/requiteithe cdimﬁci}ehesx cRnmey. eBsﬂhmmtdisimr ani«j; the@?2 ta Mol phase

in part facilitated b 0S i,on, d thu
o RRin wbRE i Rere FeeAShR G mh el s B 4 il
bgﬁ%s Hyper phosphoryl ati on of Rb and pl30 causes

t'he fel ease of transcription factors, such as E2F, and
t hus the expression of genes necessary for

Proige éslsphase Rhfrl@m?é%t@la pivtEis GRb)ewnd 5¢latest Rpcketamgtsins such as
B BP0 BT RBR

’ thplarta‘ﬁmhiafdde@ hy(pi‘arphaspﬁoﬁ)ilﬁtiim E&Pthhlevrelcﬁvatioa 61URB hﬂﬁpl30

hosphoryl ati gn of The cdk2/cyclin E conple
E ﬁ’y%yekmd? ﬁ@iﬂpi@m éﬂmm@é@gﬂﬁvon g Rb m&pwo cavises

bRk lea df‘%&gl og?/i%tnﬁgcg{ﬁg %%-[ICh\é@Egﬁ, AT RERE ek PRl GRS Eflnes

I'n histone
necessary for progression through G1 and for entry into S-phase, such as the gene

for cyclin E. Expression of cyclin E facilitates formation of the cdk2/cyclin E
complex which amplifies, or maintains, E2F levels via further phosphorylation of
Rb. The cdk2/cyclin E complex also phosphorylates other proteins necessary for
DNA replication, such as NPAT, which has been implicated in histone biosynthesis.
G1 progression and the G1/S transition are also regulated via the mitogen

stimulated Myc pathway, which feeds into the cdk2/cyclin E pathway. Cdk2 is also
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regul ated via the mtogen 30 stinulated Myc pat hway,
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al so WD 2006/ 077426 PCT/ GB2006/ 000207 4 connected to
the p53 nedi ated DNA danmage jesponse pathway via p53
regulation of p21 levels. p21 is a protein inhibitor
of cdk2/cyclin E and is thus capable of blocking, or

deI a tgg]( 9(}11&1% T)Sﬁg /dlsq,t%cLﬁ&SsAe I?a{%e '5%—5]%%{15%( Zém%/ C}lzgla?ﬂgregulatlon
Bf prihew1s ap2 1st|arﬁ1‘bﬂelnf ihRIBIthNeY c'aQZ/cg%ﬂFn radq u§) BT

are to sone degree integrated k2 and

bl@klzmg mdehy@hge thePER tltahstlelﬁ ofke Cdlémyeheﬁtcogqﬂd( may thus
}egcg:egg}étrl nogntca?) r\fgl P 3&’38%}6“? gslgg\n? %’1 3&1 ﬁ\i%‘?lba&%rgﬁtﬂa@ways

ghiextd dbing de@bd mutegthred egakt aﬂmﬁh@édm&s&hh@ dople€lterefore
cycle is not clear. As yet no cognate cyclin  partner

f%@éeSB@@@Oﬁ daets fordherapavtics designicd aharresdgat arviecdvering osntrol
e dalauRdn Geb Sl dividfe Glys t hereby suggesting that
cdk % I'n hl Pi

as‘a ro egu ing the GL/S transition.
Al t hough nost cdks have been inplicated in regul ation
bhe edvet wdd bf aikdlie tltehleﬂeyi:ls is mtictbancAs tybiato @xhhidicyclin

BB ER (e et lE comitat pegrbive g afcald Bouekestls in
o GBreb$ s Sl ¥t daRB HEOR KA tn ﬁgﬂraaﬂgkhe el aRERA
and whi ch so been inplicated in
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tagrefarp oCinderasthas tiygetrfor Wptapedtice direeted hgainst these diseases.
phosphoryl ati on of the CTD of

Cdk7 is a nuclear protein that has cde2 CAX activity and binds to cyclin H. Cdk7
has been identified as component of the TFIIH transcriptional complex which has
RNA polymerase II C-terminal domain (CTD) activity. This has been associated
with the regulation of HIV-1 transcription via a Tat-mediated biochemical pathway.
Cdk8 binds cyclin C and has been implicated in the phosphorylation of the CTD of
RNA polymerase II. Similarly the cdk9/cyclin-T1 complex (P-TEFb complex) has
been implicated in elongation control of RNA polymerase II. PTEF-b is also

required for activation of transcription of the HIV-1 genome by the viral
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RNA polynmerase Il. Simlarly the cdk9/cyclin-T1
conpl ex (P-TEFb conpl ex) has been inplicated in

web@igaieon control of RNA pol ynerase |1. PTEFPOT/GB2006/000207

also 30 required for activation of transcription of
the H V-1 genone by the virgd WO 2006/ 077426

PCT/ GB2006/ 000207 5 transactivator Tat through its
interaction with cyclin Ti. Cdk7, cdk8, cdk9 and the
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carci nomas. 20 The _pivotal roles of cdks, and f hei r
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lpﬂeaytsﬁcia%d with eedopliggeal, deeabteajuafRss, ralnbeldn sttt cell lung
devel opnent of nonotherapies for the treatnent of
ForPHer ati ve di sorders, such as cancers, using
therapeutics targeted generically at cdks, or at

?&e}ﬁ'vf)ﬂapro@éi@ cdk$ agé thieef & Ph& d}ﬁg{e?&t tfdd- ?{ﬁlﬂgﬁﬁﬂgﬁgd driving
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’tl)lggh%cr:r}lé:a pafhwaaljlfts ‘i)n WhIH cdlgs D %"i‘ ake ey roqe have also been described. The
development of monotherapies for the treatment of proliferative disorders, such as
cancers, using therapeutics targeted generically at cdks, or at specific cdks, is
therefore potentially highly desirable. Cdk inhibitors could conceivably also be
used to treat other conditions such as viral infections, autoimmune diseases and
neuro-degenerative diseases, amongst others. Cdk targeted therapeutics may also
provide clinical benefits in the treatment of the previously described diseases when
used in combination therapy with either existing, or new, therapeutic agents. Cdk

targeted anticancer therapies could potentially have advantages over many current
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di seases when wused in conbination therapy with either
exi sting, or new, therapeutig agents. Cdk 30 targeted
anti cancer therapies could potentially have advant ages
over many current WO 2006/ 077426 PCT/ GB2006/ 000207 6
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S The consen eptj.de subst rat sequence
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regulated by phosphorylation of tyrosines 279 and 216 respectively. Mutation of
these residues to a Phe caused a reduction in in vivo kinase activity. The X-ray
crystallographic structure of GSK3f has helped to shed light on all aspects of

GSK3 activation and regulation.

GSK3 forms part of the mammalian insulin response pathway and is able to
phosphorylate, and thereby inactivate, glycogen synthase. Upregulation of
glycogen synthase activity, and thereby glycogen synthesis, through inhibition of

GSK3, has thus been considered a potential means of combating type II, or non-
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Bhedsehgdriphe pitag pyinieit{1P, PS)tnspEbls@afﬂ@IPii)t AtheSfaéitates co-
ocal i sation of 3-phosphoi nositi de-dedependent protein

calisadion of fDIEkT)PhQHH)ST@eﬁ@@ﬁF@P‘?PHR PrARB kBme@kePlaKlmq

SRR ool & S e IR o
aredbleoto PESK{HBrt e patgihtherg by bitot, YIS 3o0dhdadr GBK @ thretigh

ser2 respectively. The inhibjtion of GSK3 then
P]F‘?SQ @W&atleﬁ Pééeﬂ%m w2 loresgrgivslye nl heyinkihiioa ofGSK3 then

g;ggg{éggg t@g%@gfyceg Eoyhfhasd QR gﬁﬁ}?oﬂ% LSRG,

Uce Cc ar ‘responses” a Se seen
bﬂui’tﬁSGSKé unhayrthstt benbllatd imduceAeflulat fesporishs aitik €o gidls kdeaton

GSK3 th k t t t hesi s
b SnRtdmor sl ey o Byl p6Y © ahtikoniosa prrtain
PRAISRRAA YA RRIADS &eI@H) h Hﬁ32@bik %atcﬁva?té@ Qira%%s;ﬂ{o%lgﬁ& and

bi osynt hesi s. | nhibition’of
jsribies 4bleatoi suppugss prioteirt h@ﬁymhqsan Inlabg@n o@fGSKaEp arg/ byn"

BB PR B i Wik R E R bl Refopapoan thus

n@gg&la&lp@aemfbla@n%&s Fﬁiall e)‘e M%@m‘é'&%d&hé@ﬁ)@%gulatmn of
acti vated protein kinase pat hway t hrough

SSHRBY N Wut%%mﬁpgmvwd ﬂ@rQ’ﬁ%lQ Kinase QHARK) prthoygerthrough
PRABILANRASPRL b RSt 05 V0l 60h RERLbAIOR R

axtivated pyoteimykitrae MUMA R AH- myommg eThese datrasuggerst aadGeK3
ami no acid st lij. .t has al so been shown .t hat

REERYY aydem ate%hw%@ﬁ?mmnfw APEICF PR iR
signal ling pathway. This biochem cal pathway has been
EMYAsS BeddChbvhithGRSK S is a key component in the vertebrate Wnt

signalling pathway. This biochemical pathway has been shown to be critical for

normal embryonic development and regulates cell proliferation in normal tissues.
GSK3 becomes inhibited in response to Wnt stimulii. This can lead to the de-
phosphorylation of GSK3 substrates such as Axin, the adenomatous polyposis coli
(APC) gene product and B-catenin. Aberrant regulation of the Wnt pathway has
been associated with many cancers. Mutations in APC, and/or B-catenin, are

common in colorectal cancer and other tumours. B-catenin has also been shown to
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WO pdvslort4e€l i n response to Wit stinulii.

nor mal enbryoni ¢ devel opnent and regul ates cel
proliferation in normal tissues. GSK3 becones
Thi s cROT/GB2@6/000207
to the de- phosphorylation of GSK3 substrates such as
Axi n, the adenomatous polypo§is coli (APC) gene

product and (3-catenin. Aberrant regul ation of the Wit
pat hway has 30 been associated with many cancers.

fions in AP nd/ or_(3-catenin, are _comon in
ggpg&r%raﬂérw%%ﬁradg it e GRIbmay alsp modlain pellutaradhesion

gfo%gssgﬁ%rhoﬁﬁ‘ﬁ@@reteo A%Wﬁﬁﬂé&gmp % ggﬁ@%éﬁ)&gg%lgscr%ed

ortancCe 1 n cell adhesion
ﬁmﬁu&ratabo cletal iipdicating@SKd im the reméazmsoficel] divison ey ee.

P phory 2% o8 &y Pl T e e Py ilian O il desépéé’f%wh
af o0&l lc X T RlnBsh ¢l andﬁgg,m@mwg B%%OJ %\@%Calnﬂfbr ch’le
trans ti

in thé phosphoryl ation £ors such
sbstratdsisych@EMiE ean Fagtoreof Axtivdted - pﬂflbt(b][l%’[&) (IG?éeEBBabk

- Myc ot her strate suc Nucl ear Fac
ErOct S Jhed HElerAPNRIRESS DA ihDoR ProtaaUGRED). OSK3
ﬁl*s@ &8 %ldﬂ”&?ro@e ANRitHB §<§ﬁ@| if 'ﬂ@g’iﬁa‘cm "B@llﬂﬂtr Q}?Cﬁk@él.@
GSK3 ' al so appears play a rol e al be
t h% sleoEGEKB1in modutating gellulu apgpiosis] ik arpr@ppcpntom siechanism,
N SN T

cal @ean CExalmplmiﬁﬁtﬁ&e B0 tiaQS, $tRkeNéBRpHRE W her’s and
apopt osis .. can occur. Exanples of these are head

EIORN REUroB iSRS, RIBRICET LS SUPMITHRISRTRASYs Ceuifgobasat drgeneration,
RGHBRR s 4 RERS 5B S%%éﬁylﬁ) gtﬂé}a@gﬁb ?Sg%bég g)slz}ypef

corti cobasa egenerati on,
phasphorytatdihe nhemmutsikoassodiitad pﬁﬁd{ﬁs Tes. Hyberphosphypedtion of

hosphoryl ate t he cr ot ybul ssoci ated protein Tau.
DR prL b o st maBlSaEs aRCrapFoNEa tahadgmation
5f et REIEIS TALH RN 86is BPGEVIR YL A Itl?eoparhgx%tgssl\y@?c%cﬁﬁlglatlon of

formation of intra-cellular Tau
thesd Blamgniseads th eventuag neigeial dysfosetionl ayﬂickegexmfraudnh dalkibition

eventual. ne functi, n and
BRSPS S Bl By Pl idhha feks of
Ilinitﬁiggiﬂldl’dﬁbt@ehﬁ@@n@fro&‘é&@eratm%ffebﬁs provi de a means
of limting and/or preventing neurodegenerative

. 20 Di ffuse Large B-cell Lynmphonas (DLBCL)
WS CREL ipwas (ILBGH)|| at ed by the combi ned
action of cycl ins, cyclin- dependent kinases (CDKs),
|

AR Al 8 SR N, IR MRl
d@gml@[t kimasesld¥es), and CDK-inhibitors (CDKi), which are negative cell

cycle regulators. p27KIP1 is a CDKi key in cell cycle regulation, whose

degradation is required for G1/S transition. In spite of the absence of p27KIP1
expression in proliferating lymphocytes, some aggressive B-cell lymphomas have
been reported to show an anomalous p27KIP1 staining. An abnormally high
expression of p27KIP1 was found in lymphomas of this type. Analysis of the
clinical relevance of these findings showed that a high level of p27KIP? expression
in this type of tumour is an adverse prognostic marker, in both univariate and

multivariate analysis. These results show that there is abnormal p27KIP1
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w@e@biofaea@t i ng | ynphocyt es,

degradation is required for Gl/S transition. In spite
of the absence of p27KIPl1 25 expression in

some aggressi ve B-PR€l/GB2006/000207
| ynphomas have been reported to show an anonal ous
p27KIP 1 staining. An abnornglly high expression of
p27KIP 1 was found in | ynphomas of this type. Analysis
of the clinical relevance of these findings showed

Yo esaiagn Ehguskara Br S0 rmbigas CPEB RS uith advprisctiical
MEhiYilii}ziric@,t $1088%ino30atTHik bhyALILA ﬁzﬁ@?h %)gcg%xﬁ;ﬂ%ﬁe%endered non-

results show that there is abnorna
foobea o RRI EBRO0BI0GDACE cYcle xggudasi poteims. DBf fuse

rge Bsgel |l ) wi t h,,adverse cl pni.cal
R oL s OB BEETE my R et ehaNg Riotec o PRre Loree
Breell glyfpiBihab and @Ndes@dedRfth ah diedridtRlical BLRYSR. Saez A,
interaction with other cell cycle regul ator proteins.

pachegE, SanghereBeate d4.0Cryg MAaoCkAcon 4. Mugay, E Oamadhe Fls

I ' i f. ] B- cel
PRI e SR80 M. et hiENES, et ofpatiplosy.
Virgeodela SaharHéspitahdntdiez Sfain.panchez-Beato M Cruz MA,
Chacon |, Munoz E, Canmcho FI, Martinez-Mntero JC

l1ejo M, Gar.cia JF,, Piris MA. Departnent of
%@QM—&E@M‘M 1 8| a Sal ud Hospital, Tol edo,
Spain.) Chronic Lynphocytic Leukenmia 10 B-Cell chronic
Byrahaeytit ?yrhﬁi&&?ﬁ%e@kééﬁﬁhﬁCLE) ishee pRst Qoﬁﬁmﬁukaemia in the

| eukaem a i'n the stern hem sphere, w
Wspicoxhanpisehoye, Motlogrerdmatsis 50 regnersesidiegndsey eadh year

Sl SE, Bhne ToBSali s PSR S: ctdOBa s BBICa. Gaposn 1

Bah a7 3/ €1 ngzptﬁkﬂﬁti\fe(lb 56he fortng UR RARAeInial 1A 0Q¥@I Fhrdgnosis of
grogno& S 0 CLL is good, with even the nost advanced

Phdveqnss mathteyem e mest advanesdsiagenalients having agpedian survival
%(@ﬂ;e%rs.The addi tion of fludarabine as initial therapy

or” synptomatic CLL patients has led to a higher rate
of conplete responses (27% v 3% and duration of
Phogldgsei diflidambinesasrivitiabtheraBB for sgmprommdties)LIapatients has led

BRI ENT et ok PoRb Gl a2 2ol B dimregssion-fre
SREPATSS AN REnchi)As B0tphid WAR pROVES IR uscdQ) 3By d

| Nprovi ngjsurw val in , e maj ority of "patients
Berapiep. AlSoneh atieiniiere casemigt eliwcalenipogioaftaythdrapy is the initial

A R T N T R AT
okl ety rérh8sioA e féibtodepon@ioefl@lfibine. Furthermore, all patients with
CLL treated with fludarabine eventually relapse, making its role as a single agent
purely palliative (Rai KR, Peterson B, Elias L, Shepherd L, Hines J, Nelson D,
Cheson B, Kolitz J, Schiffer CA: A randomized comparison of fludarabine and
chlorambucil for patients with previously untreated chronic lymphocytic leukemia.
A CALGB SWOG, CTG/NCI-C and ECOG Inter-Group Study. Blood 88:141a,
1996 (abstr 552, suppl 1). Therefore, identifying new agents with novel mechanisms
of action that complement fludarabine's cytotoxicity and abrogate the resistance
induced by intrinsic CLL drug-resistance factors will be necessary if further

advances in the therapy ofthis disease are to be realized.
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purely palliative (Rai KR Peterson B, Elias L,
Shepherd L, H nes J, Nelson D, Cheson B, Kolitz J,

w@ewcfaes CA: A random zed conpari son of fl udaPebiGBe006/000207

and 25 chloranbucil for patients with previously
untreated chronic | ynphocytilg | eukem a. A CALGB SWOG
CTGEG NCl - C and ECOG Inter-Goup Study. Bl ood 88:141a,
1996 (abstr 552, suppl 1). Therefore, identifyi ng new
V.
DS P R R SR recRnE A Aok B revpopss e
themipg taad oeferiomduded i CLLjatiemts lscabé‘irhntQﬁG Guni@Ring ﬁsa nce
factors |1 be necessary if further 30 a,dvances in

eheeactetized By Point pritatiogs epcluemgsamg L/nld delehions. dgdeaggyirtually
3&%@{)&1%2%%1@@ A@%&Q 6t BR%R0halok MBS, IR thebX USRS MR Din

studi ed, unif predictive factor for poor response
m@ltlpﬂMsnapynsandlandaser sepies fon thase £ILLI paticnts witht dbmotrsalips3

ber.r ant 3..fungtj.on, acterized.b ol nt
fetor Jheb PR PR b hine e s ARG S L PpREGome the
Mk T ékddtdnde a8k@cTa@RIROHIS B53 MAtatibh nﬁCLEIvlfdﬂmb@t@n@amypdérd msor
anal og t herapy have been docunented in 5 nultiple
adviagecefor thettraatmesof dhesEiseges-i es for those CLL patients
wi th abnormal p53 function. Introduction of a

Fﬁ@%ﬂﬂg&ta' Cﬁg@@bZ 19311501 pﬁgjf&\?ntqﬁl-@éggh &agesqﬁglp%ﬁ]lljxlnl%

drug resistance associ a on 1n

ayppkastisasftrediignant] ogllb &om BrED bhroaﬂb\/lﬁmpbodym: lédkemia (B-CLL).

treatment of the disease. Flavopiridol and CYC 202,
h|b| ' -dggendent ki hases induce in vitro

[ ] n;
V%Hé&ﬁpgs% er%ﬁ’('t ; pripplpfion ¢h capase et vibnprghincaspase-
STRAQE ¥lch Fade VI8 MdD 1() Br @gla)we reELRMRRI fled@l] c‘%ﬁoﬁﬁfcﬁ is

results in téhe stinul ation of caspase 3 activity and
Preremsgragbin Hﬂ-@‘;lé_n(:]?blnod dPe&Nayd S &Q(@Z@Qﬂﬂbfla\@pmdol induces

B5EPbRsEERY Sh%hoRli PG BGLEtBAERr Lase witnou
830} 08804 hbdiiaayRpi ddpdfdent® i 68BtioR PBB 08V 1E JIO) Shmn C,
chronic kg\r}rﬁphocgtl c leukem a cells via activation

¥asp) 9%1@ uehobil, LebmaTee Ateayert Phcllim I dyicht LE{IS%IISVIHe
g\a on functional p53. Byrd JC, Shinn C

se en 0’JI B, Fuchs EJ, Lehman TA, Nguyen PL, Flinn
IW Diehl LF, Sausville E, Gever MR). Prior Art WO
PRibBA#R1 from Du Pont discloses a class of indeno
[1, 2-c] pyrazol -4-ones as 20 inhibitors of cyclin

PO b o PR Pomdisdiett e B TPt Fones o

inhibitors of cyclin dependent kinases.

WO 01/81348 from Bristol Myers Squibb describes the use of 5-thio-, sulphinyl-
and sulphonylpyrazolo[3,4-b]-pyridines as cyclin dependent kinase inhibitors.

WO 00/62778 also from Bristol Myers Squibb discloses a class of protein tyrosine

kinase inhibitors.

WO 01/72745A1 from Cyclacel describes 2-substituted 4-heteroaryl-pyrimidines

and their preparation, pharmaceutical compositions containing them and their use as
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and sul phonyl pyrazol o[ 3, 4-b] -pyridines as cyclin
dependent kinase inhibitors. WO 00/62778 al so from

w®eiostoi42dyer s Squi bb di scl oses a cl ass of pr oP&i/6B2006/000207

tyrosine kinase inhibitors. 25 WD 01/ 72745A1 from
Cycl acel describes 2-substitjyted

4-heteroaryl -pyrimdines and their preparation,
pharmaceuti cal conpositions containing themand their

. 2006/ 077426 .PCT/ 6/000207, 11 b t
Bt PR Bp et vt TR B et st e gt
bfiproleritheatistrddrs s@h &Ricahdet Qb ddabmen, gs&wsﬁ%a {RUIGHE as

cancer, |eukaem a, psori asi 's and the |ike. WD 99/21845
from Agouron descri bes 4-am not hi azol e derivatives for

AOBEY Bt fomAeron éﬁéﬁh@rﬂ aRiney e 1q dDisyivesson fhating

i G s DR, 0, P SCPRETAIEN 5 3147

pivanticacie utsociilected np teithdrapemtic Oﬂpmphylaqlcsmibf@ﬁmweat&al
and t Q. net hods . of tgeatl ngcga gqnanm es _and. ot her
a?rgmser&r@ cRtalipg sHe8cempAndspd i methodspfikeatingmmaligapncies

B P L e e B

compoun s whi ch “can
conpri se an am de-substituted benzene ring |linked to
N &1/5%7‘& Gnmed gowign Ristlesesay €10k kgnammhlba!@mm&szo
Phar j ohn). disclo
SSER0 RS Wi R St W iRl ffedREehaue diaksdingn N
agntiih gme&r&y@gsgrdu@hl bitors. WD 01/53268 and WD
01/ 02369 from Agour on di scl ose conpounds that nedi ate

inhibit cell proliferation through the inhibition

BY 0 Bﬂ@ﬁé?wfmaﬁa%@ &sUpirhakdigsjeses A clagsoifpainpsatboryndse
gﬁrb arnﬂﬁb Bo y{FﬂeﬁéﬁgmvagQ/@s ﬁ%@H%ﬂpklﬁ Hllﬁgﬂ@h have an ary|

et er oar ren I rect y or ough a CH=CH
or CH=N group to the 3- position of an indazol e ring.
WD 00/53249 8D WO@%mﬁﬁﬂgObmi’dimiodBwOMUnds that mediate

B B e e B S her e AR LR et cip BRERGIRER of c¥tin
BEF IS kma@@o?@l@&%eﬂhhf}éef a6t AlzotdnaBehpbA@IVE an TRR or

conpounds are stated to be useful as anticoagul ant’s or

heferonryé ripe attacher sireety @Mh@%}oﬁeﬂﬂoC&oroGEoNcg@p@p toyge 3-
égsqlﬁgnogﬁlfﬁli;igaz%dﬁ et al.), WD 01/19798 and WD 01/ 64642
di'sc

Vr se groups of heterocyclic
npounds as inhibitors of Factor Xa. Sone 1-
WLD @t)/i 30 mozeainqawcaameé Tlafbbthxta DBt @hemdaceﬁﬂlm‘:sg desunibe

Eeterocychc compounds that are inhibitors of trypsin-like serine protease enzymes,
especially factor Xa and thrombin. The compounds are stated to be useful as

anticoagulants or for the prevention of thromboembolic disorders.

US 2002/0091116 (Zhu et al.), WO 01/19798 and WO 01/64642 each disclose
diverse groups of heterocyclic compounds as inhibitors of Factor Xa. Some 1-

substituted pyrazole carboxamides are disclosed and exemplified.

US 6,127,382, WO 01/70668, WO 00/68191, WO 97/48672, WO 97/19052 and
WO 97/19062 (all to Allergan) each describe compounds having retinoid-like
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25 US 6,127,382, WD 01/70668, WD 00/68191, WO
97/ 48672, WD 97/19052 and WO 97/19062 (all to

W@\RdoeTaR) each descri be conpounds havi ng ret i POI/GBRI0K®00207

WD 2006/ 077426 PCT/ GB2006/ 000207 12 activity for use
in the treatnent of variousibyperproliferative

di seases including cancers. WO 02/070510 (Bayer)
descri bes a class of am no-dicarboxylic acid conpounds

%&{vﬁty ‘f@lﬁus'e Bn Eﬂéecréa'hﬁ@ﬁt%?%ricﬁfs hﬁ/g%x‘g.gcﬁﬁ@éﬁ% Q{SF%)%; fﬁ?ﬁ.@?ﬁé

ough pyrazoles are nentio generi ca
eangenso speci fic exanpl es of pyrazoles in this
docurment. WD 97/03071 (Knoll AG discloses a class of

- carboxam de . derivatives for..use.in the
PR B RN 1P B BERPRET catiooraBentRarasytit pgd cOmpotids for
ReraZe ®stmahte ferliovasatardeRasal [AhageyRapb1eSarementioned
het erocyclic groups but no specific pyrazole

guwepeilhd theae erediospro e gxamplexelpiradolesdn thie dyynngent 40017
(Novo Nordi sk) describes conmpounds that are nodul ators
o BRs6! Do 88) ARoRORWRARL B Rerero b0 80 &Ml U V-
nnectr cu I'sctoses a class of pyrazole
Gerbatibepdarmistein ths treatmaniadficenird nepoaptpsteridiboldi O rByrhles
cond%tions. is stated (page

treatin eur ol ogi cal It
ars)metnﬂggecf il FREPes AT Briergewdicigrows s po specific

70t BEhARMdRYte dikclbd¥PExemplfde cl ear whether the
g%ﬁpounds are acetilvce as an)t(%l?%ancer agents or whet her

they are admnistered for other purposes. WO 01/ 58869
P PEHB0 1 MMNave Serdislshilesdiibes cogwoundathatzire oiodutatwe pf protein
&chsli“eath%rsha tshat can be used inter alia to treat a
5r|%t1§/ {i%&ases. The main use envi saged is the
treatnment of respiratory diseases, although reference

WO 080202 17 Wity tC@mketnt) difclos2da ClARCEpyrdlDILAB3Bmides as
(Aventi s Cro? Sci ence) discl oses ) . .
QANPERINPIGI T FrRlos e dulateys Sor tieabing newelqgicat ponditieps. It is stated

= [
g Rl S e e
viede tlemesheainrdbs cappiumidsn argetvel assnitisdaint ertagente wr atether they
25 grou aﬁéj nht'bbi tors of apolipoprotein B secretion.
¥hé @HH%B’E? Qr APEF RTBI%EY to be wuseful in treating
such conditions as hyperlipidem a. WO 2006/ 077426
RO GBROSH(EHIEA Myers Squibb) discloses cannabinoid receptor modulators

that can be used inter alia to treat a variety of diseases. The main use envisaged is
the treatment of respiratory diseases, although reference is made to the treatment of

cancer.

WO 01/02385 (Aventis Crop Science) discloses 1-(quinoline-4-yl)-1H-pyrazole
derivatives as fungicides. 1-Unsubsituted pyrazoles are disclosed as synthetic

intermediates.

A}

WO 2004/039795 (Fujisawa) discloses amides containing a 1-substituted pyrazole
group as inhibitors of apolipoprotein B secretion. The compounds are stated to be

useful in treating such conditions as hyperlipidemia.
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13 WO 2004/ 000318 (Cel lul ar Genom cs) discl oses
various am no-substituted nonocycles as kinase

woreadlozt4es s. None of the exenplified conpoundsPEr/€B2006/000207

pyrazol es. Summary of the Invention 5 The invention
provides inter alia acid addgtion salts of the
conpound 4- (2, 6-

di chl or o- benzoyl am no) - 1H pyrazol e- 3-carboxylic acid
wd@.%wmﬁwb@ﬁhﬂ% lcgr&fs%gcﬁgé YAl QfdHo- bshﬁﬁeaac' d
addi'tion salt's articu e net anesul phonrc aci d
apdo@gcksias kmase:imdhllamrs TNena of\tmmemplﬁled@ompoumdi%e
novel processes for preparing the conpound, its acid
BY22def ti on salts and crystalline forns thereof, as
wel | as novel chemical internediates for use in the

Bﬁﬁgﬁﬁiggthghgmhﬁgﬁntion further provides therapeutic
USES O € conmpound and its acid addition salts, as
wel | as novel therapeutic uses of anal ogues of

dhg Ql’vgntmrbmpmd@s inter alia acid addition salts of the compound 4-(2,6-

gll%glé)?c%/ é ﬂf%)rrflflfﬁ gﬁ%@fﬁa? %032’ g&ﬁﬁ{&%‘ dcplngCﬁn- §Elam1de and

aspaline f@ﬂm ofituentid @ﬂdmb@yald;eparad:ulatby theaglgthdrepiipb@lit acid
of 4-(2,6-

aicbaneli® aciddaboy | ani no) - 1H pyr azol e- 3- car boxyl i ¢ aci d

pi peridin-4-ylam de, the salt being other than a

ITMQHR/&%&H AIFC?PI%% des ny;@ fce&eDRE Br&aring the co Cpound its acid

6-di ch 0- benzoyl n1no ) - 1H pyrazol e- 3- car boxyl i1 c
a«lxh‘don pilppend diystalling farmsithefen§ s welleh nphe chamiel atemediates
%)rlveq has the fornmula (I): H G HO C NN OHN

T35° 11} the PrO°$§SES-compound of the formula (1) may be
referred to in this application by its chem cal nane

The 1rfv@ﬁt1&pﬁ‘1/tﬁ6t PragRles BRraptite @eIPOUBAOmpohitParkiiERiNd
of formula or "the conpound of the invention"

Egg“orwaltlsh@sxéel ynierphiberapeicdisepof analogues of 4-(2,6- dichloro-
benzoylamino)-1H-pyrazole-3-carboxylic acid piperidin-4-ylamide.

Accordingly, in a first aspect, the invention provides an acid addition salt of 4-(2,6-
dichloro-benzoylamino)-1H-pyrazole-3-carboxylic acid piperidin-4-ylamide, the

salt being other than a hydrochloride salt.

The free base of 4-(2,6-dichloro-benzoylamino)-1H-pyrazole-3-carboxylic acid

piperidin-4-ylamide from which the salts are derived has the formula (I):

N
H @

The compound of the formula (I) may be referred to in this application by its
chemical name or, for convenience, as “the compound”, “the compound of formula

()” or “the compound of the invention”. Each of these synonyms refers to the
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WD 2006/ 077426 PCT/ GB2006/ 000207 14 conpound shown in
formula (I) above and having the chem cal nane 4-(2, 6-

Waele@hloores benzoyl am no) - 1H pyrazol e- 3- car boxyl PCT/&@BR@6/000207

pi peridin-4-ylam de. The salts to which this
application relates are acidgaddition salts of
4- (2, 6-di chl oro-

benzoylan1no) 1FprrazoIe 3-carboxylic acid

t 5 "salt" "aci
Bohtind hatin s Ryt et Shd e tun i shemi s iz -
aﬁﬁio!r&e&ﬂz@maaﬁno)m pyRoleed- E@bomqlcta@ld ;ﬁﬁéhdlﬁ-qtﬁamlde

addition salts".” The terns and "sal ts" as used

herein refer tp the acid addltlon salts unless the

dbnsaigito hinbdhisempbeationvplaies areReideadditicmssalty of #é2,6-dichloro-
I

g%g 03 1(1-12 Pgrag{)%?r Iga{ 80)8/219 %1? ¥1 r{cll?a é%rg%igclg ?erms

ésidi'f’fahd) hacﬁcahdcﬁtmms‘aﬂudﬁaw%d ddeil 1rtté‘relhatngéﬂo1§ ¢GOS é}iﬂhca‘uon as
sol vates, tautoners and isotopes thereof and,

VA1

Ry thetrmastsalsinands aquadé%oaéélts”otﬂbé tersn selt” %ﬂdrr‘is‘ialéﬁw s used
Hél@glrljé%‘? to 'E-BE %cﬂqr%l%tﬂ)%hﬁé ﬁ}ﬁeﬁ% t %1&?%1 ec?tfxéar%ger om
salts or ne Wt ect ron1 e group

an acid
consi sting of acetic, adipic, alginic, ascorbic (e.qg.

Reﬁsmcmod)l@ ccasprarrtdl &2, ¢ éicglordcbam@a}aminc)),—1H-pyrazole-3-

CREROR ey P BT BR e g S P g Figbar B inkfie it thev
%C%le amsslvafég dw@ﬁ@@t Ad 1896186 et fRAY M Kore eeh@Bxt admits, N-
di sul hon| c, ethanesul phonic, fumari c, gal actaric,

g@d@s,@ﬂ@rl@uqlmgpn@mogrug& gl uconi ¢, glucuronic (e.g.
D-glucuronic), glutamc (e.g. L- glutanic),

e ( : : amed,
e e e T ——

(De-gobu @wkistig of dadt (ﬂdﬂ;ﬁmlad:glnﬂcﬁasb@'ﬂbsdﬂe@ Orascorbi®| aspartic
o1 CAsp e ar e YR BAoie CmBROrS (e £ () camphoric).

{ -
@eﬁﬂ%f Eﬁ?{ﬁﬂ:e c%‘béfﬁ'cm&flﬁ Eyolamic, dodecanoate dodeicglsulphurlc ethane

. | 'ené- 1, 5-di sul phonic, nicotini¢ orotic
duZalliStdpthnad mnancaulmm ﬁqmarp:hg@lpmmq gentio@lowheptonic, D-

GG AR R TR AR AL R TN
%ywlh& BpaHtL nbaﬁioﬁ)c,, 1s»saqht9ﬁ¢ Gaclidde. F,xmzﬁ -RicGic akd @S-DRIactic),

e sub -?rou acid dition salts’includes salts

fastabpiamica wnylawmb@m@t rg@lﬂécméldc (Drlomalinanglonisp
f t bi
Eq%ﬁﬁlhe? 1?:, glgl%lgr b%pgltl%g&%ng%tﬁplto?lzc %2% 'tn%% tfaldne-2- sulé)honlc)

ascor capr ol

nqﬂinlwnenerl Sidisulphonitodiecaiio] deic) fdmm iogalig @haﬁfma,rpamom
al ucoheptom c,. gluconic (e.g. .Dgluconi c{ gl ucuroni c
plosghor, @rqmwe»rﬁebacw §leatiamppecinic.sufphuricy aaﬂra%{ecg (+)-L-

%rtéé%g_, :tlg%%}{agﬁpf&ﬁ&esdlﬁﬁcc(e.(ge pgolu@ﬁ"c)sufphbﬁl% ,'V(file‘?lggnd

xinafoic acids.

One sub-group of acid addition salts includes salts formed with an acid selected
from the group consisting of acetic, adipic, ascorbic (e.g. L-ascorbic), aspartic (e.g.
L-aspartic), caproic, carbonic, citric, dodecanoic, fumaric, galactaric,
glucoheptonic, gluconic (e.g. D-gluconic), glucuronic (e.g. D-glucuronic), glutamic

(e.g. L-glutamic), glycolic, hippuric, lactic (e.g. (+)-L-lactic and (+)-DL-lactic),
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WD 2006/ 077426 PCT/ GB2006/ 000207 15 naleic, palmtic,
phosphoric, sebacic, stearic, succinic, sulphuric,

WO a0barises (e.g. (+)- L-tartaric) and thi ocyani BCHGBA®S/000207

More particularly the salts are acid addition salts
formed with an acid sel ectedgsfrom methanesul phonic
acid and acetic acid, and m xtures thereof. 5 In one
enbodi nent, the salt is an acid addition salt forned

th ul th nbodi t
Plett, BREAC SRHORn, ehedilisarbanfO o St FrAgele g (-

" BGarghric) bRM tHi6YIMERIaelase the salts formed from

met hanesul phoni ¢ acid and acetic acid nmay be referred
to herein as the nethanesul phonate or nesylate salts

Moee prstiewlerdy Swisels arggeidadgiionisglés fprmeqy withaingeid glected from
r?l'éﬁltaﬁesu %n&aacfdsan(afacétﬂ;t adidl \éﬁﬁ Ht%¥e%q D& cryst al l'ine

ous ur e ereo n one enbodi ment,
the salts are anor phous. In an anorphous solid, the
Irime:rrdjoxtian&itmhabalstsramabidreeldttimatsatncﬁwrrrwldlwitlemie&taaedutplmnic
15 crystalline form does not exist and the positions
¥dthe nol ecules relative to one another in the
anor phous form are essentially random see for exanple

etk eBboditlent, dhe ANAE BT acidPadditibd 99 dormBe ?Wlt:lﬂ) acefi®acid.

anot her enbodi nent, the salts are substantially
crystalline; i.e. the are from 50%to 100%

Eoiconsgriense theasadfs rf@meedtfm methagesuphores achhyndyecetie acid may
iaeer%‘?%ne*]%(etg‘gltggjfgé;y t%g %Selttﬁaa]?t 3u n}g{on% olr ??ﬁ%%la%o%gg @3{@ Egeltzité Qﬁts

espytiatlyi ne, or at |east 90%crystalline, or at |east
95% crystalline, or at |east 98% crystalline, or at

east 99% crystalli or at st 99 596cryst i ne,
ISR HIE f@tey@f/attmnﬁén o SPY Sl EmQypgus of 2
&qﬁgnteqhérb@p In a further enbodinent, the salts are
selected fromthe group consisting of salts 25 that
are from50%to 100% crystalline, salts that are at
InecstenBoginentsthasalisies amarpheus.t hat are at | east 60%
cryst alline, salts that are at |least 70%crystalline,

e a S%ntgﬂﬁ/&usasroﬁfi Vtﬁa ﬁ19966é1917 E?igge%l @qét%ggtq{ 91(31%? Zﬁ]ﬁﬂSQn gt

Crys I ne, eas
cyytslliak Ifmmedo@aiot sxikt e tm‘ posétionk @étie molecules relative to one

another in the amorphous form are essentially random, see for example Hancock et

al. J. Pharm. Sci. (1997), 86, 1).

In another embodiment, the salts are substantially crystalline; i.e. they are from
50% to 100% crystalline, and more particularly they may be at least 50%
crystalline, or at least 60% crystalline, or at least 70% crystalline, or at least 80%
crystalline, or at least 90% crystalline, or at least 95% crystalline, or at least 98%
crystalline, or at least 99% crystalline, or at least 99.5% crystalline, or at least

99.9% crystalline, for example 100% crystalline.

In a further embodiment, the salts are selected from the group consisting of salts
that are from 50% to 100% crystalline, salts that are at least 50% crystalline, salts

that are at least 60% crystalline, salts that are at least 70% crystalline, salts that are
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95% crystalline, salts that are at |east 98%
crystalline, salts that are at |east 99% crystalline,

WG 2b®714b@t are at | east 99.5% crystalline, anPCEH&BR®6/000207

that are at |least 99.9% crystalline, for exanple 100%
crystalline. 5 Mre preferallty the salts may be those
(or may be selected fromthe group consisting of
those) that are 95%to 100 %cryst alline, for exanple

98% crys al line, ?b | east. 99%

at. le

glrlgast $0 %’stalBPe,a?@ 1y ke goles Yy iResaltp fhapare at least
O SRt ystalInd QI that Ak hi 1@55‘( @g%aéryétﬁﬁﬁé sgﬁs ’Jlé? %351? %e@étb@@e
or at” least 99.8%crystal i1 ne or at | east

cxwtgﬂmlel jatte thaft ere adYearip?%S %e0PHadlines aad lsal‘wehath@e ﬁneast 99.9%

[ tall |t
giy?tn‘ﬁlé’ﬁ Ohgxas“éﬁgjlte%@(?tl atﬁflﬁryf’re?hahggulsghon: i gm d.

Anot her exanpl e of a substantially crystalline salt is

Mo@é efahblyy g @@ﬂshéyﬁeﬁﬂé’se%ﬁ fay BE sdlecte@frbsh thd BRupal t s
e invention, in solid state, can be sol vat ed

@@Sgﬂtm& phthesddhatare %ﬁ to 180 Yosrysielbiaefor gramplpptieatip%
0 | 5
LS R E T RS Pt DO BLUR R 5

89 9%t @l dtalhiae saht lefsd OO, Mﬂyttlﬂlhﬁébhﬁ)ﬂie&ﬂ Ppl3ohtstalting oast
ef i @eq her ei n. he terg ~aphydrous” as used herein
88 P C@S@Tﬂ“&ﬁfe YrrEamBEsiohyy frega flethe 20 presence of

some water on or in the salt (e.g a crystal of the

@ﬁb E){am}ﬁ@ lof ﬁ’éﬁl’i@i’é&rally 'i:ﬂ%faﬁlﬂéasﬁlt li’sea %%ll%tﬁl‘t f&ﬁf‘eﬁ%&

he 'surface of the (e.g. salt crystal),

meﬂ@ne%ﬂnmnt@cwdtm n the body of the salt (e.g.
crystal). Typically, an anhydrous form contains fewer

N g R e

adetivatidr per nol ecul e of 25 conpound, for exanple O
nmol ecul es of water. In another enbodi nent, the salts

ted. Were he salts are h drated t hey
?@%f@iﬁs rﬁ’\ﬁ?edp"%‘%%‘p} © §pJ1d Yatefa de e spvaRd g lafdr%a@)éfrr non-

flvasy &l B{l@n more WO 2006/ 077426
PCT/ (B 17 usually up to two nol ecul es of
wat er , .g. one mol ecul e of water or two nol ecules of

leensrembsimentothe salinase npmswy@lneétées amhydxz@us)o /’aee)fampiedf a
X .
Ol IR O e ol e eGP ROBE A %

defined herein.

The term “anhydrous” as used herein does not exclude the possibility of the
presence of some water on or in the salt (e.g a crystal of the salt). For example,
there may be some water present on the surface of the salt (e.g. salt crystal), or
minor amounts within the body of the salt (e.g. crystal). Typically, an anhydrous
form contains fewer than 0.4 molecules of water per molecule of compound, and
more preferably contains fewer than 0.1 molecules of water per molecule of

compound, for example 0 molecules of water.

In another embodiment, the salts are solvated. Where the salts are hydrated, they

can contain, for example, up to three molecules of water of crystallisation, more
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exanpl e, where there is |less than one nol ecul e of

wat er present, there may be for 5 exanple 0.4, or 0.5,
wW@r008/067420r 0.7, or 0.8, or 0.9 nol ecul es of WeCEGB2006/000207

present per nolecule of conmpound. O her solvates

i ncl ude al cohol ates such aslét hanol ates and

i sopropanol ates. The salts of the present invention

can be synthesized fromthe parent conmpound 4-

Usdalby G ehiwer Bolkenizoyt wilier) @)g: did Ryleddlel of wartd i BRY Yl dlcules

acid piperidin-4-ylam de by 10 conventional chem ca

Hevded NGustpichomaitin Bralge ey plse deitornmddn vduehthieqamber of

) . - . Cnni o
pichites HPRSE blofn b O At iR e o B or
ScaBIRES 9B RO Sre ibassitnu ene ndBBuleagemterAveeat, t0ORay be for
Samale b i e o3 b D B0 B SRR e LS b e
HbeBhiehpcHBpsmd. am no) - 1Hpyrazol e- 3-carboxylic acid

pi peridin-4-ylamde with 15 the appropriate acid in
water or in an organic solvent, or in a mxture of the
©iher solyasercinaludy alcnbelaigs swhsis widhelates ehd dopeiphrolatest hy|
acetate, ethanol, isopropanol, or acetonitrile are

ed.. lp,anot her. ect he inventi.on provides a
HE e OB sl iGN an PSR i e Bag Bofpound 4-
@;4-2ichlogh -6 & 2k Rt 8612 I Ipgiz61e) 3-ddrb i@ 201 depi Berédh @opyhide by
acid piperidin-4 20 ylan de, which nmethod conprises
v patingabcheaticalinmihests such g5 rethpdsfieserdhed in Pharmaceutical
; i y 3 . . . .

SRR L b 08 P L ERRDR S AR Comille 0,
WiermuthaRiditord AISBA™t3) 9039263 Hardebvao B¥& piges, Aaglist 2002.

reatjng the solution with an.acid to forma

?fé’éﬁ‘l’:}’: Rughealss Simbe BEPUC U Lr R BaPetent pamaging eyObe

_ | l. 1 0 . 1. D] QA '_ 1 .

R R R RE iR AR AR LEALE Pipd -3 RhRe with
e spbpede atiden seltarentin imonghiic kol b, frripe hixswreiof the two;
initiall di ssol ved be one In ich the.acid
s P onsheaivots s o TR Es PPt ieahGifpkdgnol. o
dRengdlevgbtisddd Which the free base is initially

di ssol ved may be one in which the acid addition salt
is at least partially soluble, a different solvent in

IprAne ey pe oo Breonveien poovids 2008 hobobprerarig anasidedddtion salt
e o _ ki g
S AR el ko PR 2 PSERUEDIL bl B

Suc preci prtates out
wdamalet ehivhtrhatRodredhpidses torfrimgna sigutaon aftcd-(2, 6didihi dron

salt, 4-(2,6-dichloro- e e . :
Wéﬁ%wmﬁﬁﬂg&-p&r@?ﬂﬁ-@a%wyée e pEReyinegtamyde free base ina
RIREF [(hiRalfy ¥l &TaER sbReft) SSRENEL JfoRents, and treating the

solution with an acid to form a precipitate of the acid addition salt.

The acid may be added as a solution in a solvent which is miscible with the solvent
in which the free base is dissolved. The solvent in which the free base is initially
dissolved may be one in which the acid addition salt thereof is insoluble.
Alternatively, the solvent in which the free base is initially dissolved may be one in

which the acid addition salt is at least partially soluble, a different solvent in which
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5 solvent conprising a volatile acid and optionally a
co-solvent, thereby to forma solution of the acid

wadaeiaes salt with the volatil e acid, and t hePCT/GB2006/000207

resulting solution is then concentrated or evaporated
to isolate the salt. An exadBle of an acid addition
salt that can be made in this way is the acetate salt.
I n anot her aspect, the invention provides a nethod of
fherBidnddaionash & lRskkolitdsibadduenthPbéihg added such that the salt
4- (2, 6-dichl oro-benzoyl am no) - 1H pyr azol e- 3-car boxylic
preFigitpEpertiafisplugiony| ani de as defined herein, which
met hod conprises treating a conpound of the fornula
n algrl{\ﬁﬁ\/gﬁl\élﬁlod/ ot.(PGrmiNE an Sid Hafitofrkaly 4'&2,&d{‘7:|higro-l\l H
W an organi c or-inorgani ¢ acld as’defined
barzeylamiml)Hél-pylaasieBychrbedyliontid payeiridin-d+ylaniifde adissolved in a
[ l. t to renpve the tert-butyl oxycarbon
gc{lg%g Iccgrﬁgr%lgg? g]vgtgn(lfcz}cg? %raﬂoqﬂtqoaﬁfys%lpq-sq}%/lent, ereby to ¥orm a
$lkttorfordh e i@ b0 RERZAV AT HRG1HTE B8 24Q! tRe RrsGRhBASMbE is
acid piperidin-4-ylamde with the organic or
then cgenencatad bdevapochtabibiismat the sakolAat éxampldef answidladdition
addition,salt, thus foroed. The sglt is typically
SRCbhoshl a8 Birde o WY rHaree bent Tas Tt s for med
and hence 20 can be isolated by separation of the

EDdriothet bpatt B i60¢dtioh Phovidesth m&Mod bf forRidOdh adi &dEEd salt

formof the i nvention can be converted to the free

pEEE2. edirhippibsazdllyming)- 1 Hrivrarete-$aptb ok ¥inady pipstifiads
. K h i || . le. t
YRl R a ety I R RE LB ee Bha U ol e

fdmaisgiX)a col unm cont ai ni ng an WO 2006/ 077426

PCT/ GB2006/ 000207 19 am ne stationary phase (e.g. a
Strata-NH2 colum). Alternatively, Mesojution of the

7N

OMe

N
Cl
()
Cl N N
0] /\
N
N
H

with an organic or inorganic acid as defined herein, other than hydrochloric acid, in

(X)

an organic solvent to remove the fert-butyloxycarbonyl group and form an acid
addition salt of 4-(2,6-dichloro-benzoylamino)-1H-pyrazole-3-carboxylic acid
piperidin-4-ylamide with the organic or inorganic acid, and optionally isolating the

acid addition salt thus formed.

The salt is typically precipitated from the organic solvent as it is formed and hence

can be isolated by separation of the solid from the solution, e.g. by filtration.

One salt form of the invention can be converted to the free base and optionally to
another salt form by methods well known to the skilled person. For example, the

free base can be formed by passing the salt solution through a column containing an
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salt in water can be treated with sodi um bi carbonate
to deconpose the salt and precipitate out the free

whawe/077ibe free base may then be conbi ned w t hrEneBh@6/000207

acid by one of the nethods described above or

el sewhere herein. 5 Salts su€h as acid addition salts
have a nunber of advantages over the corresponding
free base. For exanple, the salts will enjoy one or
IRIE stkiohdt9 phh! L Qnh eqa@ommﬁgﬁﬁ?.oxﬁémmﬁ‘el&,r@s%mﬁﬁeofthe
in that they: w1l be nore soluble and hente wll be
$pditin ayatdrean be (reatad miithi sotlivat bigarbprate to ggcomipasaithe saly add

wi |l . have. better stapildt e. g. 4 nproved.shelf. life); .
Heripi V8t BE 1e8 b, el Ly A PR g i ahorr i
Pasheofane metiRde tiedceibbe bt Bk o elsewhate hagbia.ni strati on;

w || have advantages for production; wll have

roved solubility in aqueous solution; 15 wll

Iﬁ%l upla g 2oid pididon s day e anupbedadyadages pygr thave

j ' n it Vo

R O S L DR FEL oL eI SN o nP R BrBPoP e
fablomingadrantapesidvar the fadvimnd amghatithespecause of its good
stability at elevated tenperatures and in conditions

of ehi g1l b&mdtd sduthe Bhdhdnte will Be béfferTor NAhRSS@RI (BY. by
(as defined herein), absence of pol ynorph and hydrate

f or matnfeMon)and stability in aqueous conditions.

Mor eov it has exgcellent wate lubility and has
pett oMby ESEReHLER (o B el as 7 hi gn
meld i Rell RRicMedter thinddlisi@ilftp ot her salts. The term
stable' or “stability' as used herein includes

cheni wal bsleabbdsia gndahetetwt beiter 2& ist adminighyioncal )
stability. qu term_chenical stability' neans that

t he CWH‘L%%YF?& VEERes dOSRI8AEdO an isolated form or in
t he f : TTeTaEN| [ lit.t S provided in
i i sy SO RRIIRD i dbheeritont 21 Py

ac oeptvilbheredmttet gySicocltintivd prepedtiesadj uvant s as

descri bed herein, under normal storage conditions,

wi t*h may hayeingroyRs akesAneeracHEg: 484t i on or

deco [ 'oEi-‘ ‘l(?gt . &S%'ity' means the WO
200’678132%%6 }p?%é E%‘g@]ﬁ% compound can be
stored in an isolated solid form or the formof a

$he mdthhaeswighahatonalt form is particularly advantageous because of its good
stability at elevated temperatures and in conditions of high relative humidity, its
non-hygroscopicity (as defined herein), absence of polymorph and hydrate
formation, and stability in aqueous conditions. Moreover, it has excellent water

solubility and has better physiochemical properties (such as a high melting point)

relative to other salts.

The term ‘stable’ or ‘stability’ as used herein includes chemical stability and solid
state (physical) stability. The term ‘chemical stability’ means that the compound
can be stored in an isolated form, or in the form of a formulation in which it is
provided in admixture with for example, pharmaceutically acceptable carriers,
diluents or adjuvants as described herein, under normal storage conditions, with

little or no chemical degradation or decomposition. ‘Solid-state stability’ means the
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walRdoaent4g6 or adj uvants as descri bed herein,

in which it is provided in adm xture with, for
exanpl e, pharnmaceutically acceptable carriers,

normal storage conditions, wth little or no
solid-state transformati on 2@.g. hydration,
dehydration, 5 solvatisation, desol vatisation,
crystallisation, recrystallisation or solid-state

dARBnd b4 PBSitbie@N) an Tslapaté@srdma foﬂh@ oy mwegfoﬁﬁwralsshd mulauon
non-hy roscop ICI;i/m rel at ed terrrs as used herein

inefhaeh it axs pabisied i ltxha@ withs tr lgxdrepls, phaamagngiball yasiceptable

to t
gesB i Ers e R A ST g P R hetsif R P e R s
Wiih 886 drebablilstafe i mitdrihatian (. @ hydition} dahpd@ﬁa@
changes in crystalline formin conditions of hig

livtigatiop, agseletisaipnnenystabiseian, wetstallisation op éoltdosiyte@fnase
stal (internal water) in conditions of high
t%‘gﬁgi%%e hum dity. Preferred salts for use in the
preparation of liquid (e.g. aqueous) pharmaceuti cal
Tlonpnss tronrsygasseopict’ andtdinthygnossapit 8y’ { aulaklages] teines as used

yl t at ' 15t f
A TG ORGP Ao AL AGR> 55 BRSP4 G5 RAVEB G PUKE 1 e v
Tglagu I) g? wafer gvheﬂ@kﬁcg skd ccg{d%ng lof B@W}eﬂévé’rﬂ{lrﬁidl@f fotr R€ample

carrier .0. water), noretypically greéater
Wamelatd@ lrrgmrﬂty, qmldéfreipa)bt yn@rgaﬂ@ngetshamr}zs&llmge/ ok iand

GE8BicR: St Rah Py tof Sifrade 5 by it et e O s 86 e

GRERG] Whidf) iARoRA iSRS fMtivt hami&ent ai ni ng an acid
add|t| on salt of 4-(2,6-dichloro-benzoyl anino)- 1

yrazol e- 3-car boxylic acid g peri di n-4-yl am de (such
%rg arred spissipr aﬁfemath@lpr&&ér@flale ef haad ks gtagreens) Rearewecyical

ERARRBAOGHSI ok R L8L BLARLY ok nﬁesy%mr@t a%ztatﬁ@ mixtures
mmeaf & ddfimad hal@mjg]/aﬂing aabhfod[tyhl y givgh digtuelr cahﬁb&r(e 25water) of

and rmr raply greater than 3 2
$rﬁatsr %‘F’éfléﬁrfé’é %r&ﬁﬁarrl%rr(%gpwaﬁewﬁ@@m ﬁyegﬂa{ly greater than

anfﬁgﬂﬁl' })geg%a&sﬂg%dt&q&mgis RAHROH mDA MetePiblf gRh B0

cid Itron salt
#g(n2l, 6- di chl or o- benzoyl ani no) - 14
pyr azoI e- 3-carboxylic acid piperidin-4- yI am de

d f
B E et R0 A e Rl P R PR B Dt g o
Qcﬁlem %@Q@n@%ﬁ%&ﬁn@ﬁé@%@&ﬁb@@ﬁ?@ﬁ4 (Z4-dmamldrb-benzoylamino)-

}%pl cally greater than 20 @yfr eferably greater
} ?m'r@_zsl%F@ﬁboxidﬁopc%?@eﬂ@ﬁélfﬂﬁ o(syihestthe mepdpte3nd

{a% and mixtures thereof as defined herein, and preferably the mesylate) in a

concentration of greater than 15 mg/ml, typically greater than 20 mg/ml, preferably

greater than 25 mg/ml, and more preferably greater than 30 mg/ml..

In a preferred embodiment, the pharmaceutical composition comprises an aqueous
solution containing an acid addition salt of 4-(2,6-dichloro-benzoylamino)-1H-
pyrazole-3-carboxylic acid piperidin-4-ylamide selected from an acetate or

methanesulphonate salt or a mixture thereof in a concentration of greater than 15

UNBET/GB2006/000207
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In anot her aspect, the invention provides an aqueous
solution of an acid addition salt of

W@ 2(08/06Ma6 chl or o- benzoyl am no) - 1H pyr azol e- 3- cB€DHGBRI06000207

acid piperidin-4- 5 ylam de (such as the nesyl ate and
acetate and m xtures thereof2las defined herein),
wherei n the aqueous solution has a pH of 2 to 12, for
exanple 2 to 9, and nore particularly 4 to 7. In the

|
e e R R e e B gl apd more
preferphlp foegaterdhandooligient, is a nesylate or acetate
salt 10 as defi ned herein, and in parti cul ar the

ge?r%tl?e% %s@efc ihe( %ant&%\ﬁg%bgsn%g%igg S I#W&P of an agi%ua%lg%%n
ddtt - dchor6 Mehgoy¥dn o RCH G yPAZRRS-3-dhdbody i #d fipetidin-4-
protonated formtogether wth one or nore counter

vigmddesesuclop the masylatecind agetaisspd niiguresahereolastdsiingheein),
S d

RereRl e RRAR FERto e £hi o2 S REb P2 S ppiEL e
paiodlatigdtto Gne of the counter ions is fromthe
fornmul ation buffer as described herein such as

tate. In fur odji ment there one _Or
B Pé B ap Rt dedien SRS 2o e oy iom sBF vosd e 06 T
EA1QMe5@1Hed B reid BE, irf‘d&f%‘ﬂréf@ﬁe& @rﬁB@cflﬁlreﬁt Y LYk R Ste BP acetate salt
aqueous sol ution of 4-(2,6-dichloro-
bedefopH aricio and i pytiade the Mesgatesaltl i ¢ aci d
pi peridin-4-ylam de |n protonated 20 forn1together

G R e e g s

HTHF};@/rézld)IId-Bl%ﬁrlﬁ)Qym &did p@ﬁﬁd@%?laﬁﬁd@m@bl@hﬁt@@ forNtogéther
the situation where there is nore than gne counter ion

t/VF{[B ORE GEBIPEC SHRL| igps ayd optionally one or more further counter ions. In
I
aCI %ngdcﬁltﬁeﬁ’tr &e@ﬁ?é’élﬁ 1 10hs 14%1&5@5%311%ﬁ%§\%8ﬁ%ﬂa%cand

pi peridin protonate orm
petaat Insdrdovher embadmnat mofithe cafnterdoumn ie fronothe fomiulation
xt ur e, of metha es | phonat e andwgcet ate

Bo s e athed B b Sharyc o SbodigeptBere may be

6@@@6re'fﬁﬁ§e%ﬁﬁte@§on§ s&dH Rl G rld@Non Zrehg fHdRY §8lkde§ N
t heref ore provides an aqueous sol ution

4- (2, 6-dichl oro-
Benmopntien thetefarrippgiidessingqgeasasploskign n€4-426dlichloro-

L M g -

Gaintbgéthéronish 664 echet dountet im§ ble@sdfrphanéethenadiihonate and
acetate_and optionally one or nore further counter

Acstrse ankepissally GRS oF M MBhET caHaleRiongPyeh s ehksidsgon.

In the situation where there is more than one counter ion the aqueous solution of 4-
(2,6-dichloro-benzoylamino)-1H-pyrazole-3-carboxylic acid piperidin-4-ylamide in
protonated form will potentially contain a mixture of counter ions for example a
mixture of methanesulphonate and acetate counter ions and optionally one or more

further counter ions such as a chloride ion.

The invention therefore provides an aqueous solution of 4-(2,6-dichloro-

benzoylamino)-1H-pyrazole-3-carboxylic acid piperidin-4-ylamide in protonated
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The aqueous solutions can be formed inter alia by
dissolving a nesylate salt in a 5 solution of acetate

WO 00vs/0(R2¢) an acetate buffer) or by dissol vi ngP@nGB2006/000207

acetate salt in a solution of nmesylate ions. The
nmesyl ate and acetate ions mgy be present in the
solution in a nesylate:acetate ratio of from 10:1 or

| ess, for exanple 10:1 to 1:10, nore preferably |ess

%(ﬂ'%ntogét%er With l}lg & 1%1 r%ncohl_ntft iops Feéegciécq %glﬁnrggﬁél%ep%gétga%g and

hévadie 2ndloftionh g 8né biadode flirthéfoanteAionk etdhadslaycHsrRi® 188, and a
1:1 to 1: ég In one enbodi nent, the nesyl ate and

BigrEtheedins are present in the solution in a
nmesyl ate: acetate ratio of from1l:1 to 1:10, for
?ﬁ@ﬁ%{le@uslso]fuﬁdhs kaf be Yrmed- n:!'te)t lec}b] di@golx]ljﬁlé tn‘?eséla@e Htina
.g. approxi mat el
s@hiiet offresetafe 1bhe(esg1hrt acetaag/btkféerbmf lj}edmmblvang anbedtite sadin a
bLit.info 1 nbodi pent a% C{ﬂ? 15 In the cont ext
Sqlutigro sy Al s b meiiets g ?HSW@W&@&%S&%H&% c
6lion 1 a rﬁéﬁfﬁeﬁé ‘0 8atb Wit{osF thom 20: @tbfrﬁe%s f%péfgﬁ%lé 10710 1:10,

acetic acid and sodium acetate, for exa
sorcpeteraprloss thep s b)qr hess dlap 741, Or less thah|6sl |@H1®mtha|nr5 1or

12 buffe sul IC aci d
g Sty b iBee e TR AL PPy rom
i 11vent 0o NIned1R etny@de;raéﬂtythe RagsiTae et la@@hﬂeyo@%@ ptcabiten the
salts,. and 20 exanpl es_ of fphar maceutical ly acceptable

selpgan 1&@@%{%@&%@%@6 rgtiomdiEpan éil tgl;10, fgzxample 1:1 to 1:8, or
¢ u I n harm Sci.

i Al 1A0EoRS 3 Gy da £

phar maceutl cally acceptable may al so be prepared as

iTht¢ equeedd aflwiorfsaf e satts afay apuffered obenleudfered bwdn ont o

E‘Bﬁ ceuti E )%.flx)é acceptabl e salts. Such
‘gﬂ BOUFEdi Iy acceptable salt forns therefore
al so form part of the 25 invention. The conpound

fr the cOutektCIThey &1@ edd@ayh ﬂaﬁheduwhl@yx{e@%bﬁn@m&ﬁé mw ic
acid piperidin-4-ylamde may also form N-oxid

Reebyred dullenis adauffes rfmdtfgpm ﬂ¢6élatan1dramd@ﬁdmheacetate for example
a nt_.s
%t‘;c{ d{ ggféﬁ%%gt?%%%dg%aw& !ﬂge&c %Xs 3—& ad' gl A5 R B I, ef the
pethangsalphbaixydcl dCsattdiad h sombRity @ﬁab@ﬁﬁ}ﬂ)h@/rﬂnv anced WO
2006/ 077426 PCT/ GB2006/ 000207 23 Organic Chem stry,

l\/arch 4t 1i Editio Wl ey |nterscjence,
Eg?g énveﬁ%‘ropua&%‘iya’roﬁ yP r@i‘?%’é‘éa%%f’%%t h’ﬁ&éltfbﬁfl@ he
e
sy 514)f%h9fm*em%ﬂf?‘;ﬂ@%t%§y%gs R i pusebd i Befae pral, 1977

tRharmaceutically Acceptable Salts," J. Pharm. Sci., Vol. 66, pp. 1-19. However
salts that are not pharmaceutically acceptable may also be prepared as intermediate
forms which may then be converted into pharmaceutically acceptable salts. Such
non-pharmaceutically acceptable salt forms therefore also form part of the

invention.

The compound 4-(2,6-dichloro-benzoylamino)-1H-pyrazole-3-carboxylic acid
piperidin-4-ylamide may also form N-oxides. N-Oxides can be formed by
treatment of the corresponding amine with an oxidizing agent such as hydrogen

peroxide or a per-acid (e.g. a peroxycarboxylic acid), see for example Advanced



10

15

20

chl or oper oxybenzoic acid (MCPBA), for exanple, in an
i nert solvent such as 5 dichl oronethane. The conpound

W@ 2(08/06Ma6 chl or o- benzoyl am no) - 1H pyr azol e- 3- cB€DHGBRI06000207

acid piperidin-4-ylamde, fromwhich the acid

addition salts of the inven:z' on are derived, salts

may exist in a nunber of different tautoneric forns
and references in this application to the conpound
i.ncl yde, al | for rti uIarIy, in the
GRSl e eh Baiers MRichits Efiiom: 85y TFraciggicapice. More
érﬂgul&fl NiBxid be made by th dure of L. W. Dead

f) }(I:f Xlo? %)(-:abnenezréf)la earr}ll ng)prolcﬁ 1|%)r3(;roazol e- %e cg (Lg%nxyﬁoﬁgq
é%Wd 7p$ Q9e5i4d iimwhiop thenamene compoend stredated With two

ut licit t
oA oSl ei WG B Bu P el At Ferispieht i ot e
fenIda@hafce to be taken nevertheless as enbracing

bothtautomsricforms 00 4 NHNHH/ / HNNN-N
eover, in the context of the acid addition

Iafr @%nmunfi|4e<2>md@hkor(arhenao&amlm)cléi—pmmlﬂ 3-carboxylic acid
ot MG BERE ATl A B0 LE O e

sedts ingeryt escishvirt dnnmrnbemff dmﬁdsrentl tsbmpiic fatkahd refeieddss inakid
reference to a particular el ement includes within
‘gef f h3ermst enent

?ngw%%‘pt@ thy sompQimg gadu For exanpl e,

a reference to hydrogen includes within its scope 1H,

%ée pdAiculand i3 bhe(abld acﬁﬂ%r{ ﬁ[th ¥f the §hRnB0E 88e gﬁaﬁé‘i% bOB of the

yenlncuevvltlntelr scoperespctlvey
4-356-diddrarhgnaeptaming)-1Bopyamedld-8@arbpRy ROBEH O ibedidti-4-ylamide

6/.00 7 24.Th b d
RN R e e R L

IR RbbBEAtioh 0w OARUAE A BRAb&fofmARe hAiodRGhketehevertheless
i sot opes. . Such compounds are preferred for

@W@B@Ugb%thdgléompﬁcgrwﬁher embodi nent, however, the
compound may contain one or nore radi oi sotopes.

Conpounds cont ai f¢ng such radi oi sotofes nay 5 be
useful in a di ostic context.
NH
H—~
\(%/ \(S/
N—N
H

A B

I

IZ/

Moreover, in the context of the acid addition salts of the invention, references to 4-
(2,6-dichloro-benzoylamino)-1H-pyrazole-3-carboxylic acid piperidin-4-ylamide
and its salts also include variants with one or more isotopic substitutions, and a
reference to a particular element includes within its scope all isotopes of the
element. For example, a reference to hydrogen includes within its scope 'H, *H
(D), and *H (T). Similarly, references to carbon and oxygen include within their

scope respectively '2C, *C and '*C and '°0 and 0.
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Al so enconpassed by references to acid addition salts
(e.g. the nesylate salt) of 4-

W@ 2006/ di4eh| or o- benzoyl am no) - 1H pyr azol e- 3- car PORGBR@6/000207

acid piperidin-4-ylam de are any pol ynorphic forns,
sol vates (e.g. hydrates), % npl exes (e.g. inclusion
conpl exes or clathrates with conpounds such as

cycl odextrins, or conplexes with 10 netal s) t her eof .

ﬁstal Stru %gs f Acid AdltLon Sal ts
J35Gpen oh B BisEiheByr SR RibRe Ry 12 0t Brodimenbal bt
AGbstidal BRIdofipdudydoatditifo ARiHASEEE isBRPeA NS co %ued“s' He

addition salts of 4-(2,6-dichloro-benzoyl am no) -
pypfeared lfer thergpewinypei mt@rpnﬂv@dn@mﬁ Iwngﬁlvamﬂcbecommmubé may

. t |
SRR 05K S Rer BRI BReS, (medin e Ming 4R sediaRpres may
I weefudlih h dRagnbdir doatet.” substantially crystalline”
havi ng t he neani ng defi ned above In particular the

syl ate and acetate salts
é'lﬁefneorapaémdobwéﬂswﬁ ot 6§d1t1qm e 4o-81 the glesylate salt) of 4-

- ti
B LRI BB beRh B BT RO R B PP A R
@eysy pblystorpiae tores, fadvates (argt hpdratasp eahslents (telgemcﬁmon
|nv ntion Thec tals and t elr c tal structuyres
RPIERES Oh BIEERISS PG OTEP RS U Fbefe S T i fogadses with
ﬂn@ﬁlsyme%f_SI ngle crystal X-ray cr yst al | ogr aphy, X-ray
powder diffraction (XRPD), differential scanni ng

calorinetry (DSC) and infra red spectroscopy,
Coigtel Struatpzes of dcid Additian Salis e —dtchhrobahzwla?rmnovﬂé{-

RERAYL WL 0L 061G pyaLalss SR ader condi ti ons of

by gravinmetric vapour

tu t f
ERERCHOH 1oV, 78 oRRa BP0 a2 o o e i P -
Mai&ié—@%arbb&yﬁé adill peedipty4- Whinfifle €ATbPANEPRELLS sQ@Bdtantially
accordi ng to conventi onal methods, such 2006/ 077426

rtaldpe.oberapromularemnbedinensicsthe stsare pitantinldy erystabinenthe

i azz

RHRSRIBLAL, s et AR o BRI gyl e
mlasyld% aidhidetate s{lisrif ér(Qat-dioniatobeltayi-agiino)-1H-pyrazole-3-

?I | ogr aphy/ Oxford, University Press, 1992 | SBN
@r oflg ged papet isfyfamige fo wbsmialy Eygline.Thi s
techni que involves the analysis and 5 interpretation
Phe 6r?§al XdeqYibdh anFeﬁPéridQHelPEry%ﬂaf‘&}&t&&yﬁ)trﬁl furt %}eas cts of the
crys structure of the nethanesul phonic aci sg‘ft of
inveios- di chl or o-

The crystals and their crystal structures can be characterised using a number of
techniques including single crystal X-ray crystallography, X-ray powder diffraction
(XRPD), differential scanning calorimetry (DSC) and infra red spectroscopy, e.g.
Fourier Transform infra-red spectroscopy (FTIR). The behaviour of the crystals
under conditions of varying humidity can be analysed by gravimetric vapour

sorption studies and also by XRPD.

Determination of the crystal structure of a compound can be performed by X-ray

crystallography which can be carried out according to conventional methods, such
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benzoyl am no) - 1H pyrazol e- 3-carboxylic acid
pi peridin-4-yl am de has been determ ned by X-ray

W@ eysiaisogr aphy - see Exanple 2 bel ow. Tabl e PCGB2®6/000207

coordi nate data for crystals of the

4- (2, 6-di chl orobenzoyl am nops1H 10

pyrazol e- 3-carboxylic acid piperidin-4-ylam de
nmesylate salt in Crystallographic | nforrrati on File

bl FRLT 38R b PuthhERaR™ b A ERbiazzo,

Hit £ pMohaseyDl. Miterlae FuBtdrdent -G qlls i /Zaa o a{hHHM) Catti,
ternatlv fil for ts suc s.a PDB file format
Oategatppiligaion of Gristerspny o UrgrerbePiegs, 1953 ISBN 0-19-

&@Wgrmd 25U AY. S%tsﬁy@t(gfb% Dﬁh@%&@iﬁq&ﬂn()éfvg{me tl%{sfsrg}{d

be used or preferred by 15 others of s e art
indexpretationtof whd X-rbe ddfypetioardf singketcrydia. use of a
different file format to present or manipulate the

di t f I t hi f th
TRCLSHATFbaRE bR AR ESyaRant adth Bt Futhp Bignioro- |
H@Q&S&I@‘hﬁn@aﬂH-pb/fhzblel-yédrb@iyﬂz‘ig atid plﬁrﬁllrﬁ-ﬂ%llélmﬂ@ q'la@bee'ﬁr om

the X- ra%/ crysta studies, it has been found

fi¢terminerh h@s&ab’&ﬂéﬂt@%@faphﬁs seedexample 9 belaw. st r uct ur e

t hat bel ongs belong to an orthorhonbi c space group

tals
7403233060 A O YLl L S amig 1
Pyrazole-3(@rboxylic afid. plpmldm-d-lymym;le miesylate@hloén Crystallographic
g_gb%%lggﬁ tilsf(&PP% l!‘OrI]‘I\{‘l%'p see p[aﬁ) elnda%% Barovnv%t Qggegrgj)étpa%rdll)
Adf 253 615¢ 01 ARBRAQY LB T ARYAdHPHERE Afin S ATREDRRY L

aci'd pipefidin- 4-ylam de which 1s crystalline and
faanatssyclnasca 9@Bafﬁ1e sommet {ag.gomsat sensisiertt w1th tEagelithe EBI

st al uct def i.ne
B erckie 208 S mitee DR oRe R eaRipbpeled by
21066/09 ¢iGHAR IRkt @3@@@4&{0\0@0& ap gﬁrefl@&athtﬁ§ ubd ¥4 ﬁk‘ferent file
|attice paraneters at 93 K a=8. 12.44(10),

format togyresent g mepnipylate-thgceordipategpidher ab]@; iSjaighiy the scope of

ﬁ'lre %f)ﬁés@%t 1%%&1"31%5‘" The tcg%{al pt?l!lccl)lﬂg Df Ex%l r&%%g{te( %a"i‘téi)ll_lusgated in

such™ as
Nghmsrlzmd\@el Yy, the crystalline structure of a conpound
can be anal ysed by the solid state technique of X-ray

Eaum Blcsction o0l Xedcan be garpied ou L
Q@@@tﬁl Qﬁ@tvﬂf@ it BeloAgEhNRB IR ofthorhombic space group such as Phea
(# 61) and has crystal lattice parameters at 93 K a=8.90(10), 5=12.44(10),
c=38.49(4) A, 0= B =1 = 90°,

Accordingly, in another embodiment, the invention provides a methanesulphonic
acid salt of 4-(2,6-dichlorobenzoylamino)-1H-pyrazole-3-carboxylic acid piperidin-
4-ylamide which is crystalline and:

(a) has a crystal structure as set out in Figures 1 and 2; and/or

(b)  has a crystal structure as defined by the coordinates in Example 2 herein;

and/or
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and in Introduction to X-ray Powder Diffraction, Ron
Jenki ns and Robert L. Snyder (John WIley & Sons, New

wOonk/074906) . The presence of defined peaks (aBCDPBR®E00207

10 to random background noi se) in an XRPD
di ffractogram i ndi cates thapgthe conpound has a
degree of crystallinity. A conpound s X-ray powder
pattern is characterised by the diffraction angle (20)
d i . I N [ 0
B e 20 PR A RARE 212 Pl 5 40
Aquatp en = 90P, afiador& n 0, (where n=1; X=wavel ength of
%ﬂe cat hode 15 used; d=i nterpl anar spaci n% and
d| fRESAYHH SHMGIUE tha?—léerl@lgﬁ belong & #n amborhemhisi spaes group
%1 @g&gﬁ%?ngl e and overall pattern are inportant
or |dent ation of crystal in the X-ray powder
diffraction, due to the characteristics of the data.
Atternpavedy, ith«ecry’rsilaﬂhlw'trug‘/tuwuflﬂd cmpotind earste z'mal)isyd by the solid

HP SRR G o7 Ry dofacE Pl R ot GREP R gared ou

ARBEH LRI &AL I*th'H%ds Ju@h aslghobd @6@‘»01‘1‘3&1 A¥€in (see Example 6)
di ffraction angl es usual Iéémaan ones whi ch coincide’in
er

arkinrdatreducton s¥-12y Powd ArctioneRon ﬁcmkmsp@dl&pbaﬁd Snyder

UG R PRSP A ¢RERTO20 a0 Be PESHUE TigsiAtd peRE astipposed

aﬁ*addcﬁm Hadk@tdlﬁhﬂeﬁ)tdephﬂl’ﬂ XREDidiffigaiopfan® fnddcated, tRat the
di chl or obenzoyl am_ no) - 1H- pyrazol e- 3-carboxylic acid

POy has & WTSWPE@YP%@@H}’ZS been characterised by
XRPD.

A-ofpBuid s K. &g%%pgé@% Rk tfeﬂyer a@%@ dﬁf&@tﬁ%?%%l% @6)

aci d p| peri d anesu oni C aci
fraksinterplXhar ayaqmng/\(jﬁ maﬂtnfeltarsacf amX1 -rpadifractioaspecttinal Tiesasire

%?a?é’g‘byi Bralold Y Sariin, MR A8 0o S LB AR 0L 30  athode
sell 2ZdEndt 19 Vsﬁ’%@ﬂ%’z and Qﬂﬂhﬂﬁ)cn@ﬁ'aﬂg’lé)azf@ér& 1&%@9@9’ dpabings,

acid piperidin am de acetic acid saf
diffragjiop gugleand pmmlé@mt@n amtrtp@rtnntégs@nnﬁxﬁwtrpn@ﬁ csyht;nlmm the

h
ey S o R S O B e
fhtenbitpaidubim@ngseidtBhterprete€5ingd RARS BePAcied defdhtirith the

relative intensitjies..  Accordingly, in another
Urashan REFRYStal greWEhnReFicloHZgsra8d mpesiramsuitonditions Inyddition,

GV T BB 8Bl e g 2007
"Blod Imbabss pean dlam plea}ds ade xmelukiapezr]xg na‘nla?gelr dyanpoedien at

(%fffr tlon angﬂes other than those stated above.

Both the acetic acid and methanesulphonic acid salts of 4-(2,6-
dichlorobenzoylamino)-1H-pyrazole-3-carboxylic acid piperidin-4-ylamide have
been characterised by XRPD.

4-(2,6-Dichlorobenzoylamino)-1H-pyrazole-3-carboxylic acid piperidin-4-ylamide
methanesulphonic acid salt has an X-ray powder diffraction pattern essentially as

shown in Figure 3.
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w@paeiontyse (d) set forth in Table A

pattern characterised by the presence of major peaks
at the diffraction angles (20) 10 and interpl anar

16.60 5.34 18.30 4.85 18.45 4.81 19.45 4.56 22.90
3.88 The X-ray powder diffragtion pattern is
preferably further characterised by the presence of
addi ti onal peaks at the diffraction angles (20) and

] j o le B, 1 .
b GRS ER) s Lt e A8 s e
2006 a0 #3412 BaPCTKGBY PO GHOOd AL tioR Batte?B esi@nBalKBas2hoM8 in
56 The X-ray powder diffraction pattern nay al so be

@Fa terised by the presence of peaks at the
diffraction angles (20) and interplanar spacings (d),

BnéhcheefeeiRiYowde K- ra}/ AL BRI RSte SR AWe dﬁ‘es};—@@ necelq:ns of the
Tabl e C 201 di A | 55 19.41 12 10

¢ifrgetipg angle (30), mtmplwr spaging0(dpashrelaive intensities.

Accordingly, in another embodiment, the invention provides a substantially
crystalline methanesulphonic acid salt of 4-(2,6-dichlorobenzoylamino)-1H-
pyrazole-3-carboxylic acid piperidin-4-ylamide having an X-ray powder diffraction
pattern characterised by the presence of major peaks at the diffraction angles (26)

and interplanar spacings (d) set forth in Table A.

Table A
20/° d/A
16.60 5.34
18.30 4.85
18.45 4.81
19.45 4.56
22.90 3.88

The X-ray powder diffraction pattern is preferably further characterised by the
presence of additional peaks at the diffraction angles (20) and interplanar spacings
(d) set forth in Table B.

Table B
20/° d/A
12.80 6.91
21.40 415
22.00 4.04

Tabl e A 2P¢T/G82006/000207



13.55 6.53 26 14.00 6.32 7 14.75 6.00 8 15.50 5.71

25 16.60 5.34 100 17.30 5.12 15 17.75 4.99 16
wQa 2008074285 90 18.45 4.81 65 19.45 4.56 65 POT/862006/000207
4,27 18 21.40 4.15 40 22.00 4.04 42 22.90 3.88 71
WO 2006/ 077426 PCT/ GB2006/ 09207 29 23.50 3.78 45
23.90 3.72 27 24.40 3.65 32 25.00 3.56 61 26.00
3.43 18 26.50 3.36 20 27.00 3.30 30 28.00 3.18 14
28+40—3—34—34—28.70 3.11 17 The invention further
pro2d.@les a siitstantially crystalline nethanesul phonic
actd——spatt—of
4- (25,8 di chl®Fpenzoyl - an no) - 1H pyrazol e- 3- car boxyl i c
acid prperirdim=4- ylam de whi ch exhibits peaks at the

_di i; X owder
SRR pHUAE: LB ROH RSt M hethalsRed Y ncREMERL of
pedék st thediffabtborsanmbes (30 )raalddhterpdanan tyeciigs Yd)aand piefdgl he
in Fj.%ure 3.. '
intensities shown in Table C.

Table C
20/° d/A [

4.55 19.41 12
10.80 8.19 9
12.25 7.22 15
12.80 6.91 56
13.40 6.60 12
13.55 6.53 26
14.00 6.32 7
1475 |  6.00 8
15.50 5.71 25
16.60 5.34 100
17.30 5.12 15
17.75 4,99 16
18.30 4.85 90
18.45 4.81 65
19.45 4.56 65
20.80 427 18
21.40 4,15 40
22.00 4.04 42
22.90 3.88 71
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In a preferred enbodi nent, the invention provides a
substantially crystalline nethanesul phonic acid salt

W@2004/0(R26- di chl or obenzoyl ami no) - 1H- pyr azol e- 3PCT/GB2006/000207

carboxylic acid piperidin-4-ylamde having an X-ray
powder diffraction pattern ogubstantially as shown in
Figure 3. 10 The invention also provides a
substantlally crystall|ne acetic acid salt of 4-(2,6-

di-eht-orpbenzoytam-no)—+ H pyrazol e- 3-carboxylic acid
pi p8%.5@| n- 4-yT& i de whi ch exhibits peaks at the sane

dirffractiomangtres—as—those of the X-ray powder
di f23-8&1ion P& tern sWown in Figure 4. Preferably the

peaks have the sanme refptive intensity as the peaks
re 4.38%|In a Yeferred enmbodi nent, the

I nv bn proyv] fles a supstantially crystalline acetic
a(:lgg]édat of® 585 61

4- ( & di chl s ppenzoy M no) - 1H pyr azol e- 3-car boxylic
aci dpi peridi'n WO 2006/ 077426 PCT/ GB2006/ 000207 30

4-ybagd e hayinhg an Xy ay powder diffraction pattern
ubstantially as shown in Figure 4. The crystalline

aci gy gddi ti ofizgplts ofgthe invention can al so be
haracterised hy differential scanning calorinetry

(DS£d.00 p Thes syl ateqsfalt has been anal ysed by DSC

and—exhi bits a peak-at 379.8 C due to the
deceswyposi ti @110f the ponpound. Accordingly, in another

aspeet—the—nveprttonr—provi des a nesylate salt of
4- (2.8 | di chd.or pbenzoyd am no) - 1

Hpyrazote=3=carboxytic acid pi peridin-4-ylam de which
i s anhydrous and exhibits an endotherm c peak at
INouBeia@ Rirther 13759id8s Qsmwmtiall}Ocrsstbjlmetnmﬂth@ﬁﬁbnid' hed

acet It . h n_an ed b nd exhibits,

S LR 63 e B0 HE Bl car oty & el ibgidho-
{unfiewhieBakhidlts pOds 3Bthe saHe diffadthm éil@fé@ B @It 'oP’fhe@f—ray
the conpound. The absence of peaks at | ower

pevide dififiaeden patfire ahaven infagure Re Preferablit the padkts hiage the same
AN L‘Pt@ﬁm%r’la%\}ﬁ%éé’gkg Er{‘ﬁgg%e 4 n another aspect, the

I nventi on an a i'¢ acid salt of 4-(2,6-

di chl or obenzoyl am no) - 1H pyr azol e- 3-carboxylic acid
pi ppretaired-efthodaneethaimwehtion mrovidby ol swhstangiatly exfitallirdes
endot he peaks  at C. (e.g. 231,50 C) and
5§ ?&@93‘[?@0(1@ a51d fé’Béé"%\‘i\ﬁléWb%%ﬂy&’ﬁlé‘H) -1 H-mygezole-3-

carboxylic acid piperidin-4-ylamide having an X-ray powder diffraction pattern

substantially as shown in Figure 3.

The invention also provides a substantially crystalline acetic acid salt of 4-(2,6-
dichlorobenzoylamino)-1H-pyrazole-3-carboxylic acid piperidin-4-ylamide which
exhibits peaks at the same diffraction angles as those of the X-ray powder
diffraction pattern shown in Figure 4. Preferably the peaks have the same relative

intensity as the peaks in Figure 4.

In a preferred embodiment, the invention provides a substantially crystalline acetic

acid salt of 4-(2,6-dichlorobenzoylamino)-1H-pyrazole-3-carboxylic acid piperidin-
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Wiere the acid addition salt of
4- (2, 6-di chl or obenzoyl am no) - 1H pyr azol e- 3- 20

W@ 20060x3ké ¢ aci d pi peridin-4-ylam de i s subst an€T/aBRg06/000207

crystalline, one single crystalline form my

predom nate, although other3¢rystalline fornms may be
present in mnor and preferably negligible anpunts.
In a preferred enbodi nent, the invention provides a

.3 .Q.a
syt fo KU LBORRfy RO bBRA ol rchn
Pruti4hl or obenzoyl ami no)- 1 H pyrazole-3-carboxylic
acid piperidin-4-ylam de containing a single

PR Ry Bohinp e B st o he PRt B e aris e Bt
difierendaiscatidhd tabrisely (DYE).2006/ 077426

PCT/ GB2006/ 000207 31 referably, the single

fé%St al | i ne formis acconpani ed by |l ess than 4% or
Begyiaip salhas heen pealysed D0 auest e xdibitra peajst 379.8A6 due to

1heB&m Hlohrbf@?é&dn%%uﬂ? contains |ess than or equal

to abo 1/oby wel ot her crystalline forns. Mire
prefe_rably, t he S|ngle crystalline formis
Acwodipglyi Jeldanbgher esz‘scit, ﬂErinﬂanﬁ%l porvides asmédyhte §)a18&ﬁ4 @,6-
%‘e@ 0% cha 70/ S s 6% . aor | ess than

SroPs 89 Beting ki Ryrarole brepesdicthpioeri o Yamdeshich
sl d?o@s%qd@khibﬂgyﬁn‘é MeaR': (S
Ieglgythan 0.01% byﬁﬁdg}llég?mt;c%eaﬁg% E?:ﬁg(?sgtggf F%g/c%hen
fubjertsd te BSCexanpl e 0% by wei ght of other crystalline
forms. The substantially cryst aI I ine acid addition

’isl?ej do ta{%rs%ft%ﬁggééﬁ & sé&'?f‘ ex 1bfitl£ g%regl&ﬁéqaﬁq | (Ble to

resi dual organic sol'ven
the lass hfaostis ecidund fyfuithe ps@u &t 29gr88 °@tchuerto 10 ARBIpSHUESn of

s water. e enbodi nent, therefore, the crystals
g? C‘frﬂgouélé, &ﬂ hg@gﬁqchﬁ I eqks at Iegegten{pﬁ@tures 1nd1cates¥that the

deihanrisslphRpate or acetate salts) of
4- (2, 6-di chl'or obenzoyl am no) - 1H pyrazol e- 3-carboxylic

aci d _piperidin-4-ylamde are crystals which contain

A@@gdmg-lmn_a@@&]byas_psctv\me gimtentién pl&wldrbsl ah asalcveid saﬂiﬁofgl (2,6-
I e..l

t han
N R R
1§%hyﬁfods Q88 eklﬁl@ﬁs othedhid d}%ﬁ% 4tham-233%c @, b?ﬁ 50 bR

5% sol vent. | n one embodi ment, the cryst aI I ne aci
Qe?ad%%l e €a29%88 LC)gvhantrubiested inbBSSul phonate or

acetate salts) are anhydrous, the term "anhydrous”

WaE % diPadRAM 29 ol e ichR iR amino)-1H-pyrazole-3-

carboxylic acid piperidin-4-ylamide is substantially crystalline, one single
crystalline form may predominate, although other crystalline forms may be present

in minor and preferably negligible amounts.

In a preferred embodiment, the invention provides a substantially crystalline acid
addition salt (e.g. a mesylate or acetate salt as defined herein) of 4-(2,6-
dichlorobenzoylamino)-1H-pyrazole-3-carboxylic acid piperidin-4-ylamide
containing a single crystalline form of the acid addition salt and no more than 5%

by weight of any other crystalline forms-of the acid addition salt.
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The net hanesul phonate salt can exist in a stable
anhydrous crystalline formwhich, although absorbing

W@ oime/031426 ace water in conditions of high rel ap€T6B2006/000207

hum dity, does not undergo changes in crystal
structure under such conditi3dns. The behavi our of the
acid addition salts of the invention in conditions of
high 25 hum dity can be anal ysed by standard

etaics ' . ; ’
B DIG} b SInERAAY oA Rl ob (Ml 0L thad ¥ or lss than
8%, psless thand%i efadhericoystal e foems,umt e partioalanctreaing kds thyn

infrarre tros 1.0, FTIR . WD 2006/ 0774

B B D D8R8 e b fotih e e eb e the
s bR apasAlid maAtie asalipabiSBlby déss Ehaned. addr & hah 03%, or less
characteristic peaks at 323%, 3002, 2829, 1679, 1632,

488§, 7% 48 dess thayg). 6% grlesgihan 0afe o7 &4s tranActdor ofi lagsithan
hRo odj ' [ goVvi des..a o
PR8I RGO Rod by 3%, b 01 P 058tk 0.1,
b weihe s fibthbodty stakiigie dorsa| for @kardple DYSb inetdhe bObBBZ@Ytalline
m no) - 1H pyrazol e- 3- car boxyl i ¢ acid
"Héri di n-4-yl ami de that exhibits an infra- red
spectrum when anal ysed using the KBr di sc nethod,
ThakusRntal EAciieduRiol
28291?&167131?}“%%{%%?%1%%{8, 13%’8?&1111 8,&@%%%%%88%2%13 freg pt
wsidual organigsolwettiusbd eay italesatysfatlpmot hthef wise goiifygthe salt, or

ragraphs, ,the acid addition salts of the invention
g@ﬁr%’é"%ﬁﬂc&&se‘?aﬁ?ed by a nunber of different
physi cochem cal paranmeters. Accordingly, in a

b efeadnitrdigemoteratore, tHd@ydtaly enthe @Bidudatictesltd(e.g. the
nmet hanesul phonic acid salt_ of

gethang-syiphenagy enrss BEy1ads oldh Ciddishlosohsmaodaming Hekpymzole-
\ : G | o . . )

S8} PP SSLARATESLE 3D AN

peighaofyresidoddisobiehOf®)g. ovatetlok awbrgahe sbblehf\ongxample less than

raneters, nanely that the salt: (a) has crystal
SPERe golyeTs e lssk R4 ‘&J?S&f‘%‘} éﬁdorgﬁssatﬁw &% (@ )ess than
Das oAlesd thsh a 53 Hehur € as defined by the coordinates
in Exanple 2 herein; and/or 20 (c) has crystal

| attice paraneters at 93 K a=8.90(10), b=12.44(10),
b=ge agiofimers; the cgesHdeE acihaldiiton salts (e.g. the methane-sulphonate

or acetate salts) are anhydrous, the term “anhydrous” having the meaning defined

above,

The methanesulphonate salt can exist in a stable anhydrous crystalline form which,
although absorbing some surface water in conditions of high relative humidity, does

not undergo changes in crystal structure under such conditions.

The behaviour of the acid addition salts of the invention in conditions of high
humidity can be analysed by standard gravimetric vapour sorption (GVS) methods,

for example as described in Example 7.

The acid addition salts of the invention can be further characterised by infra-red

spectroscopy, e.g. FTIR.
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(d) has a crystal structure that bel ongs belong to an
ort horhonbi ¢ space group such as Pbca (# 61); and/or

W@ ejoslozm2@n X-ray powder diffraction pattern PCT/GB2006/000207

characterised by the presence of 25 major peaks at
the diffraction angles (20) 33and interplanar spacings
(d) set forth in Table A and optionally Table B; for
exanpl e wherein the X-ray powder diffraction pattern

The GIFALRE Eﬁé’c‘tﬁﬁpoﬂ}{e %%&aﬁés%ﬁ%@ﬁﬁf At p@%lo&lsp ﬁl%hﬁ’){;lgg:or}g%gs

diffraction angle ana pacl ngs
¢haraoteyistic psalset 3.%)} $8A02,r28TRl6E9 A d3&r £560, 1430/1098, \MD37, 909
20 L 077426 PCT/ GB2006/ 000207 33 (f) exhi bi ts peaks

4 ¢™ane diffraction angles as those of the X-ray
powder diffraction pattern shown in Figure 3 and

Apddrdingly, ih ahettel enbéEmpsake 1ﬂaeﬁﬁoﬁ bﬁm@eame( fe%'élam ve
intensity as the peaks in Figure 3; and/ as an

%@bﬁféyﬁ%mwal@m} mgiapncswlppenie aeid sali bﬁﬂéﬁﬁrcmh%«yrohsnzoyl-

SOOI S oo SR Bpelithod 3o B0 BRLHT0RE 0 gy
xetl epeciing, @dteﬁdznhl@sdﬂ&@ing&hdl(@r digc)mekdd bﬂh%ﬁc:@%é?s 4 se

i.nfra-red spectr when anal ysed usin

B HISEC pPE % ST I GRS T 1630, b5 Ge D, AEIB831, 909
3R0R4 02@29 1679, 1632, 1560, 1430, 10 1198, 1037, 909

and 784 cm 1. Processes for Preparing

4- (2, 6-dichl oro-benzoyl am no) - 1H pyr azol e- 3- car boxylic

Ag w(gll bq: p@de@fmrm the foregbicg peregBphspheadd additionsalts of the

er..applj cation PCT/ GB2004/ 179 fl
‘g%@%‘fﬁﬁ g’g arai;tef 1§edd3ysacl}uél§ fg!g erent physicochemical
pardretrsd ipcdabﬂﬁlgglp 13l é@yémm@ﬁbéd*h@w % Qhemdion brovides a

carboxylic acid piperidin-4-ylam de can be prépared by

HetharpsBlpbanigfaciseli o 41(%érdzdﬂw@ber(zsoylamua@)r1I1£g>yrazole 3-
C%rlgogcyﬁc gﬁlﬁmﬁrﬁirpgﬁﬁgggﬂ gﬂ){ltejs'éh% 1%!9]}%15 ]]cfar bax l ' c

acid ' w t yl"oxyc ar
dharacteeispd By emcenecodr nore(inydny SofmBination) or all of the followmg

di met hyl am roBéz% carbodii mde (EDC) and
PAIHUAPSx ‘?rl¥glﬁt fte (HOBt) in 20 dinethyl fornan de
(QPM:) hats‘a cg*f\fzﬁ s¥rh@tu%‘ BQ6t Rit o BehRd 17267, Ald/or

(bb nz d}ﬂlS arWYﬁ@)l snrﬁptpgeraazi@ﬁeecfsbmmb lboondiriatesdn iBstample 2 herein;
,cp er|d|n 4-ylam de; and (ii) renoving the Boc
|d ¥ ect | ng group by treatnment with hydrochloric acid.

(© has crystal lattice parameters at 93 K a=8.90(10), 5=12.44(10), c=38.49(4)
A, o= B =y=090° and/or

(d) has a crystal structure that belongs belong to an orthorhombic space group
such as Pbca (# 61); and/or

(e) has an X-ray powder diffraction pattern characterised by the presence of
major peaks at the diffraction angles (26) and interplanar spacings (d) set forth in
Table A, and optionally Table B; for example wherein the X-ray powder diffraction
pattern is characterised by the presence of major peaks at the diffraction angles

(20), interplanar spacings (d) and intensities set forth in Table C herein; and/or
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It has now been found that instead of using EDC and
HOBt to pronote formation of the am de bond, the acid

W@ hooefordes of PCT/GB2006/000207

4- (2, 6-di chl oro- benzoyl am no) - 1H pyrazol e- 3- 25
carboxylic acid may be reacgd with a

4-am nopi peridine in which the piperidine nitrogen is
protected. Accordingly, in another aspect, the

(5 BRI (58 BB AFERToh OhelBE BARELIG e sy o

enzoyl am no e- 3-car
diffrattioh pettérdishown yih ngucte3 ad dfﬁoﬁﬁ)l%ﬁvﬁér%%e peaks have the

PCT/ 2006/000207 34 er whi ch process
SaHper iy TtpRs iy @5 dhe Rﬁ%ﬁ%lfnaflég‘&rsgpﬂfﬁar of the fornula
! ) hddan )U—r%péw@r/ dlﬁact%rpﬂatterd\éubg{anﬂl(ﬂs)shoWntlﬁl F Pgure 3;
corrpound of t'he fornula X N5 H2N (X1

Ei@/qns an ami ne- protecti ng group, |n an organl C soI vent

[ e RPERRRES Sty R S Gt om0
Mbﬂ bibjed¥d to®sdd d/de!l NN OHt."N N

(i) exhibits an infra-red spectrum, when analysed using the KBr disc method ,
that contains characteristic peaks at 3233, 3002, 2829, 1679, 1632, 1560, 1430,
1198, 1037, 909 and 784 cm™" .

Processes for Preparing 4-(2.6-dichloro-benzovlamino)-1H-pyrazole-3-carboxylic

acid piperidin-4-ylamide

In Example 237 of our earlier application PCT/GB2004/003179 (WO
2005/012256), it is disclosed that 4-(2,6-dichloro-benzoylamino)-1H-pyrazole-3-
carboxylic acid piperidin-4-ylamide can be prepared by a sequence of steps

including:

1) reacting 4-(2,6-dichloro-benzoylamino)-1H-pyrazole-3-carboxylic acid with
4-amino-1-tert-butyloxycarbonyl-piperidine in the presence of 1-ethyl-3-(3’-
dimethylaminopropyl)-carbodiimide (EDC) and 1-hydroxybenzotriazole (HOBt) in
dimethyl formamide (DMF) to give the N-Boc protected form of 4-(2,6-dichloro-

benzoylamino)-1H-pyrazole-3-carboxylic acid piperidin-4-ylamide; and

(i)  removing the Boc protecting group by treatment with hydrochloric acid.

It has now been found that instead of using EDC and HOBt to promote formation of
the amide bond, the acid chloride of 4-(2,6-dichloro-benzoylamino)-1H-pyrazole-3-
carboxylic acid may be reacted with a 4-aminopiperidine in which the piperidine

nitrogen is protected.

Accordingly, in another aspect, the invention provides a process for preparing 4-

(2,6-dichloro-benzoylamino)-1H-pyrazole-3-carboxylic acid piperidin-4-ylamide or
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H(XIIl) 10 and thereafter renoving the protecting
group PG to give 4-(2,6-dichloro-

Whewsoyid2aén no) - 1H pyrazol e- 3-carboxylic acid PCT/GB2006/000207

pi peridin-4-ylam de or salt thereof; and optionally
recrystallising the salt tosgive a crystalline form
e.g. acrystalline formas defined herein. The

am ne- prot ecti ng group PG can be any protecting group

e T WA
@QQ(S/ 077426 PCT/ GBZOOG/ 000207 35 of protecting

groups, and net hods of protecting and deprotecting
functi onal groups an be found in Protective G oups

in Oganic Syntheé' - ieen and P. Wits; 3rd
Edi tion; John WI €& 0

Sons, 1999). Thus, for
exanpl e, the piperi [ rogen may be

protected as an aglde R I\Ex}hane (hKI}CIQ
for 5 exanple, as¥ a -'hyI

benzyl oxy am de (NCO dPH2C6 \Y NH Cbz); as a
tert-butoxy am de (-NCO OC( VBl N-Boc); a

2- bi phenyl - 2- propoxy ami de ( OC( CH3) 2C6HAC6HS,
N-Bpoc), as a 9-fluorenyl nethdxy am@dg) (N Fnoc), as a
6 nitroveratryl oxy am de (N-Nvoc), as a 2

nmet hyl si yl oxy i de (N-Teoc), as a
afo’FlPP‘érI‘A %tlr‘g%%] 1ide (N 10 Troc), as an
aIIonxy am de (N-Alloc) or as a
2- (phenyl sul phonyl ) et hyl oxy al}n@Ie (-N-Psec). O her
protecting groups for am i ncl ude tol uenesul phonyl
(tosyl) and net hanesul pponyl\ (nesyl) groups and
benzyl groups such as a para-/Mret hoxybenzyl (PMB)
group. Preferred amne p cting groups are a
uret hane (NCO- OR), fol. Nexanple, a benzyl oxy am de
(NCO- OCH2CBH5, - NH- Cbz%, or a tef¥Ibutoxy am de 15
(-NCO- OC(CH3) 3, N-Boc); an allyloxy amde (N-Alloc) or
‘a{baﬁ é’Gmtah@xytmplzmctmg RKBIp, glrampgaxm palventcu theer prygsence of a
rotect s tert-
BOF R s Ph Gk an isimg ottt of g frpula
@aMyi ti ons. Wiere the protecting group PG is one which
may be renoved under acidic conditions, the acid
selected to renove the protecting greup PG may be
chosen so 20 as provi de N
4- (2, 6-di chl oro- oyFhni no) - {H- pyr azol e- 3- car boxyl i c
aci d piperidin-4-\-4 ap cular salt form
Thus, for exanppg, otecting group is a Boc
group, hydrochl ori cgaci y Bt used to cl eave the Boc

(XIID)

and thereafter removing the protecting group PG to give 4-(2,6-dichloro-
benzoylamino)-1H-pyrazole-3-carboxylic acid piperidin-4-ylamide or salt thereof;
and optionally recrystallising the salt to give a crystalline form, e.g. a crystalline

form as defined herein.

The amine-protecting group PG can be any protecting group known for use in

protecting amine groups under the conditions used in the above process. Examples
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30

protecting group and produce the hydrochloride salt of
4- (2, 6-di chl oro-

Whewsoyid2aén no) - 1H pyrazol e- 3-carboxylic acid PCT/GB2006/000207

pi peridin-4-ylamde. Alternatively, 25 and nore
preferably, nmethanesul phoni g5acid may be used to

cl eave the Boc group and produce the nethanesul phonic
acid salt of 4-(2,6-dichloro-benzoyl am no)-1H

By pe%elifs §r09 QH& Yﬂe‘t}g)d@%'f gro‘?écﬁﬁ b Be ‘}O%L@rq%ﬂl%ctlor{ﬁ? groups,

I ivent | on provi des a met pre ar
camt teer fownd at@o@a‘ctwh ér'rmqrsrm ICbrgar(z&(lS’ym)zeMy(Tf éhed:n ard R.Weuts; 3rd

f nd. of  f |
SR o i o8 et A0 ‘. BB en e @iPricgs g
206¢PMAF BB pRfddtéBL0R0/RE0 RO - §@r Ir&?ethe[h‘é (?; YOR), fo;

further provides a novel chem cal internediate p e
@fanmi@ as ot mathal amide)(NOGyCahb tathenzdexreanide ttNE Q-3 IO Hr -

fo 6- di
T G R R T

pﬂopsxy @ihmewcnmatemgzca{mm NfB}i’o@Pfas a 95t]d8?élﬁj'ﬂmethoxy
process_conprises i) treati conpound of "t he
BN REgS 2 61mt90vmra@é{10x@1ar@g¢ (NtNwqch ap mZV) Wi th
B A ORIk Sl (700 PLV. £ BB A e 0%
Ttoep a6 |a)1 alliyfoRy amcdn*@bﬂﬂﬂdcp?r isfue2-f(}61’feﬁylsﬂlph&h;ll)etlh}ﬂoiﬁﬁnide

f
R BRER | ARG HPy e OBE FaR o 5 gy k(tosyD and

t I
B i e e e
(BMB) group Prsifereed amine protecting groups are a urethane (INCO- OR) for

i chl.or o- be | e- 3- car box
SR ErErrarR. A SR TP e R ER, Gof P Bhg ame
@NU@@@(CH;)% SN(BAE); efneaQIyY&(tyeﬂrﬂlHé? ltdé?foxsaﬂb&ratlﬁeﬁbXﬁoeﬁzyl
crystalline form e.g. a crystalline tormas
(PMB) group. A particularly preferred protecting group PG is fert-

butyloxycarbonyl which may be removed under acidic conditions.

Where the protecting group PG is one which may be removed under acidic
conditions, the acid selected to remove the protecting group PG may be chosen so
as to provide 4-(2,6-dichloro-benzoylamino)-1H-pyrazole-3-carboxylic acid
piperidin-4-ylamide in a particular salt form. Thus, for example, when the
protecting group is a Boc group, hydrochloric acid may be used to cleave the Boc
protecting group and produce the hydrochloride salt of 4-(2,6-dichloro-
benzoylamino)-1H-pyrazole-3-carboxylic acid piperidin-4-ylamide. Alternatively,
and more preferably, methanesulphonic acid may be used to cleave the Boc group
and produce the methanesulphonic acid salt of 4-(2,6-dichloro-benzoylamino)-1H-

pyrazole-3-carboxylic acid piperidin-4-ylamide.

The invention also provides a method preparing an intermediate of the formula
(XIII) by reacting the compound of formula (XI) with the compound of formula
(XII) under the conditions defined herein.
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defined herein. In step (i), the reaction with thionyl
chloride may be carried out with heating, for exanple

WO eooa/0taeperature in the range 80 to 100 C. TheCEHGB@G1000207
in which step (i) is carried out is a non-protic
organic solvent, and it mayspe, for exanple, an
aromati ¢ 20 hydrocarbon sol vent such as tol uene.
Fol | owi ng conpl etion of the reaction in step (i), as

s T

dh. exanpl e by evaporation under reduced pressure to
give a residue whi ch nmay be further dried, for exanple
ﬁg otro V\D2006/077426 PCT/ 2006/000207 37
%Oﬁrjr a%pa HhpdYCIgR PERYALES iOG<sS WRESRTEYS e rp-gyghloro-
5&@8&1@1@‘111‘18)11@{ bﬁ%z&@@&%yﬁé acill %?pefrﬁfﬂm yBarkitfe b? a k4t thereof,
steg In"step (ii), a non-interferi'ng base is
whis prdtiﬁewmpnseﬂon interfering base"” in the present
context nmeans a base such as triethylamne which wll
@ptrefthinga eomporindef tlte fothtilat KEVACid (XI11) or the acid
chloride (XlI). Step (ii) is typically carried out with
noder at e heati ng, exanple to a tenperature of up
to about 55 C, np gl ly up to 50 C, e.g. a
i : to 50 C. In step (i1i),
the reaction may b Tarri in a polar aprotic
the protecting group

HIn step (iii),
group that can be Qoved by \
g9

bly one such as the Boc
reatment with acid, the
aci d being selected S0 as
salt of N

Nve rise to a desired
4- (2, 6-di chl or o- benzoyl am no'i| 1H pyr dZdVe- 3- car boxylic
acid piperidin-4-ylamde, for exanple the
Wi_:th Ittame;ﬂ ehlwhidaiic 2 ach-gral drgamGsdhodntcopitiogalst with heating;

subjected. to recrystallisatio
?‘FE“%’ t rnsg%, L step (it giepmnoyad of e P @ O Einee
Ménwoemoﬁ thtéHirdieh éaoagé ¥chak kﬂlaﬁylgﬁrd@o oI fvhﬁ heating, to
protecting group Is a tert-butyl oxycar bony group,

glhea@ompamd @/ﬁtbt torminted ¥ I8D;epd (i), (ii) and (iii) of

(PERBIVEEIR: Rl e e RESEMAyr FREFRRLe B bR b
g1$e ZMUZ #didigleRBerizBylhiato) 1H-PRYULS e BS@rtkyQt akig|pRicridal-y-
npl e and_i nexpensive reagents and sol vents, and

ﬂ?‘%ﬁéﬂ Pracalicheredt; ang eptioapll han 99% purity using only
ébmkﬁst%ﬁﬁ{ﬂésthggilf t%agtl OJ]C&E‘:QIhEQ Ifé’r?rﬂt €. g\{\%%p};s&ghne form as

defined herein.

In step (i), the reaction with thionyl chloride may be carried out with heating, for
example to a temperature in the range 80 to 100 °C. The solvent in which step (i) is
carried out is a non-protic organic solvent, and it may be, for example, an aromatic
hydrocarbon solvent such as toluene. Following completion of the reaction in step
(i), as judged for example by the disappearance of starting material (XIV), the
organic solvent may be removed, for example by evaporation under reduced

pressure to give a residue which may be further dried, for example by azeotropic
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techni ques and wi thout the need for chromatography.
Met hods of recrystallisation of

W@ 2(08/061a6 chl or o- benzoyl am no) - 1H pyr azol e- 3- PCT/GB2006/000207

carboxylic acid piperidin-4-ylam de and its salts can
be carried out by nethods wal7/l 25 known to the

skill ed person - see for exanple (P. Heinrich Stahl
(Editor), Camille G Wermuth (Editor), | SBN:

A Sal
%%%g 19@@ dﬁ?ﬁ%ﬁgﬁd@ Jn%?@l H@g%ﬁttcjée(r(‘ﬁ%ﬂh tc):ﬁmgﬁund of
ﬂkﬂh@nﬂM}KH)EWQQM@Ds WO 2006/ 077426 PCT/ GB2006/ 000207
38 obtained froman organic reaction are sel dom pure

G i e Pt S Rl oI e PG Per i e T the
?x‘éﬁénft b&ﬁextafﬁéﬂn@ fa b@lﬁé/ SilcRlak tr?e@l@lzﬁﬂm% efiMstal hdtzeih AR amide

roma suitable sol vent 0 recrystallization
yith vlesnacid GO r dhesarid vléomdafgﬁbr ate quantity of the

subst ance to be 5 purified at el evat ed tenperatures

| ubs ance
Sb PSR AR iR s B RS TR RSBl 403 i mgratore
bbwp ﬁo@fﬂfpﬂfﬁ m, @sore typiellyaip t@lSO °C, ng raacbi_n}beratd}e 15 Qe t@1iYe 45
fﬂ U|d&£e readily renoved from the purified product.
0 ually neans that it has a relatively | ow
boiling point and a person skilled in the art wll
m (5. sdalibih ﬁiag%e%slﬂrréa BhiBin' Polt a%sda Dl such gs
substance, or if I nformat i 'S not avail I abl e,
tetshydsefueamal sol vents. To get a good yleld of purified
material, the nininun1annunt of hot solvent to
i $s0l-ve..al | | mpur e
Bl SEEE o e AR bl Cind Sk 8P tsernun thag g be
tehﬁ)vsd) by tre@ifhen witbtackitheradidesting defectddesol agms! ?Rfe GRERPAN
contai ns an |npur|t which is insoluble in the sol vent

desiredpait efifbl2 @réhqh&f@xb@azwrmnp)rHémy@a:zoém&cm@nyhc acid
Bpbash! u%ﬁa?des PGB BHBhAIrBfiic Ay b 2dd1 LT on,

ure’conpou contal ns traces col our ed
material that are not native to the conpound, it may
delmfen@vteﬂ (i, thel ¢rngc1ans>nmbjecmuu nécrydtallisteion! (exi asimg2-

h t I filt t and th
PO A coMGFORY et e BMioeanih v v s v

spont aneousl y occurs upon cooling the solution. If it

WaheA e, pr@femﬁgagﬂoupm zsra BB UBRo AR BE £ gwup: @1@& MégalI Reld
sol uti on_bel ow room 20 tenperature or by a

%’?Iﬁ@re@s €0/ and G#1) plihe prasessy neflindladise edy m@@aéhs)atlon steps,
A PYRLOL SR EA AR MR8 A Efl bl BIAGEN s use

d)fh'ehtnzﬂg el,m}tlla and tmiﬂp@md/el rSag@hﬁ 204 ¥6llehts, add it dspBddict of
sol Vetﬁl g?o el evated tenperature, filtered and then an
HEYUFY Ham 2P YogBriB HEing AUIHFTBIC toraystellisatioagnd solvent washing

techniques and without the need for chromatography.

Methods of recrystallisation of 4-(2,6-dichloro-benzoylamino)-1H-pyrazole-3-
carboxylic acid piperidin-4-ylamide and its salts can be carried out by methods well
known to the skilled person — see for example (P. Heinrich Stahl (Editor), Camille
G. Wermuth (Editor), ISBN: 3-90639-026-8, Handbook of Pharmaceutical Salts:
Properties, Selection, and Use, Chapter 8, Publisher Wiley-VCH). Products
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WO s@b@atads usi ng vacuum filtration,

conmpound has | ow solubility is added to aid
crystallization. The crystals are then 25 typically
washed and PEEGB2006/000207
dried, for exanple, in an oven or via desiccation. In
sone cases, traces of Boc-pprgtected
4-(2,6-dichIoro-benzoylanino)-lFprrazoIe-
3-carboxylic acid piperidin-4-ylam de can remai n even

rBBR O 4 eRene FHRSHE P SEdai i ey fsofeq figely fom the
FeAveRt thiXfurk S 15 8e Gbﬁg@lhﬁéﬁ@r h BalhEROL) ik 961iE XﬁHE}L Be bl!ihﬁ?ed
buf fered sol uti on al(ﬂllueous solutions of the <acid

afdorarpviallzad by reatystalligation fremtﬁes‘%tabljeé@kvedt t4 good

heleblallroB blboi 3o 8 ASHOL b gl fanafOEREBE AR be

purifiedlat elfatdd Gerdp@tufdsibueonly @rsmmi rq@aitite fof lt}f&ﬁubstan@ 4 1dver
m filter, to renove any such precipitate.
neraiei Heshopld 4%%@@@%%38 regflikyi 4t11%ifqrmrataf¢8@q el gl

?ﬁ' H% tf?é‘so‘i{/entt'é’ oidbk ¢ éﬁgﬂy ?&no\%%ikf o%{}ﬁgntﬁﬁdea%%dugg (”g{lsé |

resence o an aci typi cal sane-acl
Bsualy heeaesthbpithas € redativelsi lowt Hmhx@mnuﬁndtatmrmawﬂhﬂén the art
sal.t has f or med.

S fromwhj.ch the he. ..
F@!‘ t‘%PeW fe&EXséﬁl %‘18&15&%?11%"5 F‘E@uﬂa(%? %’i SH’iﬁaarrt?Fy%ﬁ IQ’ELé% information is

ﬁ@csa'vgl%le BQE sVl 861 Rks. To geta %ood yield of purified material, the
4- (2, 6-di’chl or o- benzoyl ani o)

nummuazmheum% aobawkydnt to @eaowemllpim indpure ma}d:rmhsj@edahd

é%ﬁ%&? 58/] §106$ S{]H?rg ﬁ@a{ngrge?%%?a{y 1sagse§ Sp %6%?0%7%}101][ 1§ got saturated.

Rire b&h?&\[mdl&n@ﬁls A isPule WhieH id DsF1aPRVE i solvent it
pr event t he rmation of preci ﬁl tates of residual

Bot thandreaemeved brrpbatign apf Sica gllewingAbe palptign tpreystallize. In

SERTBSE M e comeond sopiny T pfsclowed mpteris it o
agtive to P pbund 4it yag e demaved byteﬁldﬁ*@l d snal z&nmnh iobi t ors
of cyclin _dependent kin For .15 exanp they are
Fenelsizing dagoatipdh Ob@ﬁé}?&eﬁktermgﬁb%r&thé% P]é%‘f”é‘& 1$%om

G?gt%%hgul 0% &g&ﬁ%td%n s%eo%&@céﬂ? w@%gh?:%%é %lutg)n

ﬁﬁlt B nparctysmhlhmtﬂoy nGHKk, indpika by Chdngathd solGHE® beldhapomr e

hi bi t . of CDK8 d 11, .
rpSrigioc hy S SnBa TR AL Pure iagiesishees! exrBbyl i
Re&18)stRll B dntaf -afsoyd 2t R oA aRdIOr the §iddbptmaks © hl@e\/@se of an
activity against glycogen synthase ki nase-3 (

Asti-soleetis Byihenease.ohe eprapeundds figsalyed in arﬁyﬂ@blatsplwgntcat
L{ADL04 {e'npp%ragPK, f"ﬂgreg a¢ 3% In additional solvent in which the required
compound has low solubility is added to aid crystallization. The crystals are then
typically isolated using vacuum filtration, washed and then dried, for example, in an

oven or via desiccation.

In some cases, traces of Boc-protected 4-(2,6-dichloro-benzoylamino)-1H-pyrazole-

3-carboxylic acid piperidin-4-ylamide can remain even after recrystallisation and

these may form a precipitate when the acid addition salt of the invention is

dissolved in water, for example in a buffered solution. Aqueous solutions of the

acid addition salts may therefore be subjected to filtration through a microfilter, e.g.



10

15

20

25

synt hase ki nase,
4- (2, 6-di chl or o- benzoyl am no) - 1H pyrazol e- 3- car boxyl i c

wa@eood/o7peeri din-4-ylami de and its salts are eR@EEGBe@6/000207

to be useful in providing a neans of arresting, or
recovering control of, the gell cycle in abnormally
dividing cells. It is 25 therefore anticipated that
they will prove useful in treating or preventing

I | SQr S n o L] I
P0G b B of & 0% REEE Ny LT BB SRt prdfpleBiy £8.2
fibedtd teanse anyg buchspredipigdte.i nf ections, type || or
non- insulin dependent di abetes nellitus, autoi mune

Kk | . WD
B 6 ABS A B OB O BUIPh HUHETSHLORSH dhs 7l may be
SULFRASES Lol RhAbAbgIcaBr a® aerQS/ﬁEalBﬁME %ﬁe digasge,

progressi ve supranucl ear pal sy,” Torticobasal
sefenesulithionis asnbinRhe kass of ihseresylatosalt) Evamphish the salt has been

it R BrfE A S0 B PO AR AR A TR ool
wm o cans SRS i) I FEA¥AAGS LAY 6 had HRlci®iBa Hamice

the invention wll be useful consists of viral
prifk IV EISIPS, to e dishpdifAdt di seases and neur odegenerati ve
di seases. CDKs play a role in the regul ation of the

S5k L S RSB b LANSFIARLL U LELSLEABRLR0
megflsb bIeIulS¢d‘11® rembeabnpmermfthedﬂoﬂﬁamf peciditates dflredidudl s
g di sordec{ of prqliferation, apoptosis or 10

PEPEYRHET CRFRA ™ Euch as cancer. |n particul ar RB+ve
tunours nmay be particularly sensitive to CDK

B AL N csivitikB- ve tunmours may al so be sensitive to CDK
I nhibitors. Exanples of cancers which may be inhibited
i nclude, but are not limted to, a carcinom, for

Shaepineouad daie- ﬁ@h@r@bemmlamla@d@ﬁ-pyw@as& -carbeydie acid
éﬁer@dm—cﬂ Q& a%d 1& 32 51%'1 Q%s 8§'gﬂkﬁsn égﬁc%ﬂt klaases For

enocarTli nona an O on a enonma
biaverle, thaynage idhdbitaex amcﬁndépdiﬂeﬁrldmdi@s"@lecﬁéﬁifrbm@Kl

bR RTHCS riod) AR adaBKS 98 S13K0, 3 BargedsgtDK!, CDK2,
EXRTY, O L ATINE £ahd eDI<€9a%ﬁ<I fh% arﬁ&ﬂ%ﬁ@DKﬁ? CHR2, CD 4 and

thyroid, prostate, or Skin, exanpl e squanbus ce
CBKA. nidrep areaal bre i lojpod oft CRKS and GDKOK. | ynphoi d |i neage,
for exanple | eukaem a, 20 acute Iynphocytic | eukaem a,

T- Ki I .
B B e R R SR b PR A i
B ikeedalts Slso hyVEPhevRy agailepiicope Sintitasé kiasy-3 eGSRV oi d
| i neage, for exanple acute and

As a consequence of their activity in modulating or inhibiting CDK and glycogen
synthase kinase, 4-(2,6-dichloro-benzoylamino)-1H-pyrazole-3-carboxylic acid
piperidin-4-ylamide and its salts are expected to be useful in providing a means of
arresting, or recovering control of, the cell cycle in abnormally dividing cells. It is
therefore anticipated that they will prove useful in treating or preventing
proliferative disorders such as cancers. It is also envisaged that they will be useful
in treating conditions such as viral infections, type II or non-insulin dependent

diabetes mellitus, autoimmune diseases, head trauma, stroke, epilepsy,
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chroni c nyel ogenous Leukaem as, nyel odyspl astic
syndronme, or pronyelocytic |eukaema; thyroid

wo odobiotub@r cancer; a tunmour of nmesenchynal orPQi/GB2G06/000207

exanpl e 25 fibrosarcoma or habdonyosarcoma; a tunour
of the central or peripherahOnervous system for
exanpl e astrocytoma, neuroblastoma, glionma or
schwannoma; nel anoma; sem nomm; teratocarci nong;

RS QRSB G VR di3cREQAAENEs RiZHBRIS SBlor nk@baé asbaet homa;
thyroid follicular cancer; or Kap03| s sarcoma. WO

maﬁﬁﬁvermarm’rpﬁwﬂ&o 6p1IobD7l de«ginemfeortmdo%mls’s idisgagseior
A8 Sl eSS Rl Rl Qb Dl s O A

Seés se

CDK2, CDK4, CDK6 and CDK9, for exan‘pl e, one or nore

ObKsib-graap of dRkee tseutksfand rpfddns ViR it iCeIAsaand thallXalts
not a particylar

e.g..CDKl an or
e%t%e&vemgorbwg Dipseful cgn%%tﬁgf wajénfgaﬂqnﬁm%?lm%w segses and

ﬁé{ﬁ&de%ené}mgageskl nase may be determ ned by nmeans of
a cell” growth assay as set out in the exanples bel ow

or by a method as set out in the section headed
CVEsinbagsa wfle mDnhagergmt@h of @@r@llavdeaamtdmomnacnpmray a

Gt P PR S SR g B "Rk RIS Lo E bR T e

abafcheofusRhsls ih Mhidhahére esai Hi@@ﬂ'de@éf profifrdtiohnl @;yu is or
di seases ot her than cancer; viral infections,

ditieraptiatioresush & gimags In ppwular RBI Ve Eaeuss magde rpamcm?gly
H
SR Fo EDR PoufE R U andikglad Ktp bH 0 A0R 1 UBY

irmiblwmual s: chronic inflammt ory di seases, for
exan‘pl e systerri c Iupus eryt hemat osus, autoi nmune 15

Ioner nephritis,. rhe toid arthriti
Eewp §PEC Sangers| M B@?@éﬁe lf'g%ag%t arg, Aot 1 %ff forfine
elar@lasﬁﬁSfo?eJdmIslea,ca&ﬁ{o%aoaﬁﬁ@yﬂaaaerdmsﬁ%%rf Qg QY RRRNA
cardi ac hypertrophy, restenosis, at her oscl er osi s;

m;gumomeg sméraatcpksoe ademsprtérasna afrxdrcolce»@mma)é\kzdméymdegmls

gl Se)? ted rd rrea smal L n%gnces di nSieamall cell
AT e A TRE S R

£l r&aﬁclrmnﬁa‘é UbeRbplei§) rgmla;ma@ o¢ayehalcteas e geaeiteina phiiieatic

gl omer ul onephritis; nyel odyspl asti ¢ syndrones,

Fayeinema cstomaghy £91vits $BEpidt Br@staipoeiaskin. 4pr Wfrmlec%quaﬁ@us cell
SRR AGRRSLE, A INEXuo VAL o e
adwelynthheepielsukdeasaad-otlbyngpabmadl &ehd;}&ﬁphdlm Ha)c@lmi €,
g&%@gg&s ggﬁﬁﬂd&ﬁmymgkﬁﬁg Ih%lr? rc]:e ? r}}mphogr?ag %p {lﬁ(teltty ©
lymphoma; a hematopoietic tumour of myeloid lineage, for example acute and
chronic myelogenous Leukaemias, myelodysplastic syndrome, or promyelocytic
leukaemia; thyroid follicular cancer; a tumour of mesenchymal origin, for example
fibrosarcoma or habdomyosarcoma; a tumour of the central or peripheral nervous
system, for example astrocytoma, neuroblastoma, glioma or schwannoma;
melanoma; seminoma; teratocarcinoma; osteosarcoma; xeroderma pigmentosum;

keratoctanthoma; thyroid follicular cancer; or Kaposi's sarcoma.
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of the muscul oskel etal system for exanple,
osteoporosis and arthritis, aspirin 25 sensitive

WO bioao%idausi tis, cystic fibrosis, multiple scleeDEB2006/000207

ki dney di seases and cancer pain. It has al so been

di scovered that sonme cyclin4@ependent ki nase

i nhibitors can be wused in conbination wth other
anti cancer agents. For exanple the cyclin- dependent

Tl A5 Cers rﬁﬂl}}%e 3 chL %{éoc% (IS S8 Ltlvg?O %%etﬁ@f § %pWI c{ﬂ%o?tmo?e

anti1 cancer “agen |na

c%@ﬁﬁ/deﬁe}ﬁaﬁt lﬁﬁﬁrs/e@ai&ﬁéﬂ’ ﬂ&ﬁZﬂ?Kl AZDKDBUSDKI4N CDXes and CDKO,
har maceut i cal oSitions, uses or net hods of this
’1%ﬁ GEamplerPed mqre éng?lﬁ kiagessplseisd &g CHEHyCLIs CDK4 and

égg@ré? apranerdipgsl | growt h, the disease or
tro

condf n conprising abnormal cell growh in one
enbodi ment is a cancer. One group of cancers includes
Wihether or mesitpactéowbarcandee ispnepyhiictars)seiwigesto inhibitionsyy a &elin

ARERIRE P Rad bR rEAhY ke o<l bl s setoutim

136 @R&hpIeAPEI6 HWOr by He BN L] &1t 68 1h tlﬁé@é@ﬁ@ﬁfﬁ&deh AMethods of
addi ti'on, other "cancers are col orectal and

lPHgoe®et ¥ i al cancers. Another sub-set of cancers
i ncl udes hemat opoi etic tunours of |ynphoid I i neage

y em a

CBK e BT R UIRL PiSARL l RREAGE AR

tekirfsEtigstéon migherBfo@e CDX it redoul dxiso b@ﬁstelfmuh a}te eena et of
ani c | ynphqcytic | eukaeni a.. Anot her partl cul ar,

aé@gor wing disgages gthekhan cgnash gwgl Infoghignh dpr gamplehgraes virus,
SANGRL Eﬁstahfé&ﬁ%r&sas%‘abg \&%% ade¥SRARTBIA fP( B8R/ and

sef of cancers I nc reast canhcer’, ovarian
H@M‘é,rprevmﬂtlon of &1D8 rdevel&ﬁnmtos fﬁVan@atedendwmiemks ptiageal
i<E1gncer guam)us cancer, an srral . cell u

n .
PRMAIS J156396S, TOF PXaRRIG S ergif & FEP’ﬂé‘HH?tP?‘Hn agginrgung;

hbB&aleh \gﬁﬁﬁérﬁlbn@ﬁhritﬁhﬂféhﬁlﬁfoﬁ ShrAUChdoNiasid SRARHARAtory bowel
ki nases and gl ycogen synt hase ki nase- 3 can be measur ed

disdaagy apf eutoammame dinbete§ mellijus; ﬁalﬁmawémdnmsds doosmanplt

{apc%aé & rttrﬁghy?&%neé uexerr] e%oes(ijsf, %?@rgxgg%tﬁ@:cw? {ilspgd%rs, For
eaitipkaybliciniats difasqADSadlitdd dementh tBarlthsdhedisease,

[ nventl on will be useful ;in alleviating or reducing
FOREOtTORE lgteral sclsFosisa Frbigptis pigmentosa, spinal muscular atropy and

cerebellar degeneration; glomerulonephritis; myelodysplastic syndromes, ischemic
injury associated myocardial infarctions, stroke and reperfusion injury, arrthythmia,
atherosclerosis, toxin-induced or alcohol related liver diseases, haematological
diseases, for example, chronic anaemia and aplastic anaemia; degenerative diseases
of the musculoskeletal system, for example, osteoporosis and arthritis, aspirin-
sensitive rhinosinusitis, cystic fibrosis, multiple sclerosis, kidney diseases and

cancer pain.

It has also been discovered that some cyclin-dependent kinase inhibitors can be
used in combination with other anticancer agents. For example, the cyclin-
dependent kinase inhibitor flavopiridol has been used with other anticancer agents

in combination therapy.
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The invention also provides inter alia: An acid
addition salt of

W@ 2{08/08mM0a6 chl or o- benzoyl am no) - 1H- pyr azol e- 3 2BCT/GB2006/000207

carboxylic acid piperidin-4-ylam de, other than a
hydrochl oride salt, for used4®D 2006/ 077426

PCT/ GB2006/ 000207 43 in the prophylaxis or treatnent
of a disease state or condition nediated by a cyclin

Taps DEeBphkinas et cGhySann, B¥ObhRAsRol: BASE Bventd for
aci d addltlon salt of

reatmg e diseape @W@I@ér@o@wm@)abwnw eelk gntr?wtﬂ, tlﬁe disease or
t
D e S N S T

gromh in a manmmal . An aC|d addi tion salt of
@né 2rdipdif chhaerombRidzOlyman Bregst ddﬂcbﬁsr(a.gqﬁﬁmary breast tumours,
b0X|IC acid piperidin- 4tylamde han a
AT Praastsanqer. inpsivgsct dgneqarsipomasef the bregploneih
Rty 0 e.
%ﬁdgp R ot e G Pl PRI Inbbom T A0 bkl
eanaelis tareoeploreCtahat eitdehetrial earcyws! i N dependent ki nase or
gl ycogen synthase klnase 3, which nmethod conprises

ggé?h % selt ca(slf:ers i u es %emht%p&gﬁg tutrrll%%rrse c% lympllolcd lgneage for

élxa&rgﬂ@}e@lk@lhiapémnbﬁnmyh@%@ QukddthiByhaged &1%&@591%%&1 B-

acj d plperldln 4-yl am de, other than a hydrochloride
&Ml lymphomagsush@s éfffusmhargwmﬁ Irophogea)gr owth in a
mamal (e.g. a human), which 15 nmethod conprises
urran) an
@Hggg%?%%féﬁgﬁgﬁfhﬂg% ﬂ&g %{ng amount of an
addition salt of 4-(2,6- dlchloro-
AeWhaypaalmlrh@r)cameerpymnﬂﬂ eell3ymphtroxy| i ¢ aci d
pi peridi n- 4- yI am de other than a hydrochloride salt.

d f f t [
Colt ke BT Bt e 8 nPriiial " such as a
hurmn) whi ch net hod conprises contacting the tunour

Adlitlserwiib-BetasT cahdegsinch@ed bamu tarel, lovari et BbiBh Chit@r,
anount of an acid addition salt of

DFORIBIe SapteEPesPRNAsEH £8YS ARG OUBHaPSaT #2d nen-3mall cell lung
&aihoxyyd ic acid piperidin-4-ylamde, other than a
hydrochl oride salt. A nethod for alleviating or
reduci ng the incidence of a disease state or 25
E@m@u‘twm nf thedicit aiditon sltcythe mvdetenateinhibitorsasfeyolin

SARSE PR SRRREe: AL Sh R S 0 SOPLI R,

assays set forth in the examples below and the level of activity exhibited can be

defined in terms of the ICs, value.

Thus, for example, it is envisaged that the acid addition salts of the invention will

be useful in alleviating or reducing the incidence of cancer.

The invention also provides inter alia:

* An acid addition salt of 4-(2,6-dichloro-benzoylamino)-1H-pyrazole-3-

carboxylic acid piperidin-4-ylamide, other than a hydrochloride salt, for use
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W@ 200b0x3ké ¢ aci d pi peri di n-4-yl am de,

an acid addition salt of
4- (2, 6-di chl or o- benzoyl am no) - 1H pyr azol e- 3-

hydrochl ori de salt. WO 2006/ 077426 PCT/ GB2006/ 000207
44 A method for treating a4gli sease or condition
conprising or arising from abnormal cell growh in a
manmal , which nmethod conprises adnministering to the

t@g}%ﬁhﬂa%% 829[ ﬁ%a(hft oa)cPl jgase state or condition mediated by a

pyr az@cﬁnaepafdb@mhase oﬁ@lydo@n@@ﬁﬂhdsdklﬂasﬁél-ﬁm de, other
than a hydrochloride 5 salt, I n an amount effective

in inhibiting abnormal cell <]:1 . A nethod for

al I*eviBesidgdditionsalyef frg2.pisch W@rhyewéammoérlm-magée@f
condi %a'ﬂ%kyhe gk mﬁaﬁérm\%}] arl gf@ﬁldé ' cﬂlgeé tﬁé}m ﬂfd}%lﬁ&lldecseallt for use

growth 1n“a na conpr
adm ninghlebiting ttmotuheroweniie manmaki d additi on salt of
4- (2, 6-di chl oro- benzoyl ani no) -1

H pyr azol carb ylic pi peridin | am de,
ot fer flﬁ%\lﬁ gdw;?ars f‘é‘t@g rp- bep%PYéﬁn@u%ﬂhgpyrazole 3-

ef f ecfga'rlycﬁilyh@ ablﬁll?d ;?érfd'n{‘g 10T+ d% W OW1Bride ﬁltr for use

met hod for trea di'sease or condi t1on conpris
or arindnmyitingdie glalmmofmmouebdllsg@ awinhe nranamatanmal | the
nmet hod conprising admnistering to the nanmal an acid

ddi t 2,.6-.di chl b | -1H
o1 a TSy BRsfPPEV IS B GBRRT A SRR Condim
than gediy@d ‘Bg'ﬁ' Stlig @epe%aﬁl:ﬂt kirlaBe %l?@@éﬂ%ﬁ%ﬁ&%lhé’s@ 30

inhibit a cd ki nase SUC as C or cd
gl ycotjkigh mqﬂamlm;snayén@smw\m ayubjegt lmednbﬂhefeof an acid

conai 1B el ag R ot B P R BBl B Sl

gr owt dvid piperidie plamidd) @t}ﬁﬁihh@d hyal%cﬁl@ﬁﬁé isglt.ng
adm ni sterlng to the mammal an acid addition salt of

4- (2,6 dichloro-benzoyl am no)-1

H- Sy rAzeateadofdnhibsing tu@oarcgre\v& Permanmal . gnadmm) which
ot her Etﬂ@@ c&npﬁ%fs %F}lnﬁgthgrg%(t%aché magﬂlzaqg % %tp| an effectlve

effectlve fo Ki'has
cdk2) tuosoughyeagérhibiying hasentkifaaaddiBoasilt vf 4{(2 6- d?chloro-
met hod of _i nhi gég pyzrga cyclin dependent kinase or

gl ycoFEROMYRIR 2QlsAg8EhogyliGpie RINSEAHGH viesmge e

cont atq;lgﬁ NgviRenkiipasg W th an acid addition salt of
- 6- di cnl or o- benzoyl am no) - 1H pyr azol e- 3- carboxylic

aC| d pi peridin-4-ylam de, other than a hydrochl oride
salet . A method of inhibiting the growth of tumour cells (e.g. tumour cells present

in a mammal such as a human), which method comprises contacting the
tumour cells with an effective tumour cell growth-inhibiting amount of an
acid addition salt of 4-(2,6-dichloro-benzoylamino)-1H-pyrazole-3-
carboxylic acid piperidin-4-ylamide, other than a hydrochloride salt.

e A method for alleviating or reducing the incidence of a disease state or
condition mediated by a cyclin dependent kinase or glycogen synthase
kinase-3, which method comprises administering to a subject in need thereof
an acid addition salt of 4-(2,6-dichloro-benzoylamino)-1H-pyrazole-3-
carboxylic acid piperidin-4-ylamide, other than a hydrochloride salt.

ot her t hp@T/&B2006/000207
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WO 2006/ 077426 PCT/ GB2006/ 000207 45 A nethod of
nmodul ating a cellul ar process (for exanple cell

walooesT@rg by inhibiting the activity of a cyPCT/6B2006/000207

dependent ki nase or glycogen synthase kinase-3 using
an acid addition salt of 44

4- (2, 6-di chl or o- benzoyl am no) - 1H
pyrazol e- 3-carboxylic acid piperidin-4-ylanide, other

than ﬁxﬁ%‘[ﬂ&&f‘d?'tx‘é&ﬂﬂ%a dRest8b} condfMbrAnthrAsl 4 agﬁm%aﬁ&m

4- (2, 6-di chl oro-benzoyl am no) - 1H pyr az
c ar bm&yﬂormala@ilcgr@w’;hsmadnmmaly M/élmhdveethml h@npmm Iadmlnlsterlng

(7 eat o ms anepidedoptite bl B ATER i aatinopE:
use 0;5 radblesLddriaggiié han pﬁﬁhﬂmoi [Z'lamlde other than a hydrochloride
4- (2, 6-dichl oro-benzoyl am no) -

pyr az@ﬂteusarb@nw%fp@wgdn Mlb@g plosmal sallgrpwéh. ot her

than a hydrochloride salt, for the manufacture of a

medi ¢ PN, I At n

e, CATRT a0 PSIEY G TR SPAE Mo ReL BF oA oflivon
conposiniprisingergetsing) fien abnc&ﬁ'iadce&ﬂgtbt)viﬂom s@binnedl, which

4- (2, 6- dichl oro-benzoyl am n

1H pyms%ﬁ@o@peawt?éﬁvmﬁwﬂa% F%lt)hﬁ e ian-asid mldtiomsatiof 4-
ot her 2t(haﬁhﬁ)r?—%%%&ﬂnﬂﬁ%Fl-é%%atzole@gar@owhc acid piperidin-4-

phar ¢eutica cept carrier
phar ngeride, other ttxanpdgfdtqchlmrrﬁe salg dibm aimbuateffentivaninanhibiting
aqueoys sol ut&on form the pharmaceutical conposition

conpr ¥°HY algelleroWthagdition salt of 4-

(2, 6-di chI or o- benzoyl am no) - 1H pyr azol e- 3 car boxylic

acied Rip&hdAI 1R ¥ HRMERr cRHdMIn ddAas or arising from
hydrochl oride salt, the salt having a so ugb ity in

wat er abr@fmglrc@bltgvmhmm m&nmg), tHe, methpd cerhprisigg edimavistering to

roce GF B PR AR w TR o R R ino 1S

addi t}b}@@z&@-lﬁcaﬂ:foxyhc acid plperldm 4-ylamide, other than a hydrochloride
4- (2, 6-di chl oro-benzoyl am no) - 1H- pyrazol

car bo§@3‘/q= incarg@nepy ieHestivgith Infulif & pdlgkinasst (ﬁ‘éf‘rh astalis L ar cdk2) or

gégir?glg%@%ggsn%?ée kinds@!3 é‘é%i@lty.zs in medicine. An acid

4- (2, 6-di chl or o- benzoyl am no) - 1H pyr azol e- 3-
careb OAyhéthodaﬁjrdHBi'i@iémg' @H Iﬁdlébilyé thetigtédenot bén dishase oz condition

hydrochl ori, de salt, f the uses and net hods
set fORRMISREUnsiinf o Bpdrenl pbetarda i ramlens meiksd

2006/ &gﬁ%%ég ﬁ%lﬁﬁ?é?&%/ 19420 mmal an acid addition salt of 4-(2,6-

dichloro-benzoylamino)-1H-pyrazole-3-carboxylic acid piperidin-4-
ylamide, other than a hydrochloride salt, in an amount effective to inhibit a

cdk kinase (such as cdkl or cdk2) or glycogen synthase kinase-3 activity.

o A method of inhibiting a cyclin dependent kinase or glycogen synthase
kinase-3, which method comprises contacting the kinase with an acid
addition salt of 4-(2,6-dichloro-benzoylamino)-1H-pyrazole-3-carboxylic
acid piperidin-4-ylamide, other than a hydrochloride salt.
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46 A nethod for the diagnosis and treatnment of a
di sease state or condition nediated by a cyclin

walependrard ki nase, which nmethod conprises (i) PCT/GB2006/000207

screening a patient to determ ne whether a di sease or
condition fromwhich the pdbient is or may be
suffering is one which would be susceptible to 5
treatment with a conpound having activity agai nst

oyl i . _ S sl

T o e B o I et Ssiop by
t he pmhitetng the activisy sfiesagebt dependerdtikénaabt glycogen synthase

s . ! id addit
(2. BPOTEhOPB Snera afan Aty oA FiesBesbsncoyiain T
car boyythy §le-BCd b diyle hii ipfhsefidit- A M de, Vth& thAd PRy Rochloride

hydrochl oride salt,. 10" The usé of an acid addition
salt #flt.4- (2, 6-di chl or o- benzoyl ani no) - 1H
pyrazol e- 3-car boxylic acid piperidin-4-ylam de, other

o cAReN T ProehBr 43P eGP b pIp a1 prragole -

di seas&b@iyamcmpipa{tdﬁnémnide, &h&&hé@ah¥m6hlbﬁae Baeor use
e

screened and has been termned as sufferin rom

f
or beinri§e arophylkariserr tigpieat phaydiseaserptate aﬁslemrﬂc@génére@r-
condi ti on which would be susceptible to treatnent with
a o V| Y el C ent
(i ias ST YR EAR AL Rl o RZ TR oo R BRI PL
of t hpyrarolestdapboxyhy abié pigepidires-aiaplige, otlkdrythai a hfdochloride
saltsﬁaie cr'hbed herein and particularly the .
met hatfdls T gRomanelagie of denedieamend, whergindheinedigrment is for

t her ognzv ARG RS L o@'ﬂ’féfﬁééﬁé%eﬂ Pgreﬁﬁt hanesul phonat e

salt. 20 Treatnent of B-ce nphoma, chronic
| ynphocytic | eukaem a and diffuse large B cell
| yrphdphafhnecéuticelndongrosidlos comprsing es acidwddsies sqinafidd(,6-

the use . in the treat of B-cell. |ynphoma, chraonic

| yphGePres PR AT ey Hre F Ceee e A8 gaperiatnt

|y nphoagidbihel BRnGAUTRRIAKSIdE L SE 11AS ﬁ%hhﬁn&@ﬁtic%ﬂglab@erptable
appl i cati on PCT/ GB2004/ 003179 (WO 252005/ 012256), the

cont efArgef whi ch are incorporated herein by
reference. More particularly, the invention provides

20061 0 PH 19BN AEH Eao06uT b b 1 RRtle iy Hequpgpluion
form, the pharmaceutical composition comprising an acid addition salt of 4-
(2,6-dichloro-benzoylamino)-1H-pyrazole-3-carboxylic acid piperidin-4-
ylamide, other than a hydrochloride salt, the salt having a solubility in water
of greater than 15 mg/ml, typically greater than 20 mg/ml, preferably greater
than 25 mg/ml, and more preferably greater than 30 mg/ml.

* An acid addition salt of 4-(2,6-dichloro-benzoylamino)-1H-pyrazole-3-
carboxylic acid piperidin-4-ylamide, other than a hydrochloride salt, for use

in medicine.

* An acid addition salt of 4-(2,6-dichloro-benzoylamino)-1H-pyrazole-3-
carboxylic acid piperidin-4-ylamide, other than a hydrochloride salt, for any

of the uses and methods set forth above, and as described elsewhere herein.
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NNNHH (1) and sub-groups, enbodi nents and exanpl es
thereof as defined in PCT/ G2004/003179 (WD

wWQO@sN0U2256), and wherein R2, R3, X and Y ar ePE@FGB2006/000207

defined in PCT/ GB2004/ 003179 (WD 2005/ 012256), for the
manufacture of a 5 nedi caneds for the treatnent of
B-cell |ynphoma, chronic |ynphocytic |eukaema or

di ffuse large B cell |ynphona. Al so provided are

met,ho rge
5 col 1 ipod FEHIER e A hmen BPOGRBree Mot S nafti
adm nmsmateldrbg' d eycHn dapancart kumasmaddch ﬂfet}&idlai@rrtﬁrﬁéd (§33 nt

a compound of the fo rrula (10). as defined herein and_,
in 10 W}f@%@@ﬁb %‘@ﬁsﬂoﬁ%&syf copgitiondigm hich
conpoadsiigf: il emk B@Hlf?e ®) oy ShibhORRIEE Leh
formul a%l 1on pa%)e ! For(r)m a1 gﬁong%adggggbé%to
for rruirwtmbiwt)wmlm a paxggomﬁ, hafvmglwtlmtx agm)st omclha@p@eﬁdent

For mikeeyr i o PRAG pandifed ) e Rlrem Bndifidh doms
i n WoyRRAShOIARRBis tﬁﬁb%u%é?ﬁ@l@ ntﬂérelaftéita%%&ﬁte?ﬁg% iR phflent

and the conpounds exenplified in the Exanpl es section

of WOUP@OSA Q%@lt ofp- ﬁr@ﬁ@hb@ubmmmbmtm@zme -3-
f l.a
pyr azora b abRlprRutath el GrRaiat i maRMhadint o

salts (e.g. acid addition salts), solvates, tautoners

or eN-Dixd GSof ahnclneldRivBGi BEAL2, 6Id1@11§1@L1§enﬁB§)'lallﬂﬁ1c§-1H-
hydrochl ori de salt. The hydrochl oride salt

pr epaP¥aze Stasryheaci rplrﬁklémp‘i-édaggge,@th@m @y@g@lmde
gg; , :%{iéé fog][the\:ﬂﬁ%g%fa&ﬁfé & Rl %%Q?‘V tﬁ@?f%aﬁ%f %&epmphylam

are r e ev an
di chl affodibeise stﬁtearri cnndltldﬂrlﬂpg/paimnt @hd heﬁbém)syfdeﬁechﬂlddlas

pi perj di n-4- ncor or at ed, here
r ef er RiFR&let e&ﬁl‘?g: e/“r@f &MF’G @i?‘@fj&(r% from, a

2005/ 812208) cdriiti HEWHER Dol Ee"ﬂu§ce%ﬂgie' 16 Meh Qe r@Svith
Exanpl e 11. 25 Thus, according to this aspect 01) ahe

i nvenctqnmpvundthevmglastlptyo&gadmdcycu\thzp)ﬁ@b@tMA%
PCT/ GB2006/ 000207 48 A conpound of the for mula (10)

A oSt 000 T S5 P J808Rb T s Rigniot

&Wy&t’f&h&saﬂ%@ defSBibe&X hafth MdafagtiAsargahe ﬁ&@halnﬁsulphonate and acetate

PCT/ GB2004/ 003179 (WD
salts and mixtures therof, and most preferably the methanesulphonate salt.

Treatment of B-cell lymphoma, chronic lymphoceytic leukaemia and diffuse laree B

cell lymphoma

The invention also provides new uses (namely the use in the treatment of B-cell
lymphoma, chronic lymphocytic leukaemia and diffuse large B cell lymphoma) of
the compounds disclosed in our earlier application PCT/GB2004/003179 (WO
2005/012256), the contents of which are incorporated herein by reference.

More particularly, the invention provides the use of a compound of the formula (I):
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w®2@elor74Re/ nphoma.

2005/ 012256), and addition salts thereof (for exanple
a hydrochloride 5 salt) for use in the treatnent of
A compound of the fornmula (ROV/GB2@6/000207
sub- groups, enbodi nents and exanples thereof as
defined in PCT/ G32004/ 0031797 (WO 2005/ 012256), and
wherein R2, R3, X and Y are as defined in
PCT/ GB2004/ 003179, and addition salts thereof (for
exanpl e a hydrochl orideysalt) for use in the 10
treatnment of chronic |ypphocytic | eukaema. A
conpound of the fgénul and\sub gr oups,
enbodi nents and exa herm6f 2R° defined in
PCT/ GB2004/ 003179 (WOpN2OQp/ 012B156), and wherein R2,
R3, X and Y are as defHned in PCT/GBZ 4/ 003179, and
addition salts thereof (for exanple a ydrochlorlde
salt) for use in the 15 treatnment of diffuse large B
ol siublg\tmlﬁépémbodlﬂleﬁtsfaud thanplestherzof asI dtﬁirled\ne ntion

hl or - benzoy] a

€9wmo&4@oé 1O P OS85, S RTIAy oK g raras
&&1 QI‘PP (ﬂﬁﬂ/@?@'@' (WP 1ks6), ?d%ltH@ﬁﬁnui%@tﬂfeoéf‘%r

or - OXI ereo use I n the t’featment B- cel
mydiphaers. for t'ﬁla ¢rentmvesin df Breefl Uy plemmay chrontbelgmphocytic leukaemia
4- (2, 6-di c benzoyl am no) - 1H pyrazol e-3 20
%ra‘ilé:&l%yl?’fg@ E?lﬁlyﬁfpﬁl@ Adi n-4-ylanmi de or a salt (e.g. an
acid addition salt), solvate, tautomer or N-oxide

ARerRefiddPire WiRhddd drii@atilcBRbMBIREI Ofm YY) idEffuse large B cell
| ymphocytic | eukaem a. The invention further provides

hfn(pzomadmd lsheownés: lyephogitisnte wapmiapypgdrainistesing-to a patient in need

lic acid i g. an
SR oy AT B R B
PCW@MOMMMW@(W@ I(HE/(IIIQQM)[TEN of diffuse large B
cell lynphoma. In the treat rrent of B-cell | ynphona,

g%&ﬁgﬁ?gﬁﬁuﬁgg pf ‘@@lf%rgégg g[% are t ose gfr neglm forn}/urﬁjag)c ; %)gge

P bR ST S g Pt S P VA ppase 7

fﬂr}mﬂﬂa @an oﬁpygeam dernmigf (‘ﬁb}) a@rpigoy édfoomularfMI@) on page 78 and

sl bhangs 7 i W9 0 CaS8 e atne Gt §C0 g pee 7

g SEk @5AdollsRUEMPRTitd BIth@BRAMEIRS ko G WEB200%/0 0013579
(WO 2005/012256), or it nay be one of the salts

di scl osed herein, for ex e the salt
A preferred compound of the formula ) is 4- (2 6- d1chloro benzoylamino)-1H-

pyrazole-3-carboxylic acid piperidin-4-ylamide and its salts (e.g. acid addition

salts), solvates, tautomers or N-oxides.

In one embodiment, the salt may be a hydrochloride salt. The hydrochloride salt
may be prepared as described in Example 150 or Example 237 of our earlier
application PCT/GB2004/003179, the contents of which that are relevant to 4-(2,6-
dichloro-benzoylamino)-1H-pyrazole-3-carboxylic acid piperidin-4-ylamide are
incorporated herein by reference. Example 237 of PCT/GB2004/003179 (WO
2005/012256) is included in this application as Example 11.

Thus, according to this aspect of the invention, there is provided:
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waoldob0sa26 arge B cel |

5 wi th net hanesul phoni ¢ and acetic acids. Al so
provi ded are nethods of treatnent of B-cell |ynphoma,

| eukaem a by adm ni steri ng to a patient in need of
such treat nment 4

4- (2, 6-di chl or o- benzoyl am no§ 1H pyrazol e- 3-car boxylic
acid piperidin-4-ylam de or an acid addition salt
thereof 10 Ph ut| Fornulatlons VWile it is
%ossi bi*é¢oRguR Egﬁ]ﬁg ? gan SUB RIS bsrdimprts and

f or mul

di chl o%%rg%}sz%grlegfnégndgj%? :elcll—linpli/clr:rlzzl/zG }?200431/08 g} . &WP 200034:018256)’
pi per i gidwhergingi, B, ¥andiY araes defaddiin PGHI‘/@BNOLIV(MBHQQ(WO

such a e aIt as, defiped herein to

i i AEAEE0) A8 Saclor oy Bt RE SR adutiodhionds
a pharme@aus@@h}mfmmf&bma cbfl BpBbmd.or mul at i on)
conprising the conpound or salt thereof together with

one or nore pharmaceutically acceptable carriers,
dj uvaftcompexed pf bafermuds (IDeand sub-grdupsr snbodimeite asd

mat or 1 S PG RRRT R e IRERPR 1 (RS Fhos oo

conposird whaeiitR’, 8F 50 ahd ¥l anelgs @iffhed it PETABBRIG4%003179, and
prophyl actic agents for exanple agents that reduce or

al | evi HABHALIANS Hrerqaféfog uezaféngle adpilechlorids sed)ifar vee inithen
chenot such agents

i ncl ud{g&{tgg%ﬁiqf??rfe%ﬁ&f&g%%nts gggarnts that prevent or
decrease the duration of chermt her apy- associ at ed

meut r oﬁ&nn@omkﬂobuhe\f@frtula:d dealb-gmmtelhﬂhd&hbﬁ@ ahd om

r educed I e bl

ol |'s il e Brrppissclegirs Bubs EiaEobRe) S graanseyeass)

macr opaﬁgﬁh&@ﬂnwy RS oM ?tdrags ci £Q%n ﬁ%@m@ﬁ%@ 3nd

granul ocyt e-col ony ’sti nmul ati ng cto
t he pr@t%tmn jatty ererdod ffof exdrmge a iy dnoicbllesidp kalt)facesstih e

conposj ti ons, d ove, and nethods of making
a phar RECREL cfﬁff%%ﬁ%‘g%%t © ﬁyrg@ﬁﬂl?& ng adnixing a
salt of

4 a(fﬁrtﬁerdﬂspdﬂ:lt ah@mexmwraﬂmw) (ﬂﬁmmmqieﬁz&ymﬁfnfé?xmt ic
a

aC|d ]§r|d|n4 yl am de partlcularlytherre te
RyEZPle- & exylifesidhigipeiidintogamderorviseh (30 aomsl edtdaesalt),

sgﬁfe%%%ér%g Q20fide AR ?orqfse Eﬁ){h% P@EJ@B? ggﬁ}eﬁl\?g}gﬁgc’)ma.

acceptable carrirers, excip ers
stabilizers, or other naterlals as descri bed herein.

ﬁménwﬁmz firtlzer peoideside@ld- glrichl@nebemylefnims) ug‘,@gralzerees-n
BRI B¢ Frid sk B e Pl Gl il b tice S5 sbvate,

télﬂblﬂﬁgr or N-oxide thereof for use in the treatment of chronic lymphocytic

leukaemia.

The invention further provides 4-(2,6-dichloro-benzoylamino)-1H-pyrazole-3-
carboxylic acid piperidin-4-ylamide or a salt (e.g. an acid addition salt), solvate,
tautomer or N-oxide thereof for use in the treatment of diffuse large B cell

lymphoma.

In the treatment of B-cell lymphoma, diffuse large B cell lymphoma and chronic

lymphocytic leukaemia, the free base of 4-(2,6-dichloro-benzoylamino)-1H-

| ynphoma and chroni c | yP@hGB06/600207



10

15

20

25

5 medi cal judgnent, suitable for use in contact with
the tissues of a subject (e.g. human) w t hout
wWe@@emsi4ee toxicity, irritation, allergic respPOBEEeB2@6/000207
ot her problemor conplication, conrensurate with a
reasonabl e benefit/risk rat4®. Each carrier,
exci pient, etc. nust also be "acceptable" in the sense
of being conpatible with the other ingredients of the
n be
HyRhFBK-3tchAHdxy A0a il S i e&%&@gﬁpﬁ&&ﬁ% begh! gfdfeh ap %n&r%

i'n any formSuitab for o par
Prﬁﬁfﬁﬁta@alacld@dldtthml salt epaydtei used. r Elog adid addltwmsalagajﬂ a& the

ni strati on.. Wer oSitions
BacddRIRE SR RsoI BRI TE kbt Siicrra b6 TRERSIVIRRE . GRD
109 5/00n058)abei nda9 eiont bAMR RS disd]DicdAFHIE UbAExam le e salts
i nt raperl toneal, subcutaneous admi ni stration or

With geth aﬂé‘ﬂﬂﬁ)@lﬂjﬁ angtagetic acadsget organ or tissue by 15
i njection, infusion or other nmeans of deli very The
' ' short
AERYEA RO ORI PEl] iR b F e cn

Ipaphome andi elhrlomerlymphodyhb Geiggherh aebyldintihiSRbing o @batfent in need
Phar maceutical fornul ati ons

| tabl I nf )
Bﬁt Bep lfnsm %éﬂpé ﬁf%fogg-bsa%ﬁyllﬁ@p%iﬁmyrm& -$rgarbagylécoasid
A= ARRYS 28 bheliigitioRls gsol utions which may
%gér%% ain }gntl - OX|adant sfi 1218Hks)uﬁﬂgir3é§) bact eri ost at s,
co- soI vent s, organic solvent mxtures, cyclodextrin
aticad W onmadatipnsenul si fyi ng agents (for formng
and st abl l'izing emul si on formul ations), i posome

Wﬁﬁp ﬁ???&ﬁlbﬁeofor 226 Fﬁ:pn gg %%g&%gwgf ?Il t o %Hﬁl?a %ﬁésEor 4-(2,6-

chclﬂbleelieaﬁdsﬂarﬁmd)){lH?rpyrﬁlﬂﬂd:-enﬁrbb&yﬁﬁ edd §>1ﬂeﬁﬂm-4Jy[Hnﬁﬂe or an

stabjlising the active ingredient in a sol uble
aFHir%d& Eﬁ%ﬁéw mych pethe suepylate sekll asotelingd hesinctoiet h

a‘dhﬁmg‘ﬂefé‘adal&fe %t@? Je Rl 20 ﬁ)dpr(e?e%'t R'ag Q?Palp %E:ﬁ@c%?%m osition
formul ations for parenteral admni Ion mnay 6

(e-gkformblatiboy congfrisag tho vempanchd arealt dguedtsgesics rwlthébne or

susp nsi ons i ncl.ude SusPendlng agents and

THrE %rr‘i‘?ai‘fau%wgﬁtagceé’ legargry advpnts spicitents, Ailygnts, fillers,

HokfetspbtahiliSers, hréeatatidtd Iivdicest ap!
Pharsﬁaceult |rc%r ISesaelar ch \70I %(O%er%r%éﬁgl%ggﬁ%%to those

sidled doBieart7 The c@@wmxswmw@eludes othar theapentdt ec uI e

ptr(lé}ﬁlg/la'c ¢ g?@ Ni& %g eg(a %ﬁe{j%?l}?gﬁ?‘ilﬁc% %g ﬁl e%aatrtg gmrgg B e-sgie
effabth laSSoeiatddWiﬁlaEhMMerﬁﬁ}O Pl dr kBl Rs 08 BudhH géads li'l?clude
The acceptable r ang[e is pH 2-12 for intravenous and
AHEMERG S8TN RRNBRAFHi E%trpaweahor dsareasethe dytationtodineous
c?%ﬁ]&ﬂﬂlb oﬁ& %%_fogﬁtécﬂ?eu@r‘aﬁ&l% A Sreléh? ggmplscal%ljgnsz ot fi fro©
reduced levels of red blood cells or white blood cells, for example erythropoietin

(EPO), granulocyte macrophage-colony stimulating factor (GM-CSF), and
granulocyte-colony stimulating factor (G-CSF).

Thus, the present invention further provides pharmaceutical compositions, as
defined above, and methods of making a pharmaceutical composition comprising
admixing a salt of 4-(2,6-dichloro-benzoylamino)- 1H-pyrazole-3-carboxylic acid

piperidin-4-ylamide (particularly the mesylate salt) as defined herein together with
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WG o@icln4be/ dr oxi de,

5 controlled by either the salt formof the drug,
strong aci ds/ bases such as hydrochloric acid or

include but are not |limted to buffering solutions
formed fromglycine, citraté? acetate, naleate,

succi nate, histidine, phosphate,

tri s(hydroxymnet hyl )am nonet hane (TRI'S), or carbonate.

dheoansii phairh aRutitalgracespitOsicar Sk exciifierats) Cbu@fers adjuvants
r-solubl e organi c solvent/surfactant 10 )

é%@@?@ﬁé:rﬂr)Otlﬂeé néﬁt?réfﬂs @8 gepcrifed reiBt abl e f or nmul at i ons
The wat er-sol ubl e organic solvents and surfactants

qrﬁ@fénlnw h&hﬁ%&&@aﬁy h04, egwbewag DSed Mélp%@%%ﬁgy i ‘??ﬂb%ds

[Tmted to propyl ene glycol, ethano ene
gja;ea;]@ls @ﬁ@posﬂmWeal’rdycbrdmea@Ifymm WHIBD areg Iwyithéxt the,scope of sound

| ol i.d NI P;
B LA RO T Bia R e R U GRS g b o e
AomalyvamRpexceslive Qkﬁ‘ﬁ??fﬂﬁtratﬁﬂ a@l@rgb@fég% urgsé Mtﬂ&?ﬁ'm&ﬁ or

80. uch formul ati ons €an usual are no
edmpljeation CIOmI@‘iilSptaitft)Wlth ) reasm@&q amnﬁt/ﬁslomyxbe faclybardet, ,

eth Gremophor, r 6
E5TED sisc RU30 et VR ity ShE R e B bor) e
skviptedicatofib¢ faatudioa used in  conmercially
avai l abl e injectable formul ati ons and can be used in

&gn‘ol nati ons with 20 each other. The result| ng_ organic
¢ ReArEeeaisalgognpsitians gandsa ineey fam swiable for il dappnfesl,

Fo%lc%g %tpcinﬁgd[l AdrPmhIRYe, bg ¢, 20ltHSinBh-va gn:ap yﬁjaf?g&elromal

ternative y I ncr eaded 'wat ef sol u can
ahhln&vredom hWdeghtheobmpositens m@n@rﬂxdf@rq:mremérhl adrr_linistration,

ﬁ%{cl OdEXI‘“ ngﬁLdejl%osorres are cl osed spherl cal sicles
B BHITRUGGIOr IRV aRgls) inapussal %WHF%%@H d an
subaGtan @i %@Hﬁnﬁt@a&ﬁm@ﬂ%l\’ﬁlie’at @éhv@r\ﬁh@ 4 tatl e %Féa%ror Ghsue by
<100 m Depending on the |evel of h%/dro phobi city,
1

irsdipatinfugiomatodhsatsians of dediseryc dileide S‘U[YlSFbll be by toly

f the drug ;hecones e capsul.at e
R GRSt o B P D RBS R B e wastize
deliven) @Qhﬂﬁgﬁ@lhdJuktillshﬁ@doﬂWsultlablEQﬁﬁﬂiBﬁ ufnpt he drug
nol ecul e becones an integral part of the I|p| d bilayer

%2006/ 077426 PCT/ GB2006/ 000207 52 nmenbrane, and in
rglageidical fpﬁéu‘ﬁ%ﬁ* Bis Eorgparrytaral admymisiryiéen ingludpaqueous

R b e oA A MR S, P B e
buffer§ bZC)terrgstmﬂs coasplvetd, orgauic tolesnt naxtpids,&yslobe»ﬁjfner and
& § Ile(:)xrz]i 10n Xgen?shgrlnglssﬁ}%lr*ig agents (for forming and stabilizing emulsion
formulations), liposome components for forming liposomes, gellable polymers for
forming polymeric gels, lyophilisation protectants and combinations of agents for,
inter alia, stabilising the active ingredient in a soluble form and rendering the
formulation isotonic with the blood of the intended recipient. Pharmaceutical
formulations for parenteral administration may also take the form of aqueous and
non-aqueous sterile suspensions which may include suspending agents and
thickening agents (R. G. Strickly, Solubilizing Excipients in oral and injectable

formulations, Pharmaceutical Research, Vol 21(2) 2004, p 201-230).

or by sol utions of buffers miI/GB2006/000207
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5 The formul ati ons may be presented in unit-dose or
mul ti-dose containers, for exanple seal ed anpoul es

waraewTAke, and may be stored in a freeze-dri ePCT/GB2006/000207

(l'yophilised) condition requiring only the addition of
the sterile liquid carrier, 5lor exanple water for
injections, imediately prior to use. The

pharmaceutical fornul ation can be prepared by

I or
Y REPIEICRID B LATARY PA B gL KO TR ARirkd Bhoflpetioh v b
ediisiment i6 theldeug 'y desiufi@ensly firasay ﬁodlﬂile fogmalation pH value. The

BREP R v sl P ity ol aiy bR celrp b b for
bcli@néoRb blthinist@tidiiBe GQERABIE f’ang'@ﬁ%ﬂ ne-ore SI*HE ) dlﬂt@on pH is

formulation is clarified, sterilefiltered

gewiplled by pipher therrsit domeef the drug,@m)lag mdséaaaqspndmsuluﬂmclﬁmnc

PHESP BRI BR0E oP by KRB or ellet PO B0t bl B i o
b@ﬂ‘fmﬂgablmﬁdjhs&’aﬂnddﬁ‘r&@ glyeide toftratd, @cﬁidtdﬂ halafd s\ @CHi ftine,
gqml,géo philisation under st andard conditions and t hen

ftecEs(hy droxypsty Desinamgihane {TRB)0r cabpnatgophi | e

formul ati on. The conposition will typically have a

*THé’\écfn?o?ﬁé%ﬁ Iof é@&%oﬁ%@]ﬁ%ﬁ anca Yatel- ?cﬁt?’lﬁ% Bl%m[% %?él%e&/surfactant

| ess than 1% ased on wel
(igoplepdodiend(s dﬁuﬂ lisycbmhnjlemtslﬂd: fcmmu]hnmml“ Iadt Warer-gokyble organic

G S B L e St e R i
glbgﬁ@{e\g@}do}/ 8hanAMlye ZEh&g&é()l?@ Yeyfene gbﬂf%lng glycerin,

fers include phosphat e aceta citr

dimptiylaectamigg QHMJAQSN Glfleﬂa}ﬁﬂrmotimm Pbamasgey bi ¢

%ﬁgvﬁﬁlﬁ% R ETSO R R S Fpe T S B e R

b@l?&drl@dtfegb Boch sHmatation aeinsebagly baHilt are not always, diluted prior to
ethylenedlan1etetraacet|c acid salts. Preservatives
1

OR-ncl ude benzoic acid and its salts, sorbic acid
and its salts, alkyl esters of para- hydroxybenzoi c

ﬁ%bﬂen@@?&’b‘?lPE@ @b@reﬁﬁ%la@fgnmphgpg Cr@JJESIgHE)?kIH 80 and . m

t hi mer osal,” benzal koni um chtori
mﬂmrhataéo affibe @mﬂrélxe pganie mateonmdlblemot-wsnts usd wrfaalsnm&éeﬁ in
dext.r ose. be used f.or

o aVéBaabéed nlf&ﬂh@ E‘]em}uﬁa mweggﬁe uspdDeRIehipaiipas with
RCH 6L 906 fe@@l@ﬁé) brgamid fcﬁﬁiull(dtl’aﬁs &9 %maﬁy @ﬂﬁteg %ﬂ%ésft‘ bleyid pI‘lOI'

used in ly Ehlllsatlontec nol ogy f facilitating the
tﬁ@é@@ﬁﬁraﬁﬁ@ BV pely prlVnigfisiink and/ or nmechani cal
integrity to the Iyophilised cake. Bul king agent

§t1fel{' F]r?c%a)é Wa?err SIQSRJbHRE'%an 88 achle\pe%{tﬁfrcg:u%h mglecular

complexatlon with cyclodextrms

Liposomes are closed spherical vesicles composed of outer lipid bilayer
membranes and an inner aqueous core and with an overall diameter of <100
pm. Depending on the level of hydrophobicity, moderately hydrophobic drugs
can be solubilized by liposomes if the drug becomes encapsulated or
intercalated within the liposome. Hydrophobic drugs can also be solubilized by

liposomes if the drug molecule becomes an integral part of the lipid bilayer
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| yophilised with the conpound or salt thereof,
provi des a physically stable 5 |yophilized cake, a
freeze-drying process and rapi d BETGB2006/000207
conplete reconstitution. The bul king agent may al so
be utilised to nmake the sol ybion isotonic. The

wat er - sol ubl e bul ki ng agent can be any of the
pharnaceutically acceptable inert solid materials

B e B R s P U o
nsatneqs@d bibgdrOAay piRAifB6ime ToimWativR bR Sy UCHiRS
sorbitol or mannitol; am no acids such as gl ycine;

pBPsphetigidsatch-24smefsel, g isejanisifiero Riphl $r8; budfer, and optionally
Qggﬁﬁgﬁgharldes such as dextran. The ratio of the

wei ght of the bul ki ng agent to the weight of active
compound is typically within the range from about 1
{lhe dyowdations imuy bexpaesphted dd usibdode o nivdtiatoseitontdiber, for

e of, aQout 1 tq 2. Alternpatively they
Eﬁfﬂ%‘s Sifﬁ%@@? e Ang aalp g gy TG e iraegp-dsisd
E?Bﬂﬁﬁier@%&%m&{‘ﬁgﬁﬁﬁﬁlg%ﬁl}} fRe 2d@HbLL Qp he sYe'rx?é 11%u1d carrier, for
erilisation of Osage orns nmay be via ration Or

byaraple oekavonigiesfionsh enmedinslyapribrithese. cont ents at
appropriate stages of the fornul ati on process. The

SHPBH AL BhIAPaEl P S o

Fotroulsa(10)edl (B @ taekit ierdoThay sbfedpreks. Ly&pﬁlﬁf{éﬁ@ﬁ 2EYBRUS the
i njection_solutions and suspensi ons may be prepared

PFOSRYWE 6F fireze-Goinger wmnysiiian) Brseagrdrytinganst lyophitisasivn are

r t
Bl B AARRCTeRow s, 4D Bl FRCLRDs o Diihilise e compound
iand/theaeismiltnigsibrrauliabm isfobarifedastidile fﬂ)lﬁrddfﬂnd@%?plfd:aﬂy transferred
| nf usi.o 25 Phar euti.cal. osi.tiqns, of the

e ARRIAPTRIR 19 ﬁyorﬁ%hl%ﬂ%fé? viglse dn fihsrrasapt viglssthey are

%’xﬁ‘iﬁﬂy S@pprad W%Q&B L©phdrY. '@H@ﬁ?ﬁlﬁgltlsn Thehd L&o1aMHE0MS ing

or nonaqueous sol uti ons, ISperSIOnS suspensi ons or
erdisubijesinsl tadyapdbiilisation wndsr slandard wostitiorisond then hermetically

ERERBHE s Mo Byl ol MNgiE AR cBngpelion ST iy

RS Ia%maauﬁ%{t&%a&ﬁf ,QA0BQY thah4vRelE eRESthaRN 8% by weight
nonaqueous carriers, diluents, solvents or vehicles

Pﬁ§ﬁ@6éWW§ﬂ@fteléﬁﬁﬁhol pol yol s (such as gl ycerol ,
propyl ene gl ycol, polyethylene gl ycol, and the Iike)

o3 BOANTEA DN cebllpr oo s bl
trnd@ning agstterdissuing a@nest byfiferg| aativeidakis,qpeserfativedi Iahd/
go%ri]cit?feadjusters. Typical buffers include phosphate, acetate, citrate and glycine.
Examples of antioxidants include ascorbic acid, sodium bisulphite, sodium
metabisulphite, monothioglycerol, thiourea, butylated hydroxytoluene, butylated
hydroxyl anisole, and ethylenediamietetraacetic acid salts. Preservatives may
include benzoic acid and its salts, sorbic acid and its salts, alkyl esters of para-
hydroxybenzoic acid, phenol, chlorobutanol, benzyl alcohol, thimerosal,
benzalkonium chloride and cetylpyridinium chloride. The buffers mentioned
previously, as well as dextrose and sodium chloride, can be used for tonicity

adjustment if necessary.
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5 mai ntai ned, for exanple, by the use of coating
materials such as lecithin, by the naintenance of the

WO e@iorads particle size in the case of di sper sSPONEB2@G400207

by the use of surfactants. The conpositions of the
present invention may al so ggntai n adjuvants such as
preservatives, wetting agents, enulsifying agents, and
di spersing agents. Prevention 10 of the action of

PR R B2 DB Pl drerfony 2o Boftating he

proaegslaad/op @fcﬁzﬁ)diﬁg bl a8 @B uieahalical Iﬂ’ﬁ@%}ﬁ!y to ﬁférl?d)ﬂuﬁé%ﬁ@ake
gg&lthe like. It _may also be desirable to incl
LRI IRIGEMIS? @%Féh water selyblgy solidqgsiiqytate Aileant d@t wha co-

B Ay PR SERR0 B h R B ot
ly@phnlused)cak@f a Hgnembpnmﬂlfrdez@léiymg ﬂlﬁca;baﬁdi ﬁip@mncscttﬁbplats
al um n arate and ti a conmpound i s
FF&P“%‘E‘%&@WE@H%G%CH&E’&V%B% ﬁ‘é}%}s‘r @ TagieuB? pelitjon n
adigaeus nedia, it can be fornulated as a concentrate
in organi c solvents. The concentrate can then be

diluted to a | ower concentration in an aqueous system
Aheiwetgrrsplableipking a@emt P@n bft ahyl of thopharimecsitioally peeptablle

| dos efo .e.in
?ﬁgrsgﬁff g %ge;rc?w d Blém Ly psneg ﬂraé’ 8B}iu iSafiony, %Hﬁo% E&J{iqwgent% Tictide,
ﬁmrmdimpllenglgarsrmeh aglglaedts, mskedsd] duRfbse URAAs@6see PbliyhRbNols
onewg nor e or.gani ¢ sol vents, which can be dosed as
?@h&ﬁ spRbi el FORMBAIC aaineawds suchies glysines polymersysuch as

e SRR

excipients in oral and injectable formulations,
Phearatiaof the weikhRefsbabdhing2g¢@)to 11200 ghipditti 286)mpound is

P by VBB aaRetomobo diraabi > b iRy leqt S e moout

3[@]\@0\)1“}187 W abduPy g2l | done (NWP, Phar masol ve),
d ycerin, enophor EL, Crenophor RH 60 and

pol ysor bate. Particul ar. non agueous sol utions are

cHripatedy ey ren 8o psqyidnsyin eselugpy fom whish o B0swncentrated

|
B0 o BRSO ARUSRUT LA B
lé&nmlthcﬂavmg o80ovialopyd BBk cghtyniolat fssloptfte stages of the

t hapal . Normal |y these 2006/ 077426 o
Siia 9’@)6@?‘?8%?0 suplieddpyraHatdonymay trowire ifvrthes diinHen pon

ﬂ@ﬁarh!@é%?ﬂﬂf%re@e’ll%ﬁci”o%xahgf']’f&111&1“05%1% ?ﬁgﬂﬂ eh\I/e 1?.@\35’0?1 packs.

'V infusion typl anmount s
fornmul ations are -50%for dycerin, pr opyl ene gl ycol,
PreRooaneRsinesticm lutRosend suseesumsimayThepreyped fom sterile

powders, granules and tablets.

In one preferred embodiment of the invention, the pharmaceutical composition is in

a form suitable for i.v. administration, for example by injection or infusion.

Pharmaceutical compositions of the present invention for parenteral injection can
also comprise pharmaceutically acceptable sterile aqueous or nonaqueous solutions,
dispersions, suspensions or emulsions as well as sterile powders for reconstitution

into sterile injectable solutions or dispersions just prior to use. Examples of suitable
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WEREBBO00742PEGA00 and et hanol .

amounts for IV infusion fornulations are -15% for
A ycerin, 3%for DMA, and 5 -10% for propyl ene glycol,
In one preferred PCT/GB2006/000207
enbodi nent of the invention, the pharnmaceuti cal
conposition is in a formsggtable for i.v.
adm nistration, for exanple by injection or infusion.
For intravenous admnistration, the solution can be
r . h:nj.ent |_nf usi;on
OB 0 1o 105 DTSR S B e R0
athaeto] q@l;@ﬂ@ﬁ@d}@@@ﬂym@l pfop&ﬂénel gbytcbloﬁel)yethp&he lg8col, and the
dm ni stration. anot her referr t% enbodi ment, the
M R TIeRRIIC L IAs6 804 FBbleg ikhIss Peieqt, vegsteblpiods fsogh as
aw@ i Ztﬁlﬁqg}é&aﬁ% d}%am@e’s@ar@ bni‘hra%‘tet oleBRAPARELHEAG lc%n be
dosag sul table for oral nistratron i nc
maintagses!, forc:ampleeby theapk ef sqatipg lrria$qr1allmmh ge $cithins pge
sol uti ons wder s nul es, .elixirs,.and, 15
SRS i EHFIe i i 6 codieg G oo s e
Puceaétapat ches. Pharmaceuti cal conpositions containi ng
a compound of the fornmulae (10) or (I) or an acid
add|t| on salt thereof can be fornulated in accordance
Tha gonraesitions p‘éﬂfwmr@ﬁ@é%mvgvé@nmy aéseamtaen ada@mrﬁg sushy as

hin a .
;Eh {%%ﬁ?/@%k{/&%?& ’%‘% Isﬂ%ﬁ%l@ge %1% el%%n(%, :% % l?rfﬁejntlon
@fitble sdtlonfoimmivtodegdnivetisady bfﬁﬁlsd&ﬁlb‘y&ﬁe Ine1W&Bn of various
%@5/ 012256, &r;p be formul ated as described therein
agierial@ad anhBmeplpoenisfor gpRmle drraban. chirrebutangl) phenol
: )
SATRSSHCARNSEARD A A0 12 ki opaRaRAL BRI s such s
sigats, ssliam sh}@axde,oandsh@hke &rdoiged abegptibmcf thser,gectable

ucr ose 5 sorbi.t nd/ or .a non-su
RSt Tt e prering BETR B ipGSioR of Beget hieR Betay
éﬂ@&%ﬁbﬁ%ﬁoh LH [ Gh HIE AL Se aR] éiat?r?' | ul ose or
derivative thereof such as nethyl cel I ul ose, ethyl

cel | ul ose hydroxypropyl met hyl cel | ul ose, and
K egpemesndisgiot stabledp aateonsmenia or At lovssakehility is@queous

SRR PR PRSP R R 1 e

&MG]ﬂerﬁl& <phit@fd/torwllomer b@icleﬁit@enﬁm illas hicdYs ByHtEn (dGan be
%ﬁﬁ%%@é crossl i nked ynmers._such as cross|inked

nSéf-EH9 feedhe ahl%%@rwdﬂﬁ Brechiring glosiggehaegefoge i another

r
SHRALSH 53 b SR SR P BRADEIBYsig o s
whainpl Oerrmme@betrair' elyorf on¢ brabe dygdifiesayentgrwhich can be dosed as

i%fog‘ renro\r/ee gocrrelrr%ngfgcﬁfhttesd with a suitable IV excipient (saline, dextrose; buffered

or not buffered) before administration (Solubilizing excipients in oral and injectable
formulations, Pharmaceutical Research, 21(2), 2004, p201-230). Examples of
solvents and surfactants are propylene glycol, PEG300, PEG400, ethanol,
dimethylacetamide (DMA), N-methyl-2-pyrrolidone (NMP, Pharmasolve),
Glycerin, Cremophor EL, Cremophor RH 60 and polysorbate. Particular non
aqueous solutions are composed of 70-80% propylene glycol, and 20-30% ethanol.
One particular non aqueous solution is composed of 70% propylene glycol, and

30% ethanol. Another is 80% propylene glycol and 20% ethanol.Normally these
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5 such as citrate/ bicarbonate m xtures. Such
exci pients are well known and do not need to be

wale@ensmed in detail here. Capsul e fornul ati onBCEB296/000207

of the hard gelatin or soft gelatin variety and can
contain the active conponent5sin solid, sem-solid, or
liquid form Gelatin capsules can be fornmed from
animal gelatin or synthetic or plant derived

&ﬂ%n‘(@ir@ Rb& 1}1@%5%3’(103 Qna_ Gﬁm&?ld [ithed95RE& oL ﬁﬁﬁet%neeg[\/ bolus

abl ets, capsules etc.) can be coated or un-coa
bluItV lnﬁysmnc dlbe yyrieal emmunizs o1 bodys IVoforrexiatiphseara ~50% for

BLREAESriGnbi b hathd Betegh nds Bt clbagol. Fhe ypica
Bueuragidr [Thuien foRRINIES arL-aT590 BordBSEGREE oS Ry 'DMQa

the active conponent at a desired location wthin’the
yHS% fer-nrepdend glucol; PRGB00, PRGY00 andethamali ng can be
sel ected so as to degrade 15 under certain pH

tgst | t, th .
GRS MO Pl Y
4 foemi dudaitte d)'dﬁr 1du fadmnﬂﬁtratlbﬁstbﬁ@quﬂe bpinjédtioaddiiifusion! Por

a _coatin I he u be presented in a solid matrix

RYRYTOLS %fbménﬁt@ﬂelagé REqrofanibs glosgskeastis, or 6an b dipdted igto

EBARE Wel( @aﬂtgﬁiu%%eélt arfiieGhicall ceﬂ)gakﬁg @}P&@g{ltt guch as 0.9%
ase u

selectively rele e compou er con
sedng bngfo2Bxtose); heforeradmiiksttationt y i n t he
gastrointestinal tract. Alternatively, the matrix

rele e re can. take t
PRSP bref s iR B pRabeigeg ! chrtiond m?qnale
PR YEESD) subtiuGdhebss @%@Sa‘dﬁﬂﬁlbt?dtioﬁ conti nuously eroded as
the dosage form passes through the gastrointestina

ct. As a further alternative, the active conpound
6@“?16%1rﬁ%ﬁeefé}rmﬁs%tah]@lfPWPE/adéfyﬁtSEfﬁrﬁlth@Fh}dﬁ tabiletas

@Eﬂ%é Qa;ﬁgtﬁt 1ﬁL 18£e }Mﬁ ePg{vdérE, r%t?tﬂps?lép)glrs and

notirc-r ase an
sslemoned?ubbﬂlgmismbfem malfm mquﬁchﬁﬁynd)Bu(maEmﬂﬁﬁ. in
accordance with net hods wel | known to those skill ed

N th t,. h t | f

e e MO L ok b APPBAEERS ore i (B i Ao
mcﬁmadﬁtﬁ;rp@wtﬁ&e@ﬁ‘ cahRabIRMted @c&dagéeewﬁﬁﬁh@\gﬁ
usually a blister pack. WO 2006/ 0774

tedmiqBoes faooRTple, Bmmwt@rem?hm@k@tnvah%clmeadwam age

%?gﬁgghéﬁgh%gg? S&&p§gfbsk]ons where a pharmaci st

s’supply of a pharmaceutical froma
bul k-supply, in that the patient always has access to
Tﬁee:oprqmua@eoﬂ the ﬁarmuom@?)anmado formulie thatd®end dgfark.in WO

{bﬂg{éﬁé# cg)q gSI ng‘w@é@cga hgzglé égé, Iag H%\mggd in this

application.

Thus, tablet compositions can contain a unit dosage of active compound together
with an inert diluent or carrier such as a sugar or sugar alcohol, eg; lactose, sucrose,
sorbitol or mannitol; and/or a non-sugar derived diluent such as sodium carbonate,
calcium phosphate, calcium carbonate, or a cellulose or derivative thereof such as
methyl cellulose, ethyl cellulose, hydroxypropyl methyl cellulose, and starches such

as corn starch. Tablets may also contain such standard ingredients as binding and
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5 to inprove patient conpliance with the physician's
instructions. Conpositions for topical use include

WO@RWbNENRG, Creans, sprays, patches, gels, | iPCi/&B2006/000207

drops and inserts (for exanple intraocular inserts).
Such conpositions can be fé&bnulated in accordance
wi th known nethods. Conpositions for parenteral

adm nistration are typically presented as sterile 10

guelatisy Afenisiyh 8OpIVViANHyRELddREdiSHERENR Q1S y
b ghd?l\?lydeél st elrli | € po%lxgg' SWg‘parln or

be provjded in finel ;
Wﬁ%ﬁﬁ%ﬁi@@%@@rﬁﬁ@b anhaessinkedgarpxymsihiyileslnddse), ldtatfcating

| Jal I, O, f | ations,_for.rectal or
BT LRt TR S Bven B P el Goss Bl
wuffrpingiagents for ehingtie phosphste of itrafRXATRES, arfd_i’éff@%sﬁ%]rﬁ Théhts
shaped, 1 ,rm{adabl e.or waxy material containing the
%‘Eﬁ% %lt%a%fﬁs RRATIIREBISH + Perhsexeipieniviare nvadl krmviroandado not

ﬂd@ﬂ%BéHi@EhsE&i’intc%@] fie formof inhalable powder
conpositions or liquid or powder sprays, and can be

admnistrated in standard form using powder inhaler
erpsnledermuHatinms asayl bedifshehsil gglate v safs gel i haridle whe€ 8m

el | known. For .adm.nistration inhal ation, the
B 4ol imlibls AHLS sSr-Sal §r Bwgrose.Oriatia cepsies
qaniyp dornttdtiRge bhigial \belatin 8N syl '
di l uent such as Iaa\g%oslcle. #ﬁﬁlggg%hgd%% p%gﬁﬁglrerl%ﬁltg%rwﬂ

IS? .or (1) or acid addition salt thereof will
Té@ éPgFiP%ﬁge brmsr(egdnblely. ¢ansuled etc.d oambrecdatechorandgoates], but
N ' t.al ffLecient. conpound to

e S s R Ao BB DS FinetGit § Wetkor

vexastploea reledd chntrotiihgtoaimgmie comlmi(8.of k Bk fanqgham
e.g. from 3 nanogr am

to 2 gra f.active ingredient,
PtO?YnﬁerﬂW’irﬁsegCl%éWé‘e%fo releass e pefiecimneneniat e tslesiradiiogation
WigH9 he gRARkd-irbk - - re 0.

oonge: GG s AN SRS, b
ugderadertyintptbeartidtiorisiwiilyn dresasteoidtegirmintrae, therdd selectively

Ll L ns_t0.,50Q mlligrams), .or 1 2006/ 077426

rg]élf %}618706156% © sgcgan%@ggbeluﬁMeP@ IEURISINYyr ans (f or

exanple 1 mcrogramto 10 mlligranms, e.g. 0.1
Imitdadi oy cari atlditian 69, lal dogti @i ehefru @64 MeepreAAEH SN id TEx

acti.ve co‘gpound W || be adm nistered to a patient in
cmgampg]%lr gase (cpgqrglgg&ﬁgﬁné foraemma tleasnidaialyingaigeenilich
rr%aﬁg?gggﬁj?c:}'? sgﬁé&%%l?'ragﬁsett& &%1150%\{18 u%cti]eg' c%% ftiro%g OP varying
acidity or alkalinity in the gastrointestinal tract. Alternatively, the matrix material
or release retarding coating can take the form of an erodible polymer (e.g. a maleic
anhydride polymer) which is substantially continuously eroded as the dosage form
passes through the gastrointestinal tract. As a further alternative, the active
compound can be formulated in a delivery system that provides osmotic control of
the release of the compound. Osmotic release and other delayed release or
sustained release formulations may be prepared in accordance with methods well

known to those skilled in the art.

The pharmaceutical formulations may be presented to a patient in “patient packs”

containing an entire course of treatment in a single package, usually a blister pack.
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Met hods of Treatnent It is envisaged that

4- (2, 6-di chl or o- benzoyl am no) - 1H pyrazol e- 3- car boxyl i c
wa@eood/o7peeeri din-4-yl ami de and its acid additi POT/€BRG0S/000207

in particular the nesylate, acetate and hydrochloride

salts (and nore particularly;the nesylate and acetate

salts and 10 m xtures thereof), or the conpounds of

the forrmula (10) as defined herein, will be wuseful in
h rophyl axi s ,or treatnment..of .a range of di sease .

R A M Rt e P Gne) oD oS e gemarmacist

& idasepatine's ghip 0€ A phytitabasRakirfia sl s Th Bt tHefpatient

such di sease states and conditjons are set ‘out above.
atwaycensdecase toathe prekags isel cantaingd Hethg Ipptjentdutlninotmalis
_ . . . Cisiration fo

‘35 P AR plelr e heilhiod 8t POMANELAEH ) bostbor
to i pooyepatierd camglinfice veidh the phiyditiah g pnstakctiynde
adm ni stered in anmounts that are therapeutically or

rophyl acti cal ] y. usefyl ,and which generally are
‘3%5?%%% for t%\%bw,m#hde;w%nﬁa SiefTat JPERYS: patefiess gels,
I oBs bl 1B& @S @Mmpld hfaddMALHLALY %dig%g?ﬁ)i@?%ions can be

the benefits of adm nistering the conpoun
forhulsteday aenatdesice withkmos0 naitkalivant ages of any toxic
effects or side effects, in which case it may be

EOPP AR Ia e AL i QPR P e e SRR il
Aggnserofly tsokitiohd yr ﬁmémmﬁww iy 1R raited HEARY dRTded
m

defi ned herein may be a ni stered over a _prol onged
Yatppeydsrdprm Aprmpldps Bp extampersasaysblvitk sietifecwater r nay

iﬁfcm nistered 25 for a short period only.
ternatively they may be administered in a pulsatile
or

conti nuous manner. A typical daily dose of the
eompesnad formw@atsadstfot feetabarf inrs-vdgihalneelthihistrefion maludbe i n

T BRSBTS H AR i
STHAKIBAO AakPRAZRA] chRaihiRite@hdive 2oRPORY. ams to 25

mlligrams per kilogram of bodywei ght, and nore

usual |y 10 nanogranms to 15 mlligrans per kil ogram
(omppsitiaps ferrrslgriaisiration Woinhpkation gawtake tamfprmmfdnhalable
' . ' amto 20 ml.l.igra

MR B bl PSR REp b b OB 080 bt
staridhidgfoanmsing pokideniphale) dgves bt hagsAMiEndinpoeyivai Sath

| t hough hj gher ar | qwer, do,se% may be adm ni stered
C%H@F%é i o FeredeapEting byrintalajion; thetpoielsiedcan be
BB SsQ) S aIR cdnSi¥e e RASL SoRpotHl BetBARRHh an inert solid

powdered diluent such as lactose.

The compound of the formulae (I°) or (I) or acid addition salt thereof will generally
be presented in unit dosage form and, as such, will typically contain sufficient
compound to provide a desired level of biological activity. For example, a
formulation may contain from 1 nanogram to 2 grams of active ingredient, e.g. from
1 nanogram to 2 milligrams of active ingredient. Within this range, particular sub-
ranges of compound are 0.1 milligrams to 2 grams of active ingredient (more

usually from 10 milligrams to 1 gram, e.g. 50 milligrams to 500 milligrams), or 1
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basis every 2, or 3, or 4, or 5 or 6, or 7, or 10 or
14, or 21, or 28 days for exanple. An exanple of a
waoelowage74bor a 60 kil ogram person conpri ses PCT/GB2006/000207
adm ni stering a conpound of the formula (I) as defined
herein, for exanple the freggbase of 10 conpound
4- (2, 6-di chl or o- benzoyl am no§ - 1H pyrazol e- 3-carboxylic
acid piperidin- 4-ylam de at a starting dosage of
4. 5-10. / 6Qkg/ day. (equi yal ent to 75- 18Qug/ kg/ day
iR S e BRI By Lot SR h TR EHoa 9ol R gac, 0.2 0.1
HRlSGhe a1l (RarE ¥eieRE irgg%cﬁen%%l- 6 mo/kg/day) or an
ef fT caci ous dose of 72-274 ny/ 60kg/day (equivalent to
Thepactive comypiupdduil) beeddirtinigtgtedp glpetiemdrin heevkbthertos &for evaynple
15 admi nistered. where required, K The. ng/ kg, dps
i QBB A ol S o BBy s ired an
taxapalie offec@ dosage for the nesylate salt is, at a
starting dosage of 5.6-13.5 ng/60 kg/day (equival ent
to 93-225 g/ kg/ day/ person) and subsequently by an 20
Methods of dxeatmient of 55- 122 nmg/ 60 kg/ day (equivalent to
0. 9- 2. Ong/ kg/ day/ person) or an efficaci ous dose of
Ry QR L SRR A R b 1Tl drcaboryg id
eeralinirilsnhsleadd whecid addeignisaled in pdrticutat tht ynesylae, acetate

ntity of, c und admi ni stered and the type of
R B RS T
@fxtareﬁhefeégggﬁthe copoRis D Aok @b (O9RdidAARR HBRINIill be
treated and will be at the discretion of the
yspiis inctha prophiylaxisra tysatmant of arange sf digease Istaths|oe comditions

N wi l; be givep. an infusion of the . conmpound or
BELAET by K P p BT R B B SRt e g o il
dfenciiéiyease BratePahd bondiBdnstipe §e@ olil aRveays for one week,
and the treatnment repeated at a desired interval such

s two to_ four eks, in particular every three weeks.
'% COFHEPBT e;x;ggiés %p lyadpamstersd tap ,s%ﬂi.bject in need of such

RAibikEH A ko L ' ' i f
AL o R ar R B T, RO 8o
hour daily for 5 days and the treatnent repeated every

Thercempaurd and itnsads otil dypigalythieadinaniseosl ingmoohisdbdtere a

atient s given.an infusi.an over .30 mnutes 5 to 1
bR OBy iR ASst anf SYRIGH Gmetaly panemaispas-
Hswévet,0R certh sRUATRS Eodedatpl®intad Esse oF 1i%ke t}ﬁ%@é@é}ﬁﬁgc'disédges),
a further particular dosing schedule, a patient is

the benstits efedminisistiss thefaesinehnd o itssalts may outweigh the
disadvantages of any toxic effects or side effects, in which case it may be

considered desirable to administer the compound or salt thereof in amounts that are

associated with a degree of toxicity.

The compound or a salt thereof as defined herein may be administered over a
prolonged term to maintain beneficial therapeutic effects or may be administered
for a short period only. Alternatively they may be administered in a pulsatile or

continuous manner.

A typical daily dose of the compound or a salt thereof as defined herein can be in

the range from 100 picograms to 100 milligrams per kilogram of body weight, more
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period of 12 hours to 5 days, an in particular a
conti nuous i nfusion of 24 hours to 72 hours. 10 In

wa@p@bler26losage schedul e, which can be used f oPCE&R2WI6H00207

in the treatnment of chronic |ynphocytic |eukaem a, a
patent is given a 2 to 6 hogp (nore typically 3 to 5
hour) infusion, repeated at intervals of 6 to 8 days

for 3, 4 or 5 weeks in 6. In a preferred enbodi nent of

B0 S B IS e
thuallyrao ebyogr YRV EY millifemd l}b@f‘h‘léglfarﬁ fee. gof(pﬂéﬂ%g rams to, 10,

adm ni stered and the type of conposition us
HEBHSuin mowg typicelhel nmragz@noperﬂcﬁegmnswazﬂandhgrams per

RIHLE, BLERE B5eldehll B CPalieS e RiSerbim gehitobram of
salytveighn altheigh digher st m@d dées g b%@ldﬁnﬁlla@fe@%&gré fequired.

ent or they can be adm nistered in conbination

SORRPURE OF aéﬂét@feoﬁﬁ%b%ft%m@é%@m dailyf basi® on a repeat
b | d S r._ex
ngggtva glgreﬁ?é%suc %gg Aarsl%goz\fﬁléegr)raials Oﬁég ¥Fofg’?g7faénﬁe
defi ned. Exanpl es of other therapeutic agents or

Anexapplest adnsagefaya Gekikammipstsen edmprisessdthitiogahher
di.fferent ti i nterval s)

R Par BRIHEHALD oY ot neirim Poramals thedras puseolc
d@poubdut(@®- dl@thﬁ@B&iﬁﬂﬁﬁgﬁaﬁH PRLRIEBL S glﬁxl @1%1 d:r%rldm-

agents, antinetabolites bi hders, 25 m

4 mmmiq Frasstarting dpsage phd §elili &xggéﬁ@bg/ﬁay (equirrabeit Gn2d-
par F&g& gfang(]sglrbr% er%b’el?yngd“a%fg%ﬁgéisp% {}1%‘?8%%@6%8& e,

(dxioalen toi0ry-1 6rmh HRb/aeRror ah lBRAERES BSse 01179.2149% 8/B68g/day
(P@’FY% in_C and radi ot herapy. WO 2006/ 077426

230 /206 207 ke/day ) piBoedrhishar@r dewertdosesahas band
a@lﬁﬁﬁ@ﬁfedtxbﬁé Péaqlﬂﬁrje& %@ﬁgﬂ%@o&ﬁ)@? wghf:dh scaltef,é)ro-s%‘ca S?rva&;{ gwf:n

adm ni stered ima co
bodgiweiightal | y varyi ng dose schedules and via different
routes. Thus, for exanple, the salt forms of 4-(2,6-

i chl or,0- Penzoyl am no) - | H pyrazol e- 3-carboxylic acid
‘g‘? IRI AL & ?ﬂag?rf(&éhf( ’é‘eﬁ’lats salhis, sesyjarting dagede af ét6a13e5

@b §gﬂ@§!( Na %o éﬂqgﬁﬁegé?(g/ﬂ%m)g@o dal'ﬁ‘d%éteg{l%}s 5 an

sol utrons e parente st "an

eﬁfn@lcaque doseoofaﬁgemz me/p0 tg/dag devjuini addre k0. 9c. @hgbkg/dg“ﬂl@éﬁon)
or aci

f
0588“ C(Sl log% ?Setc}ﬁgbg ! n‘g6 g%{ ﬁé%&ﬁ?é’@@é}t 2%1 éorbi nat i on
i 7RE/RYpYsdil) aNBBugH MBherlob Iffor dbOY MBS bd RISinRtdIES where

required. Ultimately, the quantity of compound administered and the type of
composition used will be commensurate with the nature of the disease or

physiological condition being treated and will be at the discretion of the physician.

In one particular dosing schedule, a patient will be given an infusion of the
compound or a salt thereof for periods of one hour daily for up to ten days in
particular up to five days for one week, and the treatment repeated at a desired

interval such as two to four weeks, in particular every three weeks.
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10 therapeutic agents (preferably one or two, nore
preferably one), the conpounds can be adm ni stered

wa@pomilotaneousl y or sequentially. When adm ni st BEBEAEB2006/000207

sequentially, they can be adm nistered at closely
spaced intervals (for exanp%g over a period of 5-10
m nutes) or at longer intervals (for exanple 1, 2, 3,
4 or nore hours apart, or even |onger periods apart
ere nequired .. the precjise dosage rﬁ%jnen bei ng 15
EHaxl% akalisnt Ray by siyen i wdusien ehibe compaynsd eniacsalt
. . r‘
B o RN it B b S et Rhedied oty
thoet weeksi on wi t h non- chenot herapeutic treatnents such
as radi ot herapy, photodynam c therapy, gene therapy;

u ry.and controlled, .diets. 20 For use.i.n )
Bt et PR Ru (R 08 STF Ol 2 RERTS EHER R R 3iBR QY130 minutes
RgeRdur félByediRaiithatie thiiBicho bMABSIL hlddtid, féd oxaliple 1 to
acid addition salt thereof and one, two, three, four
D PO %L Gt IMBKS-t her apeuti ¢ agents can be, for exanpl e,
formul ated together in a dosage form containing two,

: a :1.C - .. an . .
Vel il RGR s DELAPSYALE LAB50) ol i
pSicdefif hatisdo Sejags,aheh pardioaaps esehtieds ihdgedsher24 ibdrhe 72
formof a kit, optionally with instructions for their
RS- A person skilled in the art woul d know t hr ough
his or her common general know edge the dosing

QbR 8osABE s RARI NAhicAR At DELRRIESetath IS B
5008/ 077426 LTI GH20061 000507 43 REhoga gpreatment of

direrjn bsiphopyiioleukesnzidng patett isgivena dfto & hoonfioera dyméaltyteto
: 1) . i doadditi Its, .
{ BT RR Gl bt G R CE B A bhRaeES il . 1

prbftiee embodinseR@sRhie scledid] 4 patent fsrBRNIFRIR hdEnRAIINEBlce
is or may be suffering is one which would be

¥ et brecksgn 65 treatment with a conpound having
activity against cyclin dependent kinases. For

b0 g Gal i | y
g P = R TS
eimywakion useribwilhbse campensurdthevith thenppakioftiie discass oy

e suffering.from.is one,whjch is characterised by a.
B LR ST R0 BRI e 3 ok G Batp e Phyician.
mhich !eads to over-activation of CDKs or to 10
Bensnipoaad bofls Mlts@aRbé BvaNist@ed ) 1R lsoleKerdSdutibiab¥nt or they

Exanpl es of such abnormalities

can be administered in combination therapy with one of more other compounds for
treatment of a particular disease state, for example a neoplastic disease such as a
cancer as hereinbefore defined. Examples of other therapeutic agents or therapies
that may be administered or used together (whether concurrently or at different time
intervals) with the compounds of the invention include but are not limited to
topoisomerase inhibitors, alkylating agents, antimetabolites, DNA binders,
microtubule inhibitors (tubulin targeting agents), monoclonal antibodies and signal

transduction inhibitors, particular examples being cisplatin, cyclophosphamide,

doxorubicin, irinotecan, fludarabine, 5FU, taxanes, mitomycin C and radiotherapy.
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that result in activation or sensitisation of the CDK2
signal include up-regulation of cyclin E, (Harwell

woRRooNEd4ke BB, Porter DC, Keyomarsi K. ; J Biol BEHEGB2006/000207

2004 WMar 26;279(13):12695-705) or loss of p21 or p27,
or presence of CDC4 variant %l (Rajagopalan H

Jal lepalli PV, Rago C, Vel culescu VE, Kinzler KW
Vogel stein B, 15 Lengauer C.; Nature. 2004 Mar 4;

#REES8TRh 6718 Hies FTRHIS Wik o U AL SR iR "

regulation, In parti cul ver pr essi
@&msﬁsr@l wra ¢(Im$1$lnaxiorpﬁdrapy mapDe givey ibenddedtdlBafihY dose

ST G e
ONBIOrEYRZEFIS Hb)- 1}%?4&%1@@ GRSy h@%‘i‘d QJ péé}ﬁﬁﬂl Qw%ﬂnci% 5

nultlple gene copi eS) and |ncre essi o
the apspiptepnd gaetrteshite and miantares ﬁpm@d’ﬂawb& ydraimbtered as

at b tations. Thus,
SRR 0 ok GLUTLAR, DB ABLEON Bpe R BL 00, TP
adiztietsteral oraliker characteristic of up-regul ation of

cyclin E, or loss of p21 or p27, or presence of CDCA
The term di agnosi;s i ncludes screening. By

r ts.
%’i@ ¢ Gampord pfhotorgalze (1 Lomhk qeaeist 4dﬁ1¢tllmahgheré<nfr

LRk, RO AL0) A ONRERLLL B e o

thﬁ@p@meggmas k}ﬁﬁ&raﬂﬂy ohle artevo, mivas }&Gf@@iblﬁ bhe), e dpounds can

%Wlalto cI| |ncIE€ enzyne activity,
VHES S f&ﬁ? Yné?f $3qyeially Wﬁ@ﬁey%ﬁauerﬁmlly,

tﬁ@}t aan&fé(bdﬁﬁﬂ@tek&i\/ﬁ'c?os@@ 5@:(1 1&@8/5%'(&%@){%%5% dVef Eﬁérn%of

Tunmours with upregulatlon
Y10 3’@“"6@ Oﬁ&TyIOtagerpmwataﬁ“@rdxympbrﬂs 2t 3 veort IQoféDléurs apart, or

renti.al screened
PR dictod? HBR ers;%ﬂ“wﬁfﬁheomewaese%a frimeR Oribg
cpmnmnsmletetwﬁaf}ﬁ@?bperﬁl@ AREhEAAGAR BEiSE 2006/ 000207
63 Thus, the patlent may be su Jected t a di agnostic
est to detect mar key characteristic of
TfPﬁ CPE’QBWAf?@ﬁ Sqmt}%q Gla oe(D) eF a¢idadditipn paltithereop27. The
nikl s dcﬁmh{%&trf‘deﬁlrc% }L%Qﬁéé?#v tf nBRRAUGL glglsglggcytreatments

bi ol ogi cal sanp rom tunou

syeingsl rediothetapydplseogyinamid themipat gons tiRoRgh 6 Biluige RM@idtcoftfrolled
d%%ed tunour 5 cells), stool biopsies, sputum

ronosone anal ysis, pleural fluid, peritoneal fluid,
or urine. It has been found, Rajagopalan et a

FoNagetin eomBQﬁﬁoﬁ/ﬂ{eréby‘kZﬁ{ ﬁ%zl@r cﬁgm&m:rapEﬁ?cIFaﬁN[}pﬁ{ ¢ Were

nmut at i ons. present CDCA4 (al so_known™as
C%’lg?ﬁlrﬁlé] é]@qﬁormﬁlae (I ) or (I) or acid addition salt thereof

and one, two, three, four or more other therapeutic agents can be, for example,
formulated together in a dosage form containing two, three, four or more
therapeutic agents. In an alternative, the individual therapeutic agents may be
formulated separately and presented together in the form of a kit, optionally with

instructions for their use.

A person skilled in the art would know through his or her common general

knowledge the dosing regimens and combination therapies to use.



10

15

20

25

30

WO 208077446 35- 9) .

human col orectal cancers and endonetrial cancers
(Spruck et al, Cancer Res. 2002 10 Aug 15;
Identification of individual PEr/GBRIVG000207
a mutation in CDC4 may nean that the patient woul d be
particularly suitable for tggatment with a CDK
i nhibitor. Tunours may preferentially be screened for
presence of a CDCA variant prior to treatnment. The
LESN 1G,.Rr 0Cess will typically involve direct
g{g&@éﬁé—m gonucl eotide mcr oarray anal ysis, or a
ant specifjc antibody. 15 Methods identification
gu?f 19 a4yEstation okgreampahad afthe fﬂjmrué@tﬂ épr ghonédn acid addition

PNQYRIET a ﬁa[tféni’\ﬁl #r b g&\é'éhe'ﬂ% aeteﬁ]ruig th%ﬁle{‘ a %grei%seno&condltlon

art. Screeni ng me could 1nc
fromnwhadi the pa‘str&nﬂalr nriayrbe bufﬁamgucbnmhlch would be susceptible to
rrer ase chain reaction

eyerse-; r ans cr |
%m ‘?IHP% U‘%ﬁc Vidatgagst cydingieperdenhlgingses.
FSE*eRQBplet QQIJI?{@AI shpRRNAR Q%aﬁ%ﬁ ll:iesan§1§§§c§t%ed by

creating cDNA copy of the
ipming wh@th@ma Q;fndtthm @Mamsms canldet hbﬂshelbatﬁﬁﬂs or may

c ongf { % ls One ‘fi ﬁ%f??csl}ﬁsedat’g' é gr{gelﬁ%@%a'?”@nﬁalé“é(r‘% on
abibtrha @)rd)tllntebtgre’sﬁlbn V\fl‘ih&i 184d% t8 6V &t-dPRDARY SEORS of‘g)d ‘o

are .carried out st andard met hods, as descri be
$RHAten ok aR@l@‘U‘@é‘lto noymayICL3E aefivity. @d@mpdasrqf enth abnormahtles

tﬁéﬂ%ﬁﬁﬁbﬁcﬁﬁt%ﬂlo?%%ﬂsﬂfsaﬁ&ﬂ;@t%g gtlﬁg.? mgn% e u%gd;g fe g&latlon of

sSons
debn GcGlawed RMj MalltRB, etrkoDs, Krdonnp] KatBieNSher 3204

d
lﬁﬁﬁ‘gﬁe s e s e ey L o
a PAK 1 e SC
Jbgaﬁﬂ‘ﬁ PAt Ja?ltepzﬁl BV %{%@a C, ¥ Iﬁ%%kﬁﬁﬁérK a1 yogegteuﬁB

orat or Yy Manual ora
Ipngausr C. Aﬂ@teren a®®4/May 4&28@%}& a1)l yruaveird aith enthndts 601

e Roche WD 2006/ 077426
@%‘ﬁg&’é ofh PRI o EuPresBioBeHevictiaFsar lpasypfpal or
eghy ¥ p mect ée@l '
%"Z ents 4, 666, 528 gmvggosg%zmytggl%g?éﬁgp géf%gag@n as
use 1?‘3261@517C U@S%ez/a%‘éﬁxpmﬁﬂon 060218 xp2siam dndindiog geneat ed

. f
et Y BB Bonc 0o R s Rl xRSO o7 e on
t&nmmlndnzﬁe:ﬂfebﬂ,l aneBgenRtivith asd divaNEs, '11‘i’d1§(ﬁh% Qé)ihxfa'fib@ar

n@ee Angerer, 1987 Meth. Enzynol., 152:
" Ty, in situ hybridization conprises the

following major steps: (1) fixation of tissue to be
TRRA/tHE Balient Rhy BE S BEL A ARk ODSTE RRL (TR el nlbgSampl e

to increase
characteristic of up-regulation of cyclin E, or loss of p21 or p27, or presence of

CDC4 variants. The term diagnosis includes screening. By marker we include
genetic markers including, for example, the measurement of DNA composition to
identify mutations of CDC4. The term marker also includes markers which are
characteristic of up regulation of cyclin E, including enzyme activity, enzyme
levels, enzyme state (e.g. phosphorylated or not) and mRNA levels of the
aforementioned proteins. Tumours with upregulation of cyclin E, or loss of p21 or
p27 may be particularly sensitive to CDK inhibitors. Tumours may preferentially be

screened for upregulation of cyclin E, or loss of p21 or p27 prior to treatment.
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accessibility of target nucleic acid, and to reduce
nonspeci fic binding; (3) 10 hybridi zati on of the

worzoobr@20f nucl eic acids to the nucl ei ¢ aci d PEI/GB2006/000207

bi ol ogi cal structure or tissue; (4)

post - hybri di zati on washes t 63renove nucleic acid
fragments . not bound in the hybridization, and (5)
detection of the hybridized nucleic acid fragnents.
The, %gﬁﬁéntl#%dbé bR FRREEA:QBS 180Gl HERE] Y

| abel e for éxa radl oi sot opes or
¢harpstesistie f up-e?gblﬁéttl@ns;)f CFlrlmf%rqr éasspf pREsr p2
suff|C|entIy |l ong, 15 for exanple, from about 50, 100,

t abo 000 .or nycl eoti gdes,

o en @ggseggc ‘?%glcﬁﬁ%rg O%‘ruf%\%l B Wltoﬁlcf"ﬁ%mﬂg éeZ?Cteddgom

tomoebiopacsa{igs, Mb@drsamﬁleﬁ (i8gletién &irich@REt ofShadaAl Hir
t hods for carrying out FISH are described in

ﬁ% Blop! bippyips, sputym, chregosonmepradysis, Pt doid peritoneal fluid,
%Qhﬁgular Bi ol ogy, 2004, John WIley & Sons Inc and

| uorescence In Situ Hybridization: Technical Overview
by 20 John M S. Bartlett in Ml ecular D agnosis of
IChaclmen f@mdﬂﬁdjsagapujaxpetaﬂ Nathise, 200dMaed;428(65BBY: 77-81), that

- 59259- 04 . 077-088; Series:
e oG tcnb PG dh CHidt CRRERoNf e R icydhns ipelago) in
Mn%n&ioﬂbr@ét@ldd-éﬁﬁés artdPEr 151%915@61’5*‘(%% PR aT@%n0& Res. 2002
assayed gésl mrunohi st ochenm stry o tunDur sanpl es,

Aeg i 6%{Hé 351%@9@9”&%0\11 vhind®idvat catyingn rrpitatcmsn CDC4

528 DL oo S EBFATEL, OB RO ASET R 88

iARibiegl ST Lkﬂ@ﬁ@ may préferedtifllyf B¢ scrét@b@ &drippeseqte §ﬂ3ae@Dt'4q1ar1ant
proteins. Detection nmethods would include the use of

Bjor o treggment:  heaystaepinginsecessTiil wiicalle tnviobresbirecthikequencing,

g@gﬁwé&ﬁe&woa@ﬂag atdE M s Lgynqlvsvgem% iqyes for

ection o ion of gss of p2l
or p27, or 30 detection of CDC4 variants could be
Mpibbdcabtentifivatibe apd aséysis cfaseatio® 220 040G 426 of proteins
PCT/ﬁZOOG/ 000207 6@ The eforg, all of these
TEYRARGORE R BRFgoRFiEled i theat Serepriagmatyods ¢rpidrigclude, but

DEhbt 1GRHT ﬂo}’stﬁﬁ’de&@%eﬁmﬁ@ Eudhl28 24 VERAL tréﬁs&%?tﬁ%%zﬁﬁagw&ﬁm

of the invention. Tunmours with nmutants
regstion gRITRGRNor inssitpdwbiidisdtim. over - expr essi on,
cyclin E or loss of p21 or p27 may be partlcul arly

A RapEb By PR LR IR KRR i PGt Fopsert p crntng a

qmm icoplt afthewﬁ{NAefKDdS\%chﬁ)ﬁtnpl@ﬁcaﬁ)éﬁ lof hefeiNRHYEHER RM
l%gt:l BBf Porter, DC, Keyomarsi K.; J Biol Chem 2004
hodssefPAR ampplifiosps, %@)‘fle@#eq Gsinesrs,spd condifions fv f or

oSN @8, 3 Shown to a person skilled in the art. Nucleic acid manipulations
and PCR are carried out by standard methods, as described for example in Ausubel,
F.M. etal., eds. Current Protocols in Molecular Biology, 2004, John Wiley & Sons
Inc., or Innis, MLA. et-al., eds. PCR Protocols: a guide to methods and applications,
1990, Academic Press, San Diego. Reactions and manipulations involving nucleic
acid techniques are also described in Sambrook et al., 2001, 3 Ed, Molecular
Cloning: A Laboratory Manual, Cold Spring Harbor Laboratory Press.

Alternatively a commercially available kit for RT-PCR (for example Roche
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prior to treatnent (Rajagopalan H Jallepalli PV, Rago
C, Velculescu VE, Kinzler KW Vogel stein B, Lengauer

wW@2006M2t426 €. 2004 Mar 4;428(6978):77-81). 10 PedT/6BR@6/000207

with mantle cell |ynphoma (MCL) coul d be sel ected for
treatnent with a conpound gf the invention using

di agnostic tests outlined herein. MCL is a distinct
clinicopathologic entity of non-Hodgkin's |ynphoma,

r rized.b rol.iferation_ aof small to . )
ﬁn@%% @%‘%"é&mfﬁ? yAedseduop H“eglﬁ’?ie%b’é§§‘?téﬁﬁbﬂn Unitechigtes
a2l 4,866,328 01, 68351 02¢ 4800, 5B Do §hizniggal
and frequent t(11;14)(gl3;g32) 15 frhns1O§2’a5t’?%$é£’and'
EL ISk qnddnearparagid heyein by rafarenéNA, found in mantle

cell lynphoma (MCL), is a critical diagnostic marker.
. . r . 1:95(7):2253- :

ARLRaRIEbe B i EhORnaIh (Phnigh BPafbitte BEVA crumeion

weldhe flobrestdnee at-gindayldidisatioe(HISH) Gjee MeloereaNhst7habth,

]%%novgttiﬁ therapies for this incurable disease
ST ¥ 8%k ored on the basis of the new criteria.

Jones et al (J Mol 20 Diagn. 2004 May; 6(2):84-9)
GexRllgPRki@ Hy®alikl iHeat LV o : .
transgfipgiog%gggﬁég§g§3¥%?§g%gﬁyﬁﬁﬁ%rf%§$fﬁg&(l)ﬁmanOf
tissysrie dsiapalyees; 42 dpriehyrhiézativm geatsient oftthe smnple o Grkdase

I . we ef al. (Cin Chem, 2004 Jan;

o FRPATE of Mbeh mut B ol i R mop e TNPEAY o

hybalinade oftht hfixile SRNARXRIRSS AN adi@¥0thetidhgical
uantitative RT-PCR for cyclin D1 nR normal i zed“to

S%E‘ftw U §Hqst-Bebrisization mvashes tolremgenesitslad addDifrapments

: . [ Al ternativel y.,,. patients,

B R T oAb, RS iPh T s o e R b eiecia
fiwigtrienta. TiKpriobks et an sudhSipplicatibAgRNeSYpicallyBlabSe@Ubl Ldgple,

alt%ovg.. . Tunour ﬁel | s commonl y overexpress cyclin E and
W TRGQISHEDRS Shovpresqsat repgréqrs-Areferrad piabes anesuadenlyilong,
foH SambleC l : r nnd 00, 60,

481- 4?9)’ BRGCIbIFE0.R0; o300 @SﬁS@?&ﬁgﬁbﬁﬁ%Mﬁ Bfar be
nggleqtidsat to¢nable NpesifBDkytiriliakibt odithake firget indeldichR i) indWO

[.077426 PCJT/ GB32006/.000207 66 Antifungal Use In a
s Bt e AIRVBRE R B o LI 6t seorgedan
Axgulst] M. et A1) 88! CuRbnt®réidedls in Molecular Bi%lg%lleéM, aiI o]

di chl ar o- benzoyl am no) - 1H pyr azol e- 3- car
Wilsyest iSens Lng-apddiinerescenecarSitutHighyi dizatipdr Bedbhivnl Oeersivt by

i .5 The acid it f
185 80 S BArHHE AMORAERt P ol S of iR M ha08ar inigtpli 2nd
e cISBNp 1692 9L T6042 Y larohde04,aiph 7 7t (R Sarikty MQsdsani de
I\/f'o%ctu%arﬁgdigge.used in aninal

Alternatively, the protein products expressed from the mRNAs may be assayed by
immunohistochemistry of tumour samples, solid phase immunoassay with
microtiter plates, Western blotting, 2-dimensional SDS-polyacrylamide gel
electrophoresis, ELISA, flow cytometry and other methods known in the art for
detection of specific proteins. Detection methods would include the use of site
specific antibodies. The skilled person will recognize that all such well-known
techniques for detection of upregulation of cyclin E, or loss of p21 or p27, or

detection of CDC4 variants could be applicable in the present case.
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medi cine (for exanple in the treatment of nmanmals such
as humans), or in the treatnent of plants (e.g. in

wa@uosouisear e and horticulture), or as general PCT/GB2006/000207

antifungal agents, for exanple as preservatives and
di sinfectants. 10 In one emnpddi ment, the invention
provides an acid addition salt of 4-(2,6-dichloro-
benzoyl am no) - 1H pyrazol e- 3-carboxylic acid

'll’heﬁ@]!'okéj lall of’t%'s@f@cﬂﬁﬁy Jb%[d Jlg@l'gbrl?sed hy Q{eﬁﬁ& rrnlro?}% Z lal L,

for usé in axis or eat ne
parfletdanlmultahleﬁor treatmeht wiile theasmaohmdseot. theAinS@ntEHrDVl ded
is the use of an acid addition salt of

by 2078108 ESACK pEBRR 0% dn pevtivalar grearmaesssion, of
ofcharE érlag of P2y & pehhk id@adrblarly sERitidd¥e BRYLRGLMEE

of a medicanment for use in the prophylaxis or
Tymairsay Roefegentiplin bascrpened &uriuprregwlatiomanpaticslacbvars a

gé|¢3€Snt0 Pgﬁrcﬁaﬁﬁgg@avrﬁlg er eéﬁgdi’é %éafﬁ%fqng%f@ J Biol

Clxdrh X004 Mérflﬂﬁ79@t3)alt2695$@5)&fr 1bsRfogb1 @f‘%)@l/or 0PI variants
caused er organi sms,

: un Badp gﬁel‘ g‘];egﬁéﬁﬂ?éé%&a larH, éﬂlfégl}ls}/‘ﬁaRn%ggQ g\éqi@ﬂ@ﬁw FB Kinzler
t y

lgaﬁa {RGERRAY bOTen el € RUERS B0k REEGLIANG 634594

candi di asis). The aC|d addi tion salts of the invention

Redignig|veth hentleachll lyingheme AMICH) cotid be selatte® fisr tedatment with a

PRI RS iVerBlR SR AinebOE rests Qi foncigeia. MCL i a distinct
dedd - MSd iR i
PRSI ASDeOh LSRR ey ngf DL pion

Gsma |tg§}e§ﬁ4}1@-§ged i}ﬂnmyﬂq&rvlthgp%presmhm of ﬁDérmdcﬁDle an
ul fura
RS e BRbl IR o FRER! Bial RL ABka et
teebdliotatimm. mletr-e&gr;éslglgoﬁcydliﬁ I 1ah RNWOTEHI6H QAR B ell
002
IB@HQ%)% &4&8)15 fiqrigigalabiagnestis arkpio Xipfabe ehal @lood. 2000 Apr
1995{?} 225306 Y e @ fhar Y IED I P(?slﬂtnﬁtef X?fdgq%qh [ Sensf’oanlgt

ether w'th ‘an ag rlcultura
thwtamc@rd critesa rfcmMﬁm omd that mhmranpe dwrajﬁa; for ﬂﬁs imedraefe

d such
R R SRl oL st R s e g Ao arwm. ch
[Tiagm R06L B dyf & ay: 841’9) dé/eﬁﬂeﬂl afi‘éﬂl-@iﬁ{e qQérﬁﬁétl Jf"e%gl%g
the | ocus of said pl ant "or seed ective
teReriiption P Chnassey BrasdinPo (\CQHDI) etpressmn to a1d in the diagnosis

FarBu s BTG RIRY AR RFRER SR A famancason)
usytlrealctiine qu@kﬁlts@\bet RT-PCR to evaluate cyclin D1 mRNA expression and
found that quantitative RT-PCR for cyclin D1 mRNA normalized to CD19 mRNA
can be used in the diagnosis of MCL in blood, marrow, and tissue. Alternatively,
patients with breast cancer could be selected for treatment with a CDK inhibitor
using diagnostic tests outline above. Tumour cells commonly overexpress cyclin E
and it has been shown that cyclin E is over-expressed in breast cancer (Harwell et .
al, Cancer Res, 2000, 60, 481-489). Therefore breast cancer may in particular be
treated with a CDK inhibitor as provided herein.
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The invention also provides a nethod of treating a
fungal infection in a plant or seed which conprises

w0 e@abiTgs t he plant or seed with an anti f ungal PGT/GB2006/000207

effective 10 anmobunt of a fungicidal conposition

containing an acid additionggalt of 4-(2,6-

di chl or o- benzoyl am no) - 1H pyrazol e- 3- car boxylic acid

pi peridi n-4-yl am de, other than a hydrochloride salt,.
i fferentjal screening assays nay be used to determ ne

5hgﬁgﬁggikﬁcity of the acid addition salts of the

i nvention for non-human CDK enzynes. Salts which act

s fip@et dspe@! Ih¥ iRntiBe ploies RENTB S 1 8 aGHKAHNBhISELt of 4-(2,6-

pat hogens can be used as anti- fungal or
dighliorpbenreyrminagdhpsrazolefi-tarbanytic efidifiperichmei-damid®Kother
[ e l.., C be used in the treatnent of
ﬁ%ﬁ%ﬁﬁ?ﬁéﬁ@?diﬁﬁﬂﬁﬁﬁ&ﬁwﬂia%ﬂﬁgm%an be used agai nst
i nfections of the type herei nbefore defined, or
Dhpavid additdn salt 6¥f (2, 6-divh]drd-dtnzog AT YH9F€4401d-Rcarboxylic
dg&i]italed and i mmunosuppressed patients such as
#ad pwstidinghylgmide (abae dkaw sty daerdlanidespibmay bpeenst ia animenl
j pPaty S
e ol T URARARRC A 8 bk  SIA uBRRO N it
weatmAnilo plants (eed. lin agridutinrersand hortuhoeippne goedal antifungal
§%t%eﬁ}s. Assggs descr.i bed. in.the art can be used to
PEetP” CERIRIGA REFSPIVEYYSSAnd ARIHFA#HY at | east  one
fungus inplicated in nycosis such as candi di asi s,
BshRreg HodRgdrt, thEUGRhAME Aidk Rles artaci® haBHOTYALSE £.(2,6-dichloro-
geotrichosis, cryptococcosis, chronoblastomycosi's,
bawneeylamsworhtpeiesole oriirkiixylip a¢id pirsridini-4tytguhids mkérshan a
0S};S rhi npsporjdosi s, . nocardi osis, .. .
B R ron uf S R 1R75 1 uER G 2okfal gfection ina
sponcl suchhesitsumahhe differential screening assays can
be used to identify anti-fungal activity which may

h h tic.value in.the treatnent of _
ABB SreTiG e 5 ohen soiderletion st el LB DOduREw aBBO)-
Ml RG KSR Aot R a@%igaﬁkﬁ§-49§1@ﬁﬁ§§6¢lgﬂ;@%§Q%&dx%tdﬁl'ariaé salt,

Aspérgi |l lus fum gatus,” Asperg
e ermadufapgumiod e medispengfor ussinrthel poghglaxisror treatment of a

rrgillus. terreus r where the nycotic infection
@Eﬂdlg%ﬁﬁw&?s%@“%%m%ﬁka&w&g}- can be derived from
yeast such as Rhi zopus arrhizus, Rhizopus oryzae,

Pihrzixainpled theaatl ddditton salté\oSthel irvehi@dP®ay b®bdministered to human
Mucor pusi | 1 us. Sources of other CDK enzynes i ncl ude

Raients sateranpeiomneiataisl of infectian b topical, fungyl infectsasrenesd
%%&ﬁé &h@r‘@kéﬁ?&h?, @p@Jiestd}%aﬁ@itdh,f W&%bhﬁg}l,l I\\ﬁlictrXsp%frun% %?
Epidermophyton, or in mucosal infections caused by Candida albicans (e.g. thrush
and vaginal candidiasis). The acid addition salts of the invention can also be
administered for the treatment or prophylaxis of systemic fungal infections caused
by, for example, Candida albicans, Cryptococcus neoformans, Aspergillus flavus,
Aspergillus fumigatus, Coccidiodies, Paracoccidioides, Histoplasma or

Blastomyces.

In another aspect, the invention provides an antifungal composition for agricultural

(including horticultural) use, comprising an acid addition salt of 4-(2,6-dichloro-
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addition salts of the invention can be perforned by
determning the mninmum inhibitory concentration

W@ Mob/0T426 Whi ch is the concentration of the teRCT/GB2006/000207

conpounds, 10 in a suitable nmedium at which growth of
the particular mcroorganisé/fails to occur. In
practice, a series of agar plates, each having the
test conmpound incorporated at a particul ar

B@ﬁ@ﬂﬁﬁlﬁrﬁbllq{lp?/ﬁzbl@@%ﬂr@é@ﬁc ‘ﬁ’bﬂdg) n@erﬁﬁr@@ %rﬁldg t‘lyr tfian a

for exa Candi da"al bi c and
birdéwhlmdmtte@gﬁbﬁr with ap pgriguiiueelly acpentatdel dﬂuen.% [ Eémaih e
plates are then exam ned for the presence or absence

e appropriate MI.C.
1 B R e PR Sl PERGRRA% St o gl
stuch ak d hamlah)) pemit 6Bgeed ha\ﬁﬁg E@lﬁﬂ'@ﬁlrﬁwﬂloﬁ ﬂhi@h‘é@ﬂx&mses treating
li.ni pg.an exanple of this assay can be found in

LRI oLt th%@cpﬁomaiﬁopléwta}r@a@d ovithom affestivei d
d
é}ﬁi&hﬁ bP8n 8@H bL4iGBR sHE£4 Fﬂi QR 1R 13 12 llnﬁf ZIEI[ I?ya??%ier_}

l evel s by intraperitoneal™or I'ntraven
tsybanykik acidriparsiin-dtylanide} aheritha a RQUrbslabridassg, been
i nocul ated with a fungus, e.qg., a strain of Candida
vus, act.i |ty of the

bi can illu fI
Bl Ea 0 Y BB o b b PR ing e nieg i e Bk are
Jevt galichi dobasisk f
et O Sl S A
arpgu of @ Fyngicida camppsitioy condgining amaslmdqumatt@fﬁs(zgﬁ

&g 1% %zl)ﬁ\c{r%mo tlw%rggqlgghcgfcl?%ﬁgE%gcp{qg)e\éljflgrte-ag?am1de, other

pro |on agai
thmfehydlromhlbﬁ%ﬁb)lt,. For human antifungal use, an acid
addition salt of 4-(2,6-dichlor o- benzoyl am no) -

%ﬁ?g%r ol e- 3- carboxylic acid piperidin-4-ylam de,
%?ﬁeeém}%&fﬁ%’é Ay hecsed £ determing thsspegificity of the acid

a@Hﬁfb% sths bihasextisl for\Wbh ITlu aR @I@@?éj‘ﬂﬁdéecgéltsc‘ﬁﬁlch

sel ected in accordance vv|t the in d route o
speeifindllst orathi @DIénnlzysm@mﬂ anbhrpdftwrpmhxgehs; cal be B@d as anti-

Th h
SR S tBp bl YRR o LG S0 SR b, can e
Leaairﬁﬁaaemoapaand@%sntm ﬁgmg,aﬁts éa%tHealﬁEé coigg! y

or subcut aneously by neans of f ormul ati ons
igiEsaensd dhextype Aetieinbefose deftneidoor dppadenistiPhdatpnetiat cal
and arentera .adm ni,strat.i on

c%ﬁlrnggrﬂ nggéc%?;fn céebflgtrate a%d Ommlun %‘88§§%ed| pg\}glilts Slflch aspatigs ¢

vmﬂnLd{lEkaémm.ﬂaﬁd Wrn}bhbnia@ }b@)’pl@ng(td fre@ediEBg iHRS8SIuppressive
%H ndln on inter alia the 5 potency of the saF
t Mt WER PRIsEPTiAR Fordiiéons sueh @?dlpbﬁ‘f@qweldléus or

AP €5 WIQQL %r?xonQW&tﬂg?% %f%;ﬂféﬁ ;salts may contain,

for exanpl e rom active

Assays described in the art can be used to screen for suitability in inhibiting at least
one fungus implicated in mycosis such as candidiasis, aspergillosis, mucormycosis,
blastomycosis, geotrichosis, cryptococcosis, chromoblastomycosis,
coccidiodomycosis, conidiosporosis, histoplasmosis, maduromycosis,
rhinosporidosis, nocardiosis, para-actinomycosis, penicilliosis, monoliasis, or
sporotrichosis. The differential screening assays can be used to identify anti-fungal

activity which may have therapeutic value in the treatment of aspergillosis by
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conmpound for adm nistration singly or two or nore at a
time as appropriate. The physician in any event wl|

walewenmi4ae t he actual dosage (effective anmount PCEBRIV6/000207

will be nost suitable for an individual patient and it
will vary with the age, wei g8t 10 and response of the
particular patient. Alternatively, the salts can be
adm nistered in the formof a suppository or pessary,
ﬂﬁklh@ﬁye SBihe TD1RRPAdsRIbrie@ BiotY da¥t éu@htag'% é&?fﬁugffurﬁl atus, -
| oti on, solution, cream ol ntmnent u wrar
Aeper &lﬂafﬁﬁﬁ‘éls Ahl@fyglcﬂaﬁ niger, iAspengpbis aﬂlldidlansnbloAspeu:glliB.Werreus

ueous enul si.o ol en
SRR Bl oA SR RRS T U iy SR st 68 erved
frm%m kadtesh RidizopusGRMeRn] Kidkd R Ob}%t‘iwe&ﬂ%ldia P2,
i nto an oi nt nent conS|st|ng of white wax or white

abfidiapanase PhVBssBUsBiye teurcent oihsi G Keerabinies irshsledhd
]%1{1 O?%ﬁﬁgﬁﬁﬂgfysﬁ&%%}‘ be required. In addition to the
d es

peuti c uses Cri bed above, anti-fungal agents
devel oped wth such differential screening assays can
BE wag efl exdrople eixarpd eyalasioplof erandfingabadtivity 90 the acid
odst u feed suppl enent for pronoting weight gain
iR RRLt B TGS RR B PPl bF QP AN RGibg Mipfinun

ﬁlﬁﬁ)ﬂ%ﬂﬁé&qc&{tréﬁ%ﬁ M.V C'ngh@alt s le co%c&qtratl R'of the testlcompounds

decont'am nati ng hospi t equl p I 00ITs
lsuamulitalvle ﬁ@sihmmt Vdudeglbyvﬂs@ﬁihe pnmrpalar mmoon‘ganmim fhilg icon

CDK h th
BB JBIT IR o o B e PR FEGR-gpEae SHupurtas
ihedrboR R a3 & faicular\bbhdenREfidH & ifRURE Wih TRAGSH chﬁ@re%@

conmpounds _herein of inhibitors which discrimnate

fige exasemie + Grndidardbicarsrand icpelnplatgrisithen srabaied igmmsa.ppropnate
e R N A

dffire ﬁrm‘g&mmcbﬂm iaPpropsigie v ¢) Uﬂeﬂue Sudle AR Ifediative R, h Rurbidity
manag grrent of insects ljke the fruit fly, WO

BERYEROTARM DT Ees cap e peyfomeziond amoqoﬁOIyétthIaﬁ%@héxample of
tﬁm%ia!lyr%ﬂtbe f&ﬁ{&l@tﬂe %ﬂgﬁ YR ect salts can be
on t I nni

sel ec asl s itory specificity for
plant CDK' s relative to the mammali an enzyne. For
Eheairmpive, evalugtiam bf OBKcitadditien dalspoadd darriedl alit bf @seies oftose

0BT e B b o pielbat PeGra RIUR Ryetgy to mice
thittHabt bédidindcdlied Ve fuBBdY BB, a SHS: oﬂdb%dﬁfa%?lﬁ@éns or

i nvention specifically cont enpl ates formul ati ons of
Avpsrgling Batuss he sciiiy ofghe wilts caur be asapped baniawitsring theh

gq‘gwjtlpof{tpg ftIn%rafnn?ec’norall 1r(1-j Egogps gfncrea%d ang unkreéfted mice (by histology

or by retrieving fungi from the infection). The activity may be measured in terms of
the dose level at which the compound provides 50% protection against the lethal

effect of the infection (PDsp).

For human antifungal use, an acid addition salt of 4-(2,6-dichloro-benzoylamino)-
1H-pyrazole-3-carboxylic acid piperidin-4-ylamide, other than a hydrochloride salt,
can be administered alone or in admixture with a pharmaceutical carrier selected in
accordance with the intended route of administration and standard pharmaceutical

practice. Thus, for example, the salt may be administered orally, parenterally,
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For agricultural and horticultural purposes the salts
of the invention my be used in the formof a

W@ oivp0%i4eé on fornmul ated as appropriate to the PCT/GB2006/000207

particul ar use and 10 intended purpose. Thus the salts
may be applied in the formgf dusting powders, or
granul es, seed dressings, aqueous sol utions,

di spersions or enul sions, dips, sprays, aerosols or

snokes. Conpositions may.also b upplied_ in the form
DR o PRPE S B e oG AP Dy Piagng P fpfmulations
8OREBAL RVE B R sedtidnteh @Y PhhRfact@iddd Bormatl&tions”.
conposi t1ons may contai n such conventional carrier S,

di luents or adjuvants as are 15 known and acceptable
Fer agrandnarantesaladninistration o thumen aatdenth éle daily dusage level of

' C nce w.t.h ent i onal Lo
TR 861486 .01 AR PR IRIER M BRI B g o e
pothery fthd sets iwighedmriberedborleithian®Pbril of parBMYRUSoute. Tablets
havi ng herbicidal or insecticidal activity or a

PLEAPREFS Fithg Felisqray aamérin.dpt exagvide: doposig iodhs soancthe
SOBKAEY BRI DRy Sy EfoRRIRLE. LIBRGA e

binasidreis ang eeds witl deteanmeahie dotudl desagoi(éffativeal@unt) which

row ng nedium. and they may be used not aonly to ,
B0 elpigrde fern lséltwcglrﬂls@ﬂﬁm&&ﬂﬁ Sl v Wi g age, weight
QkﬂkﬁﬁﬁmeBﬁ&e%hﬁﬁhﬁu?&kiﬁeds fromattack. By way of
exanpl e, the conpositions may contain from0.01 to 1
W .%of the active ingredient. For field use, likely
Appinpevaly.dhe sadisesn behdministered invtbe iforgr efid supposityry bepessary,

. i i, I .
LA 1 58P0, OLREEL 5 4% TS Bl L8, oo

ér {Btifg powdroF 6 example, they can be incorporated into a cream consisting
benzoyl am no) - 1H pyr azol e- 3-car boxP(I ic acid
?f MHW%-@AHLWI@W@E?W@W@E@ glireels ar liguid paraiinrar deeyseantbe

| . « e
R DR Cnc SR e AR B 1BV S0 0 i e Cpgisygg of
s pdt wagsr white waft @arafiin base tdgetieowithAluslo stabibinére apd at ed
g¥ th%.inventi%n Is.the use of an acid addition salt

SVl eEayman Ps Feluagd:

benzoyl am no) - 1H pyrazol e- 3-car boxylic acid

B qaeftiodlith e t‘iﬁb@g&ﬂﬁs, usd fREritddabode, Wati 2006 A4t Beveloped
PCT/ GB2006/ 0002

( ) )0207 71 hydrochloride salt, to protect
with sedh djffpncntigrigresningrmsiagncasl bensed,dot exanepte fagpeeservatives in

A S R L Tt R s

Brifidlations for treatment of non-living matter, e.g., for decontaminating hospital
di ¢chl or ob nzoylanino?-lk#pyrazole-3-carboxy||c acid

eumsrd pRd 2eoptss e sienilapfashighesidn hvdacamparisga oé inhilhition of a
RYmhaBhNBDXK S5 St BleXTTN, b {446 HrggbpﬁhfécbeKS gene
(Hellmich et al. (1994) FEBS Lett 356:317-21), will permit selection amongst the
compounds herein of inhibitors which discriminate between the human/mammalian
and insect enzymes. Accordingly, the present invention expressly contemplates the
use and formulation of the salts of the invention in insecticides, such as for use in

management of insects like the fruit fly.
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Figure 2 is graphical representation of the structure
generated by an X-ray diffraction study of .

W@ 2(08/08+0dé chl or obenzoyl ami no) - 1H pyr azol e- 3- caP@DEPLE06/000207
acid piperidin-4-ylam de nmethanesul phonate. 10 Figure
3 is an X-ray powder diffraé®ogram of _
4- (2, 6-di chl or obenzoyl am no) - 14 pyrazol e- 3- car boxyl i c
acid piperidin-4-ylam de net hanesul phonic acid salt.

Thi ygtiotheriembadiniert 2 ripRvEie ﬁibﬁcf Sibds @8 BEsQEcted on the hasis
4-.(2, 6-di chl. gr.obenzoyl ami no) - 1H pyrazol e- 3- car boxyl i c
qdfg]ab’ﬁ‘?rﬁ ép?‘dﬁﬁiﬂfoy Pl GDKatistative s ihg mammali®i enayeeSFors

%a%l?géﬁﬁ?a{:ﬂﬁ l@g)%?%e%ggépfotg% %g% éiitg%enggl screen wi.th one or more of
thy haneh engnratdestiydt ilwsacodp@inde bf gieatedt 36l el BE for inhibiting
ES Thia i nyention will_ now be |!Iustrated,.but
tﬁ%? faflf?ﬁz@’ g4, 5> ERETSERCIBY RO [§Be %’%‘é@éhwq%terrmmggu ment s
Soneb e M L DL s AL 8 o o

cfiolesmt or belbiBmzo | ami no) - 1H  pyrazol e- 3- carboxylic
acid piperidin-4-ylam de and crystals thereof The

| phoni ' It of . . ,
TSR i lovsgpasinripoms o
. FO-"Dt yT . r v
A b b SR o
6 Por/topsderadvzopliedrin the fompeiuGHng BdW@rs, or

15

PN, oo B e g o e 499 s
apMsolE 57 5188k sV othpdsifidns iy dldd b Supptie@in GéHBEH 3RUisper G
plg\\!vvdglg?gr%gul_es c(>rl Zé:rain%, ér cglncentrates for dilution prior to use. Such
compositions may contain such conventional carriers, diluents or adjuvants as are
known and acceptable in agriculture and horticulture and they can be manufactured
in accordance with conventional procedures. The compositions may also
incorporate other active ingredients, for example, compounds having herbicidal or
insecticidal activity or a further fungicide. The salts and compositions can be
applied in a number of ways, for example they can be applied directly to the plant
foliage, stems, branches, seeds or roots or to the soil or other growing medium, and
they may be used not only to eradicate disease, but also prophylactically to protect
the plants or seeds from attack. By way of example, the compositions may contain

from 0.01 to 1 wt.% of the active ingredient. For field use, likely application rates

of the active ingredient may be from 50 to 5000 g/hectare.

The invention also contemplates the use of an acid addition salt of 4-(2,6-dichloro-
benzoylamino)-1H-pyrazole-3-carboxylic acid piperidin-4-ylamide, other than a
hydrochloride salt, in the control of wood decaying fungi and in the treatment of
soil where plants grow, paddy fields for seedlings, or water for perfusion. Also
contemplated by the invention is the use of an acid addition salt of 4-(2,6-dichloro-

benzoylamino)-1H-pyrazole-3-carboxylic acid piperidin-4-ylamide, other than a
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Cl HO~NaOHHOC NOC NOH Et3N, 1,4-Di oxane O
1,4-Dioxane, OO \ Stage 3 H Stage 4 HN

W@ TU2N3C3 C11H/7C 2N303 FW 314. 13 FW 300PADGBD06400207

NH NH (~/) \ d 0OH51. SCCl2, Toluene CI 0 NN
6: CH3SG3H, 1,4-Dioxane CIl WMINHO 2. THF, 0 ~N, N
6a:. 2-Propanol, H20 /N "N CH3SG3H H H2N 6b:.
2-Propanol H N~ 0 C21H25C12N504 Stage 6 CLOH20N202
ko BetidR GalelBHtdte t4be 68 gﬁﬁﬂm%thé:r\%n%%)n@og Word fifhigdf
StaeSStage : Preparation of

infosiatipn- | H pyrazol e- 3-carboxylic acid nethyl ester O
O 02N OH 02N O SCCl2, MeOH N NN N HH C4H3N304

BRIPRHG CRWTIIN O 1 pRAwH GO 2006/ 077426

UUUZ

Figure 1 is a depiction of the three dimensional structure of 4-(2,6-
dichlorobenzoylamino)-1H-pyrazole-3-carboxylic acid piperidin-4-ylamide

methanesulphonate as determined by a single crystal X-ray diffraction study.

Figure 2 is graphical representation of the structure generated by an X-ray
diffraction study of 4-(2,6-dichlorobenzoylamino)-1H-pyrazole-3-carboxylic acid

piperidin-4-ylamide methanesulphonate.

Figure 3 is an X-ray powder diffractogram of 4-(2,6-dichlorobenzoylamino)-1H-

pyrazole-3-carboxylic acid piperidin-4-ylamide methanesulphonic acid salt.

Figure 4 is an X-ray powder diffractogram of 4-(2,6-dichlorobenzoylamino)-1H-

pyrazole-3-carboxylic acid piperidin-4-ylamide acetic acid salt.

Figure 5 is a DSC scan of the acetate salt of 4-(2,6-dichloro-benzoylamino)-1H-

pyrazole-3-carboxylic acid piperidin-4-ylamide.
EXAMPLES

The invention will now be illustrated, but not limited, by reference to the specific

embodiments described in the following examples.

EXAMPLE 1

Synthesis of the methanesulphonic acid salt of 4-(2.6-dichloro-benzoylamino)-1H-

pyrazole-3-carboxylic acid piperidin-4-ylamide and crystals thereof

The methane sulphonic acid salt of 4-(2,6-dichloro-benzoylamino)-1H-pyrazole-3-
carboxylic acid piperidin-4-ylamide may be prepared by the synthetic route shown

in the Scheme below.



73 A 20L reaction vessel equipped with a digital
thernmoneter and stirrer was charged wth
wWd2060732d H- pyrazol e- 3-carboxylic acid (1.117 KgT/GB2M#/000207
nol, 1 w) and nethanol (8.950 L, 8 vol). The
reaction m xture was stirregyunder nitrogen, cooled
to 0Oto 5 C, thionyl chloride (0.581 L, 8.0 nol, 0.52
vol ) added over 180 mnutes 5 and the resultant
m xtyire allowed to vvarmtod@md stir at 18 to 22 C
ozwer ght, after whichopi &H NVR anal ysi s (dbyq
tat ed re&e® ¥epHconpl efpn. The, 10peaotd on mi Xt
w-doncentrat ed undér reduted preW‘e—'ar’4O to C
theH residue tstgated with Hol uene andYle- concentrﬂt ed
(380250 L, 3x 2vol) undce,qNoreducedSt%sture at éQ
A5y G5t give 4-nitro- Il—l-pwnazél e- 3-carboxylic ag fg
net hyl ester as an off-white solid (1.210 Kg, 99 5%
Stage 2: Preparation of
4- am no- | H pyrazol e- 3-carboxylic acid nethyl ester
@:@lo H2N O O H21 10%donC H EtOH H C5H5N304

N302 945171 FW 141.13 A 20 L reacii
' i atl t hermonmet er and sti{rr grcwas
ch@rged wi t h pal I/adi wm gn ear boRaq10% vvet tﬁ, 0

0.1 4 Wy Gro SgpHr ap-eoH
vesé(éﬁ Kgmxﬁ'ﬁrry of W 1Hg4§$%%n8{hé§3 car %XW
aci dsggtshyl ester (1. 21? 7. Ofagg®! , 1 wt) in -y
ethanol (12.10 L, 10 vol) was warnmed to 30 to 35'C to
ef fect dissolution 'Zi\‘i‘Pe sol uti on added tén*tbﬁ'é‘lsoa

cat al yst under nitroded™™ Foll owing a 30010

ni t rogen- hydrogen purge sequence an at nosphere of
hydrogen was introduced and the reaction mxture

mai ntained at 28 to 30 C until reaction 20 conpl etion
(5 to 10 hours) was not e0°>\k_) H NMR anal ysi s
(d6- DMSO) . Fol

QWi ng rge cycle, the reaction H
m xture under @gen <vva§ filtered and -@e tOr S N

c inderd r du pressure to give
410Qa(9m§n]t°[’e"ﬁl- p¥'r azol tNaé{ar bo>@y13'1's%03H déiipeanet Hy| g ep—N
(P#987 Kg, 98. 999 . /Stage 3: Preparafian of 4-(2 /1
6- di ghhor abenzoyl anjjno) - 1H py 26Fprgi 8car boxyl i ¢ w25 CH:SOH
aeN 1‘@6|‘¢St er l\_II‘D 2006/ 0774 5&/ @&B2006/ OOOZOI:}
Ca1H,5ClN:O, Stage 6 C1eH17ClNsO, .CH,0,5
iwzgglégz FW: 482.37 " EW: 478.36
Stage 5

Stage 1: Preparation of 4-nitro-1H-pyrazole-3-carboxylic acid methyl ester

0] 'e) /
ON OH ON S
N’ N’
H H
C4H N0, CaHN;O,

FW: 157.09 FW: 171.11
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WE@IBEPTIH2N303 FW 314. 13 A sol ution of

74 C7H3C130 C FW209.46 2N p COCl G C HO WN C
NO HEt3N, 1,4-Dioxane 0/ N C5H7/N302 H FW 141.13

4- am no- 1H pyrazol e- 3-carboxylic acid nmethyl ester
(0.634 Kg, 4.49 nol, 1 w)78n 1,4-dioxane (8.90 L, 9
vol) under nitrogen was treated with triethylam ne
(0.761 L, 5.46 nol, 1.2 vol) followed by

2,201 deddibarenen pe@m/lﬁ{ 4 88ital th&@mbhQtdr andt sBBefRhs charged

0,72 vol) such that the intérnal tenperature was

yrih ﬁtraﬁr%ééf pyrazqlerg- qadcmgefllcz@md ol. 2?57 Iég, Tfeéb inthlial wt) and

b h
.l%et%aﬁldll?gggé gf §n %@y (le"hg %aar(i\ éort 611 vtas sim‘\gg P}’ldg‘r}’a{f’?g?él, cooled
toeatots QY thibixtl ehdrigk i(0.6801.28.0 k1052 26]) ddddt dver COMRERLE
(16 hours) by TLC analysis (eluent; ethyl acetate:
Feldhe praultant mixturg alfawed to voagn trard Hirgd s fo 82 6@)overnmélt after

BERE R RS RES L DIHS07 el rehcsl Rirofiioh) ey
reaetivinmeicttire Was abeen{rated )mdq:n tretyced pl&ebdr@atst(}at@elsépc the
Wi t hout f i sol ati on. Sta Prepar ati on of

S5 Heatr B ROBER A TSR 6 2200 B 35 S0 DBRYAF o
@Qi}l&dér&ku@la’c 4ihPas °@\|ﬁ)%'lvé'l|4_| Qill_tlg ); 2 Z(Qrgo %%%bogyl1c acid

D oxane
oethyd7aGie2 NS 0B offF\Mhlt@@ﬂldJ(G) 210 Kg, 99.5%).

Stage 2: Preparation of 4-am1no-lH—Dvrazole-3—carboxylic acid methyl ester

O,N 0 H,N 0]
i \N H,, 10% Pdon C _ y \N
N~ N’
H EtOH o
CsHsN,O, CsH,N,0,
FW: 171.11 FW: 141.13

A 20 L reaction vessel equipped with a digital thermometer and stirrer was charged
with palladium on carbon (10% wet paste, 0.170 Kg, 0.14 wt) under nitrogen. In é
separate vessel a slurry of 4-nitro-1H-pyrazole-3-carboxylic acid methyl ester
(1.210Kg, 7.07 mol, 1 wt) in ethanol (12.10 L, 10 vol) was warmed to 30 to 35 °C
to effect dissolution and the solution added to the catalyst under nitrogen.
Following a nitrogen-hydrogen purge sequence an atmosphere of hydrogen was
introduced and the reaction mixture maintained at 28 to 30 °C until reaction
completion (5 to 10 hours) was noted by 'H NMR analysis (dg-DMSO). Following
a purge cycle, the reaction mixture under nitrogen was filtered and the liquors
concentrated under reduced pressure to give 4-amino-1H-pyrazole-3-carboxylic

acid methyl ester (0.987 Kg, 98.9%).

Stage 3: Preparation of 4-(2.6-dichlorobenzoylamino)-1 H-pyrazole-3-carboxylic

acid methyl ester

PCT/GB2006/000207
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FW 314.13 15 To a solution of sodium hydroxi de (0.484
Kg, 12.1 nol) in water (6.05 L) was charged a

wa@eloaiaee of the Stage 3 ester in one portion: PCLGBI®6/000207

Kg, 3.50 mol in 6.00 L). The reaction m xture was
stirred to conpletion at 207#0 25 C as determi ned by
WD 2006/ 077426 PCT/ GB2006/ 000207 75 TLC anal ysi s
(eluent: ethyl acetate: heptanes 3:1; Rf ester 0.65,
Rf stage 4 basglige) &Hde reaction m xture was
concent r at ed (unyer r'@UaCel pressure at 45 to 50 C, the
?‘i y egi due d@# 9Q,L) and acidified

1"with cgncentrated hydr orl coaC| d such that

tenper ature was—mai-nt-ai nedcfel YwiB0 L. /The 5
resﬁrtl Ng preciyn, §abRxaas col lecteid b iltration,
ed wwth water (5.00 L), pulled d y,\pn t he fllter

@Hag@sequently washed wi th hept anes ﬁS 00 L). The
fiNterizake was charged to a 20 L rotary evaporator
flask and drying conpl eted azeotr@ph@ahldé Wi th
toluene (2x 4.50 L) to afford FW: 314.13
4- (2, 6 di chl or obenzoyl am no) 1H pyr azol e- 3 car boxyl iC

aCI 109; o? ﬁragt:glgg-\évﬁs g}lzlrlagg le-3- c?a?épxggc act nge%f)l(yl ester 50/2534 Kg, 4.49

ﬁlo&" IC\W)% ?Qﬁﬂé eB @b 10b+b &MF%%%%%C%&W t*l

am’no ; piperidine- - car ic acid tent
Ersiﬂe,»darﬁine (0. 76 ILL $@ﬁlnﬁ)1 T2ivok rf@llowd’d 1 6-dithletokhz2yl chloride

N | = N-.- (. 1IN H Cl0Hzo~Nz/
e Smaleri 1y siiaen s inbemel sesi iy g gnrgredin
Wradk 2036 2Sttag R AidRAOHE G chlckoBentby alstidealasonahed th With a

vol) were charged to a suitably sized flange flask

éqwtlweftf lvi-dioxana@ctPari, davol)semdrth@reacmromp{tn@ smmd et 18 to

t er nt S u
At SR SBIFRGE el BT PO (AP Pt e SR
eSS Ragdden2s| R\Mr&{uct 0l61®). quBt&btion Wt&ret\h&l’ﬁlf@ad gk filber&Qke

to 100 C and stirred
washed with 1,4-dioxane (2x 0.990 L, 2x 1 vol) and the combined filtrates (red)

progressed to Stage 4 without further isolation.

Stage 4: Preparation of 4-(2,6-dichlorobenzoylamino)-1H-pyrazole-3-carboxylic

acid
cl cl
H O / NaOH H O
cl N S - Cl N OH
o 1,4-Dioxane, H,0 °
/N ,N
N N
H H
C11H7Cl2N303
C1aHsC1N Oy FW: 300,10

FW: 314.13

To a solution of sodium hydroxide (0.484 Kg, 12.1 mol) in water (6.05 L) was
charged a solution of the Stage 3 ester in one portion: (1.099 Kg, 3.50 mol in 6.00

L). The reaction mixture was stirred to completion at 20 to 25 °C as determined by
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at this tenperature until the reaction was judged
conplete by IH NVR Further toluene (up to 10 vol)

weomb@71aee added at this stage if the contents BET/E€BR@6/000207

become too thick to stir. Once conplete, the m xture
was cool ed to between 40 and550 C 20 and then
concentrated under vacuumat 45 to 50 C to dryness.
The residue was then azeo-dried with toluene (3x 2.0
VbC)analyhie (¢1saitadthyl asetaicd hesnes BANK; ggrroecsis th Stge SHdstRRhY

zed fl ask and tetrah dr of ur an
ﬂ’]ealiﬁa%&?n HREUIE SYE éﬁl@%?n fed ug@ﬁfﬁ?ﬁé&e@ ﬁ@éq?urﬁ Bt %tgvefro °&1, the

/
&% feaadbaifdn 4200 5128 LT CHE AP 00050 confea

triethylamne ( ol) ‘was

hydg@thwcgchamgéhhmheampeﬁatme pas idinteinkd belbROBYIA. CThe
and te hydr of ur an

Rlfnd GiohipeliesCliEtrd & fBEoth iy RlE b watt: Gt opalled
dthy@ﬁ@hélﬁlt&mnﬂ@ﬁbs%q’ﬁérﬁl\yeﬂasﬁ&ﬂw‘itH %epﬁﬁéstt*s'dm)waf%etﬁl{%? cake

charged to the reaction flask, maintainingt
Veanparssdiie e 26 Lot Qhappﬁatamﬂasil@ndldrﬁh@erﬁpleteldmeotroplcally

¢bet d
T a2 AP R P BB PBTeooy ke
c'EH&)xg‘/hﬂhﬁﬁfaSa\&ell@w sbIR®(l. mqtgdlpmxb%mn 16 and 25 C

and water (5.0 vol) was charged. M xed "heptanes (0.5

were added, the contents were stirred for up to
‘piieBaatpof 41 id-(2gdichlaipheszerdpmimal-ddl-psmagolagueous

A BL@iKL e &ﬁ& 419 bt ahydr of uran:mi xed
ept anes phases were
combi ned, washed with wat er (2 5 vol) and then :
concentrated under vacuum at 40 to 45 C. The reshggg
was azeotroped with toluene (3x 5.0 vol) and @
concentrated to I yield the crude St

bLC The sollgségg%?ﬁ%% Lranst e¢t;to a/suintably

et ha tol uene 15 .;95.5) .0

e bed and Iurdy was! st i)med er
i for 3 tOHZLg_i;Z The cort ents<(wefle
fiIter Nthe filter- washed wi Q,Noluene (2x

voly and the sgHjH,00as en dried upder vacuum at

40 ) L0, Cto yiel dv20q- (2 6-
di hW ’Z\/ nzoyI ani no) -1 H-pyrazol e- 3 Cﬁ"&ﬁ%‘ﬂy” am no
}pl perl |ne | -carboxylic acid tert-but¥l42¥ter as an
off-white solid. 20 Two batches of Stage 4 product
Stage83drotart PRO Waptehiolusae el qoar W?%@chafgeﬁhb & sWAbIY Gized

ive.a. total fé366k 6%d}r/|eld
f%n%f[ ﬂ,ﬂS&fCIBlp@F L0 radB%‘i%lfBVPlaﬁWTﬁb) qmping funnel and thermometer.
TRY c8£BhE v\%r@?t xfkqnﬁidk?ﬁﬂljager} 211885 b opemlyfRf }qocﬁorlcf:e (0.3

acid tent-
vol) was added slowly The contents were then heated to 80 to 100 °C and stirred

at this temperature until the reaction was judged complete by 'H NMR. Further
toluene (up to 10 vol) could be added at this stage if the contents were to become
too thick to stir. Once complete, the mixture was cooled to between 40 and 50 °C
and then concentrated under vacuum at 45 to 50 °C to dryness. The residue was

then azeo-dried with toluene (3x 2.0 vol).

The isolated solid was transferred to a suitably sized flask and tetrahydrofuran (5.0

vol) was charged. The contents were stirred under nitrogen at 16 to 25 °C and
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Stage 6: Preparation of 4-(2 _ _
6- di chl orobenzoyl am no) - | H pyrazol e-3-carbox lic acid

w@r@enidea- 4- yl am de net hanesul phonat e WO 2006POTGB2@6/000207

PCT/ GB2006/ 000207 77 O NH ~C OCI N HHOC N
N CH3SO3H, 1, 4-Dioxane CI N760 HOH H\N N-N CH3SO3H
H C21H25CI 2N5O4 Cl16H17C12N502. CHABS FW 482. 37 FW
478.36 Stage 5 product (1.0 wt) and 1, 4-di oxane (30.0
HRADY MBS (G52 U6l Wad addRUitAbieYadteZ@ai ul?ds G el '4ﬁd§+ﬂno-

equi pped with a nechanical stirrer, drop fun
Biperidinerl rasratic acwrﬁ@téamf emrs(oﬁ@ﬂ avty amct teaahmrdﬁnran (5.0

t
b1 RHE Qe RER Eflale8 BB S U RCUGR ot s vedng e
ﬁﬂuﬂfﬂrﬂwiﬂ&er@ Blﬁiargé’tEtoQB@fe@Eﬁcﬁl flane] Bainbefing @l efhpbRAnie to
05 Cand stirred in this tenperature range until the

dwesn thanghd0 [ Gd dBeireasling mbdulsyvas thauratedrie betwmep4éaad 50
t(E &néf &@tcgﬂtteﬁts‘@ﬁfr@d uﬁt‘?lg lé(?%edtc%fr{% %‘@g n‘% %ﬂ}dﬁln dl"h% onten%%vere

e resultant precipi tration,
thae choled erbatwken Ihsnd/@fst@ andvivitar Q&(Df/@lp) anekhdrged. 2Mixed

lg%lt%ﬂe@ é(sj 2 98{3 gg\?ege géc}édotrllle tcgr?terfltls lv&}e(reer stljfgedff(o)g ug tc} ?0 rzrxilnthgsue{nsd
the (Biebs Wi @E RRe nTHé’ Eﬁ%GQ%hémy iRaQkBadeq GAPOXY! i C

acCl eri di n-4- y am hanesul P Onate as a
fetr@]@zcg o nrtglmﬂﬂxewantse[@ $p Bk d.q80]. OTeoorp2fic @hadss were

cte ur or, .sol ute ral
it @I‘é{a%“% 558460 a&éﬂ&wa&@%ﬁ YndeR FcE Ui 40
B q@ﬂlﬂﬁ%ﬁdh@ was aielaﬁopéﬂf'@ﬂﬁ 'cdhh&l% (9% 59N} érﬁlgzoncentrated to
mat eri al and product for each batch are set out in

drapess ta yiehl thelcowde Stags| eproductyi el ds from t he
deprotection step - Stage 6 Input (g) of (4-{[4-(2,6-

‘ gftt ﬁlﬁtd v(f%)théH tr+rf§’fér?edq? @Hﬂﬂl}? EIQCCPSQS{KOXleﬁlanO]O )toluene

oronenzoy
[(2.5:97.5), 5.0 vol] was added and the slurry was stirred under nitrogen for 3 to 18

hours. The contents were filtered, the filter-cake was washed with toluene (2x 0.7
vol) and the solid was then dried under vacuum at 40 to 50 °C to yield 4-{[4-(2,6-
dichlorobenzoylamino)- 1 H-pyrazole-3-carbonyl]amino} piperidine- 1-carboxylic

acid tert-butyl ester as an off-white solid.

Two batches of Stage 4 product (0.831 kg per batch) were processed in this way to

| give a total of 2.366 kg (88.6% yield) of 4-{[4-(2,6-dichlorobenzoylamino)-1H-

pyrazole-3-carbonyl]amino} piperidine-1-carboxylic acid terz-butyl ester.

Stage 6: Preparation of 4-(2.6-dichlorobenzoylamino)-1H-pyrazole-3-carboxylic

acid piperidin-4-ylamide methanesulphonate
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Chenmical purity Batch pyrazol e-3-carbonyl]an no}-
pyrazol e- 3-carboxylic acid piperidine-I|-carboxylic

wa@eood/opisper i di n-4-yl am de (HPLC % area) tent - BUL/gB2006/000207

ester) nethanesul phonate] WO 2006/ 077426

PCT/ GB2006/ 000207 78 I nput 7{g) of (4-{[4-(2,6- Qutput
(g) of [4-(2,6- Dichloro-benzoylam no)-IH

Di chl or obenzoyl -am no)-1H Chem cal purity Batch

razol e- 3- car bonyg |Tam no}- pyrazol e- 3-carboxylic acid
giyperi di ne-1-c ylic acid piperidin-4-ylamde (HPLC

% 2 ea) tent - | ester) nethanesul phonate] 57§.6
3—cil 590/0 91%h 98. 2% w 7 252 —0
3¢ 03@1% 102. 20/ w 511.7 3\573.9 9
- O WCHEE6H 3 4-Bloxanb8. 4 §8. 24 {1 .00 h,
115000 dﬂ)o 1 5563 2 98 16 107. 4gk h, 06169 w 6
563.1 565.\2 98.49 101. 2% h, 100.4%W w 5 7C 6358.H4
‘ 3 3
98.70 H H
Ca1M2sCloNsO Cy6H17CLN,O, .CH,0,S
FW: 48237 W a7aas

Stage 5 product (1.0 wt) and 1,4-dioxane (30.0 vol) were charged to a suitably sized
flange flask equipped with a mechanical stirrer, dropping funnel and thermometer.
The contents were stirred under nitrogen and heated to between 80 and 90 °C.
Methanesulphonic acid (0.54 vol) was added over 30 to 60 minutes and the contents
were then heated to 95 to 105 °C and stirred in this temperature range until the
reaction was judged complete by 'H NMR. Once complete, the contents were
cooled to between 20 and 30 °C and the resultant precipitate collected by filtration.
The filter-cake was washed with 2-propanol (2x 2.0 vol) and pulled dry on the filter
for 3 to 24 hours to give crude 4-(2,6-dichlorobenzoylamino)-1H-pyrazole-3-
carboxylic acid piperidin-4-ylamide methanesulphonate as a free-flowing off-white

solid (80.0 to 120.0 %w/w, uncorrected for impurities or solutes).

Several batches of Stage 5 product were processed in this way and the details of the
quantities of starting material and product for each batch are set out in Table 1

below.

Table 1 — Yields from the deprotection step - Stage 6

Input (g) of (4-{[4-(2,6- Output (g) of [4-(2,6-
Dichloro-benzoylamino)-1H4- Dichlorobenzoyl-amino)-1H- Chemical purity
Batch pyrazole-3-carbonyl]amino}- pyrazole-3-carboxylic acid
0,
piperidine-1-carboxylic acid piperidin-4-ylamide (HPLC % area)
tert-butyl ester) methanesulphonate]




99. 7% h, 98.8%W w 560.6 8 569.7 98.41 99.2%h
98. 4% w WD 2006/ 077426 PCT/ GB2006/ 000207 79 Stage
woeano6BeEee/st al 1 i sati on of 4-(2

6- di chl or obenzoyl am no) - 1H pyr azol e- 3-

PCT/GB2006/000207
carboxylic acid

pi peridin-4-ylam de net hane§8l phonate The product of
Stage 6 was recrystallised to ensure that any residua
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yl am de net hanesul phonate produced by this route had a
nmelting point (by DSC) of 379.8 C. WD 2006/ 077426

wEAN6BBR2O6/ 000207 80 The infra-red spectrum BET/GB2006/000207

nmet hanesul phonate salt (KBr disc nethod) included
characteristic peaks at 32339 3002, 2829, 1679, 1632,
1560, 1430, 1198, 1037, 909 and 784 cm 1l . Wthout

wi shing to be bound by any theory, it is believed that

stage batf Recri@allipaaInof 4520 &icﬁl%rcﬁﬁﬁi%ﬂﬁﬂinb%lﬁ%ﬂﬁid{ég'—
conponents of the salt as follow Peak: e to: 3
earbaxyligapid3nperidimyd-viamide weathanesulphoma®9 cm 1 al i phati ¢
CH 1679 cm 1 anmide C=O 1632, 1560 cm -1 anide 1430

- [ ' - . 7. :1 C
TR prbafier R GRS oot il hoRRFnl RO A IS cPoc-
pregictbdairoBee opftage s twete po gautet thah 0586 eFSurl Hatchesef Stage 6
caaes, when t he  net hanesu ?honate salt was di ssol ved
PRIYE SYeRt Echiffalidsed ugingithe,oliging Mptosple consi sting of
residual traces of the Boc-protected free base was 10

ohreroval-6 pReYEt 8hd DERHEHNIHEAD.0NRY) WErebhE el 9 o SERIRY Bed

or preventing the formation of the precCipitate, as
Besk equippbéivitiv.a rheghafichl stiater, sinophing fnoelendfthérmemeter. The

TP P g B s 2 5 g Seeend Y sefaWater
g@im Q.53 Whd then BRAEEE0 BOEbRertd hitilGA e s8RE0R was obRid¥d.
ilter (a Sartorius Mnisart sterile single use filter

s eontepiswetnsdheragaodechiedetvesen 4@ asg 60 S§eand Thacquitiatrgemdef
[ . ressed and the.filtrate

LR 490G M Yol L FRRL BN t8a b ab B amely

£0%1 DBPrypambol BB val) Sagdhargedloahid flaksansaheitd@ents dlerd he

met hanesul phonate salt free of particulate natter.
concentrated ate’rO to 50 °C until approximatel}P 3.0 vol of solvent was removed.

This process was then repeated twice more with 2-propanol (2x 3.0 vol) and the
water content was checked. The resultant slurry was then cooled to between 0 and
5 °C and stirred at this temperature for 1 to 2 hours. The contents were filtered, the
filter-cake was washed with 2-propanol (2x 1.0 vol) and then pulled dry on the filter
for up to 24 hours. The solid was transferred to drying trays and dried under
vacuum at 45 to 50 °C to constant weight to give 4-(2,6-dichlorobenzoylamino)-

1 H-pyrazole-3-carboxylic acid piperidin-4-ylamide methanesulphonate as an off-

white solid (60.0 to 100.0% w/w).

The recrystallisation yields for the four batches ranged between 85.6% and 90.4%
and the purities of the recrystallised product ranged from 99.29% to 99.39%. A

second recrystallisation increased the purity still further.

The 4-(2,6-dichlorobenzoylamino)-1H-pyrazole-3-carboxylic acid piperidin-4-
ylamide methanesulphonate produced by this route had a melting point (by DSC) of
379.8 °C.
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(b) Heating in aqueous acid WD 2006/ 077426
PCT/ GB2006/ 000207 81 A mi xture of the

woregoaarasaul phonate salt and net hanesul phoni ¢ aeCGB2004/000207

eq.) in water (10 vol) was heated at 100 C for 4
hours, and then cooled to 680C. Analysis by TLC
i ndi cates that the nethanesul phonate salt was present
as a single conmponent. 2-Propanol (10 vol) was added

TRélidthereMsydddiug SOQL %@tﬁaﬁeﬁn@plﬁnat@@ﬁlt %KB} is B’f‘etﬂ@ included

reduced in vacuo to approxinmate vol unmes

tharadienistip pealison 3233, 3@0&3@3;1&79@1&3@@ 186@ 1¢30,)1 laﬁdlﬁ3ﬁe909
g}ﬁ(&éﬁrée again reduced to 10 volumes. This cycle was
repeate% a further three tines. The m xture was cool ed

-bath h d f b :
DD e Re HBtng by Rrob s o AL taf e i ks
tdh bé/a%§11gﬁed ® ﬁﬂu%ﬁnél%%ﬂﬁ%h&ﬁﬁ@tstﬂé pipRafBoRal t as a

white to off-white solid 0 (c) Organi c-aqueous
pxfiractions A mhxture of the met hanesul phonate sal t
and net hanesul acid (0.4 eq.) in water (10 vol)

P233 tredted at TO®MC for 3 hours, and then cooled to

eny tenperature. this m'xture was added
??E&Wépt ane (9:4Ome Q-C[FE) and the resultant mxture

5839 &ftl Vi gorougipyadocgive a solution. The layers were
separated 15 and the aqueous phase washed with
ToF ¢rept ane (9:amideCe010 vol) then ethyl acetate (2 x
v Ta the aqueous phase was added 2-propanol (10
é&%qgﬁ%c?he SOMGti on was reduced in vacuo to
am@m‘ mately Sipehtiesi then a further portion of
2 ropanol added (10 vol) and the m xture again
7éd to 5 vol@mBs. This cycle was repeated a
ﬁbt_f three tqﬂﬁ The solid fornmed was col |l ected by
tration, REMAHICt h 2- propanol (5 vol) and
809,984 icm” 'vacuo dromg@fio’€-H he nmet hanesul phonate salt as
a white to off-white solid. (d) Chromatography The use
of chrormtorahl c techniques may provide a route for
2 S| i resgiah Bpenprotegted piofpe ©f Siagen he
met hanesul phonate salt. It is envisaged that the use
bf somes/eusese whes tmhastéamreulhbd@twalﬂ wigediprmitaddnlaggthtg buffer, a
erm nation.of .the crystal
LB b e SR B PATEHBSIR fee base vas
beeBled:- Seﬁékﬁlbt@&dtdu(‘es agdychel used fotirdmdvink dibeteeimidapesul

honat e by X-ray
formation of the precipitate, as set out below.

(a) Filtration

A mixture of the methanesulphonate salt in 200 mM acetate buffer was drawn from
avial into a 20 mL single-use syringe using a sterile needle, and a clinical grade 0.2
um filter (a Sartorius Minisart sterile single use filter unit) was then attached to the

syringe. The plunger of the syringe was slowly depressed and the filtrate collected

in a clean, clear glass vial. The content of the vial was a clear, colourless solution

of the methanesulphonate salt free of particulate matter.

(b) Heating in aqueous acid
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diffraction WO 2006/ 077426 PCT/ GB2006/ 000207 82 The
conpound

W@ 2(08/06Ma6 chl or obenzoyl am no) - 1H pyr azol e- 3- caPr@DKPBLI06/000207

acid piperidin-4-ylam de nethanesul phonate was

prepared as described in Ex&iple 1. The crystal used
for the diffraction experinent was a col ourless plate
with dinensions 0.05 x 0.08 x 0.14 B obt ai ned by
BBt batheaRet

Crystall ogr aphlﬁ%ﬁgﬂﬂ? g%f%l%%ﬁ%éé?@g&lm 9% %lgg@ﬁg’q)m
Balka (Yladil hwaoireatdd2at 300 °64fd_184 Ryurk ranchtizenRiogdddLto 160 t°at i AMlysis

BUBFEARTeHs et e erthateniaont SRoIPFoerEs 3 whainn. co

di s ar? 2{6 %fﬁf@é@noma}?@ &?a C o{fﬁleglca?llggﬁecﬁv\qg}gsm%ocnﬁ {egst g'h "¢ )Ihe
@IVBlteaM@l reduced &f tavabeo apigtokineges 106 6B OBes & SaktiaR Portion

Ied n’a&id‘f& e to a 10 hi habsorptlon
P]fqp&?é ¢ Och fhe wAtHe dainTedused dof soluggs. This
ébﬁ:ﬂé‘@aé‘fepeé%dj@ fuﬁfé@%é@tﬁlﬁ@ﬁbsﬂ{% Hle %% | ?ﬁlteh Eﬁ]% Icb-pARSand

found that the crystals ong to an

thpsekd frroap colbested by ﬁhl)atlmm,t\*ashccywtthQ pralbetnod:eS vol) and dried in
et ers, 90(,10
a%zo;g 9A85) eAmtganesF‘le%OV‘t : )a'l"f‘iglt rP(AféWimP sokf-acket s

represents the deviation (s u., standard uncertainty).

ESOrhmichyigbad Bx@asions bed above and t he crystal
structure forma further aspect of the invention The

ShYish@é ofthe WediHn@sy n%ﬁ:l s‘éﬁ‘%&'ﬁieﬂ&ngél%ﬁ{b i gfj

i mpl enmented in SHEL Intensity atafor

wateQ(M)O/owaq;d@at’edfalt ée@ P@[ﬁ(ﬂ 3 Iouas, med dieutcioondrt@a@@efnf om
sed in the refj nerrent of

9‘-1’6‘@ g Agé 2‘88 ﬁggtﬁfg%%%ﬁdg%ﬁ i rlgptangy O dHE) xeD gnd thej nal
I‘éhﬁiahﬁﬁlh)&ﬁﬂe sﬂﬁ%@'ﬂ:%o%tﬁl})’\@ 5 aggo 11]}% 166k er{jeasteﬂgrated

=0. 0869 (data with [>2 Nness o
@dﬁhezweomphm ashadevit THthep‘mat €2 1 2 eeowas)ahanah;ane

te re found.in the mretri n
R RSl R aoh oo o SeaER Heoupl (s and the
sﬁhﬁﬂﬁ%&é@&é@zrﬁ%zb he asbLitatdl 9 vARMSs! theRh tllifer portion of
cr ystals is 1.49 My/ nB. Hydrogen 25 at oms wer e
BReraal %dwléé@M|t%mlﬁF@%@§ redhicke tq heoluoeat iTois ayfle

t 0 S CQ n
RS am S e R M AR Bh RS SRR STy Plrsn
arstied véth r?a;broparozh (Evel) andiridymnagetodt 0 the WedtRanesulphonate
sanSt ricted ride on correspondi ng non-hydrogen

Girg Whitgdo p e‘?’lﬁlﬁq sol8t i on of non-hydrogen at ons

(d) Chromatography

The use of chromatographic techniques may provide a route for removing non-polar
impurities from the methanesulphonate salt. It is envisaged that the use of reverse-

phase methods will be particularly useful.

EXAMPLE 2

Determination of the crysta] structure of 4-(2.6-dichlorobenzoylamino)-1H-

pyrazole-3-carboxylic acid piperidin-4-ylamide methanesulphonate by X-ray

diffraction
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was nodel | ed by ani sotropical thernmal factors (see
Figure 1). WD 2006/ 077426 PCT/ GB2006/ 000207 83 The

W@ eysiAi426t r uct ure cont ai ns one i ntranol ecul ar PCT/GB2006/000207

(N15H...07 2.690 A) and five internolecular hydrogen
bonds (see packing figure Fidgure 2). Three of them
link the protonated piperidine nitrogen with two
nmesyl ate anions. The first nesylate anion is |inked

Thy eosgfouadsi-(2g8-gichtdastRazdathdN1 HuR2M o34 ndMig e
the 5 second@;’:gs 1icnvol vezddgian a ifu%at ed I-(.:l-al gﬁﬁlw‘?é
PIRE} A Yiamadenmothaesulphanae wagpurparad an desstliBed RAZxanf2dl .

Al . at 03M i s invol ved
PaoeHll T ol BRI B S ERoEb pBsLT g
fimehsinas @65 kriees Hase mmbbbaiake sy @fe%iﬂliiangSE grohpg%{é?éolﬁﬁon

bond N15H15,..07 2.876 A as wel y o
l?aye;#_'L at q%%@?]y rgsigllomarbie datrvesra eollected ag9B Busing@aKa radiation

' iMgs. ,These .
P A B B L KA OB g i
adi asRigday &tpatier PEEkdatertore hndgeks meredlleardnis tid B kg Abo=15

RS Wil et o it RGeSt o ot i el lgan was conteoled
Br Otyenat1est %mr@ﬁﬁﬁlr&?%ée?% -prJ&?seﬁ%ﬁH@@zﬁéds gf[)?r%ﬁ,dﬂ{lé:% a

| ayers are joi ned toge al'ong the ¢ axi y

hghahsormgionfcoefleeany (174 Wgmmah daiarhad ltw begorrected using 4™ %rder
18 3.341 A

Qr i . A [ ith Cl2. ..
i S R T A e
athotforitdd sgite ehipPacay# @i f WiRefysAatiddPhranhSeRPYS ged
in Figure 2. The coordi nates for the atons maki ng up
C{:%egoéﬂ})uéflu?r-‘&(é@)a ERES-4R(¢pAs =P =y =90° The nurlnbers in _bgackets
| d ' - | e5s 3-carboxylic aci
A MR o are as set ou

in Table 2. 20 Table 2 space group: Pbca unit cell at
TekrysitalhdescribeBatmvhaud tig Pt structuredfors -a&uﬁﬁér?&s?ect &bthe
. :113_1?. 5 al pha=bet a=ganma=90 Coordinates in cif Tormat:
T

The crystal structure was solved using direct methods implemented in SHELXS-97.
Intensity data for a total of 2710 unique reflections in a resolution range from 20-
0.9 A (2.3<0<58.87) were used in the refinement of 271 crystallographic
parameters by SHELXI-97. Final statistical parameters were: wR2=0.2115 (all
data), R1=0.0869 (data with I>26(I)) and goodness of fit S=1.264.

One molecule of protonated free base and one mesylate anion were found in the
asymmetric unit. The elemental composition of the asymmetric unit was
C17H,1C1LN;505S and the calculated density of the crystals is 1.49 Mg/m3. Hydrogen
atoms were generated on geometrical grounds while the location of heteroatom
bound hydrogen atoms was confirmed by inspection of Fo-Fc difference maps. The
positional and thermal parameters of hydrogen atoms were constricted to ride on
corresponding non-hydrogen atoms. The thermal motion of non-hydrogen atoms

was modelled by anisotropical thermal factors (see Figure ).
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-atomsite-label _atomsite_type_synbol atomsite
fract x _atomsite fract_y WO 2006/ 077426
WEON6OBR06/ 000207 84 atomsite fract z PCT/GB2006/000207
_atomsite U iso _or_equiv atomsite_adp_type
-atom site-occupancy 5 _
atomsite_symretry_multiplicity _atomsite_calc_flag
-atomsite-refinenent-flags
Thet apstsli strectirscont@ns assiatrhylecular (N15H...07 2. 690 A) and five
tom site dj

10 SIM S 0. 13517
o TR O o ST 000 DA RSO BHIuTa S 14w of them M

e Brolo Bl RO Bhen 0 MOl keI BRE St i

@1@@311 3} theeugh alslnoldH-bond NI1ZBINAD.. O20NRTTBR, Ghdethé( 4)

BHA D00 ot s v
A and msomm 8204 3855 0122 QJan&%%Qesgl a}g‘fﬁ ?)3%4 #s iﬁg&‘&ed
R H4MZ H 0.3212 0.2181 0.0708 cal ¢

ipa Ny diqgen bombNEHS1 SN 2623 A. me@@boms@pmmm fredatt 1

gt &Rt o b L e N5 ISk 2870 8- psbelpspy

@1 638 ddatiict W13HT5.. N2 3.56220aM stN18n BT HHBY1 and I
0 ﬂd(%g) 0. 34903(16) O. 0276(Ei4)SUan|g6 e}l and pyrgzole
f}l}gé oinigracitygg ape Iapaeardgainitgly along 1hedaa>os F@rmalxpackmg

o505, 58 ELA0L S TOTREAE o GBI D L

n@ivazB 6€ ergreddaHibohdd wikh.two layersfo pEot@nﬁé@ ﬁég ))aseQaQ&QaS Che
18) 0.0211(16). Uani
"Bm@%ﬁté?%an UICI’S‘QXE(YS?IC(JO@S@Q?(gQBheoalezgiﬁ{em)mUamtaqkmg of .

phenyl rings and involving chlorine...phenyl interaction with C12...C18 3.341 A.

A graphical representation of the structure generated by the X-ray diffraction study

is provided in Figure 2.

The coordinates for the atoms making up the structure of the 4-(2,6-
dichlorobenzoylamino)-1H-pyrazole-3-carboxylic acid piperidin-4-ylamide

methanesulphonate are as set out in Table 2.

Table 2

sbace group: Pbca

unit cell at 93K with a, b & ¢ having 5% s.u.:
a= 8.9

b=12.4

c=38.5

alpha=beta=gamma=90

Coordinates in cif format:

loop_

_atom_site_label
_atom_site_type symbol
_atom_site fract x

_atom_site_ fract_y
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35

40

H5 H 0.4770 -0.1623 0.3181 0.033 Uiso 1 1 calc R. .
06 C 0.8878(7) -0.0454(5) 0.3760(2) 0.0269(17) Uani 1

wa2@6/077426 07 0 0.9037(5) 0.0506(3) 0.36722( 1H)T/GB2006/000207

0.0368(13) Uani 1 1d . . . N8 N 0.9821(6) -0.0939(4)
0.39821(15) 0.0267(14) Uani gy 1 d . . . 30 H8 H
0.9626 -0.1584 0.4048 0.032 Uiso 1 1 calc R. . C9 C

1.1147(7) -0. 0417(5) 0.41139(19) 0.0253(17) Uani 1 1 d
. atom Slgggfﬁc@ 1272 0.0261 0.3987 0.030 Uiso 1 1 calc R
N Dlggsu) 20.0148(5) 0.4502(2) 0.0330(18)
Uil °‘“f T s HiIOA H 1.0156 0.0315 0. 4540 0. 040
uﬁ§6‘“ fltf—édaq—EyH? 35 HIOB H 1.0866 -0.0804 0.4633 0.040

Uissom bitk_eedugarRyCl1l C 1.2429(7) 0.0412(5) 0.4630(2)

0 ﬁ&\ﬂ-gi&g}syn{w’aﬂdy nlulll}ﬂlclty . H11A H 1.2533 0.1102
azgg[;g g 042 Ha§o 11 calc R. HI1B H 1.2355 0. 0538

074878 o% 1 calc R. N12 N 1.3784(6)

- ﬁwbﬁf “%‘@Btﬁ%igé) 0.0258(14) Uani 1 1 d . . 40

HIES 20 S t_aPBdT_ g6, 4623 0.031 Uiso 1 1 calc R .

HI:2Bn ok te, 37b6derQg:3892 0. 4676 0.031 Uiso 1 1 calc R .

€835 G.1353929( 7). 1000 05464 63199 A 183629(50.00314(:18) . Uani 1

ouflo oz ol et 97006 B é%ngé}%ﬁt&gg’ssg ilgsé H

82M48é)81i‘5’ 6U0% BPu0LS 3 H568U %87 el Rici4 ¢

9IMDEIZPIAYL (2100 PBYT(46)0-05 B0 LY 2) OFFBOBBE(Y) ! Uzhi- 1-1 d .

caM ¢ OFeBA(H 1.2405)-004768D 0.04365°0.06431U s0. 1 1 calc

Riddli4 B, 4ds4. oé@f& 0 Q3219$3105@ Lﬁg@aﬁggf%uosgzéa(lﬁ?l fJaR' S
ni

b o2 iRb o Dl K B g0 o ah08 0- 091 U s 1 1

8‘3136* R 2959 0c30C0 9451 8357)726° 3607 %) R0, 30805( 18)

BL109H 8(26558 (LAN0- 18137 ¢2) 0 34133 GL7- 0325 B3ZS(5) 10¢ 0082( 3)

01228260(5189 (10. 030064Ap) Vardiell(s1 ado366.6). varkilB 1Ca . . .

o 5102%76/) 60-3489068) D330370( 17)2QH39%(15) ;Yani 1 1 d

KL 8 306 0.53923( 835 913841(:2(5%% 31620(19)

5“5’0(96 51%5 -B- 25?%‘?( 755953 P-528G (15) §a7n§51( 7, C_) 3569(5)

.7635( ~0.1082(5) 0.36163(19) 0. 0265(17) Uani 1 1 4 . . .
C4 C 0.6453(7) -0.0708(5) 0.34039(18) 0.0211(16) Uani 1 1 d . . .
C5 C 0.5616(7) -0.15%94(5) 0.3322(2) 0.0277(18) Uani 1 1 d . . .
H5 H 0.4770 -0.1623 0.3181 0.033 Uiso 1 1 calc R . .
C6 C 0.8878(7) -0.0454(5) 0.3760(2) 0.0269(17) Uani 1 1 d . . .
07 0 0.9037(5) 0.0506(3) 0.36722(14) 0.0368(13) Uani 1 1 d . . .
N8 N 0.9821(6) -0.0939(4) 0.39821(15) 0.0267(14) Uani 1 1 d4 . . .
H8 H 0.9626 -0.1584 0.4048 0.032 Uiso 1 1 calc R . .
C9 C 1.1147(7) -0.0417(5) 0.41139(19) 0.0253(17) Uani 1 1 d . . .
H9 H 1.1272 0.0261 0.3987 0.030 Uiso 1 1 calc R . .

Cl0 C 1.1019(8) -0.0148(5) 0.4502(2) 0.0330(18) UVani 1 1 d . . .
H10A H 1.0156 0.0315 0.4540 0.040 Uiso 1 1 calc R . .

H10B H 1.0866 -0.0804 0.4633 0.040 Uiso 1 1 calc R . .

Cll C 1.2429(7) 0.0412(5) 0.4630(2) 0.0349(19) Uani 1 14 . . .
HI11A H 1.2533 0.1102 0.4515 0.042 Uiso 1 1 calc R . .

H11B H 1.2355 0.0538 0.4878 0.042 Uiso 1 1 calc R . .

N12 N 1.3784(6) ~0.0279(4) 0.45532(16) 0.0258(14) Uani 1 1 d . . .
H12A H 1.4618 0.0069 0.4623 0.031 Uiso 1 1 calc R . .

H12B H 1.3716 -0.0892 0.4676 0.031 Uiso 1 1 calc R . .

Cl3 C 1.3929(7) -0.0546(6) 0.4181(2) 0.0314(18) Uani 1 1 d .
H13A H 1.4790 -0.1013 0.4147 0.038 Uiso 1 1 calc R . .
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H20 H 0.2991 0.3957 0.3185 0.032 Uiso 1 1 calc R. .
C21 C 0.4814(7) 0.4078(5) 0.28805(19) 0.0270(17) Uani

wa 2677426 . H21 H 0.4708 0.4808 0.2834 0. 032rCh/s82M6/000207

calc R. . 15 C22 C 0.6005(7) 0.3518(5) 0.27375(19)
0.0294(18) Uani 1 1 d . . . 8H22 H 0.6702 0.3865
0.2597 0.035 Uiso 1 1 calc R. . C3 C 0.6142(7)
0.2425(5) 0.2807(2) 0.0286(17) Uani 11 d . .
EXANPLE 038 Det'@7nd.Aatd om3efvishe sekubrl.ity of 4- (2
Gr-4de ahtzas ohenz.oydasl 00Joudbh Pyl & Sani2D 1CRr bOXYliC

AGhGh b Akd dj nﬁﬁs J. MEsdg PLhangsul ,,hopat e The

[
%%%P(l% 2§E h?o %ben% WY1 4 h8y=1 - pSAtazdl e- 3- car boxyl i ¢
Hei Y 0 Fitpey i MiPATYAY |%aRd 14 1Tk Oheaie S4D plonat & of Exanpl e
H15) h Oagfdeoussmob BdoN. @t kb wvalwasrranging from1l to
&k wassisBvess.ogated oa§ogd§§_@y iobed s bel aw,,; Sol utions were

st (il B el et

e

(gliheéngo 1§?i6én% 15?°éﬁér°e6°1ﬁ9a‘d7hOp%9%1ﬁg|‘ﬁgl flrom -1 to 11.
PRS- BoF Tt | bASEAEY & - 3TFeNIlas do2sD (1asSRss 1t hel . . .
@6l ubid7et i) of. 3864(2) 6-3wbchbonodenzoylwm no) 1, . |
#ﬂﬂ%b@é@i & F:6a4. Q@é@?’b'&z Qﬁé&' 1P RErd Q't n- 1530” am d? h

n per| n my o e
%F% o R Et e e BE s PG e 5o © 50
crear ‘W%IO £l 032ﬁ34nf’ Bl Ués%éthFJc?nRof a given pH was
@dded-50ThE) shPEtEi (BN ORI UL OwWes4 tihewast irr ed. f.or an
raver ageonf. Behoursezad . ok JuisdThi st gnperature and (ii)

A3GC 0.chl2 @ACN 26258, ot 18- Fz?ldJBé&nlW\’at?antihle? Jiltered
through a 0.22 gm PVDF filter t he cl ear

obt ai ned was recorded, and the solution was
or WD 2006/ 077426 PCT/ @GB2006/ 000207 86
t hanesul %honat e salt content using 81. UV-\/ i's

lubilj YPI& z41% 12 :"'C

cIH%x?l‘?cJ A0 bipkxdﬂlaa 312 RR L AL S gvvn n Tabl es 3 and

The data indrcated that the sotunility is pH and
terrper ature dependent. The best solubilities were

Ik saiuhdidy obthiseh-(Refedichldrebeandy] #nind}- 1 fFpytazolel3 pldrbbxylic acid

n_of, the aIt obs rved on standing at
PR Pl pen g evis A et sk geasphyiongt o
vahie@tangihei frirk ilab 1y was-fﬁké]sﬁga'%ed MERYLMA i, sol ubility
dat a obtai ned at anbi ent tenperature

=)

Solutions were prepared by titrating standard hydrochloric acid with dilute sodium
hydroxide solution to a desired pH. The solutions prepared had a pH ranging from
1 to 11. These solutions were then used to assess the solubility of 4-(2,6-
dichlorobenzoylamino)-1H-pyrazole-3-carboxylic acid piperidin-4-ylamide

methanesulphonate.

In each experiment, 150 mg of the methanesulphonate salt was weighed into a 5 ml
clear vial and 3-4 ml of a solution of a given pH was added. The solution mixture
was then stirred for an average of 3 hours at (i) ambient temperature and (ii) 4 °C.
In each case, the solution was then filtered through a 0.22 pm PVDF filter, the pH

of the clear solution obtained was recorded, and the solution was assayed for
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Sanmple ID Initial

sal t]

pH Fi nal

wQa206/00746028 40.29 3 2.51 3.00 0.7731 44.94
6.73 0.7622 44.31 5 7.34 7.30 0.765 44.47 6 8.17
7.40 0.7649 44.47 7 7.69 7880 0.7241 42.10 8 9.04
7.4 0.6089 35.43 9 10.97 7.6 0.5949 34.61 110 0.504
0.50 0.2373 13.88 $After 6 days in the |aboratory,

PEFEARLIR

IS SO

uti1on

e séﬁ??ozﬁ&ﬁ%%ﬁ\{lg% -39

S assay

pH Absor bance at [Mesyl ate
260 nm (nmg/m) 1 0.26 0.37 0.2688 15.71 2 1.00
BCHGB2006/000207

ot Pctun o Fad aapgor

sdutiastof dreckaithe pH recorded 10 TabI e 4. l\/bsyl ate salt -
solubility data obtained at 4 C. Sanple ID Initial pH

g

?lbl s&luaaity g?m&wfehgﬁ

0.1724

85 2

TRRCT eBsbbun b6a0% Sl bathr dur Srdived
Fa@u@ﬁeﬂﬁé\@éﬂt' ate b‘éﬁlos()]lub(l)%@g v&éré'fbbtamed

bﬂswaqn plsI doand 7. Aty mm@ Arecipitatinnosf the gt ‘@aS7@J)358rved on

454 aclsiglf oGt Sl e oy

30.36 9 10.97 7.90 0.5469 30.90 EXAMPLE 4
Table 3. Mesylate salt solubility data obtained at ambient temperature

\gfa%%btgmé ﬁg’ually

Sample ID Initial pH Final pH Absorbance at | [Mesylate salt]
260 nm (mg/ml)
1 0.26 0.37 0.2688 15.71
2 1.00 1.06 0.6928 40.29
3 2.51 3.00 0.7731 44.94
4 4.99 6.73 0.7622 4431
5 7.34 7.30 0.765 44.47
6 8.17 7.40 0.7649 44.47
7 7.69 7.90 0.7241 42.10
8 9.04 7.4 0.6089 35.43
9 10.97 7.6 0.5949 34.61
110 0.504 0.50 0.2373 13.88

TAfter 6 days in the laboratory, precipitation was observed in Solution 1. Once

filtered this solution was assayed for mesylate salt content and the pH recorded

Table 4. Mesylate salt solubility data obtained at 4 °C.

Sample ID

Initial pH

Final pH

Absorbance at
260 nm

[Mesylate salt]
(mg/ml)
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15

Determ nation of the solubility of 4-(2
6- di chl orobenzoyl am no) - 1H pyrazol e-3- carboxylic acid

wQ@Ri0pmri4dé n- 4- yl am de met hanesul phonat e i n bufP€r/6#2006/000207

solutions An investigation into the solubility of the
nmesyl ate salt of Exanple 1 i8f various 5 buffering
systens was carried out at anbient tenperature and at
4 C. In afirst set of experinents, the buffers

Serected re Z00 nmvrsucct mate pi=S5——crtrate—pt-5—5

a#tEpledDs/ mylleitiebpidH 5. Find pbl and |Asorbanseeond[Medylaé salt]

buffers utiflised incluyded a 200 [M0acet ate pH 4.6
Lycine/ netlhanesul phonic acid pH|4.6 and glyc ﬁ’ég/ﬁw

.5. Buffaer eparati 10 Mal dic_acid, trip SOdI um
dr oxi de tt?fzger sol ut]i This byf% 197%4\/\@3 prep% d by

i ssol vi ng 3 62 g mallei ¢ aci d and
?ri s(hydr oy hyl ) ami|[no¥et hane | r9-7l35|0i t re of | Watter.

Vol unes (50 m) of thilS _solution were titratgd wth
9. 2M sodi umZs/dr oxi de |Sotluti on tq &S target pH.4hd

made up 10200 m Wt water. Sofjuttons of 02—
butfer of pA%. 5 6.5 |dP 7.5 15 0&08 prepar e@l2.3W)

2006/ 077426 PCT/GB20067/ 0006206788 Succinic—act;
$odi um hydrdd4de buffer7.3bl ution | TB1Q4buf fer Was87

1

prepared—by dissotving-23—62—¢g—sucethte—acted—n—1t

6itre of watelZ A vol|®¥ (50 m )| 001348hi s sol v43.on was

—ttrated—wth—o0-—2M-segi-um-hydrexide—soelutionto the
Target pH arfdb9rade up (t76RL00 m wWodrooater. A §7.87 M
I_l

u
£ Ll £ 5 5 5 nre 1 i
er—soetyten—of—pl 5-5-—wasprepared.—Citric

hif
IJUI I C1 SUT T Orr— ot

&cid, sodiymitrate huffeer sol utlippgs72hi s buff gy 3gas

AT T

of water. A1owgl ume (53G.99) of t higss4g0l uti on Wasgg

praparad by di-ssolvindg 42. 02 g citric_acid inl1 litre

titrated wilth 0 2 Mtri-sodiumeciltrate sol utilon

58.82g in 1 litre of water) to the-target pH and nade
é&s&@lﬁﬁ mM with water. A 10 0.2 M buffer sol ution
of pH 5.5 was prepared. Sodi um acetate, acetic acid
Empamm af tbqﬁcﬁlgblllvmmmgb@gndmdsmim)nﬂ gyrddole-3-

. 3051020200, MALEL. ) A opd Rl IRl 90 M )i Of

ol uti on .200 vvater) and made up . to 200
l%eftrﬁa%éfl apto ?PE B! 1%05?&%%% o sarl et Epmpde Etﬂﬂ Bl
Hitfefind sYASmPHAPR4EEd out at ambient temperature and at 4 °C. In a first set
of experiments, the buffers selected were 200 mM succinate pH 5.5, citrate pHS.5,

and Tris/maleate pH 5.5, 6.5 and 7.5. A second set of buffers utilised included a
200 mM acetate pH 4.6, glycine/methanesulphonic acid pH 4.6 and glycine pH 5.5.

Buffer preparations

Maleic acid, tris, sodium hydroxide buffer solution

This buffer was prepared by dissolving 23.62 g maleic acid and 24.2 g
tris(hydroxymethyl)aminomethane in 1 litre of water. Volumes (50 ml) of this
solution were titrated with 0.2M sodium hydroxide solution to the target pH and
made up to 200 ml with water. Solutions of 0.2 M buffer of pH 5.5, 6.5 and 7.5

were prepared.
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w@bkyeiona26ol uti on of pH 4.9 was prepar ed.

G ycine solution This buffer was prepared by
dissolving 3.01 g glycine in 200 mM water. A 0.20 M

Met hanesul phonate salt solubility study in buffers 20
Wth each pH and buffer systggm two experinents were
perforned, one at anbient tenperature and one at 4 C
In each experinment, to 4.0 m buffer solution was

30a8d. 818000403 hodDdx M ket NfudiRSY! ate salt and the

e stlrrlng was

SRR, SH Slendal Yol REH bRl MFLEH LU 2

doluthe 50 afofhiapadioh aas fBakdatith G.8M sodaih Q?Hro%ﬁie R¥lution
HPLC. Throughout the experinents, the rresgl ate salt

todhe EngetoH aulmadanior 00alswisheter aAi2 i briersiohtioa of pH
[ ation each time. The results are shown in
gbvpgééﬁ@ag% 6. WD 2006/ 077426 PCT/ GB2006/ 000207 89

Table 5. Mesylate salt solubility data in acetate

Bitfit ecid 2&@@iunvicatatelbEfer Saluyibe | D Buf fer used Initial pH

Final pH [nmesylate salt] (nmg/m) 1 Acetate 4.6 4.6

3ifis boffed ahd preParcVds Wisabl@inpad2t 025 it 4did h DEtra of Water A

acetate buffer 200 mM at anbi ent tenperature.

Youpg(P@ prlueledisiseiutionvas titried ayithpiy N/E%?P@P@ Ghpte Fglu‘uon

I
Py SRR S et e D A0 S
D Ay hatfersriutdch oﬁsﬁlSSMngdrmared] acetate buffer.
Aut ocl aving at 121 C for 15 mnutes, followed by

egntin the s Juti n urther at 40 C, 55 Cor 75 C for
L a €€d out on the acetate buffered

It sol ut | ut H ;
At ob%é%glgwfagn%bfzi%sg Viq?gn 4g Spdiun. afeat@t?dsaﬁppénlaw%r A
%19&{ '<€? mﬁofyt'h?srgoﬁgmﬁ%g%m@eaﬁ@m PhORRLE BRI sfoﬁﬂ\%ﬂ 3 ml

be stabl e under these test conditions. Freeze-
5t i thl Wyter)wﬂsnam upHe 28¢ etl atith Waikf. ek OR 0l dcetatdl utffeon

di.d. not i pitation of

§L°1k”2°r%°fcﬁliai o‘i”%fb%rﬁgadfffam no) - 1H pyr azol e- 3- car boxyl i c
aci d piperidin-4-yl am de

Glycine solution

This buffer was prepared by dissolving 3.01 g glycine in 200 ml water. A 0.20 M
glycine solution of pH 4.9 was prepared.

Methanesulphonate salt solubility study in buffers

With each pH and buffer system, two experiments were performed, one at ambient
temperature and one at 4 °C. In each experiment, to 4.0 ml buffer solution was
added a nominal 220 mg of the mesylate salt and the solution mixture was stirred.
The stirring was stopped after 3 hours, the solution filtered through a PVDF 0.22
um membrane filter, diluted in sample diluent and assayed for mesylate salt content
by HPLC. Throughout the experiments, the mesylate salt content of each sample

was calculated using single point calibration each time.

The results are shown in Tables 5 and 6.

PCT/GB2006/000207
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or its salt, and the solution pH and
4- (2, 6-di chl or obenzoyl am no) - 1H pyr azol e- 3- carboxylic

wa@eood/opisper i di n-4-yl am de net hanesul phonat e weP€T/GB2w0d/000207

to be stable 15 under these test conditions. EXAMPLE
5 Determ nation of the stabiggity of

4- (2, 6-di chl or obenzoyl am no) - 1H pyr azol e- 3- carboxylic
acid piperidin-4-ylam de net hanesul phonat e Sanpl es of

T8l T MIARESULRNONA: Gy S8l in Al et fX RIBE Lo MRE & £4OTed TN

tenperature of 40 C and in an at nosphere of 75%

| ati-me|hum dity, for.a.period.of.sjix months. At
el o Eilefbit, SRRl SREaLBNG Toverous 238
PCT/ GB2006/ 000207 90 nont hs, |various tegbfnmere

lcarriod out to deterimne whether any. r‘hnngpc to the

purity or spibwsd cal state of thegsalt had,qgcurred. The

tests weite as follows: (a) Visual exanilnaiion of the
col our and physi cal appearance of the salt. (b)
Fourier TransformlInfra Red (FTIR) spectroscopy -

in 2R RARL D FPERT LM il )

L c cl U U c [ 10 C ]

soarmtng. cal orimetry (DSC). (d) Determ nation of water
content by a coulonetric nethod using the coulonetric
reagent AKX (e} Ana \J/ci s of | nrpllri tipeg hy HPLC 10
$hapkenul BufRf uidie teslifadie $ehnaPHll | VRIS Calt
canpbe seen, tﬁe colau# %E%F appeaygnce[N?9¥ﬁg géff
remai ned|unchanged over six nbnths (tes{mganl) and thm&

. £ 1 4 4 L ] L
Tt a= TEU speLtTall eSSt SITUWCSU iU CITal Tyt S~ UV

thaot Aanpadat An ~Af + h

)
fhis peridgetatn test|¢®), theféSwas no|3deérease in
rettnag—potnt—th i et

al t

Lo P Al At
TS rriuarocatctr il CiTat ucyraouoatTTorT—ot LBLELAYZ

t. CUYrri nd. this S su rt by the
e See SR IR B R o7 BrBi iy bebuitn 32
A3 inbireiSinRe &SR MBuffeR Al6clSANPAEI 2aPCHINES AghRed)8lowed by
i ncreased in concentration durlng the period of the

beaging thenipdutionHirtberas #0i°Ey 51 ¥s o5 7 Ubersit- b2 dayst wate catyéed

R SPang S AL BRakRa sl il 196 ontb Bl O @
SBichlordbehi®tarbingdil E8pyanzole-3-carboxylic acid piperidin-4-ylamide

éTCt %heGsﬁ pih%plzlitg rv\s)etgee ?ozu?d/ ltg gl thgl_e :Il-lll:.l(iee‘yd[lgéé ?elzs?-conditions. Freeze-thaw
stability tests on the acetate buffered salt solution did not result in precipitation of
4-(2,6-dichlorobenzoylamino)-1H-pyrazole-3-carboxylic acid piperidin-4-ylamide
or its salt, and the solution pH and 4-(2,6-dichlorobenzoylamino)-1H-pyrazole-3-
carboxylic acid piperidin-4-ylamide methanesulphonate were found to be stable

under these test conditions.

EXAMPLE 5

Determination of the stability of 4-(2.6-dichlorobenzoylamino)-1H-pyrazole-3-

carboxylic acid piperidin-4-ylamide methanesulphonate

Samples of the methanesulphonate salt of Example 1 were stored in sealed bags
inside a sealed container at a temperature of 40 °C and in an atmosphere of 75%

relative humidity for a period of six months. At periods of 1 month, 3 months and 6
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WO b@ooBRgé at e salt as prepared in

3-carboxylic acid piperidin-4-ylam de nethanesul phonic
acid salt X-Ray powder diffraction (XRPD) anal ysis of
Exanpl e 1 WeGT/GB2006/000207
carried out on a Bruker D500 diffractoneter equi pped
with a rotating stage and gQvari abl e tenperature
stage. The radi ation source was a seal ed 25 copper
tube (Cu Ka radiation: 1.5406A) and the voltage and
2 T

B Ea o P el el el gy EhR Cloe
patitg op physivairetelteusfithgsdltiedDicédrralc TReusstXREXCafokasier
software v2.3.1. WO 2006/ 077426 PCT/ GB2006/ 000207 91

&b a5 eviiBatnedfahe ol byr dndPhtdival pppsesante ofl tiedkaltl0 Ny
sanple of the salt into the sanple holder and then

TORURENCkahd O Trd Re@#ﬂ'ﬁkg‘s chrbRbpP UebBp&ison with reference
ffractograns were collected over the range 3 to 40,

gtardeed spectiimh a step size of 0.001 and a step tine of
1 second. 5 A diffractogramam of the nesylate salt is

&) Dwerinmafiog of eeBindWOiR0F 6T figiéd28 seThingBA0G6H &R0 EaC).
92 -0 WE LOcri F- )noo aO0OEj,E L cu ca ca UUCacaca

(B Detgrminadiod oftjvakercortes) by Deoulom@tric anatifodsikgithice@lonletric
E "OoCDaa))0) coc~000a Eutol 300o0cui -W
FagsteX o) 0o COI' i © - C - Ln ~t U1l- (4 --
Vo000O0OOOO0O ONvo6w dQ2i c> ry_ELE
(p) Apalysp-of imgpuritjesdy BBL€a ca ca ca N N

The results of the tests are set out in Table 7. As can be seen, the colour and
appearance of the salt remained unchanged over six months (test (a)) and the infra-
red spectrum (test (b)) showed no changes over this period. In test (c), there was no
decrease in melting point thus indicating that degradation of the salt was not
occurring, and this was supported by the HPLC analyses which showed that none of

the impurities present in the sample at time zero had increased in concentration

during the period of the test.

Thus, the stability tests demonstrated that the methanesulphonate salt has good

stability over a prolonged period.
EXAMPLE 6

X-Ray Powder Diffraction Studies on 4-(2.6-dichlorobenzovylamino)-1H-pyrazole-

3-carboxvlic acid piperidin-4-ylamide methanesulphonic acid salt

X-Ray powder diffraction (XRPD) analysis of the mesylate salt as prepared in
Example 1 was carried out on a Bruker D500 diffractometer equipped with a
rotating stage and a variable temperature stage. The radiation source was a sealed
copper tube (Cu Ko radiation: 1.5406A) and the voltage and current were set at 40
kV and 40 mA. The detector used was a scintillation counter. The XRPD analyses

were performed using the Diffrac Plus XRD Commander software v2.3.1.
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iffractograms were collected over the range 3° to 40°, 2-Theta, with a step size of

0.001° and a step time of 1 second.

A diffractogram of the mesylate salt is shown in Figure 3.



pajosiep Jou = pu
B|qE] O} A8y

~OesR1Y, 0666

B3IE % 0566

BB % LG66

ERlE % 8166

pauodal aq o]

Aund [eoiwayn

o=
l

Oo edle-% 100 pu pu pu 891 1Y
—oule % L0 eale % /10 Bale 9% /10 E3IB % 610 0891 LYY
mU\Ommum.oa €00 Bale % 00 pu Bale % ¢0'0 9¢s’L LYY
oesle % /10 B3alE % /10 BalR % /10 eale % 610 Peb’l LYY
(wa_m.ﬂxv ¥0°0 Bale % ¥0°0 pu esle % €00 81CL LY
Z o peo pu eale % 900 Bale % 200 €0g7} Ly
O oeale %00 eale % 200 pu eale % ¢00 STAA R}
rO o ﬁﬁ pu Bedle % 200 eale 9% L00 96171 LY
r Ommcm%\mmo.o eale % 900 eale % /00 Bale % /00 ¢L8'0 1YY
- [eR{e])
Z | o W sapundwi |ejo )
[ © —B2IE 96050 B3l % 05°0 B2le % 670 eale % ¢S50 pspodal 8q 0] (O71dH
—O =0 Aq) senunduj (s)
W — A 930> MM % 1°0> MM % L 0> MM % L °0> (juabeal Olvy) Jusjuod Jajepn (p)
o0& 3D {(ued ainssaud
© —9Ds1'69€ 0,8°6.¢€ 0.£'89¢ 0.L719€ ubiy ‘wwyo,.01
| Wiaylopua bunemn wisyjopua bunsn wusyjopus bunep uwsyjopua Buniy 1’ 9,057 0%) £ ao%m_
>O .0 patiods) 89 0] q juiod Bugiely (0)

© X,20e5%0007

N OIS

VE) LOOL/9.SY

52" s
e 1S aQudls)al
A~ %1%%8..&?@

(,.W0059-000%
"Y1VN) L00/Y/9LSY
wnuoads
plepuels asuaiajal
0} swIojuo)

(,.Wwo069-000%

Y.LvN) L00/Y/9LSY
wnJjoads

plepue)s aouslojel
0} SWLIOJU0D

(,.W0059-000%
"1VN) 100/Y/9LSY
wnoads
plepuegls souslajal
0} swiojuo)

(,.W2059-000%
Y1vN) 100/d/9LSY
wnpoads
pJepuels aousis)al
0} SWLIOJUOD)

¥4 Aq Auapi (a)

— Pios IR0 PIjos aIUM-JO pljos aIym-3o plos SYM-HO papodal 8q 0. uopduosaq (e)
O~ - Lo Ll o e L , e uoneoyoadsg sjsa} Aljigels
O Go'lef gL o GO UBl 61 — ¥ 0 AON 81 — 9} 0300 6Z- Gl pouad sishjeuy

1 2 €0 dg GO uep y| 70 AON 91 #0390 Gl ajed Iind

- m@:me_r__rmbu syjuow ¢ =} yuow | =} 0=1




93 EXAMPLE 7 Studies on the Effect of Varying

Rel ative Hum dity 4-(2, 6-di chl orobenzoyl am no) -
wakbopyrazel e- 3- car boxylic aci d piperidin. - 4-yl BOi/d82006/000207

met hanesul phonic acid salt (i) Gavinmetric Vapour

Sorption (GVS) studies wereggarried out to investigate

the behaviour of the nesylate salt in conditions of

varying hum dity. The nesylate salt wused in the

studi es was prepared fromthe hydrochloride salt (see

e 11) by the follow ng nethod. The
ride salt was taken up in MeOH and passed

through a Strata NH2 colum, eluting with MeOH. The
s . ook Ygrving el HumiG . SAR el lorobereuamics):

f‘ﬁ?f%velﬁs %22%0%%&?"&@?82 BBt Wl oo

BéHAvioNe offihs ibs§lav@saltsSh béﬂcﬁﬂor@tofaai%@murﬁﬁﬁy 1"thhﬁb!§ﬁate salt
then reduced In vacuo, azeotroping with toluene

vyed i e %@@W@s RiaRArpA frpm the hb@rocftlﬁmdwétt (seExdnpme 1 1) by

agek &gm t?&i ed in the vacuum oven to give the
rresy te Sa Sanpl es of the nesylate salt produced

by the nethod descri bed above were run on a Hiden
TABpdrpchitoridd saltewssanlpdn gnindvieOl sed passad it}ngugHZRSmtp-NHz

ftware. The anpl e si zes were .t |caII )
Riﬁ}l@flu?létl%%thé\ﬁ? . Tve proietrr e R W%re rétiuced in
Penbes ?ﬁ)@ @-@fchﬁﬁ'@be‘nﬂ&ﬁﬂﬁm@?—h Wrﬁ‘ﬂ)lé—@télaﬁoox lic acid
Adsor pti on sorptlon 85 "50 75 60 65 76 45 80
Biperidin-LBlatGdanPe 066/ DY 7 A euROT/HEBR D650 00 MEDH 9v4s ddad

MsOH (70% in water) and the mixture was stirred at ambient for 14 hours, then

reduced in vacuo, azeotroping with toluene (x 3). The residue was purified by

trituration with acetone and dried in the vacuum oven to give the mesylate salt.

Samples of the mesylate salt produced by the method described above were run on
a Hiden IGASorp moisture sorption analyser running CFRSorp software. The
sample sizes were typically 10 mg. Moisture adsorption-desorption isotherms were

performed as set out in the following table:

Adsorption Desorption

40 85
50 75
60 65
70 45
80 35
90 25
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10 20 30 A double cycle was run using a sanple of
12.92 ng of the nesylate salt. The resulting GVS

w0 swbloerpe denonstrated that the salt picked upPCT/GB2006/000207
approximately 4% in weight of water over the range 0%
relative humdity to 90%relgtive humdity. However,
provided that the salt is not exposed to relative
hum dities of nore than 80% the water uptake is |ess
t han 2. 6% ww—l-rportantby—wat-er—whi-ch—was—taken up
during the adsorption stage was | ost dsiring the
desorption state indicating the uptake of water is a
surface effect. (ii) In a separate tesg, approximately
10 ng of the nesylate salt as|prepared above was
pressed flat onto a glass slife to achigeve a hi gh
surface areg_and placed in a |dessicator contaifing a
saturated agueous sol ution of | sodi um chy oride. This in
turn was placed in an incubator held at 40 Cto
provi de an at nosphere of approxi mat el 75% rel ative
hum dity. The sanple was renpbved on 8 'and 18 days and
the XRPD profiles of the sanple at these tines were
aatqableaycleonishen XERP apaaplel of 18f92the oS thletmesplaitosaltt The

; f . h b in .
SRR
%%@gﬁ’@vh@f‘%\g& thd@ingabds PREVORGHIAG Do 90U deREivE REmMEASL -

Tests (1) a (1i) above illustraté that although the
Hesygveat providet thisdke sadikde nofexposed to wlatire lwinsiditiss pbswie then

dj,ti ons of .hi. hyum di t he wat er. t aken IS
B3y s ora Pl st Ao BTl M RE R Fqgfaken
G angsy the aifGpabY Sthed whd lostcduding tef ddsbtivalstate infit@ting the
nesKIate salt is therefore a stable anhydrous salt.

Bvgepsaparacs oifecdf 4- (2 6-di chl oro- benzo
| am no) - 1H pyr azol e- 3-car boxyl i c acid

BUAR csBbBiaf ot 2B PR R e SR e b

was pressed flat onto a glass slide to achieve a high surface area and placed ina

dessicator containing a saturated aqueous solution of sodium chloride. This in turn
was placed in an incubator held at 40 °C to provide an atmosphere of approximately
75% relative humidity. The sample was removed on 8 and 18 days and the XRPD
profiles of the sample at these times were compared to the XRPD profile of the salt
prior to commencement of the test. No changes were observed in the XRPD
profiles. HPLC analysis indicated that no degradation of the salt had occurred
during the test.

Tests (i) and (ii) above illustrate that although the mesylate salt does take up some
water when exposed to conditions of high humidity, the water taken up is lost as the
relative humidity drops and there is no change in the crystal structure of the salt.

The mesylate salt is therefore a stable anhydrous salt.

EXAMPLE 8

Preparation of 4-(2.6-dichloro-benzoylamino)-1H-pyrazole-3-carboxylic acid

piperidin-4-vlamide acetic acid salt




AN jt" NNHHO H To a solution of
4- (2, 6-di chl or o- benzoyl am no) - 1H pyrazol e- 3- car boxyl i c
wa@eood/o7peeer i di n-4-yl am de hydrochl ori de salt PCDGB2@6/000207
50 nmmol) in water (500 ml) stirring at anbient
tenperature was added sodi ursbi carbonate (4.5 g, 53.5
mmol ). The mxture was stirred for 1 hour and the
solid formed collected by filtration and dried in
vacuo azeotroping wth toluene (x 3) to give the
correspondi ng free [pasSe of 4-
(2, 6-dichl oro- begI :'%ﬁo) 1H pyrazol e- 3-car boxylic
acid piperidin-4-yl am de. H NVMR (400 MHz, DMSO d6) S
10. 20 (s, 1H), 8.3@ y1H), 8.25 (d, 1H), 7.60 - 7.50

(m 3H), 3.70 (m 1H%f¥%H§?_/E::;EZ 2050 (m 2H),
1.70 (d, 2H), 1.50 ti j\ﬁ suspensi on
of
4-(2,6-dichIoro-benzd?Ian1no) 1FprrazoIe 3-carboxylic
acid piperidin-4-ylamde (10.0 g, 26.2 mmol ) in
inC

2?%'33%&9& (oitng Bl &gl‘#@ﬁeﬁe?&?ﬂﬁ%glr TE éyx%%cﬁ% 3% ?S%x‘}hé k2
llpexaahn ébpllannda)hlydmmhieaﬁah €20.6d] Shmnas) Tn&d&téﬁ((ioo ) stirring

Q azeotro aPm%Lg t ol.uene &@32). The_ residue was
EREPIGTH (STOPSTEEE et FOAE SRpmRS nate (¢-51800 3 Pl Thee
ﬁ%thﬁ WHs! sBidkeli Tor ¥ BEMAnH theio¥g formed collected by filtration an dr1ed

4- (2, 6-di chl oro-benzoyl am no) - 1H pyr azol e- 3car oXy

aciaduo preotopidgrwith tplueme 6293)ato@;1vecthacmdespahcﬂmg ke Dagp) ofals

%Lg\dalcgﬁ)ﬁ%%fnazoyhgﬂm%%)y(agol\%argwsg ac %}?@%&Pﬁ%-g’gﬂnde.
3.85 (m 1H), 3.00 (d, 2H), 2.60 (t, 2H), 1.85 (s,
FHNME (76D Kz, DNISO-db) §90.00Ys, 2H), EXMNLLE) B 25 %d 1H), 7.60 —

Differential Scanni n% Calorinetry St udi es on
6-8{(whBRB), Gokhzoylits A6 (d, 2HD, HyP amolH), 3. ma(rdbaﬁym iﬂ @i 23).
piperidin 4-yl am de acetic acid salt WO 2006/077426

T A A A S PR BE B Bl n P T Froontic

@@ﬁijbeﬁdphil-épphduw {10.0ag,38. Zm&ioil)l 161 in kS AIHDI B1) wals radawn
tenperature calibration

R Slriee S b 80 HSTeRR0at VaPRR! EmpaRETer AfSr b clea
ﬁh}iﬁgnewﬁ%eéﬁ‘éﬁﬁéﬁ whick v@dg‘iie(ﬁl%gd b v dt%ﬁo Qkéoﬁﬁ?ﬁ% \gilgﬂ n%?tée%g £9).

m nute was nal nt al ned over e sanpre
Eherrgsido¢ was then triturated with acetonitrile (2 x 100 ml) and the solid dried in

vacuo to give 4-(2,6-dichloro-benzoylamino)-1H-pyrazole-3-carboxylic acid

piperidin-4-ylamide acetic acid salt (10.3 g) as a white solid.

"H NMR (400 MHz, DMSO-ds) § 10.20 (s, 1H), 8.40 (d, 1H), 8.35 (s, 1H), 7.60 —
7.50 (m, 3H), 3.85 (m, 1H), 3.00 (d, 2H), 2.60 (t, 2H), 1.85 (s, 3H), 1.70 (d, 2H),
1.55 (m, 2H)

EXAMPLE 9

Differential Scanning Calorimetry Studies on 4-(2.6-dichlorobenzoylamino)-14-

pyrazole-3-carboxylic acid piperidin-4-ylamide acetic acid salt




between 1 ng and 3 ng were used and all sanples were
crinped in a hernetically sealed pan. A DSC scan of

w0 b@satae@te salt is set out in Figure 5. DSC PCEHGB2006/000207
shows. an event at 231.5 C, which is attributed to the
| oss of acetic acid and subggquent conversion to the
free base. On further heating the solid form
deconposes/ rrelts at 292.9 C. EXAWMPLE 10 X-RRay Powder

S,0n . : .
f‘“‘z SIS ST HBNS 8 sPhiegted o BT s vsipe T dagropent
00 pduigsddaiith 459 pasitige aweeiniplerathdumalis usefay aP WSF and
d| ffractl on (XRPD) analysis of the acetate salt of
trepiteregaliprgtion siardasd out on a Bruker D500
di ffractonmeter according to the nethod described in

i f h .
SRR S bt d e eI AT pylepR R R T 3 250 €. A
AHI(Ogmﬁpuhge lat 30 o behmeywWanhaiojaidedqvgr te ch@plR: Cardphxaikdsof
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BiviremF efioid Bpudio fensne 3 GoRY % o PR i bl
Medcﬂah In € schh B&“ ﬂﬂe adfthe It 1s“s@i &[t'n‘i‘ €i fﬁ\?ﬁ: 9OD§1O travd sBows
mmol ) Is slowy added to a m xture of tro-3-
py £eend hisd3dr DU yihich weitdbysd 68thg ,IOSS @f zcer‘muic)d aml subsequent

ATRERRE e e bisa’ o5t b isen b e Rl rGsfh i OmpoSes melts at

pedoeed in WO 2006/ 077426 PCT/ GBZOO6/ 000207 97 vacuo

and dried through azeotrope with toluene to afford the

4-nitro- 1 H pyrazole- 3-carboxylic acid methyl ester.
esi s of 4-am no-1H pyrazol e-3-carboxylic

Cld nmethyl ester NH2 O/ Ov NN
X-Ray Powder Diffraction Studies on 4-(2.6-dichlorobenzovlamino)-1 H-pyrazole-

3-carboxylic acid piperidin-4-ylamide acetic acid salt

X-Ray powder diffraction (XRPD) analysis of the acetate salt of Example 8 was
carried out on a Bruker D500 diffractometer according to the method described in

Example 6.
A diffractogram of the acetate salt is shown in Figure 4.

EXAMPLE 11

Preparation of 4-(2.6-dichloro-benzoylamino)-1H-pyrazole-3-carboxvlic acid

piperidin-4-ylamide hydrochloride

11A. Synthesis of 4-nitro-1H-pyrazole-3-carboxylic acid methyl ester

2 0
72
MOMe
N—N
H

Thionyl chloride (2.90 ml, 39.8 mmol) is slowly added to a mixture of 4-nitro-3-
pyrazolecarboxylic acid (5.68 g, 36.2 mmol) in methanol (100 ml) at ambient

temperature and the mixture is stirred for 48 hours. The mixture is reduced in



H A mxture of 4-nitro-1H pyrazol e-3-carboxylic acid
nmet hyl ester (34.6 mmol) and 10% Pd/C (650 ng) in
WER@BI0O(72® M) is stirred under an at nosphere BET/GB2006/000207

hydrogen for 20 hours. The mixture is filtered

through a plug of Celite, regduced in vacuo and dried

t hrough azeotrope with toluene to afford

4- am no- 1H pyrazol-e- 3-carboxylic acid nethyl ester

11C 4-(2 . . .

gacip anf B Heruahyazantons) Wil iopeng spEord thet pifssrt Hepvawaole-
; ' d hloride (8.2 g; 39.05 nmol) was
g&g%ﬁ&@gt??§§§9§@¥%m§ sol ution of

4- am no- 1H pyrazol e- 3- car boxylic aqid_nethgl ester (5
1B ynthesisif ¥i-anaing- 1iH-pwargle-FraarkoxyHe acid methy 2s®r rmopl )

in dioxan (50 m) then stirred at room tenperature

for 5 hours. The reactiopyr xture was filtered and the
filtrate treated wth t ran (50 M) and 2M sodi um
hydr oxi de sol uti on (100 , Reated at 50 C for 4
hours, and then evaporafed/ 100@pk of water was added
to the residue then acNegiNied with concentrated
hydrochl oric acid. The Solid was collected by
filtration, washed with water (100 m ) and sucked dry

tompitre of@-1ifod Hopyrdzdl2-36acioxhlioadd methyl ester (34.6 mmol) and

SR 20T e s D et s Bk Seen
lek 2@"}{03?5‘?' ﬂie%hﬁ@t%r@ Q@?ﬁ_tér‘e@fﬂr&&lﬁa‘ph}% of Celite, reduced in vacuo and

pi peridine-1-carboxylic acid tent-butyl ester A _
iixd threughf azeotrope with toluene to afford 4-amino-1H-pyrazole-3-carboxylic
4-, 2,6-qichIoro-benzoylanino)-lFprrazoIe-3-carboxy|ic
AemyYlsSST 21 6 mmol ), 4- ani no-1 - BOC- pi peri di ne
(4.76 g, 23.8 mmol ), EDC (5.0 g, 25.9 mol) and HOBt
(13¢54-92.6 2B HodBYny o v18m DM | H4Syridole-aartwkilic sddat  room
tenperature for 20 hours. The reaction .m xture was

e thrbBen8FUM AR (§3!26g; 3D @S incti6]) Rk bilddnetdobey ween

et hyl acet ate” (100 nl) and saturated aqueous sodi um WO
200600974261 RCTHapzaot-bcekoryliogibmetybeven @ % 4P ttmaal)

100. ..Jdh [ I . Wk i bri
78 Bt BT S5 KT g RS0 B0 A0SR Pelluicta®room
i@l pdtatuie ol 5hoUesMERdatin rhixdhte Wa) filteteel dndsind filitage treated

material was collected by filtration and, washed wth

DG methanal(P@ enl) and 2N sedive hyidyexide solution (100 ml), heated at 50 °C
- -(2,6-di chl oro- ben ] - - 3=

Sar bR b RA ARV P P Bk A RTINS dsiduc then

ta@idifiddubith c@depfrated hdBothloBsadd Wiietselid sk icdllectdieby filtration,

filtrate was reduced in vacuo and the residu ggr'{ied
byashest with water (100 ml) and sucked dry to give 10.05 g of 4-(%, -dichloro-

benzoylamino)-1H-pyrazole-3-carboxylic acid as a pale violet solid.

piperidine-1-carboxvlic acid fert-butyl ester

A mixture of 4-(2,6-dichloro-benzoylamino)-1H-pyrazole-3-carboxylic acid (6.5 g,
21.6 mmol), 4-amino-1-BOC-piperidine (4.76 g, 23.8 mmol), EDC (5.0 g, 25.9
mmol) and HOBt (3.5 g, 25.9 mmol) in DMF (75 ml) was stirred at room
temperature for 20 hours. The reaction mixture was reduced iz vacuo and the

residue partitioned between ethyl acetate (100 ml) and saturated aqueous sodium



chr omat ogr aphy using gradient elution 1:2 EtOAc |
hexane to EtOQAc to give further 4- {

W 200627826l chl or o- benzoyl am no) -1 H pyrazol e- 3PCT/GB2006/000207
-carbonyl] -amno } -piperidine-1- carboxylic acid
teat-butyl ester (2.54 g) agpga white solid. 1 |E 4-

2, 6-di chl or o- benzoyl am no) - 1H pyr azol e- 3-car boxyl i c
acid piperidin-4- vyl arri de }- A solution of
I

4:{[.4- (2, 6-di h = 13- b
Sichiants BB B AL B8 SR AT RS b Ef Buf prph k"

@%S@)(a?ldgedﬁceﬂ L7 Mﬁ:% C[!ﬁ@ réiducaitd t8leQA® in GIRNBOWASCM

treated with sat. HCl-Et OAc (40 nmL) then stirred at

£~30 mby dibp ﬂrgshtublem@terlplr waedlegied by diltratiopsand) washed grith DCM

r n 0
T E e s e
hﬁﬂbbtﬂ}ﬂ hicho Eerﬁhﬁﬁﬂ)wcaﬂﬂﬁ)&yhd asdikdri-ogyDésterb 38 &) 29k inthite
was colecte filtration, washed wth Et QAc and

solidk ethe @Fr9tedﬁa5trﬁéu0§ﬁﬁfe acup@ngthesres dug pyified by column
%fn(o ﬁ‘?ép%@'lﬁ[ S&é&yééﬁmnnpi F%Py fl%‘ﬂl: ?o BfOAc to give further
car I'c-acl I peri am de as
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Assay (1 Co0) CDK2 kinase inhibitory activity may be
detes (i fRtkhush Hent arhBo)-OWLRPa 08 REMoxyliAdill YRdeBin-4-
CORZ27 CycTTnA (Brown et al, Nat. Cell Biol., ,

phddge 443, 1999; Lowe, E D, et al Biochenist ry, 41,

ppl 5625- 15634, 2002) is diluted to 125pMin 2.5X
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to 2.5% . The reaction is owed oceedfor 2to
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BIOLOGICAL ACTIVITY

EXAMPLE 12

Measurement of Activated CDK2/CyclinA Kinase Inhibitory Activity Assay (ICso)

CDK2 kinase inhibitory activity may be determined using the following protocol.

Activated CDK2/CyclinA (Brown et al, Nat. Cell Biol., 1, pp438-443, 1999; Lowe,
E.D., et al Biochemistry, 41, pp15625-15634, 2002) is diluted to 125pM in 2.5X
strength assay buffer (50mM MOPS pH 7.2, 62.5 mM B-glycerophosphate,
12.5mM EDTA, 37.5mM MgCl,, 112.5 mM ATP, 2.5 mM DTT, 2.5 mM sodium



hi stone Hl is separated from phosphoryl ated hi stone Hl
on a MIlipore MAPH filter plate. The wells of the
woRMsiopi426 e are wetted with 0.5% ort hophosphorPCT/GBe106/000207

and then the results of the reaction are filtered wth

a MIlipore vacuum filtratiggn unit through the wells.
Following filtration, the residue is washed tw ce

vvith 200 | of 0.5% orthophosphori c acid. Once the

0
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#itcAichBitGhloaER E}ﬁn&aysl FHB MmN 6N Rsidue & Wakyd twice
acid piperidin-4-ylamde has an |1 C50 val ue of |ess

200,14 of0iSfo pﬁborﬁx@év@r@@m Onee By filEssyedried, 3o of

FRRERELAT TTO TORELSHE  ltly FBi on
dédoutled to 7.5nM in 25nmM MOPS, pH 7. 00, ng/m BSA,
0.0025% Brij-35, 1.25%glycerol, 0.5mM EDTA, 25nM

A it ion e the SDk G R Rus cal 1@563 HPLlEE SEr i x
fd@ferr%@@he( Snkéntldion JFhRPASRHIAME |ré’cf.§1&§ Ro SMBiN8®R of theSCDK2

peptide-2 (Upstate Di scovery) of water with
@rtiwityd¥Ps0ATP. Enzyne and substrate are added to 96
well plates along with 51 of various dilutions of the

8 oGO TR 6 o PBR APl B a8 3 EAGL AR bt

O urs
piperidin-4-ylamide has an IC50 value of less than 0.1 uM in the above CDK?2

assay.
EXAMPLE 13

Measurement of Activated CDK1/CyclinB Kinase Inhibitory Activity Assay (ICsq)

CDK1/CyclinB assay is identical to the CDK2/CyclinA above except that
CDK 1/CyclinB (Upstate Discovery) is used and the enzyme is diluted to 6.25 nM.

The compound 4-(2,6-dichlorobenzoylamino)-1H-pyrazole-3-carboxylic acid
piperidin-4-ylamide has an ICsq value of less than 0.1 pM in the above CDK1

assay.

EXAMPLE 14



(GSK3-(3) before being stopped with an excess of

ort ho- phosphoric acid (51 at 2% . The filtration
w@e@weetduee i s as for Activated CDK2/ CyclinA asB&EyGB2006/000207

above. The conpound

4- (2, 6-di chl orobenzoyl am noj)edlH pyr azol e- 3- car boxyl i c

acid piperidin-4-ylamde has an I C50 val ue of |ess

than 0.1 gMin the above GSK3-B assay. EXAMPLE 15
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tained fromthe CC (Eur opean CoI 'ection of cell

@say.ures). WO 2006/ 077426 PCT/ GB2006/ 000207 101 Using
this assay, the methanesul phonic acid salt of
~A 287 i1 hl or obenzoyl am no) - 1H pyrazol e-3-carboxylic
i di n-4-yl am de has been found to have an

.C50 v! %l ue %f 0.11 in HCT-116 cells. PHARVACEUTI CAL
LE 16 Tabl et Forrmul ation A tabl et
conp05|t|on cont aj ni.ng .a conpou he formul ae (10)
dine enY-peqliferating pvitgd i picomPewt Catnﬁ’é?rdg dgg;?fpﬁ%}rmg the

BEHE OF ths cRLERHET i bifox oPGe1PABU1PIn 4 M6 B fines.
Inhibition of cell growth is measured using the Alamar Blue assay (Nociari, M. M,
Shalev, A., Benias, P., Russo, C. Journal of Immunological Methods 1998, 213,
157-167). The method is based on the ability of viable cells to reduce resazurin to
its fluorescent product resorufin. For each proliferation assay cells are plated onto
96 well plates and allowed to recover for 16 hours prior to the addition of inhibitor
compounds for a further 72 hours. At the end of the incubation period 10% (v/v)
Alamar Blue is added and incubated for a further 6 hours prior to determination of
fluorescent product at 535nM ex / 590nM em. In the case of the non-proliferating
cell assay cells are maintained at confluence for 96 hour prior to the addition of
inhibitor compounds for a further 72 hours. The number of viable cells is
determined by Alamar Blue assay as before. Cell lines can be obtained from the
ECACC (European Collection of cell Cultures).
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A parerggramomgohs%mcnofnp oc?mlms?ratlon by injection can be prepared by
dissolving a compound of the formulae (1% or (I) (e.g. in a salt form) in water
containing 10% propylene glycol to give a concentration of active compound of 1.5
% by weight. The solution is then sterilised by filtration, filled into an ampoule and
sealed.

(iv) Injectable Formulation II

A parenteral composition for injection is prepared by dissolving in water a
compound of the formulae (1% or (I) (e.g. in salt form) (2 mg/ml) and mannitol (50
mg/ml), sterile filtering the solution and filling into sealable 1 ml vials or ampoules.

v) Injectable formulation III
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at —45 °C, followed by primary drying at +25 °C for approximately 3400 minutes,

followed by a secondary drying with increased steps if temperature to 50 °C. The

pressure during primary and secondary drying is set at 80 millitor.

(ix) Concentrate for use in i.v. administration

An aqueous buffered solution is prepared by dissolving 4-(2,6-
dichlorobenzoylamino)-1H-pyrazole-3-carboxylic acid piperidin-4-ylamide
methanesulphonate at a concentration of 20 mg/ml in a 0.2M sodium acetate/acetic

acid buffer at a pH of 4.6.
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Danbury, Conn.). The singlet blastospores are counted in a haemocytometer and

adjusted to the desired concentration in 0.85% NaCl.

The activity of the test compounds is determined using a modification of a broth
microdilution technique. Test compounds are diluted in DMSO to a 1.0 mg/ml ratio
then diluted to 64 pg/ml in YNB broth, pH 7.0 with MOPS (Fluconazole is used as
the control) to provide a working solution of each compound. Using a 96-well plate,

wells 1 and 3 through 12 are prepared with YNB broth, ten fold dilutions of the
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A salt of 4-(2,6-dichlorobenzoylamino)-1H-pyrazole-3-carboxylic acid piperidin-4-
ylamide is dissolved in acetone, with subsequent serial dilutions in acetone to
obtain a range of desired concentrations. Final treatment volumes are obtained by
adding 9 volumes of 0.05% aqueous Tween-20 ™ or 0.01% Triton X-100™,
depending upon the pathogen.

The compositions are then used to test the activity of the compounds of the
invention against tomato blight (Phytophthora infestans) using the following
protocol. Tomatoes (cultivar Rutgers) are grown from seed in a soil-less peat-based
potting mixture until the seedlings are 10-20 cm tall. The plants are then sprayed to
run-off with the test compound at a rate of 100 ppm. After 24 hours the test plants

are inoculated by spraying with an aqueous sporangia suspension of Phytophthora
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the invention described above and
To the vial is added the appropriate acid (I eq., 0.131 mmol) and the vial is shaken

at ambient temperature for 14 — 16 hours. After this time the vials are visually
inspected. Ifa homogenous solution is observed, then the experiment is terminated,
and it may be concluded that the salt thus formed has a solubility greater than 100

mg/ml.

If solid remains, then a further 0.5 ml of water is added and the vial is shaken for 6
hours. If a homogenous solution is formed by this stage, it may be concluded that

the salt has a solubility of greater than 50 mg/ml.

If solid remains at this juncture, then a further 1 ml of water is added and the vial is
shaken at ambient temperature. If this results in a homogenous solution, then it
may be concluded that the solubility is greater than 25 mg/ml. If solid still
remained, it may be concluded that the solubility of the salt is less than 25 mg/ml.
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AU Cn e e LR e oGBS e scope of the
alviRAAES Ul PP Rdadily be apparent that numerous modifications and alterations
may be made to the specific embodiments of the invention described above and
illustrated in the examples without departing from the principles underlying the

invention. All such modifications and alterations are intended to be embraced by

this application.
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(d) has a crystal structure that belongs belong to an orthorhombic space

group such as Pbca (# 61).

6. An acid addition salt of 4-(2,6-dichloro-benzoylamino)-1H-pyrazole-3-
carboxylic acid piperidin-4-ylamide, the salt being other than a

hydrochloride salt.

7. An acid addition salt according to claim 6 which is a salt formed with an
acid selected from the group consisting of acetic, adipic, alginic, ascorbic
(e.g. L-ascorbic), aspartic (e.g. L-aspartic), benzenesulphonic, benzoic,
camphoric (e.g. (+) camphoric), capric, caprylic, carbonic, citric, cyclamic,
dodecanoate, dodecylsulphuric, ethane-1,2-disulphonic, ethanesulphonic,

fumaric, galactaric, gentisic, glucoheptonic, D-gluconic, glucuronic (e.g. D-
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4-(2,@m§H@HP%robenzoylanino)-lkkpyrazole-s- car boxylic
acid piperidin-4-ylam de according to any one of the

eceding;q Llda c&drdi £t cexhb Biakrss which i
2ece i TP o sumapiesal Ui

292- 28fhyGrquws. g. 292. 88 C) when subjected to DSC. 19. A
substantially crystalline acid addition salt (e.g. a

E?S y| Z\t %&%{1@@%&%&%@%@% %‘f:c}%fies%%ﬂoﬂﬁzdackcpsaw 49@?6-0f the

ece
di chl grcakeszaybarinie)-1Hpbpnidz ol @ridxghc bodyliparidaeig/lamide
pi peridin-4-ylam de containhing a single cr [

. | gstg%llne ¢
f or m bavingaen Xcray nedeier dishactignmatiery chararisrised bylig PEERSS ©
wei gh i 0o B REp1 4D sARiths (d) set
addi t ithbaﬁ‘;rspg% %%’6515%%%%&)%%189 e oooﬁ%@d&f {9
forth in Table A, and optionally Table B; for example wherein the X-ray
powder diffraction pattern is characterised by the presence of major peaks at

the diffraction angles (26), interplanar spacings (d) and intensities set forth
in Table C herein.

12. A substantially crystalline methanesulphonic acid salt of 4-(2,6~
dichlorobenzoyl-amino)-1H-pyrazole-3-carboxylic acid piperidin-4-ylamide
according to claim 11 which exhibits peaks at the same diffraction angles as
those of the X-ray powder diffraction pattern shown in Figure 3, and
preferably wherein the peaks have the same relative intensity as the peaks in

Figure 3.



20. A substantially crystalline acid addition salt
wherein the single crystalline formis acconpani ed by
wo ews/othaam 4% or |less than 3% or |ess than 2B6€DEGB2006/000207
ot her crystalline fornms, and in particular contains
| ess than or equal to about 10919 by wei ght of ot her
crystalline fornms. 21. An acid addition salt according
to any one of the preceding clains which is
$8ibst andubahhtial B dtgdtalihé MRthARCuNehRiadid $ult Y@@l s of
the acid addition salts (e.g. the nefhane-sul phonate
or acéichlosobeareyymyio)4 Hepyrazole-3- carboxylic acid p1pend1n—4 ylamlde

d|chIg%%9ﬁ5§8¥&éﬂﬁTf%aéﬁﬁgy&ﬂégpg“§ﬁ conb i ess

pi peri are-cryst

t han l@%d@}dal\l\ﬁasghiovmmrl?e@rdﬂal sol vent (e.g. wat er or

an organic solvent), for exanple |l ess than 5% residual
han 4% or
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22. A'THaI[%}er g'c‘éﬁﬂﬁ §@hdid ?ﬁﬁﬁﬂﬁﬁ'—@?labﬁd@ h@shﬁ% &4 X-ray powder

wherei n t"he single cr stalline formis acconpani ed by
| ess diffiactihngsaiteny wheh sxlmhamp@ks% th@ sarhe i pizon amg?e%as

or |ess th % or t.han S
0. avg Tt pEe drpetpGrass itfp ifhellody ¥ 38t 1o
than 0.1% or less than 0.05% or less than 0.01% by

wei ghta @fbs@hhidly afyslliat hidtie atiorsal of B4R, GdidRptebe@26ymino)-
wei ght of other «crystalline faornmns.

23. A
met had&mrm@rﬁtpagquyhg acplfl pyFeridin-4- ylamide according to claim 14
4-(2, gfh%{'egxli] E{/}lﬁ%ltﬁ hes QbradilE int ens1ty a the pcfaks in Figure 4.

pyr az plperl In-4=y
according to any one of the preceding cl a| ns t hat '
dx¥hi biA subananiiafy aystelding pesicraaid SaW®é|4 (érﬁadiyh@mhﬁsilmammo)
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1198, P34 an QR ARAvdEBdifatbn ﬁm&rn%ﬁsthﬁ@al stshbwn in Figure

preferably substantially crystalline.
met haresul phoni ¢ acid salt of
4- (2, 6-di chl or obenzoyl arri no) 1H pyrazol e- 3-carboxylic

gziyd 94 Hl% ?tﬁ sa14 oﬂl X&ﬁ%\%ﬂ ﬁﬁl%{lc;) fﬁ%&fﬁbﬂ: &boxyhc

one 0 e pr eC yst a
and i ?acﬁh:ape’iﬁﬁ@-mﬁadldh)acc@ﬂMgwen}Odjnemfrthe pteaediny clalms

conbi nation) or_ all of foll ng .par .
nanel yWhipkls aphgleyt gnd oy l008 cost o beR B 06 S
111 379.8°C when subjected to DSC.
18.  Anacetic acid salt of 4-(2,6-dichlorobenzoylamino)-1H-pyrazole-3-
carboxylic acid piperidin-4-ylamide according to any one of the preceding

claims which is anhydrous and exhibits exothermic peaks at 231-232 °C
(e.g. 231.50 °C) and 292-293 °C (e.g. 292.88 °C) when subjected to DSC.

19. A substantially crystalline acid addition salt (e.g. a mesylate or acetate salt
as defined in any one of the preceding claims) of 4-(2,6-
dichlorobenzoylamino)-1H-pyrazole-3-carboxylic acid piperidin-4-ylamide
containing a single crystalline form of the acid addition salt and no more

than 5% by weight of any other crystalline forms of the acid addition salt.



(a) has a crystal structure as set out in Figures 1

and 2; and/or (b) has a crystal structure as defined
wbyooblog74eoo0r di nates in Exanple 2 herein; and/PCT/GBR006/000207

has crystal lattice paraneters at 93 K a=8.90(10),

b=12.44(10), ¢=38.49(4) All8 = (3 =7 = 90; and/or

(d) has a crystal structure that bel ongs belong to an

ort hor honbi ¢ space group such as Pbca (# 61); and/or

A®) 1@§u@'§hnﬁaﬂg¥r}@%‘!ﬂﬁracﬁi {ddiant daR RwHeadih @dkingle crystalline
characterised presence of mmjor peaks at the
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the diffraction angles (28), interplanar spaci ngs (d)

and intensities set forth in Table e oy
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when subjected to DSC; and/ or
exhl bwater anari am‘gaalc rselyespelot cmm}plmﬁthan é%f@étﬁlu@ﬂsﬁoﬁ@n’[ e.g.

t he r Jhat h o
e i B35, T B GO 98 B bR
1198 030351ve99 and 784 cm. 25. A nethod of preparing

an acid addition salt of 4-(2,6-dichloro-

benzoyl ami no) - 1H-p razole 3-carboxylic acid, :
B2.per Adiaq: it ageordipgfty plaEm 2 w&wpenaﬁg spgle ﬁ@/stalhne
ggﬁﬁtegogﬁl s%Lc%lﬁBSanleWyclgssr{ﬁér{]@g Bfffégé 868 0.490r 189 tRan 0.7%,
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eclip of the acid addition salt
2006/ emi‘tﬁﬂﬁqufGIﬂlﬁBZO%/ 000207

23. A methanesulphonic acid salt of 4-(2,6-dichlorobenzoyl-amino)-1H-
pyrazole-3-carboxylic acid piperidin-4-ylamide according to any one of the
preceding claims that exhibits an infra-red spectrum, when analysed using
the KBr disc method , that contains characteristic peaks at 3233, 3002, 2829,
1679, 1632, 1560, 1430, 1198, 1037, 909 and 784 cm’!, wherein the salt is
preferably substantially crystalline.

24. A methanesulphonic acid salt of 4-(2,6-dichlorobenzoylamino)-1H-
pyrazole-3-carboxylic acid piperidin-4-ylamide mesylate salt according to
any one of the preceding claims which is crystalline and is characterised by
any one or more (in any combination) or all of the following parameters,

namely that the salt:



112 26. A nethod according to claim 20 wherein the

acid addition salt is as defined in any one of clains
w@2406/05742€7. A method of preparing an aci d addPCT/6GB2006/000207

salt of 4-(2,6-dichloro-

benzoyl am no) - 1H pyrazol e-31tar boxylic acid

pi peridin-4-ylam de as defined in any one of clains 1

to 24, which nethod conprises dissolving 4-

(2, 614 chior 9-Reng oyh AR ket bk MFigEeh ¢-add 0a lic
aC|d( |pe%?d?ng§- g%gnideg%réé Egzg@in aﬁsgfegﬁ?y
conprbsi ndana eoistd strectareiad defireddyytthe pegriipates in Example 2
co-sol vent, {ohereby to forma solution of the acid
addi tFGHLERMOTwi th the volatile acid, and then

concemt r aty, 0 g-RQfal BNERA A d1es bhes Ka=8ta0gn0), b=1544(a0
t he gez}lt. 28. }% nmet hogf according to cl zfi‘qm)t27 V\,her(ei)z

t he aeB8480diA.iconPsar T 0% apdler salt formed with acetic

ZCI( g(é gl J}A?P gfct&bs?g sgﬁctﬁ%rtﬁét%gloigs Qé:lbﬁig aad] &bt sPice

Biegé%f%@m}ﬁ)ais Plblpdgy# @z)ghxgb/(f& cal(rjboxyl ic acid

i'n-4-yl am de as. defined i X '

{o"240) whiton AR N ek
e formula ; : ; i O

H N PR pbgbier Bed8 sbubRimtioihel 2 14 iHerlyr

ot hersphéiags (aydetcfotthdu Teblae, dnd opticanlly Jieblerdd;dosotamnit

w2 gegobq\;gip:tﬂg ;i.gg}p;o%gx}e%/ SRYEan Do, 1 QL ERA0da g an
4-(2, gadich gpﬁﬁj& ?FZ{&}’% &t dilacidén MI@Z0BR idepiaoxpacings

acid piperidin-4-ylam de with the organic or inorganic
aci d, (daand inhersestserfortbpn TanaCl yerdigoingdldrng t he aci d

addit i(8 n S?}lh&bittshﬁjesakg A HE sddmeacﬂgfr'c%ﬁgh 8H§1'aé ¥s those of the X-ray
powder diffraction pattern shown in Figure 3 and optionally wherein the
peaks have the same relative intensity as the peaks in Figure 3; and/or
(2) has an X-ray powder diffraction pattern substantially as shown in
Figure 3; and/or
(h) is anhydrous and exhibits an endothermic peak at 379-3 80°Ce.g.
379.8 °C when subjected to DSC; and/or
1) exhibits an infra-red spectrum, when analysed using the KBr disc
method , that contains characteristic peaks at 3233, 3002, 2829, 1679, 1632,
1560, 1430, 1198, 1037, 909 and 784 cm™ .

25. A method of preparing an acid addition salt of 4-(2,6-dichloro-
benzoylamino)-1H-pyrazole-3-carboxylic acid piperidin-4-ylamide as
defined in any one of the preceding claims, which method comprises
forming a solution of 4-(2,6-dichloro-benzoylamino)-1H-pyrazole-3-
carboxylic acid piperidin-4-ylamide free base in a solvent (typically an
organic solvent) or mixture of solvents, and treating the solution with an

acid to form a precipitate of the acid addition salt.



WD 2006/ 077426 PCT/ GB2006/ 000207 113 recrystallising

the acid addition salt to give a crystalline form
we2@s/0z42€rystal line formof an acid additi on Bel/GBa®w6/000207

defined in any one of the preceding clainms. 30. An

acid addition salt accordingto any one of clains 1 to

24 which is a salt having a solubility in water of

greater than 15 ng/m, nore typically greater than 20

/M, preferabl reat erynt han . g :
ohr et ¢ aRTpgrEdethe®t RANE 26 B heTRid it T s defied
coNPGQghhy 6 IMAKsSI 8G. an aqueous sol ution contai ning
an acid addition salt of

4- (2, 6-di chl oro-benzoyl am no) - 14 | e- 3-
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pi peri | am de according to any one of clains 1
to 24co-suemgitherebetoalyue awslusion of thericitibasdditionpaltgyith the

wh [ he . | ut.i h f :
e i e e L S

aqueoys sgel ution according to claim32 which is
buffered. 34. An aqueous solution according to claim

33 wherein the acid addition salt is. a.salt forned
.t h Aeneihorbacspphinmioclain 4 Wheiainthe agid A diiop selBisght alt

forme LEQn . c:.acid and sodi um acetate, for
exanp Oémgéwghg%%%?%% pH of approximtely 4.6. 35. A
process for preparing

29.( 2, A-riéthdd of forbérgzoydcahiddajonisalt of #e(2 -dickloro-

car boxylic, aci i peridin-4-yl am de ,or_a. sal,t reof,
whi ché%}zsxlég’énod)'cﬂ%%?ﬂia%‘é gt"f’flé%r"é(g]%?lgr%’l%ef“dz‘%é' %%g@ﬁggof
222 f %éﬂﬂé'd% 6 dne YIR1ABAE/ B D44RRIchEIHKILONEHHO ROating a

compound of the formula (X):

N
-
H O
cl N N
(@] / \
_N
N
H

with an organic or inorganic acid, other than hydrochloric acid, in an

(X)

organic solvent to remove the fers-butyloxycarbonyl group and form an acid
addition salt of 4-(2,6-dichloro-benzoylamino)-1H-pyrazole-3-carboxylic
acid piperidin-4-ylamide with the organic or inorganic acid, and thereafter

optionally isolating the acid addition salt thus formed, and optionally



HO NC '99 O,N NH(XI) wth a conpound of the
formula (XI'1): PG 11 H2N (XII) where PG is an

W@rinae7PEe®t ecti ng group, in an organi ¢ sol vent PCTGBR@®6/000207
presence of a non-interfering base such as
triethylamne, to give a ¢oxpound of the fornula
(XII1)y: PG sCl HO C NNOH N.\N H(XIIlI) and
thereafter renoving the protecting group PGto give

4-(2,6-dichl.orog- . iy . :

benz égﬂr?ésrjﬁ(‘:lﬂﬁl)ng %ﬁ- aﬁ:)l/dr addition salt tg gjve xayﬁr?lséalg 8¢ fprm, c.g. 2

pi percywiditide foarofde acid addition silbey édined amanyotd afithé | y
recrystallising a salt thus forned to give a

cr ysipagceilimg clgissm e.g. a crystalline formof an acid
addition salt as defined in any one of the preceding

ﬁhai M %ﬁg 2ddMiBh SRS o REELH NP Bnt Bf €laAing 34 2uRarié 8 a salt

e protecting group PG 1s tert- butyl oxycarbonyl and
r emp\vakingfa sohebilptydn eater of sipatsuthand Seng/edi mereiypisalihgreater

acl d'thg/r\iDZ r%% r{n , {)Ze grgblggéa%%g&aéﬁ r%g)zrrcl)ﬁand]fﬂ'ére preferably

greater than 30 mg/ml.

31. A pharmaceutical composition comprising an aqueous solution containing
an acid addition salt of 4-(2,6-dichloro-benzoylamino)-1H-pyrazole-3-
carboxylic acid piperidin-4-ylamide as defined in any one of claims 1 to 24
in a concentration of greater than 15 mg/ml, typically greater than 20 mg/ml,
preferably greater than 25 mg/ml, and more preferably greater than 30

mg/ml.

32.  Anaqueous solution of an acid addition salt of 4-(2,6-dichloro-
benzoylamino)-1H-pyrazole-3-carboxylic acid piperidin-4-ylamide
according to any one of claims 1 to 24, wherein the aqueous solution has a
pH of wherein the aqueous solution has a pH of 2 to 12, for example 2 t0 9,

and more particularly 4 to 7.
33.  An aqueous solution according to claim 32 which is buffered.

34.  Anaqueous solution according to claim 33 wherein the acid addition salt is
a salt formed with methanesulphonic acid, and the buffer is a buffer formed
from acetic acid and sodium acetate, for example at a solution pH of

approximately 4.6.

35. A process for preparing 4-(2,6-dichloro-benzoylamino)-1H-pyrazole-3-
carboxylic acid piperidin-4-ylamide or a salt thereof, which process

comprises the reaction of a compound of the formula (X1):



37. A process according to claim36 wherein the acid

is an acid as defined in any one of clains 1, 2, 3, 6
w@r@e/P77438. A et hod preparing a chem cal i nteP@BdBai06/000207

of the formula (XI1l1) by reacting the conmpound of

formula (XI) with the conpdlvhd of fornula (XIl) as

defined in claim35. 39. A novel chem cal internediate

of the formula (XI) as defined in claim35. 40. A

process for preparing

4-(2,6-dichloro-b anhkpo) - 1H- pyrazol e- 3-
carboxylic acid pf in-4-ylgmde or a salt thereof,
whi ch process conpr+ses: (i) eati ng a conmpound of

the formula (XIV).
(XIV) with thionyl c
sol vent, optionally wi®h Wng; (ii) reacting the
product of step (i) with a Sonmgdund of the formula
(XI'1) in the presence of a non-interfering base such
as triethylamne optionally th hegKing, to give a
conpound of the formula (XI11); and (iii) renoving the
protecting group PG fromthe %onpound of the fornmula

( XI | 1Wyith » cggmpeund of the formula (XII):

4- (2, 6-di chl oro- benzoyl am no) - 1H pyrazol e- 3-car boxylic
acid piperidin-4-ylamde or pcsalt thereof; and
optionally (iv) recrystal]isi

i’'ng the salt to give a
crystalline form e.qg. crystalline form as defined
in any one of the prece

aims. WD 2006/ 077426
PCT/ GB2006/ 000207 116 4}: process according to
claim40 wherein, in gtgp (i), the reaction with
thionyl chloride is cafried out Wh heating to a
tenperature in the range 80

where PG is an amine-protecting group, in an organic solvent in the

INOH O/ N,NH
a non-protic organic

presence of a non-interfering base such as triethylamine, to give a

compound of the formula (XIII):

(XIII)

and thereafter removing the protecting group PG to give 4-(2,6-dichloro-
benzoylamino)-1H-pyrazole-3-carboxylic acid piperidin-4-ylamide or salt
thereof, and optionally recrystallising a salt thus formed to give a crystalline

form, e.g. a crystalline form of an acid addition salt as defined in any one of

the preceding claims.

36. A process according to claim 31 wherein the protecting group PG is fert-
butyloxycarbonyl and removal of the protecting group is effected with an

acid.



to 100 C. 42. A process according to claim40 or claim

41 wherein the solvent in which step (i) is carried
WO i06i0%74260 ar omat i ¢ hydrocar bon sol vent such aBCT/GB2006/000207

toluene. 43. A process according to any one of clains

40 to 42 wherein step (ii)lls carried out with heating

to a tenperature of up to about 55 C, nore typically

up to 50 C, e.g. a tenperature in the range 45 Cto 50

3T, 4 pdeRS AEEEind 96 Ol DG viteroihcanid iobn abidl aselcfified io

43 e?eln, in step ﬁié)’ the reaction is carried out

i n t ehy ehydf dhiorsah 2, 45 a8 br ocess according to any one

of clains 40 to 44 wherein, in step (iii), the

rotecti roup. i . f
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to girvRtihk & donpoude st feuka(X) with4hy Dngpatindlef fereula (X1I)

benzoyl am no) -1 H pyrazol e- 3-carboxylic acid

pi perabdﬁﬁnﬁllyl%ﬁﬂdg 46. A process according to claim

45 wherein the protecting group is a tert-

R YLOEACACRANL S AHBdiaf bf it PEAGRIXIABCRIAED &1 dlaim 35

claim or cllaim 46 wherein the acid is an acid as

defined in any one of claims 1, 2, 3, 6 and 7. 48. A
&al t Abrocess for preparing 4-(2,6-dichloro-benzoylamino)-1H-pyrazole-3-
4- (2, 6-di chl or.g- benzoyl, am - ok &udcicafoRaxsy! i c
aci d ¥ F? a?lﬁl’aﬁe;ﬂdg%h Elﬁggsoﬁ?g%lﬁ%@g&i i 'any one of

cl ai r@%lﬁlprisgs:m, for use in the prophylaxis or
treatnment of a disease state or condition nediated by
a cychy t dedunkion @RSoMulg(XTWgen synt hase

Ki nasdé)- %.ea4 . A nethod for the prophylaxis or
treatnment of a disease state or condition nediated by

a cyclin dependen Nasesjor gl ycogen synthase

ki nase-3, which \E od conpriBes adm nistering to a
subj ect in need thereQf aysal t<of

4- (2, 6-dichl oro- nzoyl=-‘no)-1 Hazol e- 3- car boxylic
acid piperidin-4¥"yl anyde fined in any one of
clains 1 to 24. WO 2086/ 07 /126 PCT/ GB2006/ 000207 117
50. A nmethod for alleviati oN reduci ng the incidence
of a di sease state or condiﬁion medi ated by a cyclin
dependent ki nase or gl ycogen''synt hasgXIkKi)nase-3, which
nmet hod conprises admnistering to a subject in need

t her egfi ¢ 'oﬁ?ll dhi@fde in a non-protic organic solvent, optionally with
4-(2,6-gic | or o- benzoyl am no) - 1H pyr azol e- 3-car boxylic
aci d heating;

(i) reacting the product of stép (i) with a compound of the formula (XII) in

the presence of a non-interfering base such as triethylamine optionally with
heating, to give a compound of the formula (XIII); and

(iii) removing the protecting group PG from the compound of the formula
(XIII) to give 4-(2,6-dichloro-benzoylamino)-lH-pyrazole-B-carboxylic acid
piperidin-4-ylamide or a salt thereof; and optionally

(iv) recrystallising the salt to give a crystalline form, e.g. a crystalline form

as defined in any one of the preceding claims.
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to 24. 51. A nethod for treating a di sease or
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48.  Asaltof 4-(2,6-dichloro-benzoylamino)—1H-pyrazole-3-carboxylic acid
piperidin-4-ylamide, as defined in any one of claims 1 to 24, for use in the
prophylaxis or treatment of a disease state or condition mediated by a cyclin

dependent kinase or glycogen synthase kinase-3.

49. A method for the prophylaxis or treatment of a disease state or condition
mediated by a cyclin dependent kinase or glycogen synthase kinase-3,
which method comprises administering to a subject in need thereof a salt of
4-(2,6-dichloro-benzoylamino)—1H—pyrazole-S-carboxylic acid piperidin-4-

ylamide as defined in any one of claims 1 to 24.
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54. A method for alleviating or reducing the incidence of a disease or condition
comprising or arising from abnormal cell growth in a mammal, the method
comprising administering to the mammal a salt of 4-(2,6-dichloro-
benzoylamino)-1H-pyrazole-3-carboxylic acid piperidin-4-ylamide, as
defined in any one of claims 1 to 24, in an amount effective to inhibit a cdk

kinase (such as cdkl or cdk2) or glycogen synthase kinase-3 activity.
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59. A pharmaceutical composition comprising a salt of 4-(2,6-dichloro-
benzoylamino)-1H-pyrazole-3-carboxylic acid piperidin-4-ylamide, as
defined in any one of claims 1 to 24, and a pharmaceutically acceptable

carrier.

60. A salt of 4-(2,6-dichloro-benzoylamino)-1H-pyrazole-3-carboxylic acid
piperidin-4-ylamide, as defined in any one of claims 1 to 24, for use in

medicine.

61.  Asaltof 4-(2,6-dichloro-benzoylamino)-1H-pyrazole-3-carboxylic acid
piperidin-4-ylamide, as defined in any one of claims 1 to 24, for any of the

uses and methods set forth above, and as described elsewhere herein.

62. 4-(2,6—Dichloro-benzoylamino)~1H—pyrazole-3-carboxylic acid piperidin-4-

ylamide or an acid addition salt thereof (for example a hydrochloride salt or
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68.  The use of a compound of the formula (1:
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and sub-groups, embodiments and examples thereof as defined in
PCT/GB2004/003179, and wherein R%, R?, X and Y are as defined in
PCT/GB2004/003179, for the manufacture of a medicament for the
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large B cell lymphoma.

69. A method of treatment of B-cell lymphoma, diffuse large B cell lymphoma
or chronic lymphocytic leukaemia, which method comprises administering
to a patient in need of such treatment a therapeutically effective amount of a

compound of the formula (I°) as defined in claim 68.

70. A use according to claim 63 or a method according to claim 69 wherein the
compound of the formula (1% is 4-(2,6-dichloro-benzoylamino)-1H-
pyrazole-3-carboxylic acid piperidin-4-ylamide and its salts (e.g. acid

addition salts), solvates, tautomers or N-oxides.

71. A use or a method according to claim 70 wherein the salt is a hydrochloride
salt.
72. A method for the diagnosis and treatment of a disease state or condition

mediated by a cyclin dependent kinase, which method comprises (i)
screening a patient to determine whether a disease or condition from which
the patient is or may be suffering is one which would be susceptible to
treatment with a compound having activity against cyclin dependent
kinases; and (ii) where it is indicated that the disease or condition from
which the patient is thus susceptible, thereafter administering to the patient a
salt of 4-(2,6-dichloro-benzoylamino)-1H-pyrazole-3-carboxylic acid

piperidin-4-ylamide, as defined in any one of claims 1 to 24.

73.  The use of a salt of 4-(2,6-dichloro-benzoylamino)-1H-pyrazole-3-
carboxylic acid piperidin-4-ylamide, as defined in any one of claims 1 to 24
for the manufacture of a medicament for the treatment or prophylaxis of a
disease state or condition in a patient who has been screened and has been
determined as suffering from, or being at risk of suffering from, a disease or
condition which would be susceptible to treatment with a compound having

activity against cyclin dependent kinase.
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An acid addition salt of 4-(2,6-dichloro-benzoylamino)-1H-pyrazole-3-
carboxylic acid piperidin-4-ylamide as defined in any one of claims 1 to 24

for use in inhibiting tumour growth in a mammal.

An acid addition salt of 4-(2,6-dichloro-benzoylamino)-1H-pyrazole-3-
carboxylic acid piperidin-4-ylamide as defined in any one of claims 1 to 24

for use in inhibiting the growth of tumour cells (e.g. in a mammal).

A method of inhibiting tumour growth in a mammal (e.g. a2 human), which
method comprises administering to the mammal (e.g. a human) an effective
tumour growth-inhibiting amount of an addition salt of 4-(2,6-dichloro-
benzoylamino)-1H-pyrazole-3-carboxylic acid piperidin-4-ylamide as

defined in any one of claims 1 to 24.

A method of inhibiting the growth of tumour cells (e.g. tumour cells present
in a mammal such as a human), which method comprises contacting the
tumour cells with an effective tumour cell growth-inhibiting amount of an
acid addition salt of 4-(2,6-dichloro-benzoylamino)-1H-pyrazole-3-

carboxylic acid piperidin-4-ylamide as defined in any one of claims 1 to 24.



