WO 2006/ 077426 PCT/ CB2006/ 000207 1 PHARMACEUTI CAL COVPOUNDS Thi s invention
relates to acid addition salts of the conpound 4-(2, 6-di chl oro-

benzoyl am n@lyhbd@YH8z0! e- 3- carboxyl i c acid piperi di n- 4-piBaBmes/@NH7
crystalline forns thereof, processes for preparing the conpound and its
acid addition salts, 5 novel chemcal internediates for use in the
processes, and therapeutic uses of the conpound and its acid addition
salts. The invention also relates to noveI t herapeutic uses of

4- (2, 6-di chl or o- benzoyl am XDlsC aci d

pi peri di n-4-yl am de and anatogte Frefe r-ourrer of the I nvention 10
The conpound 4-(2, 6-di chl oro- benzoyl am no) 1H— pyrazol e- 3-carboxylic acid
pi peri di n- 4- yIadiintdentian delbtoe o it aidhionsalts cﬁd:hecbomjﬂuhd@@é&lhdhldrhereof are

di sclosed in_ our earlier Internati.ona ent plicatjon nu
PCT/ GB2004/ 00’379y 1aipo)n| H-p3razels- 3r\f&rboai8 %%%Pmr sé)ylggl%épﬁgwtﬁﬁ%. tors of
Cyclin Dependgpfs thkep@ Fo%es(s%r Ffe?ﬁﬁ%stﬂe @thothy ﬁﬂgﬁ@ac@mdmesafﬂ nase- 3

(GSK3). 15 Protein kln ses cons ute a large.fam|l gﬂof structural ly rel ated
enzynes t Hat rovel chemispbingrediatesfor usean thermroesissesf and thdraeutiansesvfthof si gnal

transducti on processe t he nks, S. (1995) The
Protein Ki nas‘%ﬂﬁgﬁi @dglgc{y aglﬂﬁlo?fal% ié‘acpé’n{ltgonﬁl osrgla?ﬁg%nﬁeggo CA). The

ki nases may bferepueigQds2€d-(2 BtdicHlaoibehmylahiino)t e perabsitBadagxyliescid
phosphoryl ate (e, g ot ei n-tyrosine, protein-serine/threonine, 20 lipids,
etc.). SequeriéEﬁfhth ﬁﬂ%lfﬁé@@do@é}?g}lﬁéhﬁtf?qfi ed that generally correspond to
each of these kinase famlies (e.g., Hanks, S. K, Hunter, T., FASEB J,

9:576- 596 (198akoroddd dhOthveftioft - Sci ence, 253: 407- 414 (1991); Hiles, et
at, Cell, 70 mgzm—(-rgg%-—mz et al., Cell, 73:585-596 (1993);

GarC| a- Bustos et al., EMBO J. 13: 2352- 2361 (1994)% 25 Protein kinases
may be chit acTI@rQOE@GUW{%édFCM@@bFI&?Ybﬁm%dHawr%l%e- “Tarbewylicgighani sns

i ncl ude, for @ﬁ&ﬁﬂl@ 1AEOR {bo JrXéh%dcoa’& d ad n_ﬁﬁglﬁg@l ?XJeacﬁét Rl Ot her

ki nases, prot efnin erac 1 ONs, eractions, and
protei n- pol ycﬁunehrﬁaxtlintbenatmhﬁrpﬂteht a;jphcatlAn numHénBCdUéilBZDO@O(BI@ ki nase may be

regul ated by &g%l?catigr? I%Ig %%&FS%B%@ raps being inhibitors of Cyclin Dependent

Kinases (CDK kinases) and Glycogen Synthase Kinase-3 (GSK3).

15  Protein kinases constitute a large family of structurally related enzymes that are
responsible for the control of a wide variety of signal transduction processes within
the cell (Hardie, G. and Hanks, S. (1995) The Protein Kinase Facts Book. I and II,
Academic Press, San Diego, CA). The kinases may be categorized into families by
the substrates they phosphorylate (e.g., protein-tyrosine, protein-serine/threonine,

20  lipids, etc.). Sequence motifs have been identified that generally correspond to each
of these kinase families (e.g., Hanks, S.K., Hunter, T., FASEB J., 9:576-596 (1995);
Knighton, et al., Science, 253:407-414 (1991); Hiles, et al., Cell, 70:419-429
(1992); Kunz, et al., Cell, 73:585-596 (1993); Garcia-Bustos, et al., EMBO J.,
13:2352-2361 (1994)).

25  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.



WO 2006/ 077426 PCT/ GB2006/ 000207 2 Ki nases regul ate many different cell
processes including, but not limted to, proliferation, differentiation,
apoptosis, nmotility, transcription, translation and o i i ng
processeNO BYOAHEng phosphate groups to target prot eitpﬁg{cﬂ?ﬁdgg@&“
phosphoryl ati on events act as nol ecul ar on/off switches that can nodul ate or
5 regul ate the target protein biol ogi%al function. Phosphoryl ation of target
proteins occurs in response to a variety of extracellular signals
(hornmones, neurotransmtters, growh and differentiation factors, etc.),
cel | cycl eKénagestragulate many diffeeent edll mrocasses indudimg bustat dissted to,et c. The

appropriate protein kinase.functions Jn signallijng pathways tpo activate or
i nact i vat epr(o@fetr:ﬁ@p, @%F'@B‘_ﬁl?tipno?pqpi‘f’disr@é‘lf ,)t,ra%‘s%r}puf@, té%ét?ﬂf”é,nda"t t abol i c
enzyne, regehAlif proddss ShyaddirGRhate geipa sk akdk plotdiiOtraéd, ion channel or
punp, or transcription factor. Uncontrolled signalling due to defective
control of Phasphasylatipmeysplsdelasanglemlas a8/ofcvitchegihtear awdplateornunber  of

di seases, _J i . i apymat. i . gy/ ast hna,

i soase anielsiEl Blkos btk BRI hbierl PRRph A RBE Bl et BT SN0 (e
central neostatsSin iEspenss teavardatyg obextiacyilmize sigaals (Hoymbnes, Dependent Ki nases The
process of eukaryotjic cell divi.sion,nany be broadly divided into a series of
sequent i al NEJHQEADSIMtEFSygrp e andsdi tjfﬁn%ﬁlﬂ’nlﬁa@ﬁﬁjfebtcg%f%é? %‘_éeﬁson t hr ough the
various phasggnRbntht efitlonshélefiedl 3. PREIpE I ﬂr@teﬁﬂ(iﬁésletfhrféﬁbﬁsy ~dependent
upon the 20 spatial and tenporal regulati'don of a fam I(%/ of proteins known as
cyclin depérdgnallinglpathass to(astikaly ominectivaigi(¢ithes dirently opfinditsetly), Hognat e protein
partne terne Lins, ks . al Kno kl ). honol ogous
seri ne-E ?hr%’&aﬂp %%ﬁrlgeﬁ%@gcﬁr er Fl%[lﬁ{cﬁg&%gﬁlg rac%F %ér’tc °&?@Ft§g"é°')& Y% a
substrate tiunhéler pladpdiafayibaiption faefor.dincenisslledpidndbimp idue esddféttifie Sequence
dependent cont ex Cyclins are .a famly, o[, proteins 25 characterised by a

honol ogy ré@}t@hf’}ﬁf@ﬁ%“aﬁhﬁ?ﬂ&fﬂb‘ﬁw&)@? Rerndmpliegiest iy nrisnbse phdiseassser med t he
"cyclin box: j,C .§arﬁb¢1 ¢ Ll | | Dy ectivity for,
specific cgflu\ggigf frzl!)(ra'? pr ofg’ceilrﬂrl\e'{sh.ngk/tgtgfﬁP%fi&g?luegwa%ﬂ%ﬁ%?gragsg??hon | evel s,
degr adat i opondatioms of thedmpuiné systeiny disease ehd cgfditiona of thesentdit semnes cycl i ns

througlilgut t he ceél cycle.leads to the cyclical formation of
system, and anglogenesis.

Cyclin Dependent Kinases

The process of eukaryotic cell division may be broadly divided into a series of
sequential phases termed G1, S, G2 and M. Correct progression through the
various phases of the cell cycle has been shown to be critically dependent upon the

20  spatial and temporal regulation of a family of proteins known as cyclin dependent
kinases (cdks) and a diverse set of their cognate protein partners termed cyclins.
Cdks are cdc2 (also known as cdk1) homologous serine-threonine kinase 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

25  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

30 aseries of cdk/cyclin complexes, in which the cdks are enzymatically active. The



30 a series of cdk/cyclin conmplexes, in which the cdks are enzymatically
active. The WO 2006/ 077426 PCT/ GB2006/ 000207 3 formati on of these conpl exes
control s pass@agmebmmugh di screte cell cycle checkpoi nt ecans2dobseioy
enabl es the process of cell division to continue. Failure to satisfy the
pre-requisite biochem cal criteria at a given cell cycle checkpoint, i.e.
failure to forma required cdk/cyclin conplex, can lead to cell cycle arrest
and/or 5 ceIIuIar apoptosis. Aberrant cellul ar proliferation as mani f ested

in cancer, of.te e attributed t.o or.r ect c cle control.
hhCBIt o of Teation hse P blsst oS prrare BPRE AT el &Y ans by whi oh

abnormal |y di Mﬁe@kﬁlﬁnt@ﬁﬁdt%e&@?eﬁh%l’e@ the p16¢eks 6H ¢l Faflomto Ratigst. FadirRko be
killed. The diversity of cdks, and cdk conplexes, and their critical roles

in mediating satisfycthe pregyqiisite hipchemirakeriteriy s adtivepaell exnte diecmllpimee nti al

t herapeutic t

rational e. P?%l%feétéé‘?r%lﬁ%ﬁﬁ%cf@k&c&?l Hp%%spz ){‘)Earﬁhgﬁg c@ﬁqg I1%&(?%1('309cel | cycle
is ngr i mar :c 5 yhbﬁm\lﬂragqﬂosmyAlﬁbdﬂaﬁt cieﬁdlaﬁproﬁfékaﬁhoam maiiﬂ@it\idl i @aseodaat i on with |
menbers of the_D an clins e D i ns a pear instrunenta
in enabl i ng paé%*geea%@tsﬁao loseicgorrertasll Fyeds pasiyo thnﬁ o Ak sevmgEs
cdk2/cyclin E,GRRkgtetb #{-@Mdés% rhé'h%s by %&h%ﬁ’&ﬂaﬂ?ﬁiv&ﬁ Cé&@ls@an L&eS phase.

Subsequent progressmn t hr ough phase and entry into t hought to
require the cdick/dmysbn an'rdste(dcmﬂ/loehe kiled.h Tl dlwmtv ofzdls, tah@ccmcqmplmephase

transition whic .I‘I ers ar.e..requl a of cdkl. and the A
bnd B type o o R ol b e BBl BT R R R "o

rel ated pockebpotptit] eHePpedtitctrgdss seléBedbBthe baﬁeoﬁamé@bi@shén@ealeﬂmae 4, &
6)/cyclin conpl exes. Progression through A is in part facilitated by

hyper phosphoryl ati on, _and t ys i nactivatio f d 130 b

cdk(4/6)/cycl ¥FP—gE93618ﬂ'EI°§’xtB‘§ Iﬂyb"i?rﬂﬂﬁs%’f@ fég‘? ?ﬁﬁbﬁgé% lﬁféb‘ﬁaé%juses t he
rel ease of trgpeg 9&1&30561&%%&@6 v1§ld§%Bc1§t$on|-:@Eh n@ﬂl@errsrwﬁletm@n@%%rggss' on of
genes necessary for progression through GL and for entry into hase, such

as the gene 28ydlios. EbﬁcDrWPGEYCB&%ﬁp@S@lmumﬁm@kﬂ@Iehablmgfpawgﬁ b%é@ﬂlﬁ&lrratl on of

the cdk2/cycli i Ei%F I ls via
further phospﬁ%r %tlo on o e%@%b 8{ e\Ef:(iloc ﬂlei%lé@%ﬁ)tﬂ Al eo froft
phosphor yllat eshedG herS phasd. GSulﬁeq%eﬁﬁﬁsgéwoanlﬁrou@l\E\ph&sp |ahd:aitry0iﬁto Guh as NPAT,
whi ch h I h

' as bee%c;ug}% té) (r:e%tul%g the chIZ/E}t/c 1?1%\ ?c;rr?ﬁgxmBoetﬁ mifosis, and the G2 to M phase

transition which triggers it, are regulated by complexes of cdkl and the A and B
type cyclins.

During G1 phase Retinoblastoma protein (Rb), and related pocket proteins such as
20  pl30, are substrates for cdk(2, 4, & 6)/cyclin complexes. Progression through G1
" is in part facilitated by hyperphosphorylation, and thus inactivation, of Rb and p130
by the cdk(4/6)/cyclin-D complexes. Hyperphosphorylation of Rb and p130 causes
the release of transcription factors, such as E2F, and thus the expression of genes
necessary for progression through G1 and for entry into S-phase, such as the gene
25  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

30 stimulated Myc pathway, which feeds into the cdk2/cyclin E pathway. Cdk2 is also



GL progression and the A /S transition are also regulated via the mtogen 30
stinul ated Myc pat hway, which feeds into the cdk2/cyclin E pathway. Cdk2 is
al so WD 2006/ 077426 PCTI GB20061000207 4 connected to the BDSS nmedi at ed DNA
danage r S¥PAHSATHH hway via p53 regulation of p21 | ePETEBRPONNT 4 by otein
i nhibitor of cdk2/cyclin E and is thus capable of bl ocking, or delaying,
the /S transition. The cdk2/cyclin £ conplex nmay thus represent a point
at which biochemcal stimuli fromthe Ro, Myc and p53 pathways 5 are to sone
degree integrated. Cdk2 and/or the cdk2/cyclin E conplex therefore

represent gogfdclkaidat psi ﬁfedﬁaﬂ@W&H&&ﬁ% r@@%b&%%xﬁéyc\gﬁ( f)?ﬁe Mo recovering

control of, the cell cycle in aberra di viding he exact role of
cdk3 in t hefp2l kevalychd ib ¢ pragein gihititor offedkisyclinoE endjisdlus capatilé of partner has
been identifi but . a. dom negat i m.of edk3_del a cells in 10
G, ther ooy SEatbfind b O AR, 16 A0, B E S mpleR MY

transi ti onrepféseieugintioshich dkshdinicsl siigell fiompthe Rt By ciand Eegp&tawmn of the
cell cycle there is evidence that certain nbers of the cdk famly are

i nvol ved i ATJPAERe Aeasesiingratid: Gsikdam ere@.ec ehin Ecompisxi thergrey cdk5 whi ch
I S necessa ; ot ' -%g%% SO been

i nplicat edrrel)f)rﬁéstg é}teg%g?]%g% t%f;bg:&%?diﬁgllrl{ucg? gés{ \?gggiﬁ%isgﬂ%’gﬁ%g%h rotn gg)lns such as
Tau, NUDE- of, teseedipycln in atioarERBAAvVEME ceHe  Munc18/ Synt axi nl A conpl ex. Neur onal
cdk5 is conventionally activated by binding to the p35/p39 proteins. CdkS

act VLY Cafl JDOVENELe S AEL SR BIDoA DU Al o9, 2 {7 uncated

ver si on of nversion O n equen eregul ati on of
cdk5 acti viphuyner hasbeer identfied dutrydonsindie negative Coraxaficdd delayadtcglls mnd p- anyl oi d

pepti de, nsequent | .25 has been implicated in _the pathogenesis of
neur odgaeg%ﬂa&%(}fgy dtt g{ér@sl,haté:ﬂ%ﬁha&g I ei‘l‘\é‘igHté‘Fm% Fheaq‘l]dE itrégsntl%r ef ore of

interest as a target for therapeutics directed against these diseases. Cdk7

is a nucl _e@ﬂthbﬁ%ﬁxﬂbﬂ clibAavh BEenG RS Bedeiin 26dulatioh Yof 8RGeRichds tHege i§yCl in H. Cdk7
has been identified as conponent of the 1 H transcriptional conplex which

has 25 RNAcpdriamthad sertain membess of Halcdk Gmilyrare mypivedén otpenbjochemicsl has been
cesoct ot kb, 1  SELAPA I Wk ARG B Lt oL e o
phosphor yl déevebspnoent aridewki¢bhaxfalso been implicated in the phosphorylation of several
15  neuronal proteins such as Tau, NUDE-1, synapsinl, DARPP32 and the
Munc18/Syntaxinl A complex. Neuronal cdkS5 is conventionally activated by
binding to the p35/p39 proteins. Cdk5 activity can, however, be deregulated by the
binding of p25, a truncated version of p35. Conversion of p35 to p25, and
subsequent deregulation of cdk5 activity, can be induced by ischemia,
20  excitotoxicity, and p-amyloid peptide. Consequently p25 has been implicated in

the pathogenesis of neurodegenerative diseases, such as Alzheimer’s, and is

therefore of interest as a target for therapeutics directed against these diseases.

Cdk?7 is a nuclear protein that has cdc2 CAK activity and binds to cyclin H. Cdk7
has been identified as component of the TFIIH transcriptional complex which has

25  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.
Cdks8 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

30 required for activation of transcription of the HIV-1 genome by the viral



RNA polynmerase If. Simlarly the cdk9/cyclin-TI conplex (P-TEFb conpl ex) has
been inplicated in elongation control of RNA polynerase |IlI. PTEF-b is al so
30 requi redw®rooaetryzéat i on of transcription of the H V-1 prgrosmeehp2dhe viral
WO 2006/ 077426 PCT/ GB2006/ 000207 5 transactivator Tat through its
interaction with cyclin Ti. Cdk7, cdk8, 5cdk9 and the P-TEFb conplex are
therefore potential targets for anti-viral therapeutics. At a nol ecul ar

| evel medi ation of cdk/cyclin conplex activity requi res a series of
stinulatory ap I y events.
Cdk 5 phosp horaqlféac'ta P%tg{?és)[t%oggﬁ) ﬁ?ﬁ%&%b@ﬁhﬂﬂcﬁﬁfnfﬁ 8 L(ﬁt&) i }}enases
(CAKs) and/ orP- "IEFha&ﬁlsles utehhaefmmjtentlwmtgearfdr Mtﬂ(xhral Eberﬂpestmsor yI ation is
performed by phosphatases such as cd025(a & c), pp2a, or KAP. Cdk/cyclin

| tiv f f
coiTul ar - or ot At dmfbTevet madiiot SEt S R SRanleR iy egRe e B S0 o 1 .
The | NK pr ot edtRul &6 @hd ifhiitory pmgh&pllﬁﬁoraeﬂdeqﬂlsﬁ)hoghﬁioﬂk&eﬁel gqikknown as

MIS 1) is a potential tunour suppressor O%enet hat is nutated, or deleted, in

a large nunmbRlospiorylationep perfermed b¥ a gTovp okreHy @tlﬁyamrwkln@seﬁ;&mﬁs)ﬁg BY ot ei ns

such as p71 Ki sly p21 is

i nduced by %ﬁ%ﬁ%& |hgpéé%ﬁéﬂyg??ﬁdap@zvg%%hﬁg%@ﬁ%| ﬁ@% and

cdk4/ cycl i n( DiHoBptatasys suchn @kesS(a &.5), ppapordeAPy | ow | evel s of p27 expression
have been observed in breast, colon and prostate cancers Conversely over

expressi on of solld tu gei/)ag sho orrelate with
poor pati ent 8&% h?} gmp]%{%?tlvgwp r@%ﬁhe&re ff‘ﬂ??’ Fi%&l 8 en associ at ed
wi t h oesophaggrbgenbtiadlular pFEARYSus iAHIBitdIQ Ahe /¢1pqe;hily,ldﬂm1e INg@ar ci nomas. 20
The pivotal roles of cdks, and their associated proteipns, in co-ordinating

and drivi Ay fralycdhe INK ereteng speedicalbebingd pikd and ciiko. mal\ﬁ tﬁélé%kwmqsned above.
Sorme of the igfﬁ%ﬂﬁ%@?&u atﬁﬁw‘@rys%lgﬂgﬂasr%%n%eﬁﬁ 8 S Rh Y r%iédrﬁi'atq n;gélve al so

been descri be eve opnent erapi es or t e trea nt of
proliferati vemdnlzeooﬂmmarysanﬁmsasﬁf hedap/Car famihyscbmg,lrns Iperteipesitches t ar get ed

eneri cal | at, e Y kil dks S 25 efo te |aII hi ghl
ge3| rabl e. y R} ﬁlhl gi I%F %’lelﬂ%g A %‘égisﬁ’/%fﬁff rﬁ‘flg‘bs lﬁﬁé‘&ﬁ‘ ?CngP A o%/herg Y
conditions s ursfableso Mattdlatd thE 8¢/ G0En(EAAMN @H mm@ycﬂhg}ﬁeemﬁe&nplexes.

15  Atypically low levels of p27 expression have been observed in breast, colon and

prostate cancers. Conversely over expression of cyclin E in solid tumours has been
shown to correlate with poor patient prognosis. Over expression of cyclin D1 has
been associated with oesophageal, breast, squamous, and non-small cell lung

carcinomas.

20  The pivotal roles of cdks, and their associated proteins, in co-ordinating and driving
the cell cycle in proliferating cells have been outlined above. Some of the
biochemical pathways in which cdks play a key role 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

25  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

30 targeted anticancer therapies could potentially have advantages over many current



neur o- degener ati ve di seases, anongst others. Cdk targeted therapeutics my
al so provide clinical benefits in the treatnent of the previously described

di seases when used in conbination therapy with either .St r new,
t her apeutW@ 2%§@A1E cdk 30 targeted anticancer ther apipgg%(é%még"%%?enti ally

have advant ages over many current WO 2006/ 077426 PCT/ GB2006/ 000207 6
antitunmour agents as they woul d not dfrectly interact with DNA and shoul d
therefore reduce the risk of secondary tunour devel opnent. d ycogen Synt hase
Ki nase d ycogen Synt hase Kinase-3 (GSK3) is a serine-threonine kinase that
occurs as amdumburdpents iaf theg woukiprt dsetig intsaétorits DNA dndrshosid ( GSK3a & bet a

GSK3( 3) . K3 has _been [nplicated as having roles in enbryonic devel opnent,
protein s?ﬁ?%@%’ieé?du&% ensgr%éﬁ?%&aé?z Pegppur g%‘ie?OpH}eP’f'er entiation, mcrotubule

dynamics, cell notility and cellular apoptosis. As such GSK3 has been

i npl i cat eddl%ogaesﬂmgmsgn of disease states such as diabetes, cancer,
Al zhei mer' s di sease, stroke, epil epsy, notor neuron 10 di sease and/or head
trauma. Phyl ogenetically GSK3 is nost closely related to the cyclin
dependent KlyregesSyntire Kinaserd (8K bis@ssrinsathrconime kifgse that eccuisgabit e

recogni ged i r, - - X- / ) r hS.any am no
acid (a? p(‘)lg?éﬂ ongl é@‘ ﬁgre]g%% I%OEE%S,&(P%&%%(%%& %ég{a %SWTES %&arhés
p E osp E 0-S Ie bbd}ﬁn@ﬁﬁhtﬁ&ﬂﬁhmgtrblreebrﬁrﬂlﬁydrﬁsmbbmehw pfotetd Synthesis K3

osphoryl ates the first. serine, or thregnine, at_ posjtion :
IIghos Bho- }s/erPFQi‘Z‘?rat}QS’!’ C‘ﬂL%tgfﬁﬁat‘?tf’ﬂ“eﬁlﬁﬁr%g‘ﬂ%By’taﬁ’é"s( ﬁeﬂw?w&a%té{iami Bélmé?épear s
necessary fosiid MG PEER IS beindplEREdTRhSHDSEM FofldieBR\Edtes

Phosphoryl ation of GSK3a at Ser2l, or GSK3(3 " at Ser9, leads to inhibition
of GSK3. Mstchpsdiabetss,zantepeblehaimedodiprasd, sireks, enilegsys motérangaroned t o t he nodel

that t phospharylated. N-tergi nus. of 7S I 2 te with
phosphg-spegfsf%gg‘g%%&elagttrguf%l %&%%? tfpl)c? é% zlié al?l%g)ﬁ %{)S(r%m rg‘afegggﬁ]enechani sm
There are ahdn dipérestugansd (ORKHhat GSK3a and GSK(i may be subtly regul ated
by phosphoryl ati on of tyrosines 279 and 216 respectively. Miutation of these

o G R e Couse St on LYo 0L ALYy, The X vy
of 25 GSK3 xagiseysttr) WRRAX i€yl atih®#bid (at positions (n+1), (n+2), (n+3)) and
pSer and pThr are phospho-serine and phospho-threonine respectively (n+4).

15  GSK3 phosphorylates the first serine, or threonine, at position (n). Phospho-serine,
or phospho-threonine, at the (n+4) position appears necessary for priming GSK3 to
give maximal substrate turnover. Phosphorylation of GSK3a at Ser21, or GSK3p
at Ser9, leads to inhibition of GSK3. Mutagenesis and peptide competition studies
have led to the model that the phosphorylated N-terminus of GSK3 is able to

20  compete with phospho-peptide substrate (S/TXXXpS/pT) via an autoinhibitory
mechanism. There are also data suggesting that GSK3a and GSK may be subtly
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 GSK3p has helped to shed light on all aspects of

25  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 I, or non-
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di abetes nellitus (NNDDM: a condition in which body tissues becone
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adi pose, or nuscgle tissues is triggered by insulin binding to an

ext racel | ul arnsulByepsadent diabpies mellifpy QIPRYDed candition ip sy Bpdutisyas  and

subsequent. 1 agkihd Gt @ il HiphARTR HRTDNIARSh LRI HD T ecept or

substrate (I RS) protelns. Further orylation o pr ot ei ns
initiates recdiposayeninusde fsossphtiggesd by deuldn binding $ear( eXt@kgllulay insubn pl asma
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phosphat i dy iisBiory i e Pr phoRbSRtPE SpBFEssiueniReoRaEN P s co-

| ocal i sat i50n dsmARAERROLNAS idsleredeiGRapdRn (IRS)Arelems KFadise | (PDKI) and
10 protein kinase B (PKB or Akt) to the nenbrane, where PDK|  activates PKB.
PKB is abl e Riesphndgienc)thetlBS proteins inétiassyeqrvitnent of plosriminegifiesy  GSK( 3
a9 PROSBRRL WIS} 1o HRd RemBhand BEL it £ ERBEFHUKAL o slig! MIL b1 L1 on of
GSK3 then triggers upregulation of glycogen synthase activity. Therapeutic
agents abl e tmessénghi ghospha®éidinosiyy] Bl Strisphaphate (RIP3 )n dbiscfacititakaslcar r esponses

akin to those seen. on_.15.insulin.stinulation. A further in Vvivo substrate of
GSK3 19 the dRRYIBROG  BhOTEPHOLHERERdeR propais e | BRERD SH (ol Fog).
el F2B i s jonagirbtémtidthsy BAPRBQ @) t¥ s théfibran] whiefe HIIIB actith@s PRBS PRIY €SS
protein biosynthesis. Inhibition of GSK3, e.g. by inactivation of the

"mammal i an t d# ge tagthosphpayiyte) and tharehyanlnibit, o angider @K throyghegul at e protein
bi osynthesis. ;Finally.thege s s evi dencef or, regul aty f 20 GSK3
activity via Rhﬂ%prﬁﬂfytl%’g%ﬁ?g%?f Vaste%"aﬁf%etcg}'eﬁy'kpl"lealgjél%?%ﬂﬁ%dsg@ttﬁ%y t hr ough
phosphoryl at itepgedd ufesitdatioy MK gesen ssutbiseastivityl Qlienpagiciagaiteeblptot ei n ki nase
activated proteln kinase 1 (MAPKAP-K1 or RSK). These data suggest that GSK3
activity may BEbHEHR3aneHthpsbaabisgdnduse celldasresponsssiplin tamPHoSCERPY stimul i .
It has al .1 hat - j 1 ebrate Wt
50 DRSMnSHAMGENAlA RS b oNuBettbRYoITPPRIAY euldinblie pitRid

25 signal l'i ng pat hway. IS em cal pat hway has been to be
critical for synthesis initiation factor 2B (eIF2B). eIF2B is inactivated via phosphorylation and
is thus able to suppress protein biosynthesis. Inhibition of GSK3, e.g. by
inactivation of the “mammalian target of rapamycin” protein (mTOR), can thus
upregulate protein biosynthesis. Finally there is some evidence for regulation of
20  GSK3 activity via the mitogen activated protein kinase (MAPK) pathway through
phosphorylation of GSK3 by kinases such as mitogen activated protein kinase
activated protein kinase 1 (MAPKAP-K1 or RSK). These data suggest that GSK3

activity may be modulated by mitogenic, insulin and/or amino acid stimulii.

It has also been shown that GSK3p is a key component in the vertebrate Wnt
25  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
30  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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di vi si on vPECeHEOR5HBE Jreres-ofpast e dhe oghgmiqahpathwaysidrspotegeribefion of
transcri pti g @%ﬁi er.. bi ndi n rotein a
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response el enent bj ndi rotein (CREB). al so appears to play a role,
al bei ¢ B ssm%rJ%fb&&&4“&@%&%@@5@5@&%‘@1@(‘ﬁg@ﬁ),édﬁpjf ﬂ%ﬁotherhe Tol & of GSK3
I n modul at 'sﬁ‘cgtrgt@% bidh 3 NAPRALIESH08 of Xbtiva .dW—Qe‘ll@PRPF\%},%IﬁHPﬂRE' sm 10 may be

of particular relevance to nedical conditions I n whi neur onal apoptosis
can occur . Festemb (HSF-bY artdtbs e AMR rdspande tlememtebinding plotein €GREBPIFIKAl zhei ner' s

and notor peuron di seases, ogr essi ve.supranucl ear.. pal s corti cobasal

degener at i BEI? appaeﬁffq?’?’%%'asrc’]ﬁi %écdgtés.suei sf?e‘f/‘ﬁf’rlg r?%u}’aﬁlgg cﬁl}e@?‘f a@ﬁ@\?ﬂs't hat GSK.3 is

abl e to hymge rdesESRS W Abeulkthy ddilglaoipdpiekie, Vs & E-aiopebtie mcBimisnl,au.

Hyperphosphor%l ation of 15 Tau disrupts_its normal binding to m crotubul es
I

and nayOal 5yibeglirarclpraeleyanss tq Bedica conditions ip which ngpronal appptogifent s. It i s
bel i eved t ' i ' | eads t
elieved tha octcnlle. r%{/ Hg,'ie%%%!th\ége ﬁeg%}ﬁﬁa,%o%, epﬁlggsﬁfﬁlfzhleﬁi@%gd Tgﬁ s to

event ual neurona JSEunction an gener ati on. tion o
phosphor y| atotarmeutoh disagges,ipndgréssive suprafucl@di|Rlsyyegrtic thasal gleganetidion, means of

limiti d/ . t d i f . .20 Diff L
B cel | LynBioiek S seRe o eaf 1 tes e SRRuE et GrE S 0 g8Pared by the conbi ned
action of elesphérglatectie hiictotudelpassaeinted ptdteis Tau.( BEphosghstylabdn b hi bi tor s

(CDKi ), which are negative cell cycle regulators. p2/KIPL is a CDKi key in
cel | cyél e Tregisrupts iisnormpldirding to microtubules and may also lead to the formation

of intra-cellular Tau filaments. It is believed that the progressive accumulation of
these filaments leads to eventual neuronal dysfunction and degeneration. Inhibition
of Tau phosphorylation, through inhibition of GSK3, may thus provide a means of

limiting and/or preventing neurodegenerative effects.

20  Diffuse Large B-cell Lymphomas (DLBCL)

Cell cycle progression is regulated by the combined action of cyclins, cyclin-
dependent kinases (CDKs), 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

25  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 p27KIP1 expression
in this type of tumour is an adverse prognostic marker, in both univariate and

30  multivariate analysis. These results show that there is abnormal p27KIP1
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clinical  si gfnifGARE fugoSHG 8t HNlParidiflous Bmgm%biﬁ%yﬂ?e%d%feﬂd dohot €I n may
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MA, Chacors | ,B-biNognfhonfad ARE baus§dciatedVitH dnrze b eliriead odicomdHakepp M Garci a
JF, Piris MA _Departnent of Pathal og%f C}g rge[nMgle |l a Sal ud Hospital, Tol edo,
Spai n.) Chr omaichey Bphaiches-Beate MeditaMrp Coacsdi ) MuReohi €@m3raplbeyti ¢ | eukaeni a
(CLL) is the ymshe CORARR j@,%@lfe&ﬂ R, GarctdVE, P %Rfﬁe&?ﬂeﬁﬁ&ﬁaﬁml th
approxi mately 10,000 new cases di agnosed each year Parker SL, “Tong T,

Bol den S, W nicgePAe lCiatedHostitat, iToteidesSpaib)97. Ca. Cancer. J. din. 47:5,
(1997)). Relative to other forns of |eukaem a, the overall prognosis of CLL

is good, Wtrb}g¥§QL£ heh”c.Dgng@&ar}ged stage patients having a nedi an survival
15 of 3 years: ftidar abi ne as initial therapy for

synptomatic CLL patients has led to a higher rate of conplete responses
(27% v 3%0 arigtCellclabhioriymphqeytig teakaemin(Glleés the mrost scmhm (BB ukaetifa imihd hs) as

conpared wt reviously used al kyl. at or - d theragpies. A though attaining
a conpl ete crwgqt?fﬁhl_elpﬁg%%ﬁs"é‘t FRPET ‘Wﬁ%@a@@%?‘fﬁ@% ﬁ?‘_ﬁ’i‘%’?Fd %Elgfgp t owar d

i mprovi ng surphiad SIi, ol IF, Bblien REWGdotPA : @anBastaBi S, BISYhEd. Clacdof attain
conpl ete rem ssion or falf to respond to fl|udarabine. Furthernore, all

patients wit CHICRT:5¢ (18DadRelptive tp otherfonns ofdeukpemiay tie|oyerel psgesesis olaking its
role as a si r@,l‘?is%gg&twith even the most advanced stage patients having a median survival

15  of 3 years.

The addition of fludarabine as initial therapy for symptomatic CLL patients has led
to a higher rate of complete responses (27% v 3%) and duration of progression-free
survival (33 v 17 months)as compared with previously used alkylator-based
therapies. Although attaining a'complete clinical response after therapy is the initial

20  step toward improving survival in CLL, the majority of patients either do not attain
complete remission or fail to respond to fludarabine. 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

25  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

30  advances in the therapy of this disease are to be realized.
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el etions. Indeed, virtually no responses to either alkylator, or purine
anal og t hePQpSFPPESGEL0 ?F%@éﬁ%ﬁt%ﬂgﬁm&gﬁh?r@ﬂ%eg’Pﬁb‘l‘Q@“inﬁ%tF‘ii_tmti on case

Series Kor phi @si%lhirRﬁHtﬁHE%e%ﬁ&lf&QH&E'@L éntswﬁ%gh&g}aagwoduction of a

t herapeuti c agent at has the ability to overcone resi stance
associ at ed fmictipn. g5t8odngtien ¢fcartherapattic agantithdt hpsttleenabiility Ity oveecametigor advance
for the treatnent of the di.seas Fl.avopi |t dal d CYC,202. inhibitors of
cyclin-dep &éﬁstmtﬂcﬁg%sggla{%ﬂdﬂ@eo%?ﬁm{}&l%fofldn bgg %OﬁiﬁP?}g?téallgge ﬁﬁrfai](anant cells
from B- cel hdwedat®©for thel tyeapide vt ihe diseaskem a (B-CLL). Fl avopiri dol exposure
results in the stinulation of caspase 3 activity and in caspase- dependent

cl eavage of, p27(kipl)., ative regulatqor of the cell cycle, which is
over expr es%@doPlﬁ_ﬁﬁ-@ELCfCB%%d‘}h@%%o 9}‘&8‘3@9%%?@3??64@‘11‘66 Fﬂ‘é’t@%pl ridol

i nducegg AR AN F nhd¥igBaMt QBN Crrdr BPRAGY Ik lkrﬁﬁi&?d%i@ 1&REh S (BL@Legt ! vation of
caspase-3 w thout 15 evidence of bcl-2 nodul ati on or dependence on

functional p53. Byrd JC, Shinn C, Wsel enko JK, Fuchs EJ, Lehman TA, Nguyen
PL, Flinn Flavopiidel exppsuresgsidlisiin the stimulagipe obeaspasy 3 aptivibrandrip casprsg2/ 34721 from

of oyl in SosandE sReleR 2t o2 odgP ke Feple i ob AR ol oo Bl L "escr  bos
t he use of oberttpressed imB-LRILNYBlood. 1998 Nov 15;92(10):3804-16 Flavopiridol induces
apoptosis in chronic lymphocytic leukemia cells via activation of caspase-3 without
15  evidence of bcl-2 modulation or dependence on functional p53. Byrd JC, Shinn C,
Waselenko JK, Fuchs EJ, Lehman TA, Nguyen PL, Flinn IW, Diehl LF, Sausville

E, Grever MR).
Prior Art

WO 02/34721 from Du Pont discloses a class of indeno [1,2-c]pyrazol-4-ones as
20 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.

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

and their preparation, pharmaceutical compositions containing them and their use as



and sul phonyl pyrazol o[ 3, 4-b] -pyri di nes as cyclin dependent ki nase
inhibitors. WD 00/62778 also fromBristol Myers Squi bb discloses a class of
protein tyre wecokizease i nhibitors. 25 WO 01/ 72745A1 f r p@T/GR2U060w@®R07
describes 2-substituted 4-heteroaryl-pyrimdines and their preparation,
phar maceuti cal conpositions containing ghemand their use as WO 2006/ 077426
PCT/ GB2006/ 000207 11 inhibitors of cyclin-dependant ki nases (CDKs) and
hence their use in the treatnment of proliferative disorders such as cancer

| eukaem a, psgriasis . ang. t | i ke,.. VO 845 from Agouron describes

45 m not hi av o gl s S el brigei ineth () S BBk elhe RRRbee (o).
such as CDK1, of @plzferatiddisordend sedBreh carldes; leukadniiv Gizbiiads drdl tBd Blee. di rected to the
t herapeutic or prophylactic use of pharnaceutical conpositions containing

such conmpoundg. and to met hods of treating maljgnanci.es, apd. other disorders
by admi ni st er Miy° ?lf%‘étfr%xgweﬁé%scegess‘*cﬁewnetaw%@aHa%vau\m o1 indhitme £ v om

Agour on di scl 0ags. @SRl Il8aseDIGNIshi ATCDR Wsies, (b4 SRIMACIEN ch can

conprise an aride-substituted benzéne ring |li'nked to an N- 10 contai ni ng
het erocycl § ¢ gwenijpn i3 s@dite8290 therhaxapeutic or oplpyjlastin psedofpbhosassutizak | ass of

3-am nocar bonyl - 2-. car boxanm do thi ophe derivatiyes.as.protein kinase

“ahi bi tors. VEHFRI AR et eraust AR v BeEisounds « nat
medi ate or i add dhdr desetderstycddnfigictih@erfdclivoagbunte sucthédmpduads. of protein

ki nases such as cyclin 15 dependent kinase or tyrosine kinase. The Agouron

conpounds hav or heteroaryl rin t.ached .direct or though a
oo o® e By 85y o RG0SR o o BOR iR SPLSrS £ g% B 001 39108 and
WO 02/ 00651 ( Batfbubds VWHickest corlisaRe atide SabstilutdiesenrdiRgingBiked Rl C

conpounds that are inhibitors of trypsin-like serine protease enzynes, 20
especi al | Y0 f aeeng#ining heterpcydic@i®iipn. The conpounds are stated to be useful as
anti coagul ants or for the prevention of thronboenbolic disorders. US

20021 0091116 (811 Bhosh harmB A GALOR ARG MO0 P40 80D G 51 05

di verse groups o erocyclic co s as in ors o or Xa. Some 1-
substitut ed pyarbaainddcthidpbareniedestivas &s mhotsml kirssel irdutdtoescenpl i f i ed.
WO 01/53268 and WO 01/02369 from Agouron disclose compounds that mediate
or inhibit cell proliferation through the inhibition of protein kinases such as cyclin
15  dependent kinase or tyrosine kinase. The Agouron compounds have an aryl or
heteroaryl ring attached directly or though a CH=CH or CH=N group to the 3-

position of an indazole ring.

WO 00/39108 and WO 02/00651 (both to Du Pont Pharmaceuticals) describe
heterocyclic compounds that are inhibitors of trypsin-like serine protease enzymes,
20  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.

25 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



25 US 6,127,382, WD 01/70668, WO 00/68191, WO 97/48672, WD 97/19052 and WO
97/ 19062 (all to Allergan) each describe conpounds having retinoid-Ilike WO
20061077426 PCT/ CB20061000207 12 activity for use in t&wr%%gt of

vari ous HYP&I8PE1% erative di seases including cancerd 3 10 (Bayer)
describes a class of am no-dicarboxylic acid conpounds for wuse in the

treatment of cardiovascul ar di seases. ?Alt hough pyrazoles are nentioned 5

generically, there are no specific exanples of pyrazoles in this docunent.
WO 97/ 03071 (Knoll AG discloses a class of heterocyclyl-carboxam de

deri vat i vesctivity fersuse imthe freatmeateiveriousdtypemral erptiveediseasss inghedingn di sor ders.
Pyrazol es c&rcgrsmenti oned generally as exanpl es of heterocyclic groups but no
specific pyrazol e conpounds are disclosed or exenplified. 10 WD 97/ 40017
(Novo Nordi sk) describes conpounds that are nodul ators of protein tyrosine
phosphat as&80 02070/00BaRr Y dsthibes a clisnofatinc-dichrbdk glid asdsongponhdssfor of pyrazol e

3- car boxam des _as annahi nqi d recenpt or | ators for treating,neurol ogical
cond! t1 on 15 e BTR T tiaise s i, PHLORGHGHARS Lo ed | n cancer
chenot her apynelivilly, theteSarBab skifltstemples 8f pyRId3Ish tHidocomrpOuUnds are active as
anti-cancer agents or whether they "are ‘adm ni stered for other purposes. WO

01/58869 (Bristol Mers Sqai bb) di scl oses cannabi noid receptor nodul ators
that can b&QHQ30H: Enol|AQ) digflaspraelass of Aeterocyclylcaghaxamides. The main use

envi saged y§;vati toant dnESPl ' ; h greference is
made to thgérﬁaglgfsn%{féémz%eg%%#ceféeh%q%ﬁog%%g&f%%ﬁ%s?%%l Sgci ence)

di scl oses #re(ryntiondd gemerhily laj exiiphes rof hetbmcydiergraups buew spscifiongi ci des.

1- Unsubsi tut ed razol es ar i scl osed synthetic internediates. WO
2004/ 039798}"('1'3—‘?,]??‘{%%9%5“%8P@éﬁscﬁg’é%dccgﬁ?‘ﬁ‘&gﬁie(ﬁint aining a 1-substituted pyrazol e
25 group as inhibitors of apolipoprotein B secretion. The conpounds are

stated 100 WO 90&60 LT (NIVoINRAibK)igscaibedcodgpodhds thitaramobylperd dfprsteim a. WO
2006/ 077426 PCT/ GB2006/ 000207

tyrosine phosphatases.
WO 03/020217 (Univ. Connecticut) discloses a class of pyrazole 3-carboxamides as
cannabinoid receptor modulators for treating neurological conditions. It is stated -
(page 15) that the compounds can be used in cancer chemotherapy but it is not

15 made clear whether the compounds are active as anti-cancer agents or whether they

are administered for other purposes.

WO 01/58869 (Bristol 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

20  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
25  group as inhibitors of apolipoprotein B secretion. The compounds are stated to be

useful in treating such conditions as hyperlipidemia.



13 WD 2 0 04/00 0 318 (Cellular Genom cs) discloses various
am no-substituted nonocycles as kinase nodul ators. None of the exenplified
conpounds ame0 2@ynEam es. Summary of the Invention 5 TherCmedrdosoo02er ovi des
inter alia acid addition salts of the conpound 4-(2, 6-
di chl or o- benzoyl am no) - 1H pyrazol e- 3-cagboxylic acid piperidin-4-ylam de
and crystalline forns of the acid addition salts, particularly the
met hanesul phonic acid and acetic acid salts. The invention al so provides
novel pr 0cessqry hs/RioS PRI REnGRRE U bses VafioRChflino Adiifitd | On salts and
crystalline fornms thereot, as welfl as ‘novel chemcal i1 nternedi ates for use
i n the processesocytlagas kivgsainaiulatars.t Nene qf thpvixdmglifitrbcomgmutdscareises of t he
conmpound and its ?Ci d addition salts, as well as novel therapeutic uses of
anal ogues of BYf2'¥:di chl oro- benzoyl ami no) - 1H pyr azol e- 3- car boxylic acid
pi peridin-4-ylam de. 15 Accordingly, in a first aspect, the invention
provi des an agimnigdbf thelTnsédtionof 4- (2, 6- di chl or o- benzoyl am no) -
1H pyrazol e- 3-carboxylic acid piperidin-4-ylamde, the salt being other
than a hydgoch| oride, salt. The free basge,
of 4- (2, 6- o oy BYERKieR BYvAdRS ey A'f iﬂﬂf %?55108ﬁ@!%ﬂiﬁ%%@ﬂnoen%ﬁ%ﬁ-
pi peri di n- 4- y hppARodnz oS I R RLI-SarBh§ 116 8¢iH YERrBAM-{ARideQhgul @ (1): H
Ct HO O N N O1HN 20 H(I) The conpound of the formula (1) may be
referred to i erysthilige &gymis o€ theiagid adlition saltscprettduésaly theimethanesulpbenie asid eni ence,
as "the conmpound” ."th nmpound of formula (1)" or "the conmpound of the
i nvention". Eg%cﬁacgtflc %c#g%a tg'synonyms refers to the WO 2006/ 077426
PCT/ GB2006/ 000207

The invention also provides novel processes for preparing the compound, its acid

10  addition salts and crystalline forms thereof, as well as novel chemical intermediates

for use in the processes.

The invention further provides therapeutic uses of the compound and its acid
addition salts, as well as novel therapeutic uses of analogues of 4-(2,6-dichloro-

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

15  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):

H
N
Cl
0]
N
H

H

cl N
0

/ /\N

N
20 H 0
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

(I)” or “the compound of the invention”. Each of these synonyms refers to the



14 conpound shown in formula (1) above and having the chem cal nane 4-(2, 6-
di chl or o- benzoyl am no) - 1H pyrazol e- 3- carboxyl i c acid piperidin-4-ylam de.
The salts to which this application relates are acid addition salts of

4- (2, 6- di CRPBG™BEnz oyl am no) - | H pyr azol e- 3- car boxy! i'¢ TEEFAH06/000207

pi peridin-4-ylam de. The terns 5 "salt" and "acid addition salt", may be used
|nterchangeably inthis appI ication d4 may the terns "salts" and "acid
addition salts". The terns "salt" and "salts" as used herein refer to the
acid addition salts unless the context indicates otherwise. References to
the conpouremfound sBowh thfoehela ihABEK adhag thetchethiezialagre3t-(20@r boxyl i ¢ acid
pi peridin-4-ylamde and its_acid addition salts include wthin their 10
scope al | §16%1Pa‘? egzoy aminndFspumels-Seuspedicargmiraridimttylamds.e the cont ext
admts, N oxides, other ionic forns and prodrugs. The acid addition salt
may be sel qgt el @mcﬁaﬂufsa gnewaplreme@ lareaéaldaﬂdﬂloﬁ%h@s%f&ﬂ(zfd @ihiofd1€ 9r oup
consi sting of acetic, adipic, nic, ascorbic (e.g. L-ascorbic), aspartic
(e.g. L-as ;bamaowla)qmdbé&rlzeyremk @mﬂvpnyhcuexdzumldlmaﬂiﬂmdc cTliecterms ( +)

canphor i.C) . capri rylsc cl an dodecanoat e,
dodecyl Eul p?lurl 3 ac%cﬁadﬁlgt%% sx‘ﬁ H‘lh% u? ‘r}ﬁw nl?tgmhanlgggbn%glutﬁéﬁgﬁin c?%b?urrarl c,

gal iact aric ma;e‘:&hﬁ t:eﬁjlsl“sa@”laﬂd Meqad @clﬂlltﬁ‘on sB]-ts”g ITihe @e3ing, “lsagi”umu F‘QﬂTﬂs’C?s(lﬁe?J

D-gl ucuronic), glutamc utam c), a-oxoglutaric,, glycolic,

hi ppuric, HEEinHERRcthe P@éﬁéf? jen aa?t maletsithe ¢qpieyt ndicptes ofhgevise and

(f)-D!_-Iactlc) | act obi oni c, |aurylsul phonic, maleic, malic, (-)-L-malic"
mal oni c, Z(i’{ef@éd%@ﬂ%%ﬁ M@Uuﬁd 4I(E'€ld¥omd}%9ﬂz*6§iaﬁﬁ§o%w|mﬁﬁ@k&e-@€ g. .
naphthalene - sul phoni c), t’hal ene- 1, 5- di sul phonic, nicotinic, oleic,

orotic, oxawib@xylpalmdlptl}mldllp de aqdhtﬁ@@ld@ﬂdlélon p&ltﬁph@ndﬂcmﬂgem c, stearic,
succi ni IS . r.f.ar ]

t ol uenégul pﬁ%’%% %lg?tag.’ﬂp‘{t(?{é%rggélaglssgtp%{?;{%ﬁrc if 2 + ré @%é{ﬂ‘g ;(XI ha 0| c acids. 25
One sub- gr exjdegitteeioticafdrhd ardipredrtigss i ncl udes saI ts formed with an acid
selected fromthe group consisting of acetic, adipic, ascor bic (e.g.

L- bi t
dogzggno: g)n’f ﬁﬂg frl‘{:‘ lorbgfﬁtatg?yat?q s(’?fjl gg If?o’l)‘}gi)f 5‘%?‘@‘“@@5? SE ef 8d ébmrDl ;I uconi c),
| L |
i ey Bt g it b et
en

PCT/ cszooa(@adz@spamc
15  capric, caprylic, carbonic, citric, cyclamic, dodecanoate, dodecylsulphuric, ethane-

zenesulphomc benzoic, camphoric (e.g. (+) camphoric),

1,2-disulphonic, ethanesulphonic, fumaric, galactaric, gentisic, glucoheptonic, D-
gluconic, glucuronic (e.g. D-glucuronic), glutamic (e.g. L-glutamic), a-oxoglutaric,
glycolic, hippuric, isethionic, isobutyric, lactic (e.g. (+)-L-lactic and (+)-DL-lactic),
lactobionic, laurylsulphonic, maleic, malic, (-)-L-malic, malonic,

20  methanesulphonic, mucic, naphthalenesulphonic (e.g. naphthalene-2-sulphonic),
naphthalene-1,5-disulphonic, nicotinic, oleic, orotic, oxalic, palmitic, pamoic,
phosphoric, propionic, sebacic, stearic, succinic, sulphuric, tartaric (e.g. (+)-L-
tartaric), thiocyanic, toluenesulphonic (e.g. p-toluenesulphonic), valeric and

xinafoic acids.

25  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),



15 maleic, palmtic, phosphoric, sebacic, stearic, succinic, sulphuric,
tartaric (e.g. (+)- L-tartaric) and thiocyanic acids. Mre particularly the
salts are aovel2medifsicon salts formed with an acid sel ect edT/GB2WS/000207

met hanesul phoni ¢ acid and acetic acid, and m xtures thereof. 5 In one
enbodi ment, the salt is an acid additiofpssalt formed w th nethanesul phonic
acid. In another enbodinent, the salt is an acid addition salt fornmed with
acetic acid. For convenience the salts forned from net hanesul phoni ¢ acid
and acetic acid ma e referred to.herei.n as.t.he t hanesul pho e or
reayl ate sart sepepdf, PO BRI s S SleBE R o B s g B o
salts of the Lmuent) 4d thidBydde £id¢st al | i ne or anorphous or a mxture
thereof. In one enbodinment, the salts are anorphous. In an anorphous solid,
t he three di nensi onal structa&ge t hat H,o,r mal ly exists in a 15 crfystal i ne

form does not Moy rarticylaly;thgsalfs areracidrpddibion s3lis Tapmed withean 3cid slseisd o one

anot her i n t hg.amupBAYc 50 AL EHEKIE MR Mitttrel ARAQM see for exanpl e
Hancock et at J Pharm Sct (1997), 86, 1). In another enbodiment, the salts

are substantially crystalline; i.e. they are from 50%to 100% crystalline,
and nore par t Incagegmbypdinteat thesplt icanzcid addision sgvfopmed with meithanesulphopicat | east
60% crystal li %ﬁ or at least 70%crystalline, or at |east 80% crystalline,
or at least 9 /gl'cryst alline, or at least 95%crystalline, or at |east 98%
crystalline, or at least 99%crystalline, or at |least 99.5%crystalline, or
at |least 99. Blénothgs¢mbddiment, tho salieix ampdié adddidsh saityfetneddl witteacetina@d.f ur t her
enbodi nent, the salts are selected fromthe group consisting of salts 25

that are from50%to.100% crystalline, salts at. ar.e at | east..50%
crystal L ne.  Egopb Ry T b Andd 06 mihabyloPlhie A58 B R o o

| east 70% cr ybd Rfdried € hé&raintas tHehiadthzame aulpNon20 86 mesyl#e 6alRGhd GEe2410 641900207 16
at least 80%crystalline, salts that are at |east 90%crystalline, salts

that are H |®B8&ctiv@Bo, crystalline, salts that are at | east 98%crystalline,
salts that are at |east 99%

In the solid state, the salts of the invention can be crystalline or amorphous or a

mixture thereof.
In one embodiment, the salts are amorphous.

In an amorphous solid, the three dimensional structure that normally exists ina

15  crystalline form does not exist and the positions of the 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%

20  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
25  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



crystalline, salts that are at least 99.5%crystalline, and salts that are
at least 99.9% crystalline, for exanple 100%crystalline. 5 More preferably

the salts may be those (or may be selected fromthe group consi sting of
those) t4P2Y%FR7 4,10 100 % crystalline, for exanpl e Pt $RRA 00484,

crystalline, or at least 99%crystalline, or at |least 99.5%crystalline, or

at least 99.6%crystalline or at led$t 99.7%crystalline or at |east 99.8%
crystalline or at |east 99.9%crystalline, for exanple 100% crystalline. 10
One exanple of a substantially crystalline salt is a crystalline salt forned

Wi th met hafesuBPRenYstalidd, Salts AR0OhRQF 183 I0W @yRillide, SaBRShANd Alldayt crystal line
salt is a cr%stal line salt forned with acetic acid. The salts of the

i nvent i on, 9p% crystalling, paltsdhai et at least WY gpitaltine dalisehef arhgtdeast ¥ or non- 15
sol vat ed ( | I sol vat ed

(e. 0. anhygrygtﬁlsl?‘ej%ﬁg %)l"({gar%la{elg%s?@gj%% - s}ﬁg%%%ﬂggﬁ?%}t Fﬁ% 92?3%t alline salt
formed w t brystellinajfesenapipdani @)% ciystalkiae. def i ned herein. The term "anhydrous"
as used herein does not exclude the possibility of the 20 presence of sone

wat er op of,in_the .salt .g.a crystal of.th . ,For exanple, there may
be sorregwaM eB’iﬁge%bi}’h}?rngWga%Ber@é ee(a%’fla}(h%seg%ﬁ%%t%%?&e Z9R crystal), or

M nor anouBmistihg Bfﬂho$é)@nab@fé}95%‘toﬂb6%&yﬁtalﬁiﬁe,@or@J&K?‘le?dt)leasﬂ_m cally, an
anhydrous formcontains fewer than 0.4 nol ecul es of water per nol ecul e of

conpound, s&iétallingras ableastdOutrystaling, ar afdeasbi s orcrystalline; ongllesstl es of wat er
| f : () i | th
per mol ecubg cof crésZTlﬁﬁ’é"BoaH ’Pé%sﬁ 9\‘/92{ /%Wﬁl@ opat'TQA.,?g%’.k%scr&ftall‘é‘@etddﬁg% . N anot her

enbodi nent, the ts are so ere the salts are d, they can
cont ai n, f teastORHYpLmystaliimes for exampde HOleaystelinaf wat er of crystallisation,
nore WO 2006/ 077426 PCT/ GB2006/ 000207 17 usually up to two nol ecul es of

wat er, .g.gn.0NE | egul f..water o two.nol - wai ef..

on- st 85 hoatarerne RE4SeBuodtRl e dine MR P HEE R o R B unber of

mol ecul es afethaBéstiphphieaeidt is | ess than one or is otherwi se a non-integer.
For exanple, where there is |less than one nol ecul e of water present, there
may be for Another example of a substantially crystalline salt is a crystalline salt formed with

acetic acid.

The salts of the invention, in the solid state, can be solvated (e.g. hydrated) or non-

15  solvated (e.g. anhydrous).

In one embodiment, the salts are non-solvated (e.g. anhydrous). An example of a
non-solvated salt is the crystalline salt formed with methanesulphonic acid as

defined herein.

The term “anhydrous” as used herein does not exclude the possibility of the

20  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

25  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



5 exanple 0.4, or 0.5, or 0.6, or 0.7, or 0.8, or 0.9 nolecules of water
present per nolecule of conmpound. O her sol vates include al cohol ates such
as et hanol avez2meo77exopr opanol at es. The salts of the preBENGBRIgeWRI70N can
be synthesized fromthe parent conpound 4-

(2, 6-di chl or o- benzoyl ami no) - | H pyr azol elB- carboxylic acid

pi peridi n-4-ylam de by 10 conventional chem cal nethods such as nethods
described in Pharmaceutical Salts: Properties, Selection, and Use, P.

Hei nri ch- St ahisudldipttotyvo nfclerulek ef @ater, Wt ongtrhol¢dadk diOwIter drFBOImodecB@639- 026- 8,
Har deover, 38<§é$agq%f%ﬁsfpg¢jﬁgné8§§y@g%% 356 ¥e RREd i Shits s Tamber JIF €Par ed by

reacting the

di chl or 0- benzgyleaRsiwaldtppot R20le8s Barf RO XY dthGwdeiadoRliRedrdipgy 4- Y1 am de
with 15 the appropriate acid in water or in an organic sofvent, or in a

m xture of t Hexampls; wheye teraisilgss thuowae metrawle pEwater pigsint ghere magbe fast hy |

acet at e, h i r Qrano Qr ceb onizty e Jsed. | n another aspect,
the. i nventi oreamsl GESr B3B8 07 BFEhaP b e Bh o s B TR ¢ of

4- (2, 6- di chl onoletignayongsund) - LH pyr azol e- 3-carboxyl i ¢ acid piperidin-4 20
yl am de, which nethod conprises formng a solution of 4-(2,6-dichloro-

benzoyl am no) 2| H pyrazol e- 3-carboxyli ¢ acid piperidin-4-ylam de free base in
a sol vent (t9@?"c§¥‘1a§ﬁs ?‘H%in‘}?ﬁ’ela gF‘Qf ﬁf)”tlhﬁ?oqﬁ?%("lr{ilrléo%?p Petent s, and
treating the solution with an acid to forma precipitate of the acid

addi tion sal tTheldRs @lhélpRBeht Rvedithadn BS syntieolzed from thélpaei@bmpiindwhi ch is
mscible with the solvent 25 in which the free base 1 s dissolved. The

sol vent i n whi2éhdiederorheagosiac)-EHiparagplaidtaprbogy e anid piperidip-4odamide by n whi ch
the acid dit salqt L8 I ] abj vel the solvent in
which the tr eéé)lngéa}lshéﬁ%ds? hl&ﬂlﬁ% ﬁg%t#fl&dﬁhgg%lrg% ﬁgﬁéglhgg%%eﬁéa\r;\%a%ﬁ%’fléﬂ the acid

addi ti on sal tSals: BropbeiastSefeation, ahd Yss @l Heihegch Stahll (EdaoTansitie Gent i n whi ch WO

2006/ 077426 PCT/ GB2006/ 00 id addi t] It | | ubl
subsequent |y DEFGH S Lo +Heots e HpreBoisr i hodh daedte® S0l ut on.

I'n an al t er nagénegalliyediRRGal®f cah Bk E’leﬂﬁke_@By ﬁ;@&tﬁg&ﬁ@bérb&r&oﬁ%bﬁnd A&, 6-di chl or o-
benzoyl am no) - 1H- pyr azol e- 3-carboxylic acid piperidin-4-ylamde is dissglved

ina 5 sol vedithlewrisnzasilamging)-Vidirarazele-3aeertexhiciacip piperdintiyylamide Wil vent ,
thereby tpgf Ot'hglaﬁaropriate acid in water or in an organic solvent, or in a mixture of the two;

generally, nonaqueous media such as ether, ethyl acetate, ethanol, isopropanol, or

acetonitrile are used.

In another aspect, the invention provides a method of preparing an acid addition salt
of 4-(2,6-dichloro-benzoylamino)-1H-pyrazole-3-carboxylic acid piperidin-4-

20  ylamide, 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.

The acid may be added as a solution in a solvent which is miscible with the solvent
25  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



solution of the acid addition salt with the volatile acid, and the resulting
solution is then concentrated or evaporated to isolate the salt. An exanple

of an acid Pt salt that can be nade in this way j ate salt.
I n anot hev?“)z@g)g@ﬁ?pt he invention provides a nethod of )ﬁfjg?(%‘#zﬁ(gﬁ@&%zci d

addition salt 10 of 4-(2,6-dichloro-genzoyl am no)-1H pyrazol e-3-carboxylic
acid piperidin-4- ylam de as defined herein, which nethod conprises treating
a conmpound of the formula (X): p M,,CM NOM HOC NN OH NNH((X

wi th an organigc Qqr..inorganic acid as defined herein, other than hydrochloric
acid, in 8 Wagihﬁ%?@ 15 755 8pItblE subseqHs l?%‘ég?c@refi-s%ﬁ?t‘b?td ¥4 bony! group

and form aEre@i‘fzith@émioﬂ&{?tjo?@'t of , ,
4- (2, 6-di chl or o- benzoyl am no) - | H pyrazol e- 3-carboxylic acid

pi peridin-4-ylam de with the organic or inorganic acid, and optionally

i sol ating {mhan aliggiativeameibed ehfosming aniacid afditipp salt, #H8.6sdithlotos t ypical |y

preci pitat 1€110 h L : EL oS f 20 can be

i sol at ed bg&szé{’)lg@antto?gﬁoéﬁ %ng E%Ib%gm?’ra gi?np ﬁ?gtiglo{ g[ﬁ% ﬁgﬁaﬁgﬁﬁﬁ | tration.
One sal § f sslvenvtorhprésingw/esidtile acid and geioadiwecd-sdvdny, thérebyf todernbase and
optionally to. another,salt form. by nethods.well known.to the skilled

per son. ForolBeR e acid qunééft&é@éhwhatﬁ%a@ e AT oP R sal ¢

sol ution t hipuakearas] HBvapaRtaidinste Bk YO AA08AAFIE426n RGTLERAG6/ 000207 19

am ne stationary phase (e. g a Strata-NH2 colum). Alternatively, a solution
of the sabkalt that cambemadeain this wayasithe dceigte brllsodi um bi carbonate to deconpose
the salt and precipitate out the free base. The free base nay then be

conbi ned wi I f {5t g e or
el sewher e%%&g?ﬁ?&%@éaﬁg glg/s? ﬁt(? i ﬁ;rg‘%g%‘l ad&‘ %’}gol ti %ﬁ{@g%@ égﬁﬁggﬂgggﬁ%r/rber of
advant a@es ofH4-€2,6-tivhloro-benzoylamino)-1H-pyrazole-3-carboxylic acid piperidin-4-

ylamide as defined herein, which method comprises treating a compound of the

formula (X):

Cl

X)

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

20  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



correspondi ng free base. For exanple, the salts will enjoy one or nore of

the follow ng advantages over the free base in that they: wll be nore

sol ubl e and wepeeotwisl be better for i.v. adm nistrati onPC®EGH2006900207nf usi on)
10 will have better stability (e.g. inproved shelf life); wi ||l have
better thermal stability; wll be |lesslbasic and therefore better for i.v.
adm ni stration; w || have advantages for production; wll have inproved
solubility in aqueous solution; 15 wll have better physicochem cal

properties; iriye BaNehatyPHacy @k, aStrata QML QALY | MickdativelRda solifRy: Jfdee an

i nproved therapeutic index. The nethanesul phonate salt formis particularly
advant ageous ¥édawaier egn bertecated avith sodigy pipar f@fetéldémléﬁeff@rﬁﬁléﬁ@fures and in
condi ti ons of_hi: ' i i ' - i, Cl s defi ned
horei n) . abscHeuPiyt Guihe e QUE Bhe for ek Emp R BO: MBHOS AR MOk a0 |
aqueous condi by arsf thdmebadsrdesdribedh alsove e elkéveletre beatier sol ubil ity and has
better physiochem cal properties (such as a high nelting point) relative to

ei n includes

ot her saltgs. e term stahl.e' "stabiljty'. as used he

chon car st abdieeyingeBartion sftdpls Enimbeydf el BEpRT e, " The term
“chemi cal st alirbesohdingrR Badeh For bxeen 1€ MRAMNLwIIEeHioPeneSIraid€of he an i sol at ed
form or in the formof a fornulation in which it is provided in adm xture

with for exanfllewingiedraniaess oy dha feehaseintthdiiteeyearri ers, diluents or

adj uvants as described herein, under normal storage conditions, with little
or no chenmi cal degwidldetmansadnbldensdhpos iwili bhbetteShiriio- sdnznistraticalde gibyy' neans
the WO 2006/ 077426, PCT/ G3B2006/ 000207 20 conpound can be stored in an

i solated solid forff"8P the formof a solid formulation in whichit is

provi ded g adniaxt wilkha¥é biter b@BGXRPIoroRaaRimRERYL | cal | y accept abl e
carriers, diluents or adjuvants as described herein, under normal storage

condi tions, with Wilthavebeter thermdisiabiléy;at e transformation (e.g. hydration,
denyaration S 30 BHESALRN, HIERSRIALbARE STy ShHRLALLS O
e will have advantages for production;
¢ will have improved solubility in aqueous solution;
15 o will have better physicochemical properties;
e may have improved anti-cancer activity; and

e may have an improved therapeutic index.

The methanesulphonate salt form is particularly advantageous because of its good
stability at elevated temperatures and in conditions of high relative humidity, its
20  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
25  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



transition). The ternms "non-hygroscopic" and "non-hygroscopicity” and
related terns as used herein refer to substances that absorb |l ess than 5%

by wei ghtwg)rzﬁdﬁﬁb%jé%? to their owmn weight) of water V\hw‘ﬁlgﬁ%g@%o}og

conditions 0 relative humdity, for exanple 10 I've humdity,
and/ or do not undergo changes in cry%al line formin conditions of high
hum dity and/or do not absorb water into the body of the crystal (internal
water) in conditions of high relative humdity. Preferred salts for use in
the preparation of ljiquid, (e.g. aqueous) pharmaceutical conpositions are
aci d addi t FURPA £30 bestirRd érsarvﬁféafgiéwat)?@n,am SHOT &f & Selitbiommyleiaes 15
thereof asjdehiings Reviakdin LBYOES it 2reRhhpieYpHafn el Lot carrier
(e.g. wat elrn) of grelgf?elr than 15 rrg/.m’ orf t hg Y[? (;lui decé%??earée?e.fgé. wat er) ,
nor e typi cedrtigrs,gliksante or adjuvants2g desgtihed hepeinfundairioymgl terbgs candaon®5 ng/ nl, and

nore prefer Y. greater . th 3 m.. _ln.anoth spect, there is provided
a phar maceWﬁFilﬁ}egoé&ﬂﬁgéﬁi'ft?%gmggﬂﬁn?{gprﬂ%"'ahﬁ dmﬁ‘ﬁ“a‘%ﬁ%‘%ﬁ °ol uti on cont ai ni ng
an aci ds adshidtieationalidsoatizhti0m,cBysehllgsation, Gecbfalpdatiadibigd)id-state phase

1H pyrazol e- 3-carboxylic acid piperidin-4-ylamde (such as the nmesylate and
acet at e anHangitionhr es” t her eof as defined herein, and preferably the nmesyl ate)
in a concentration of greater than 15 ng/m, typically greater than 20

my/ i, pre*rﬁéﬁhhg/“noamesglso%éogi@%dzé mgtq&scgﬁgﬁ%%e@ela{eeft&ﬁ@ab ¥sedl €ater than

30 ng/m.. 25 1n a preferred errbod? ment , harmaceuti cal conposition
conpri ses hereiagefentgsubsiaicas thatrabserhtless tiang Yaby weight (aelativeito thedrdwn of

4-(2,6-dichl - j -1 -azol.e- 3- carbhaxyl.i id
o1 per i di n- ¥t o G SrETbERN roRIEGRDY Bied ERATL 36 SRl e sait or a
m xt ur g0t hegweélative IAnteng and/oedd B0 uader@s ahgds ih bastallbe P R06/ 077426

PCT/ GB2006/ 000207 21 ny/ nl_, tépi ally greater than 20 EITJ/ m, preferably
great er t heQpdiionggf high humiditygné/or do pqtabsosh Watsr e te bedupl o ciygiehi . I n

anot her asggﬁn,al&,Q@r)iglg?g%{_ay?égﬁOpﬁig¥ggaﬁ,eygg€ncg%ous solution of an acid

addi tion of 4- | or enzo ) - 1H pyrazol e- 3-car boxylic
acid piperidin-4- 5 ylam de (such as the nesylate and acetate and m xtures
t her eof asPrgédriedsaltshor uderip theypiienagdtionoh Bquid (R uquesnb)phiarmadsaticah pH of 2 to

12, for exé‘c;m[go%iti%ng Qre%cid%ﬂgitircm Gt (such as the mesylate and acetate and mixtures
15  thereof as defined herein) having a solubility in a given liquid carrier (e.g. water) of
greater than 15 mg/ml of the liquid carrier (e.g. water), more typically greater than
| 20 mg/ml, preferably greater than 25 mg/ml, and more preferably greater than 30

mg/ml.

In another aspect, there is provided a pharmaceutical composition comprising an

20  aqueous solution containing an acid addition salt of 4-(2,6-dichloro-benzoylamino)-
1H-pyrazole-3-carboxylic acid piperidin-4-ylamide (such as the mesylate and
acetate 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..

25 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



particularly 4 to 7. In the aqueous sol utions defined above, the acid
addition salt may be any of the salts described herein but, in one preferred
enbodi ment , wa206/0me26l at e or acetate salt 10 as defi nedP¢iBEGBRMGG/0@RA | N
particular the nmesylate salt. The invention al so provides an aqueous
solution of 4-(2,6-dichloro-benzoyl am n@)- 1H pyrazol e-3-carboxylic acid

pi peridin-4-ylam de in protonated formtogether wth one or nore counter
ions and optionally one or nore further counter ions. In one enbodi nent one
of the count efglnNgpically glesiet idn bo m@rlﬂlebﬂawgﬂé&eﬂah@wﬂghﬁﬁaﬁﬁb@t e. In
anot her enbodi ent “one of the counter ions is omthe fornulfation buffer
as described prefeeably gngathr than 3@eweanke. In a further enbodi ment there may be
one or nore further counter ions such as a chloride ion (e.g. fromsaline).
The invention chl oro-
penzoyl am no) ey Ape EhE iR, AR Wiklh an dpitealnth

protonat ed 2ultfaddr6edjeiltrerbenztianine)- Hi-pymarae-Senartiozylic amd;pwedlchn%ed from

met hanesul phonat e, gnd, acet ate ptiona count er
Tons such So_Hetriedntyas R R sdibo it and HittiRs PerPhirteiied Bfinl T han one
counter ion tme@m@@a@eml dehitidA had a #H of 2 to 12, for example 2 to 9, and more

(2, 6-di chl or o- benzoyl am no) - 1H pyr azol e- 3- carboxylic acid

pi peri di n- 4- ypatiswalyito hrotonated formwill potentially contain a mxture
of counter ions for exanple a 25 mi xture of nethanesul phonate and acetate

counter ions ﬂ{}ﬂe QLR dt%n?ﬁggr%? Sié‘%{feethe Eéigtaﬁ'ﬁflor?&ll'ﬂﬁ%ﬁ bse' g%fﬁié‘:h as a

chl ori de ion. nvention t provides an aque l'uti on of

4- (2, 6-di chl osats dmnbm/henﬂn tbod, in d>ne|-prq:fyrrreadz&mh®dﬁnem,as bmeyylate oaegdethte salt

pi peri di n- 4 yI r ot.anat 2006/ 077426 PCT/ GB2006/ 000207 22 form
t oget her %Ig q’h%ﬁlﬁ néldﬂﬁf“gﬁculﬁ %nlac@il%tﬁtséﬁ f r om met hanesul phonat e and

acetate and opt| onally one or nore further counter ions such as a chloride

Lona_ andI a nirkg inw&ltfoherse(piclpwa'é%%naqm&slﬂhﬁ%wfMq?,ﬁ-di&ﬂoﬁaaeﬁﬂfylﬁﬁ?nd))nt er alia
y dil sSsol ving e salt, I1n.a solution . of acetate 1ons (e an
acetate buf f elll?l PdFazﬁl)‘i%d?"éE‘Bin}F ﬁ@‘dé}?eﬁ@ét“aﬁ |18 pofongted Soym foggthcrot mesyl at e

lons. The mesyifabhe &‘lﬂox@%ﬁﬁ%ﬁioh@ﬁﬁ dgﬁbfnali’l? oRé 8131%6&: ﬂJHhérQ@unt&Cinst th in a

nmesyl ate: acetate ratio of from 10 | eSs, exanple 10:1 1:10,
one embodiment one of the counter ions is selected from methanesulphonate and

15  acetate. In another embodiment one of the counter ions is from the formulation
buffer as described herein such as acetate. In a further embodiment there may be

one or more further counter ions such as a chloride ion (e.g. from saline).

The invention therefore provides an aqueous solution of 4-(2,6-dichloro-
benzoylamino)-1H-pyrazole-3-carboxylic acid piperidin-4-ylamide in protonated
20  form together with one or more counter ions selected from methanesulphonate and

acetate and optionally one or more further counter ions such as a chloride ion.

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

25  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



nore preferably less then 8:1, or less than 7:1, or less than 6:1, or |ess
than 5:1 or less than 4:1 or less than 3:1 or less than 2:1 or |ess than

1:1, nore <§%§0t3)ﬂ§7%£q?rl y from10 1:1 to 1:10. In one er‘rtf,%(}}({%:&mo@zg nesyl at e

and acet aY e present in the solution in a nesylatée:acetate ratio of
from1:1 to 1:10, for exanple 1:1 to 1:8, or 1:1 to 1:7 or 1:1 to 1:6 or
1:1to 1:5, e.g. approxinmately 1: 4. 8.22The aqueous solutions of the salts may
be buffered or unbuffered but in one enbodinent are buffered. 15 In the
context of the acid addition salt fornmed w th nmethanesul phonic acid, a
preferred fumftegethes withmefoe mokeoeaustdr fone salestast fram asthinesutphooate emd acet ate, for
exanpl e at sol uti.on .nH of apprexi mat el . 6. At this.pH and jin the

acet at e bu??eg/‘}t? aqd:@tloﬂgﬁh%@éﬂfog%@ﬁ@g CQE?%‘ 1lségsf §ucﬁ§§a EIQBE%‘SH 0# of about 35
ng/ mM . Thenfahieshdéoft he i nvention are typically pharmaceutically acceptabl e
salts, and 20 exanpl es of pharmaceutically acceptable salts are discussed in
Berge et at, 1977, "Pharmaceutical]l cceptable Salts,"” J. Pharm Sci.,
Vol . 66, ppheaqueaus alifiepesan bedgm "ﬂ%éf” l?bgélﬁ&?éw%am@e@teﬁl&m y accept abl e

18y al 59 DB GAAEMa@ os Nk FaRAL Buth P68y AR g Mack BRI £ONVer ted Tnto

pharmaceutically acceptable”salts. Such® non-pharmaceutically acceptable
sal t for ns stlhiéenedfonesylatesons. dhermgssilate aifid adetatelsng meebe prosent iitbe conpound

(2 o0 g RV ARl AT Ree oo Ay
hydrogen  ber e de o o por A (e Yol boral & ncl - see f or
eianplge Ad Eeéﬁ@’é’a 4\or 350 @?%73714‘2‘63%5@14"%12%8956%%5 b m%%@@alﬁrlz fiefeni stry, by
25 20y G40k, SRSl Mo g o020,
509- 514) i solwhincih atnhesylateiavetateonpoofifion ¢: lrte ddi0etbr wkanpled:1 toRt& poper oxybenzoi ¢

acid (MCPBA),,, f« X |, jn.an.nert solvent .such as 5 dichl oronet hane.
The conpound tﬂ-l?fz?rg-'g{g’gh%? %?B%ﬂéb%'a?ﬁ?ﬁ%ﬁa%qﬁ' 6¢IE%:ZO| e- 3-carboxylic acid

pi peridin-4-ylam de, fromwhich the acid addition salts of the invention are
derived, The aqueous solutions of the salts may be buffered or unbuffered but in one

embodiment are buffered.

15  Inthe context of the acid addition salt formed with methanesulphonic acid, a
preferred buffer is a buffer formed from acetic acid and sodium acetate, for example
at a solution pH of approximately 4.6. At this pH and in the acetate buffer, the

methanesulphonic acid salt has a solubility of about 35 mg/ml.

The salts of the invention are typically pharmaceutically acceptable salts, and

20  examples of pharmaceutically acceptable salts are discussed in Berge et al., 1977,
"Pharmaceutically 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

25  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



salts may exist in a nunber of different tautonmeric fornms and references in
this application to the conpound include all such fornms. 10 Mire

parti cul ar | wo Jovs/d7he@eaci d addition salts of the inventi orcT/GBm@ogywzaZol e ring
of the 4-(2,6-dichloro-benzoylam no)-IH pyrazol e-3-carboxylic acid

pi peridin-4-ylamde can exist in thet tautoneric forms A and B bel ow
For sinplicity, the formulae in this application show only formA but the
formul ae are to be taken neverthel ess as enbracing both tautoneric forns.
/40 ~O NH NH. HH N, N- HH 15 A;B .. Mreqgver, in the context of the
aci d addi ti onOEqMHe LGRS WM?IBIP]?” %&t&neﬁﬁ@ﬁ%fs%eme’ pages. More

(2, 6-di chl or 05 BeREAY! RB:RS e bdMiRAF e FouRBHN!. VE. BEGIAY (Syn. Comm.
piperidin-4-ylamde and its salts al'so include variants wth one or nore

i sot opi ¢ substI77ut,i56HS§14)anwvhich theedmine nerapeundas 1sagted withar el ement i ncl udes

hydrogen 1+ nel geR R RORAERRIGERE. ot TR th an b BB B, [ 2 P20 1O

ref erencess t adiciaslomethangl oxygen include within their scope respectively
12C, 13C and 14C and 160 and 180. WD 2006/ 077426 PCT/ GB2006/ 000207 24 The

i sotopes may he radi oactive or, nop-radi oactive. In one enbodi nent of the

i nvention, th echH‘[BBHWd‘g'(Qe%ﬁtcélofP' P W%&'ﬂﬁﬂr?z@&gﬁg&x@ﬁ@gﬁcomounds are
preferred forpbiRERARSHiGe, Y whidh aRokReiddRiBh elisi ile inhOWBN 8fe delid, compound
may contain one or nore radioi sotopes. Conpounds containing such

r adi oi sot opessaliagnay Bxipidn g sember af differehit saptamaricdommrandxeferencesgn @t onpassed by

ref erences to, aﬁéaqiog odfhE:'cgn .I?c&éae. su %rmmesyl ate salt) of 4-

al.t
(2, 6-dichl oro-pBenzoyI am noTP(i dﬁy azo e-g{]car%oxyl ic acid
pi peridi n-4-ylam de are any polynorphic fornms, solvates (e.g. hydrates),
conpl exesl( e. More pacticukarlgnin thoanid addisoncaltcdfahdinatmmnptht pymecipougpdsthsuch as

cycl odextri nS4-(2%-d1%}c1)lrgpol-ggnggyl\zllmmgn%)-lH—pyrazole-3-carboxylic acid piperidin-4-ylamide
can exist in the two tautomeric forms A and B below. For simplicity, the formulae
in this application show only form A but the formulae are to be taken nevertheless

as embracing both tautomeric forms.

{ §
NH NH
H—~ H AN
- \(S/
—_ N_
N b
15 A B

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

20  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 '>C, 1°C and '*C and '%0 and '®0.



10 netal s) thereof. Crystal Structures of Acid Addition Salts of

4- (2, 6-di chl orobenzovl am no) -1 H pyrazol e- 3-carboxylic acid

pi peridin e As described above, the acid addi

4-(2, 6- dI‘XﬂF%OIﬁ@T'Hg zoyI am no) -1 H pyrazol e- 3-car boxyl i tP! &@36690%02%

pi peridin-4-ylam de can be anorphous or substantially 15 crystalline. In
one particul ar enbodi ment, the salts24re substantially crystalline, the term
"substantially crystalline" having the nmeani ng defined above. In particular
the nmesylate and acetate salts of

4- (2, 6-di cfﬂhorsotbpmw bariivagtive dr pyr-edidaeie: It andembddinesaif the

pi peridin- 4 &12 are substanti al lC\\{ Prﬁstal | i neS The crystal s descri bed
herei n and* FORRPUNS CopipIg nada ¢ HPPReT SYSHEUPROWES fike 20

i nventi on. prEt&rearf&sthala u@i@@sé hﬁlaﬁotﬁé%%tb@hm%nt qt@tvw&sthe%@mp&uﬂhﬁdyact erised
using a nunber of tec ques including singl'e crystal X-ray

cryst al | ogeenidiy One(owmyrepmtopﬁsf Comppimsts coftxirpm)suckiiadiadsotones miay scanni ng
caloringtr spectroscopy, e.g. Fourier Transform
infra- p%d g%ég gqﬁh%é%%ﬁ?ggThe behavi our of the crystals 25 under

condi tions of varylng hum dity can be anal ysed by gravinetric vapour

sor pti on sAilsdieasorapedsedl byaefeyenxdiRDacibatdition seds (©g thé medydate salgtofid- st ruct ure of

d . f d tal| wh b i ed
out atbcor e oEb Ry B Rl S BONe U dBr A8 0 GB2006/ 000207
25 as thosﬁ‘re%ljﬁélly%ﬂ:h'i@fo%ﬁ samtes(kﬂwtaﬁ‘gnt&h eds (@gylﬁtlatlb@gr aphy, C.

G acovazzo , D Viterb cor arl li, G Zanotti and
M Catti, cqmplexaseaciatwaies with eampstundy speh as mgtdaﬁww,@zfc@mglemmér sity Press,
1992 IﬁﬁsN nga? J%ge%§78 4 (p/b), 0-19-85579-2 (h/b)). This technique involves
t he analysi's a?t interpretation of the X-ray diffraction of single
crystal. The crystal structure of the nmet hanesul phonic acid salt of

G falditio-Saits dichordherydyilamiac)-tH-
pi peri di n- 4- I ) by X-ray crystallography - see
Exanpl e 2 Befow & data for crystals of the

TR G B R i

pyrazole-3-carboxylic acid piperidin-4-ylamide can be amorphous or substantially

15  crystalline. In one particular embodiment, the salts are substantially crystalline, the
term “substantially crystalline” having the meaning defined above. In particular the
mesylate and acetate salts of 4-(2,6-dichlorobenzoyl-amino)-1H-pyrazole-3-

carboxylic acid piperidin-4-ylamide are substantially crystalline.

The crystals described herein and their crystal structures form further aspects of the

20 invention.

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

25  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



Information File (CIF) Format (see Hall, Allen and Brown, Acta Cryst.
(1991). A47, 655-685; http://ww.iucr.ac.uk/iucr-top/cif/home.htm).

Al t er nat i vewlo doas/o7iasmat s such as a PDB file format (e.geCH/GBI9AG/000WNISi St ent
with that of the EBI Macronol ecul ar Structure Database (H nxton, UK)) may
be used or preferred by 15 others of skp3l in the art. However it will be
apparent that the use of a different file format to present or manipul ate
the coordinates of the Tables is vvithi n the scope of the present invention.

The crystal sfrygh 'dEs%nQéci llﬁé?@mqﬁﬁ)ﬂ & u éhltefls ofCt !stlaﬂligtriﬁgreé G@coﬁtkﬂ)ur es 1 and

2. Fromthe X-ray crystallograp res, It found that 't he
mesyl at e sal tHhasVor200,8D.cVigesb@lF. SdemLGrélltlh@tdeettmrglsl\/lb@atnng to an

orthorhonbic ace.qr . Su as .Pbc #. 61), .and. has cr. | ice
paranmeters at %%m?é“g‘-gﬂg’@(lfggrysgaufgaﬁll?'(ébffrdl%m%“%é Hys: Aﬁ}a&B@&B y = 900.
Accor dingly, 833520.911By, OcIvhgasizomnhb))l Maisittehaijut afvoRkedwedaslyss and

nmet hanesuIC£h0n| c acid salt of

4- (2, 6- di chl onsEEetadgn efthnd)ray Aitfiyatian of doge exrpBbxyl i ¢ acid piperidin- 25
4-ylam de which is crystalline and: (a) has a crystal structure as set out

in Figures 1 ﬂfé@k&m@ﬂ@&% of e rﬂé%ﬁan@stﬁﬁﬁéﬁfc%bdssfaft%?ﬁ[;ﬁéd%’c%lc%—f' ned by the
coordi nates i n Exanpl e herein; and/or WD 2006/ 077426 PCI/ GB2006/ 000207

26 (c) has crlgegwﬂamlao) lH@ymplarBecaelmyh@ a@@plﬂaemhs-‘leﬂerm@l)e hapbeen. 44(10),
c=38.49(4) Aet gﬁ) Ka S 10anad Seg% 2abe vystal structure that

bel ongs bel ong etrgm}f 3?% grcﬁ% 1°6'%8 rou as Pbca (# 61). 5
Alternatively, the crystalline structure of a corrpound can be anal ysed by
the solid stBdbée 2 givbddogrdinaé data lfcay:r}l's’mmmthd] (Z$-dmhlombeﬁ2®[%lﬁ)mo) RRD can be

carried o acco dj to.conventi gna ch as those descri bed
herein (sgi E%W'ﬁ? § -g§rboxylig acid Ripgrid 8@&‘6& ”t“&?y erséy llibé}m&ailoaa? Yaction, Ron
Jenkins and %ﬁ%ﬁﬁau&n F@whey ForfndPREe M1l %me&aﬁﬁﬁmi\'ﬁwa@fy& (1@996) The

presence of defined gea ) §as opposed d 710 to random back ground noise) in an

XRPD di f f r act 84T, &6 sroBhditpdtveswitraac uifmcr-topfepfhome - md). o licoaptive filsf
crystallinit Yformats such as a PDB file format (e.g. format comnsistent with that of the EBI

Macromolecular Structure Database (Hinxton, UK)) may be used or preferred by

15  others of skill in the art. However it will be apparent that the use of a different file
format to present or manipulate the coordinates of the Tables is within the scope of
the present invention. The crystal structure of the mesylate salt is illustrated in

Figures 1 and 2.

From the X-ray crystallography studies, it has been found that the mesylate salt has

20  acrystal structure that belongs belong to an orthorhombic space group such as Pbca
(# 61) and has crystal lattice parameters at 93 K a=8.90(10), 5=12.44(10),
c=38.49(4) A, a =B =y =90

Accordingly, in another embodiment, the invention provides a methanesulphonic

acid salt of 4-(2,6-dichlorobenzoylamino)-1H-pyrazole-3-carboxylic acid piperidin-
25  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



A conpound's X-ray powder pattern is characterised by the diffraction angle
(20) and interplanar spacing (d) paraneters of an X-ray diffraction
spectrum rel ated by Bragg' s equation, nX= i ere n=1;
X, =wavel e‘ﬁé?@%@?ﬁ%ﬁﬁe cat hode 15 used; d=interpl anar s%ga%nﬂg?&g)géfw

6=di ffraction angle). Herein, interpl ﬁnar spacings, diffraction angle and
overall pattern are inportant for idg tification of crystal in the X-ray
powder diffraction, due to the characteristics of the data. The relative
intensity should not be strictly interpreted since it nmay be varied

: y
dependi ng & t hsas cayistadiatticsrparmegary o3[k grHIR(K0), patd 441 ®, 6T389(And
measur enmen Q_le; LQJps.. addition, 20 the diffraction angles usually nean
ones whi chkégi cige@iarf aph@rrange of 20f0.2. The peaks nmean nai n peaks and
i ncl ude peéls nhs al caysge strivdvave tiae delomgsdelong td dir ardiorloombiogpaes gouper t han t hose
stated above Bgé&#h acetic acid and net hanesul phonic acid salts of
4-(2,6- di S¥eh s fcﬁp'an‘i no) - 1H- pyr azol e- 3-carboxylic acid
pi peri di n-4-yl am de have 25 been characterised by XRPD.
4-(2,6-Bi CWI@fn@@wé\)Z,@b’d @italihe shichid eZotpdusBEdd®eltnhlgseddydhe solid
pi peri di n-4-yl am de rre?ghanesul phoni ¢ aglipg sal .t has an X—yﬁg powder
di ffracti oﬁa%éﬁcmqﬁe e5Xaay Pavdsy Riffraciond@RALY. HRRIP garsbe oppi /077426
PCT/ GB2006 7 = b 21| ’,H—E %%l - carboxylic
acid pi per?%?%gtglcégﬁ(eégg&é%eﬁogpg‘%ﬁgpggﬁa%ﬁg@eg% - T Sgé/%o elf%)gi ffraction
patt ern essshinilatrédpction ©HOway RawdeFDiffreciod, RémJeakink andBebert heSnydewder X- r ay

diffractio att.erns.are _express in.terns of .t 5 diffractiaon angle
(20) - % nt ool Wiy K st NGV S8 i refineP of BfiEnedpetls GagHRgiE ngi v, i n
anot heng enppdhdbackbio8nd AYiEE)iA AN XRPDMifRstogragiia8icant At iy crystal line
met hanesul phoni c acid salt of 4-(2,6-dichlorobenzoyl am no)-1H

pyr azol e- 3coBPBELipg 2degesepisry@llingyn- 4- yl ani de having an X-ray powder
diffraction pattern characterised by the presence of nmajor peaks at the

qQifractio , . i hdg th in Table
A Tabl e %(%O gt/?dAé ZQhy 10wBRDaitdth & dhhABRYiscANAGHE Gidrdcdibn 3811e (20)

and interplanar spacing (d) parameters of an X-ray diffraction spectrum. These are

related by Bragg's equation, nA=2d Sin 6, (where n=1; A=wavelength of the cathode

15  used; d=interplanar spacing; and 9=diffraction angle). Herein, interplanar spacings,
diffraction angle and overall pattern are important for identification of crystal in the
X-ray powder diffraction, due to the characteristics of the data. The relative
intensity should not be strictly interpreted since it may be varied depending on the
direction of crystal growth, particle sizes and measurement conditions. In addition,

20  the diffraction angles usually mean ones which coincide in the range of 26+0.2°,
The peaks mean main peaks and include peaks not larger than medium at

diffraction angles 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
25  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.



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
addi ti onal weakes@ts2 he diffraction angles (20) and i nt exqalGBrase/®EATi Ngs
(d) set forth in Table B. 15 Table B 20/ d/A 12.80 6.91 21.40 4.15 22.00
4. 04 WD 2006/ 077426 PCT/ GB2006/ 000207 28 23.50 3.78 25.00 3.56 The X-ray
powder diffraction pattern may al so be characterised by the presence of
peaks at the diffraction angles (20) and interplanar spacings (d), and

12" 10760 5, 167 DIFTHbES SR IR EA0 3 ool I iR i it %6 T 26
14. 00 6. 32 7 acdiit. &bl Gltda@s & Xrby pOwvder diffradGion pattern essentially as shown in
Figure 4.

In each case, the powder X-ray diffraction patterns are expressed in terms of the

5  diffraction angle (20), inter planar spacing (d) and relative 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)

10  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 (28) and interplanar spacings

(d) set forth in Table B.
15 TableB
209/° d/A
12.80 6.91
21.40 4.15
22.00 4.04




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 4.27 18 21.40 4.15 40 22.00 4.04 42 22.90 3.88 71 WO
2006/ 077426 _PCT/ GB2006/ 000207 29 23.50 3.78 45 23'98C§K%%m§émn 4.40 3.65
32 25. 08Y%28EYE1 26. 00 3.43 18 26.50 3.36 20 27.00 3. 8.00 3.18
14 28.40 3.14 14 28.70 3.11 17 The .invention further provides a
substantially crystalline methanesul Bhonic acid salt of

4- (2, 6-di chl orobenzoyl - am no) - 1H pyrazol e- 3-carboxyl i c aci d pi peridin-4-

yl am de which exhibits peaks at the sanme diffraction angles as those of the
X-ray poaderz3'ffrac 59T pattern shown in Figure 3. Preferably the peaks
have the pane b |relafive intensity as the peaks in Figure 3. In a preferred
enbodi ment, theggi[nvengisgm provides a substantially crystalline

met hanesul_phani c lacid salit of 4- (2, 6-di chl orobenzoyl am no) - 1H pyr azol e- 3-
carboxylic_acid piperidin-4-ylamde having an X-ray powder diffraction
pattern sUbsXant pawdey diffractionnatiern npay glse e gharacterised by the presence of

peaks at the diffraction angles (20) and interplanar spacings (d), and preferably the

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 4.27 18
21.40 4.15 40
22.00 4.04 42
22.90 3.88 71




10 The invention al so provides a substantially crystalline acetic acid salt
of 4-(2,6- dichlorobenzoylam no)-1 H pyrazol e-3-carboxylic acid
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salt of 4-(2,6-dichlorobenzoyl-amino)-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 3. Preferably the peaks have the same

relative intensity as the peaks in Figure 3.

In a preferred 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

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-



In a preferred enbodi ment, the invention provides a substantially
crystalline acid addition salt (e.g. a nesylate or acetate salt as defined
herein) of 4-(2,6 25 dichl orobenzoyl am no) - 1H pyrazol g3 jc acid

pi peri di Pﬂ‘hﬁ?é”%ﬁ"mﬁe containing a single crystalline ﬁgflg%g@%?%b'}aci d
addition salt and no nore than 5% bg wei ght of any other crystalline forns
of the acid addition salt. WO 2006/ 07%426 PCT/ GB2006/ 000207 31 Pref erabl Y,
the single crystalline formis acconpanied by less than 4% or |ess than
3% or less than 2% of other crystalline fornms, and in particular contains
| ess t han 4-slaméi¢phavinggnabearpordiehiiffiastioghpatisn sibplentially\asskewn ine forns. More
pr ef er abl yFiﬁE%% single crystalline formis acconpanied by |ess than 0.9%

or less tha .8% or less 5 than 0.7% or less than 0.6% or |ess than
0.5% or less than 0.4% or less than 0.3% or less than 0.2% or |ess than
0.1% or | Esscrydtalindacibaddition sekssf thhimmerdiol téf alsbie vimraptdrised bpt her
crystallin orng, for exanpl Q wei ght of other crystalline fornms. The
subst ant i a&fére @ﬁaélmnigﬁéﬁ’g@leﬁy%%ﬁ{i on salts preferably are substantially
free of 10 residual organic solvent used, e.g. to recrystallise or

ot her Wi e P ésylatdRlt5at beenQihalysdbgDSIDandasxhibity @ hedSat\¥ad 8r°C dud tone
enbodi nent, therefore, the crystals of the acid addition salts (e.g. the

met hane- sulhpHesempesitien attbe spapavadt s) of
4- (2, 6-di chl orobenzoyl am no) - 1H pyrazol e- 3-carboxylic acid

pi peri di n-Acaekﬁﬂglgﬁnaﬁ&h&raxﬁécalt& WARGBn RAIRE B nleSPistelsiRBr 4095y 15 wei ght of
residual solvent {(e.g. water or an o;rg@anl'c solvent), for exanple |ess than
5% r esi duadicloiobenzoylaming)- 1Hepgazoleatrcardpmlic laeid pipenidn-49danvde whisk t han 2% , or

| ess than . 1% | han 0. 5% sol.vent . 9@&, ' t he crystalline
aci d addi t]isca)urllﬁ1 ysdgcirutsgg %g’.{%l?l?sﬁ%lee nn%%%%ﬁcefes?}ﬁ%%?na ece%?%gg'regsgt“éheéal ts) are
anhydr bs, subjeetetl @ DSCanhydr ous” havi ng the neaning defined 20 above. The

nmet hanesul phonate salt can exist in a stable anhydrous crystalline form

whi ch, al though absorhi ng sone,sutface er in condjifi of high relative
P i ¢y TR g 8 e BED SO0 Fy bt » Bed oal-60 (g osuch
cong! E | ONSthe ]Iaaﬁppﬁeﬁe/wwan@é filriier ek 6t AR PC Qe $hk e@mpdsRiohBFention in
condi tions of hi

: the compogund. The absence of peaks at lower temperatures indicates that the

acetate salt is anhydrous.

15  Accordingly, in another aspect, the invention provides an acetic acid salt of 4-(2,6-
dichlorobenzoylamino)-1H-pyrazole-3-carboxylic acid piperidin-4-ylamide which
is anhydrous and exhibits endothermic peaks at 231-232 °C (e.g. 231.50 °C) and
292-293 °C (e.g. 292.88 °C) when subjected to DSC.

Where the acid addition salt of 4-(2,6-dichlorobenzoylamino)-1H-pyrazole-3-
20  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-

25  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.



25 hum dity can be anal ysed by standard gravinmetric vapour sorption (GVS)
nmet hods, for exanple as described in Exanple 7. The acid addition salts of
t he i nventi wo masiohesf urt her characteri sed by infra-red pepeBlne@eOTRY, €. (.
FTIR WD 20061077426 PCT/ GB2006/ 000207 32 The infra-red spectrum of the

met hanesul phonate salt (KBr di sc nethod}lcontains characteristic peaks at
3233, 3002, 2829, 1679, 1632, 1560, 1430, 1198, 1037, 909 and 784cni .
Accordingly, in a further enbodi nent, the invention provides a (preferably 5
substantial | y j & § i ! 0

4-(2, 6-di chl oﬁﬁﬂ%ﬁiﬁiﬁf’.ﬁﬁgﬁﬁ N o ?E&@%f?gﬁ%g@g%ﬁgﬁﬁ%%t}l ES:H 4% Gf less than

pi peri di n- 4- y}%nirdess theat2%e ghothértesystatlirierfbimzs, amdsidd pepizotar containgless thamal ysed

using the KBr_dis th +Lhat, contai ns haract er.i st i aks at 3233,
3002, 2829, 1%7F P*‘Cligg?ﬂ“?f"é"éﬁ,W%‘ﬁﬁ?oﬁ%%?“?ﬂg%ei,°“§6g‘4°r§ﬁ66%9‘§ YeHE1. 10 As
wi Il be evi dedihglé egstalline fdrorie geionpaiad Bylespthan 0 O opkbCkhadl0igyd, onlessal ts of

the invention can be characterised by a nunber of different physicochem cal
paramet ers’  ABBBP-dVamgr Ipss than & 6% éﬁléfsr%@‘(é%o@ilﬁséﬁ]ﬁﬁn(lﬁ%: orlgssi®anon provi des a
met hanesul phomig, Gled Gial 608! orfeds i o1l b AR READAL AN 10 kad oyl 820! e- 3-
carboxylic acid piperidi n-4-y?am e mesylate salt which is crystalline and

i s 15 char act ey weight df\ptl®nyrystaBine formsy for ¢xampdan§¥o by mzighaof othyr apystalide of t he
following paganeters, nanmely that the salt: (a) has a crystal structure as
set out in Fifglifés 1 and 2; and/or (b) has a crystal structure as defined by
the coordinates in Exanple 2 herein; and/or 20 (c) has crystal lattice

par anet er s at TRSsubstamill9 Qfyb)lineleill2ddifiod Oilts pecfar8bl4 AeddubstlutiallyFre€bf = y = 90;
and/or (d). has a crystal structure that bel ongs bel ong to an orthorhonbic
space grotlh Ksigpel 9szapissalvent used. e-gatpfeeystpldse Prptherpyisg DrEly tb%\?@g%Pf di ffraction
pattern charagh&rsbRrert fvh iGapr esence of 25 maj or peaks at the diffraction
angl es (20) and interplanar spacings (d) set forth in

In one embodiment, therefore, the crystals of the acid addition salts (e.g. the
methane-sulphonate or acetate salts) of 4-(2,6-dichlorobenzoylamino)-1H-pyrazole-
3-carboxylic acid piperidin-4-ylamide are crystals which contain less than 10% by
15 weight of residual solvent (e.g. water or an organic solvent), for example less than
5% residual solvent, e.g. less than 4% or less than 3%, or less than 2% , or less than

1%, or less than 0.5% solvent.

In one embodiment, the crystalline acid addition salts (e.g. the methane-sulphonate
or acetate salts) are anhydrous, the term “anhydrous” having the meaning defined

20 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
25  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.



Table A, and optionally Table B; for exanple wherein the X-ray powder
diffraction pattern is characterised by the presence of major peaks at the

diffraction angles (28), interplanar spacings (d) andg.i ok set forth
in Tabl e‘@?'f’@?/&77ﬁ2,6 and/ or WD 2006/ 077426 PCTI GB2006/ ogﬁjﬁ/gf?%?ﬁad(zﬁ exhibits
peaks at the sanme diffraction angles 315 those of the X-ray powder
diffraction pattern shown in Figure 3%and optionally wherein the peaks have
the sanme relative intensity as the peaks in Figure 3; and/or (g) has an

X-ray powder diffraction pattern substantially as shown in Figure 3; 5
and/ or (h)Theslnﬁmﬁws'p@e:tguraﬁﬂthem@@sylrﬁﬁn?éﬁ@R&&(Xf@rﬂdﬂ% myilzdd) aonta@ing- 380 C e. g.

379.8 C y 6 1 D@ Xt R 8 ai ol N -&d spectrum
when anal ;@lggacﬁegllg %‘Sﬁ ‘{aggat{%r?} ??,:6 g%’%r%gé’ﬁlgé’ 16? %’aI{“Q’OIn g’i l‘r.lisg %’(:Ldg’?aéc’:o'?eri stic peaks
at 3233, 327842829, 1679, 1632, 1560, 1430, 10 1198, 1037, 909 and 784 cm

-1 . Processes for Preparing

4- (2, 6-dichl ora-henzo 1 no) - LH pvr.azol e-.3-carboxylic id

o1 por 1 d n- AT SRR HeT A ERe bR bR TENARtaRPPYRE A eERD on

PCT/ CB29 04430311y (cYatal B lefhbRedfhonit heill SalflbSe {206 86hloh¥enzoyl-

4- (2, 6-di chl oro-benzoyl am no) - 1H pér azol e-3- 15 car box_g_l ic acid

pi peri di n- guippailderazale-Hearbexype pad pippridindeyamitiedhas exlaibispan infrac| udi ng: (i)
reacting 4: -dic - i -1 H - 3= boxylic acid with
4= no-1 - FSPEBTEG PSS ARpE Y SRR R AR A OB Y T Sl U (3 -
di met hyl anthaegetenistyd peaksatB23B, 3002, 8L ENGY 9,602, 11-560,drd3R yHOR 2 1(137) Y080l e (HOBt) in
20 di net hyl f&rmam’ de (DVF) to give the N-Boc protected form of

4- (2, 6- di cH%R3-"Mhenzoyl am no) - 1H pyr azol e- 3- car boxyl i ¢ aci d

pi peridin-4-ylamde; and (ii) renoving the Boc protecting group by treatnent

wi th hyolr oghhall b&edd frol thé fsseddy ﬂa&gfaphguma&dladdiﬁdaﬁgaﬂﬁ@lftﬁé usi ng EDC and
HOBt to pronote formation of the amide bond, the acid chloride of

4- (2, 6- di chvertionsamboghasatarissd by pymbes of diffsrenpphysigehemiitdlc aci d may be
reacted W L1, 8edr2 HeBRRIRE, ifll ferelBd WibSImEREMRIRREHSH ABvides a
methanesulphonic acid salt of 4-(2,6-dichlorobenzoylamino)-1H-pyrazole-3-
carboxylic acid piperidin-4-ylamide mesylate salt which is crystalline and is
15  characterised by any one or more (in any combination) or all of the following
parameters, namely that the salt:
(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
20 (c) has crystal lattice parameters at 93 K ¢=8.90(10), 5=12.44(10), c=38.49(4)
A, 0 =p=1v=90° and/or
(d)  has a crystal structure that belongs belong to an orthorhombic space group
such as Pbca (# 61); and/or
(¢)  has an X-ray powder diffraction pattern characterised by the presence of
25  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



nitrogen is protected. Accordingly, in another aspect, the invention

provi des a process for preparing 4-

(2, 6-di chl om® esizoydsam no) - 1H pyr azol e- 3- car boxyl i ¢ aci BCT/GB2006/000207

pi peridi n-4-ylam de or WO 2006/ 077426 PCT/ GB2006/ 000207 34 a salt thereof,

whi ch process conprises the reaction ofzm conpound of the fornula

HO d

5 H2ZN (XI'1) where PG is an am ne-protecting group,
t he presence
conmpound of t f

N C

O/ "N NH(XI) wth a conmpound of the formula (X I):

(xr): d

PG QN

in an organic solvent in

P RS etk s AR FAREUGHERIT Sy bt PRl 1) “10

and t her eaf t ediffraetimvpatigrd shewpinFgote nmd gptional PG heeigihe pedkshadyothei chl or o-
benzoyl am no) - 1H-5Zrazol e- 3- caﬁ boxl¥l.i , aci Ri Peri di n-4-yl am de or salt
t yast ; and/o

t her eof ,

10

15

20

25

same relative intensit e peaks in Figure r
(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 379-380 °C e.g. 379.8 °C
when subjected to DSC; and/or

(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-benzovlamine)-1H-pyrazole-3-carboxylic

acid piperidin-4-vlamide

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:

(i) 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

(ii)  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



and optionally recrystallising the salt to give a crystalline form e.g. a
crystalline formas defined herein. The am ne-protecting group PG can be
any protectin roup known for use in 15 protecting arn r nder the
conditioﬁgaﬁggﬁgp%ythe above process. Exanples WO ZOOQ%ggy%Q@HB&mv

PCT/ CB20061000207 35 of protecting groups, and nmethods of protecting and
deprotecting functional groups, can“%e found in Protective Goups in
Organic Synthesis (T. Geen and P. Wits; 3rd Edition; John Wl ey and Sons,
1999). Thus, for exanple, the piperidine ring nitrogen may be protected as
an ami de N@GuRhewof, avhinhgirbemecdnNEBe R} reattion & asoamphied ofthe famundt hyl ani de
(NCO- CH3) ; benzyl oxy am de (NCO OCH2C6H5, - NHCbz); as a tert-butoxy

am de (-N CH3) 3, N-Boc); a 2-biphenyl-2- propoxy am de

(NCO OC( CH3) 2C6H4AC6H5, N-Bpoc), as a 9-fluorenyl methoxy am de (N Fnoc), as
a 6-nitroveratryl oxy anide (fRFTW as a 2 trinethylsilylethyl oxy am de
(N-Teoc), as a 2,2,2-trichlg ka am de (N 10 Troc), as an allyl oxy
amde (NNAlloc), or as a 2-( | )et hyl oxy amide (-NPsec). O her
protecting groups for am nes/i nchNud

met hanesul phonyl (nesyl) grups #ghd

ne Elphonyl (tosyl) and

d§ ups such as
apar a- net hoxybenzyl (PMB) grouf Prefented am ne protecting groups are a
urethane (NCO-OR), for exanple, a benzylhpxy am de (NCO- OCH2C6H5, - NH- Cbz),
or a tert-butoxy am de 15 (-NCO OC( N3, N-Boc):; an allyloxy amde
(N-Alloc) or apara-methoxybenzyl (PMBH group. 4 particularly preferred
protecting group PGis tert- butyl oxycarbonyl I ch may be renoved under
acidic conditions. Were the protecting group PGis one which nmay be renoved
under aci diwith agomgpendofdhe fomsuladXt):sel ected to remove the protecting group
PG may be chosen so 20 as to provide
4- (2, 6-di chl or o- benzoyl am no) - 1H- pyrazqg- 3- carboxylic acid
pi peridin-4-ylamde in a particular_sgtt form Thus, for exanple, when the

protecting group is a Boc group, drochloric acid nay be used to cl eave the
Boc protecting group and produce\t he hydrochl oride salt of 4-(2,6-dichloro-
benzoyl am no) - 1H pyrazol e- 3- car bo +C acid piperidin-4-ylam de.

Alternatively, 25 and nore prefienably, net hanesul phonic acid may be used to
cl eave $he Boc group 2 (X1m)

where PG is an amine-protecting group, in an organic solvent in the presence of a

non-interfering base such as triethylamine, to give a compound of the formula

(XIID):
/PG
N
: o
H @)
Cl N N
0]
/ }N
N
H (XIII)

10  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

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



and produce the nethanesul phonic acid salt of

4- (2, 6-di chl oro- benzoyl am no) - 1H pyrazol e-3-carboxylic acid

pi peri di n- 4wyl aedes2s The i nvention al so provi des a net haeTocR0647G00297 an
intermediate of the formula (XI11) by reacting the conpound of forrmula (XI)
wi th the conpound of fornmula 30 (XIl) 3smder the conditions defined herein.
WO 2006/ 077426 PCT/ GB2006/ 000207 36 The invention further provides a novel
chem cal internediate per se of the formula (Xl). In another aspect, the

I nvention prQyi . i _ ~di€ .
Qa\fTﬁﬁ&uﬂg rgfc{agg $8d fefhoRS l@ﬂﬁﬁﬂe&ﬂlg‘hnﬁ deftotlb&GY ﬂgfcg)rrhal groups,

benzoyl am no) - 1H pyrazo 3-carboxyli’c acid piperidin-4-
t hereof, 5 wahbbfqpmdiedwiadrpGraps in QiganicrSatesig(Ta Greampod Rd Wokts; 8tde f or nul a

(XIv): d . Cl . O ~" ( with thignyl chloride in a

non- protic o%@hqncj%cvg?ﬁ ?ndoép:“)ﬂlf’wr?gtl; } él}\\?\/}’ fr %églp[éng’;e IF(ePlQ)“ernélﬁcti ng the
product of stifipodeh maiHelprite @@ Rchi@f NCOR ¥ @rarid thare XNICD-OR) 1ibe 10 presence
of a non-interferjing base such as triethylam ne opti onal I& with heating, to

gi ve a compolfamBle, 4sha medyhimide (INCOrGH:) gt bengyloxy amidedCRHOCHCdsot ect i ng

group PG fr Orﬂlﬁjl%g%%gg?émgutg%}i %E@B g-gfd&kﬁl(gé

NRINE A0 .
4- (2, 6-di chl oro- zoylamn razol e- %)é’r%gk%’iagﬁa{t |e(§1ylp% peri di n-4-

yl ami de or a mepoxyamédee®ICO-MCHpLCahatily NiBpdc),\ap adeituoystyiétheiyng t he sal t
(o, 81ve @ ol SR L o5y B ol MR RSy, 02 ned erern T
heating, for trigkayRiigleth§lory bRIRENATLNCE ab B 22IPetricEReRHBMyami@NC. The sol vent
' which ISOt epTrg)cl:f asI asn allyloxy amide (N-Alloc), or as a 2-(phenylsulphonyl)ethyloxy amide

(-N-Psec). Other protecting groups for amines include toluenesulphonyl (tosyl) and

methanesulphony! (mesyl) groups and benzyl groups such as a para-methoxybenzyl

(PMB) group. Preferred amine protecting groups are a urethane (NCO-OR), for

example, a benzyloxy amide (NCO-OCH,C¢Hs, -NH-Cbz), or a tert-butoxy amide

15 (-NCO-OC(CHj)3, N-Boc); an allyloxy amide (N-Alloc) or a para-methoxybenzyl
(PMB) group. A particularly preferred protecting group PG is tert-

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
20  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,
25  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
30  (XII) under the conditions defined herein.



carried out is a non-protic organic solvent, and it may be, for exanple, an
aromati ¢ 20 hydrocarbon sol vent such as toluene. Follow ng conpletion of the
reaction | i), as judged for exanple by the di of
starting f@%ﬁg42§XIV), the organic solvent nmay be 92%%@§§@%®gﬁwexanple by
evaporati on under reduced pressure tQ give a residue which may be further
dried, for exanple by azeotropic WO 2006/ 077426 PCT/ GB2006/ 000207 37
drying, to give a residue. The residue may then be reacted with the conpound
of the formula (XI1) in step (ii). In step (ii), a non-interfering base is
used. The fl&e fverign h@rplf@\flgfﬁgn@&@@hemlﬁalﬂn@rm e peitseobthedrimeans a base
such as trkjﬂhylam’ ne which will not forman amde 5 with the acid (XIlIl)
or the aci c?hl oride (XI). Step (ii) is typically carried out with noderate
heating, for exanple to a tenperature of up to about 55 C, nore typically
up to 50 Cln anagher aspeetytieriatentien providbea praceye fof prep@ring 4506 dichlerost ep (ii ), the

reaction be carri out .in a,polar aprotic solvent suc s A0

Lot r ahydr oPrRR e U <R R Bl R B < HRE Ry one such
as the Boc v@ichyRodebddongitizedie renoved by treatnment with acid, the acid being
selected so as to give rise to a desired salt of

4- (2, 6-di CZ;II) QFe@tiRen dshipumt ROhe Kimi¥d @@9):e- 3- carboxylic acid

pi peridi n-4-yl am de, for exanple the methanesul phonic acid salt. 15
Following step (iii), the prodyuct may subjected to recrystallisation (e.g.

usi ng 2- propanol as the sg vent p increase the purity and to give a
crystalline form Wen th \prd ecting group PGis a tert-butyl oxycarbonyl
group, the overall yield fne i

(ii) and (iii) of the process, not
i ncluding any recrystalli 5@ ion)s oOp excess of 85% Furthernore,
t he process is advantageousS in

kes use 20 of relatively sinple and
i nexpensi ve reagents and sol ve ives product of greater than 99%

purity using only sinple recrystallisation and sol vent washi ng techniques
and wi thout the need for chromat ographly. Methods of recrystallisation of
4- (2, 6-di chl or o-benzoyl ami no) - 14 pyrazol e-3- d¥d¥pxylic acid
pi peridin-4-ylam de and its salts can be carried out by nethods well

with thionyl chloride in a non-protic organic solvent, optionally with heating;

(ii) reacting the product of step (i) with a compound of the formula (XII) in the

10  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)-1H-pyrazole-3-carboxylic acid piperidin-4-
ylamide or a salt thereof; and optionally

15  (iv) recrystallising the salt to give a crystalline form, e.g. a crystalline 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
20  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



25 known to the skilled person - see for exanple (P. Heinrich Stahl
(Editor), Camlle G Wermuth (Editor), |1SBN 3-90639-026-8, Handbook of
Phar maceut iwehoos@hiss¢ Properties, Selection, and Use, CoamBoo6c®002fubl i sher
W ey-VCH). Products WO 2006/ 077426 PCT/ GB2006/ 000207 38 obtai ned from an
organi c reaction are seldom pure when i3gol ated directly fromthe reaction
m xture. If the conpound (or a salt thereof) is solid, it may be purified
and/or crystallized by recrystallization froma suitable =solvent. A good
recrystallizatj: - 5ho i i t he

subst ance to%b,éﬂ)%to;@w??éesgﬁ g’t ?égreeglgﬁ@h%/glrerggggétigt;eggg%ﬂtﬂ@%%/&é%@éfmaI I
quantity of tiedosmiis (>diiyia sedp (lipwer tenperature. It shoul d dissol ve
inmpurities readily at |l ow tenperatures or not at all. Finally, the solvent

shoul d be readily,.removed fraomthe.purifie r educt his, usually neans
That it has 38 a0 B ecRs PR tERE TR e S ot e THIS ) The o
wi |1 know r egreé&ditabhteziniding 8 bR R1ch ds@rietyldaink ivhidhawillsidp Sdranmemidy 1 f that
information is 10 not available, test several solvents. To get a good yield
of purifidd rthdhs aaid CRIER or Hiegridishloadd (Y- of hot solvent to dissolve ail the
inmpure material is used. In practice, 3-5%nore solvent than necessary is

used 50 the. Al Ayl BUmRAN BB oderk bkl IRUL g IPUARoGRR! 21 NS an

impurity which'i's"Inso e 1n the solvent | hen be renoved by
filtration amdupteabont 350\, myre typicaltyt witto A °Coe.gratemp¢rhiurein thewan® 4ddi ti on, i f
the inpure cqa‘goo q:ucont ains traces of coloured material that are not

native to the o#go nd, it my be renoved by adding a snmall anount of

decol ori zing charcoal to the hot solution, filtering it and then allowing it
to crystall ilzeep @Btk keacisrymbpabd carddd aum irsppoitraapesicsbiventcsacit & upon cool i ng

t he sol utj on. IZL i(t.is not, crystallization may be induced by cooling the
sol uti on Bel & ?S%Hf‘lr% tenperature or by adding a single crystal of pure
material (a seed crystal). Recrystallisation can also be carried out and/or

the yiel d opth beg af), e prb@ctitfordilp i8 PrefeiBly ofOsu¢R RS the Bbclghdup tBA%En bd he
conpound is dissolved in a suitahble solvent at elevated tenperature,
filtered and reRRYdR tigatment withrcidghe asd being sihgoéad soree 1 giyeirifel@ 2 conpound has

| ow sol ubi | ity 1.4 o s8i ] b z8t 110 01 | l.s.are then 25
ypi cal Iy 1 5Srsied JAEEEAC6 aRibr e Al L s EAb el 2 ' P o
exanpl e, in aperidinehylemide, fordssmnple &teimathanesulphonic acid salt.

15  Following step (iii), the product may subjected to recrystallisation (e.g. using 2-

propanol as the solvent) to increase the purity and to give a crystalline form.

When the protecting group PG is a tert-butyloxycarbonyl group, the overall yield
from steps (i), (ii) and (iii) of the process, not including any recrystallisation steps,
is in excess of 85%. Furthermore, the process is advantageous in that it makes use
20  ofrelatively simple and inexpensive reagents and solvents, and gives product of
greater than 99% purity using only simple recrystallisation and 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
25  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



In sone cases, traces of Boc-protected
4- (2, 6-di chl oro- benzoyl am no) - I H pyrazol e- 3-carboxylic acid

pi peri di r\gézx& 49(9 can remain even after recrystalli s&tlj/(%} @6%(30209 hese may
r

forma p |p| e when the acid addition salt of the IHVERTTON 1S 30

di ssolved in water, for exanple in a bhuffered solution. Aqueous sol utions of
the acid addition salts may t her ef or¥ be subjected to filtration through a
mcrofilter, e.g. WD 2006/ 077426 PCT/ GB2006/ 000207 39 a 0.5 pmfilter, or a
0.4 mfilter, or a 0.3 gmfilter, or nore preferably a a 0.2 m filter, to
renove any obtainkd fromcainpirgaaﬁereadttonam sldoer mue ivhen '(so}ateidrdilachti_si from ml)e to

filtration, an a us Iutlon th ect to heating in
the pr esenc@ctign IEW%HE W@gp&kpr@ﬁgtﬂgf?gﬂ%?oa%eg ﬁ%nesul phoni c

acid in than&alscey@aflhiéaa;yrfe&ymu@atﬁ)aIfio}nimmwrabmmtme &ﬂ't has been forned.
The further acid treatnent results in hydrolysis of residual Boc-protected

4- (2, 6- di cFcaxstllizetionsalvant propldidis ﬁgwea%zm@r&&e wmymthecsw;&tme to be
pi peri din- ?Pﬂi?d Qﬁvatgd‘{%ng;%ﬂa‘ﬁﬁé%ﬂ% Qs HAE i&%ﬁm%%ﬁst 9%9’18&& aqueous
or ogr

extraction rorra as se e exa ow 10 may al so
be used t o tengremange Oft sbmﬁddrssoltmmﬁtmunmaneach}y abiovpteaq:emmras@snooat dllesi dual

Boc- protected,.co nd., .Bi 0] ogic Acti v he

o (2 6ot CRIBHS SRR s s teid by paovstdioh tl B ReT pode guis

pi peri di n- 4spaliafiedss @mdt hdss r§l@{1{'§y BvELdikY RYiktQng aQkrseN Skilled MeReadent

ki nases. For_ 15 exanple, they are inhibitors of cyclin dependent Kkinases

sel ect ed f mlrlriwrecrmkzmwh@ntsém@par@yl@s sulpstynee. 0 if topraaformgipniin  parti cul ar

CDK4 a@zeﬁfgg@%éy are rngég |ﬁ1§%§gr§ of I%REP dédéﬁ)%éﬁgl,l%e COK1, CDK2,

4- (2, 6- D cdinitmbanaoy bflotsolvedtith pysdmcdlkath&mwrbnm;driiabisasddd In

pi peridin-4-yl.a salts al.so Vit gl ycogen
synt hase klpF%E%?mé%?/t%Rr%O?veﬂé%ﬁn E‘Efﬁi‘s%‘a'd%}’ﬁ?g h’l“roné Ifcitg:i% n nodul ati ng
or i nhi bi t ifge (h¥r@snsiung @8R Rins &Y ﬂﬁﬂiﬁ%ﬂw&bﬂ@slﬁsoluble in the solvent it

4- (2, 6-di chl oro-benzoyl am no) - 1H pyrazol e- 3-car boxylic acid

pi peri di n- Aayitheribgecmpieed; hysfilgatiansang thenalpwingabe sodutisa tasem@llizenpr ovi ding a

g}?sr‘zl ?15 C%{lcflfsf&ﬁ, ﬁ}ﬂ? ;Sn%uré EGRY St REntGANEERL oPdolodrBE mGfRlihl Hi¥GkEndtn abnormal 1y

native to the compound, it may be removed by adding a small amount of
decolorizing charcoal to the hot solution, filtering it and then allowing it to
crystallize. Usually crystallization spontaneously occurs upon cooling the solution.
If it is not, crystallization may be induced by cooling the solution below room

20 temperature or by adding a single crystal of pure material (a seed crystal).
Recrystallisation can also be carried out and/or the yield optimized by the use of an
anti-solvent. In this case, the compound is dissolved in a suitable solvent at
elevated temperature, filtered and then an additional solvent in which the required
compound has low solubility is added to aid crystallization. The crystals are then

25  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

© 30 | 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.



25 therefore anticipated that they will prove useful in treating or
preventing proliferative disorders such as cancers. It is also envisaged

that they wgwldwbgtgeful in treating conditions such aspome¢edoodmbmet i ons,
type Il or non-insulin dependent diabetes nellitus, autoi mune diseases,
head trauma, stroke, epilepsy, WO 2006/4y7426 PCT/ GB2006/ 000207 40

neur odegener ati ve di seases such as Al zheiner's, notor neurone di sease,
progressive supranuclear pal sy, corti cobasal degeneration and Pick's disease

for * examl e Ak gliupe, dioPaReeAA, DRULPHROOSHAk VSl 930es o example.

One sub-group © st a 'ons envi aged t hat
the salts 5 oﬁltetrheremmerahy@m‘ch\/prédlpdaea.usefuI consi sts of viral infections,

aut oi mune di seases and neurodegenerative di seases. CDKs play a role in the
regul ati on of  the cell c cle opt o transcrlpt ifferentiation and
Ot ot 1 on. At s el PRI Bidtioso i eope ol of HesHEmE beat mant - o
di seases in Wibfebted RERBtIASInAN S pRMELsT A ackll BlpichBY Bleisile a@RPREOSI S or 10
differentiation such as cancer. In particular RB+ve tunpurs may

parti cul ard y mefhanspulphanicasidinihe ense bf thomesylaesald fiomnwhich thmltéa%bﬁebe
sensitive to ¢he Al f&’r‘tﬁ? acjd e n%&‘t?rfEH r%s%lt?ﬁn @?d’?&%l?omklﬁi?al iGedt! bi ted

i nclude, but are not I'im carci noma of

t he bl adder, @(Mdichlofmbmojlmgm)-aHl-pylrz&oteéﬂ carﬁchyhaanrpipmmnsA&yllam&R col on
adenocarC|nona and cql on ad no % ki dney, epiderms, liver, lung, for
exanpl e adencP4rceRYFERRn todhmflgsirgdfalt. | ung cancer and non-small cell |ung
carci nomas, oesophagus, gall bl adder, ovary, pancreas e.g. exocrine

pancreatic  CeyI¢dnfafiRouss:@ABEhs o?@t&wn%itogxtafiw&'s@t ol dkSnpled beldh n, for
exanpl e squanmous cell carcinoma; a hematopoietic tunour ? hoi d

|i neage, Hbr mxadp ke useditcaemione onwevantithe fCPrnyé%@@/HfP@Pllt?étﬁk(ﬁé?ﬁl B- cel |

| ynphoma, T-c dgkin's |ynphoma, non-Hodgkin's Iyrrphoma,
hairy cell §$‘{1%JO%?E &ﬁﬂ LEl(att s |ynphoma; a hematopoietic tunmour of

nyel oi d Ilneage" for exanple acute and chronic nyel ogenous Leukaem as,

nyelodysplastﬁxuxy@h&ﬂﬂmu or pronyelocytic |eukaema; thyroid follicular
cancer; a tunour of neserichymal origin, for exanple 25 fi brosarcoma or

habdonyosar ¢ O coﬁlpm[fnr(rl%J EZ & fdlcthn)?o %9&%&1%‘1'11111%5 lﬁeﬂ},r%ia ar@gﬁ}){ RY%zid

piperidin-4-ylamide and its salts are inhibitors of cyclin dependent kinases. For

15 example, they are inhibitors of cyclin dependent kinases selected from CDK1,
CDK2, CDK3, CDK4, CDKS5, CDK6 and CDK9, and in particular CDK1, CDK2,
CDK3, CDK4, CDKS5 and CDKS9, and more particularly CDK 1, CDK2, CDK4 and
CDK9. They are also inhibitors of CDK8 and CDK11.

4-(2,6-Dichloro-benzoylamino)-1H-pyrazole-3-carboxylic acid piperidin-4-ylamide
20  and its salts also have activity against glycogen synthase kinase-3 (GSK-3).

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

25  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 Il or non-insulin dependent

diabetes mellitus, autoimmune diseases, head trauma, stroke, epilepsy,



system for exanple astrocytoma, neurobl astoma, glioma or schwannonsg;

nmel anoma; senm noma; teratocarci nonma;, osteosarconm; xeroderma pignmentosum

ker at oct ého . thyroid follicular cancer; or Kaposi's Zarcoma. WO
200610774%8 “BEI 820061000207 41 The cancers may be JAHEEHFRGHIYE are
sensitive to inhibition of any one oryohor e cyclin dependent ki nases

sel ected from CDKI, CDK2, CDK4, CDK6 and CDK9, for exanple, one or nore CDK
ki nases selected from CDKI, CDK2, CDK4 and CDK9, e.g. CDKI and/or CDK2. 5
Whet her or not a particuylar cancer is one which is sensitive to inhibition
by a cycl i Reuradssehrdaiiie dsensss suchay ADRICHRR &r BPIE BeWYneHigsese.0f a cel | growth

assay as Sggogpéégivé r ag]slweg! &%i&%hﬁme%%axti& a{ﬁﬁtﬁm{ii@ﬁeﬁg}brom in the

section he d " Met hods D agnosi s". s are also known to play a role
i n apopt osiexgmple autpimamartei diseased afid maueodegenerative dischses for examder i pti on and
therefore CDK inhibitors could also be useful in the treatnment of the

fol | ow ng angg@bigr%uﬁgpgigeatspggtegﬁ{hcc%ﬁditi}gfg ‘9%%"‘3 Hfiéaé:h isggéd ];.tQtEle geff@rml e herpes
virus, pox virus, Epstern-Barr virus, SIndbrs viruds? adéenovirus, HV, HPV,
HCV and5 HGMYE ipeati@niilidse wéfultdiSisgey elrd pmnfections aukdiMniunt disesds amidi vi dual s;
chronic inflapmatory dj seases, for exanple system c |upus erythematosus,
aut oi nmmune "EOIRSARSER G‘fgﬁe%rul onephritis, rheumatoid arthritis, psoriasis,
i nfl anmat ory bowel di sease, and autoi nmune di abetes nellitus;

car di ovascls fliysLR%ER thOfeg @%@ fhe &ﬂ@&@%&gﬁ@i@}&&@&@@hﬁst enosi s,

at heroscl erosi s; neurodegenerative disorders, Tor exanple Al zheinmer's

di sease, Adm@rmmwdd&%%ﬁmpmn. Petiekdfore drPK. inhibiders eould herpesfuldpthe | at er al
scl erosi s, i td ' . Spi o] 0 cerebell ar
degener at i (t)lrﬁﬁﬁﬁlﬁ o&r?edisﬁ S%Ee}gﬂél???igfe l%gﬁéﬁlgggﬁééﬁercﬁé{}’n# %@g ,0 ?i schem c

i nj ury lassdiffeadneidtionymchadtamteri hifparticuiao RB+-ve tunodoes maylbe podedlardy on i nj ury,

arrhythm a, ather l.er.osi s, toxin-induced or al cohol ated liver
di seases, FHENNEH @é%c‘&‘;l 1tofs 'é’éé‘fmquﬁsrm@kglﬁ?)l;%?enéwyﬁm ésgnaem' a and
apl asti c anaguioss. degenerative di seases of the nuscul oskel etal system for

exanpl e, osteoporosis and arthritis, aspirin 25 sensitive rhinosinusitis,
cystic fibrosis, nultiple sclerogsis, kidney diseases and_ cancer pain.

Examples of cancers which may be inhibited inclide, but are not limited to, a
carcinoma, for example a carcinoma of the bladder, breast, colon (e.g. colorectal

15 carcinomas such as colon adenocarcinoma and colon adenoma), kidney, epidermis,
liver, lung, for example adenocarcinoma, small cell lung cancer and non-small cell
lung carcinomas, oesophagus, gall bladder, ovary, pancreas e.g. exocrine pancreatic
carcinoma, stomach, cervix, thyroid, prostate, or skin, for example squamous cell
carcinoma; a hematopoietic tumour of lymphoid lineage, for example leukaemia,

20  acute lymphocytic leukaemia, B-cell lymphoma, T-cell lymphoma, Hodgkin’s
lymphoma, non-Hodgkin’s lymphoma, hairy cell lymphoma, or Burkett's
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

25  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.



It has al so been discovered that sone cyclin-dependent kinase inhibitors can
be used in conbination with other anticancer agents. For exanple, the

cyclin- depgodgigorkipase inhibitor flavopiridol has beerparzesbovddobeoot her
anti cancer agents 30 in conbination therapy. WO 2006/ 077426

PCT/ GB20061000207 42 Thus, in the phargiaceutical conpositions, uses or
nmet hods of this invention for treating a disease or condition conprising
abnormal cell growth, the disease or condition conprising abnormal cell

grow h in one,enmbodi nent. is a cancer. One. group.of cancers includes human
breast cance‘r’aréle CECF™ WP l?’?‘a‘ia?ceﬁsr%]? ar[eﬁ%sf}}vg,to "E“bﬂ%%-afnr‘?élééfflf Pe'Bfeast cancer,
i nvasi ve ductyd er¥lefi 1R8BS sefictell TRPCPES! CDRONEDEAJOIRIG @ ICIKY, east
cancers); and nmantle cell |ynphonmas. In addition, other cancers are

col orectal aier exA@pleeene aimare kB lsnaspheslasted fepmp CH&L, 6DXa kBFdandnc| udes
hemat opoi et i &b | i neage, for exanple |eukem a, chronic
“cﬁ[ﬁéd'e%;%f EDR Ar@@%‘?ﬁ

| ynphocytic leu a, man | ymphoma and B- 10 cell |ynphoma (such as
diffuse large B cell |ynphoma). One particular cancer is chronic |ynphocytic
| eukaemni a5 AWthesor petratpagtidudar cameicie oné which it dersited fo inlyibjtlonbpa cydhimot her

particul ar cancer, i.s.diffuse | .arge cell | homa A.further sub-set of
Pancers | ncl daedsy i iy Bepdtdlant i SR OB B SR DL 001 ot e
cancer, 0esopRAgambles BBIGRIor by AURIRIESs GaIVET tASkcOMh&dBd I'Mebds dfung
carcinomas. The activity of the acid addition salts of the invention as

i nhibitors ofDi@;%ﬂ?FlF’h dependent ki nases and gl ycogen synt hase ki nase-3 can
be nmeasured using the assays set forth in the exanples bel ow and the | evel

of activity exhtdirtedo WS) p%lﬁg% gﬁ'gﬁg@t%égﬁﬂﬂ@raﬁén, Wt rdrizfonvalque. Thus,

for exanple, 1t Is envisage dition salts of the invention
wi Il be l@seftiahscription arshtherefongyCOK inkitiiiers nepld hlgo beiusefidrin thedfeatmeentefr . The
i nvention al n sal

ovid inter alia;. An acid diti of .
4 (2. 6- i chl SeURHIBTTRER Srel e iarels P B oul Blog il epey vins,
pi peri di n- 4- yorRirdg EpeitineBart Viaus, 8intdig viveshhdvnbedeuss HIV, HP W) HOVeand
HCMYV; prevention of AIDS development in HIV-infected individuals; chronic
inflammatory diseases, for example systemic lupus erythematosus, autoimmune
15 mediated glomerulonephritis, theumatoid arthritis, psoriasis, inflammatory bowel
disease, and autoimmune diabetes mellitus; cardiovascular diseases for example
cardiac hypertrophy, restenosis, atherosclerosis; neurodegenerative disorders, for
example Alzheimer’s disease, AIDS-related dementia, Parkinson’s disease,
amyotropic lateral sclerosis, fetinitis pigmentosa, spinal muscular atropy and
20  cerebellar degeneration; glomerulonephritis; myelodysplastic syndromes, ischemic
injury associated myocardial infarctions, stroke and reperfusion injury, arrhythmia,
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-
25  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

30  in combination therapy.



WO 2006/ 077426 PCT/ G820061000207 43 in the prophylaxis or treatnent of a
di sease state or condition nediated by a cyclin dependent kinase or
gl ycogen synt hase kinase-3. An acid addition salt of
4- (2, 6- diW\FI?IZBQGG’JB‘éﬁzoyI ani no) - 1H pyr azol e- 3- car boxyl i< AER§06/000207
pi peridin-4-yl am de, other than a hydj;zochl oride salt, for use 5 in
inhibiting tunour growth in a mammal . = An acid addition salt of
4- (2, 6-di chl oro-benzoyl am no) -| H pyrazol e-3- carboxylic acid
pi peri di n-4-yl am de, other than a hydrochloride salt, for use in inhibiting
the growt h BRs:ipHsphapescpetiqabeomposiors, Hessihmypthodsoktpisipentior farthe prophyl axi s
or treat mente,gf, Aditl8e85&naitRh oRbriGR¥nbind) cell i cyclin
dependent k%efalasge olr g?ycoélen sy(r)lt F]rése Kiri asg?S,gm%itg%&}lrgr%a?%%ﬁ conpri ses
adni ni st er icagdition eomspriziretbnbmal eedtigrowdrie ohe embedimdnt iaddatdenn sal t of
4- (2, 6-di chl oro- benzoyl am no) - 1H pyr azol e-3-carboxylic acid
pi peri di n- | am d ot her + hydr L salt. . A nethod of
Pbbi 11 ng Omo Greafien reh B hufhal bR S & b e BmdER o1 o
conpri ses adde-negitios biegsticandel) énvasiverdhict Géengcareinbi ipdY)thabregdtf it i ve  t unour
grow h-i nhi biting amount of an additjon salt of 4-(2, 6-dichloro-
benzoyl ami rfdsomeiipid bieast eanger, éﬁfﬁg‘?%ﬁeée]éginéphﬁfrﬁérIr“cﬂdﬁltlimy?ta?ﬁ de, other than
a hydrochl %h&?sl i?@l;élorect%l%éh@@m@&ialidaﬂée%ti ng the growth of tumour cells

e I

(e.g. tunour c S present 20 1n a mammal such as a human), which net hod

conprises contacting the tunour cells with an effective tunour cell
gr owt h- i nhiAsothen gubased aheangérs deludgs hemnasengietic Gwmeurs of ymphoid lineage, for

4- (2, 6-dich] - | aymi - - 3- ' ' )

o1 per i n- AgnfleTaleR: MEORRN AR AR En , rRRIOHIVEIBRA R (o,

al | evi atoi ngel lynigtdul (dg-htas diffise ladgs® eelbifymphoinsease state or 25 condition
nmedi ated by a cyclin dependent kinase or glycogen synthase kinase-3, which

met hod conprises. adm nisterjng.to a subject in need thereof an acid

addi ti on saqirle p&Flcﬂfafﬁ?%?HﬁS&hiogjrc&ylﬁgl??ﬂS@ EHlfaﬁB’)”I H pyrazol e-3- carboxylic
acid piperidin-4-ylam de, other than a hydrochloride salt. W 2006/ 077426
PCT/ GB2006/ A0 Particular cancer is mantle cell lymphoma.

Another particular cancer is diffuse large B cell lymphoma

A further sub-set of cancers includes breast cancer, ovarian cancer, colon cancer,
15  prostate cancer, oesophageal cancer, squamous cancer and non-small cell lung

carcinomas.

The activity of the acid addition salts of the invention as inhibitors of cyclin
dependent kinases and glycogen synthase kinase-3 can be measured using the
assays set forth in the examples below and the level of activity exhibited can be

20  defined in terms of the ICsq 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-
25 carboxylic acid piperidin-4-ylamide, other than a hydrochloride salt, for use



44 A nethod for treating a disease or condition conprising or arising from
abnormal cell growth in a manmal, which nethod conprises admnistering to

t he mammal wo 2a@id74aedi tion salt of 4-(2,6-di chl or o- benzeg/GBROGAPO2H-

pyrazol e- 3-carboxylic acid piperidin-4-ylam de, other than a hydrochl oride

5 salt, in an anount effective in inhibrting abnormal cell growth. A nethod
for alleviating or reducing the incidence of a disease or condition
conprising or arising fromabnormal cell gromh in a mamal, which nethod

(2.6 d chl or o- benzayt Bephfsbiv: SRRl eE0 4 REF A bhRbiffihaitba Pin 4 10

yl am de, other thaylia deysdentitimkée oteglgmbén synthasskiament ef fective in
inhibiting abnormal cell growh. A nmethod for treating a disease or
condition conprising o el] growh in a manmmal , the

or .arisi rom apnor mal
met hod conpri si thééﬁidr?idg‘_t“@P Fggo‘{%&ﬁ'ﬂ‘éﬁm@y HUEe 'éIHf’;Ri’&iZPFcﬁﬁ sal t of
4-(2, 6-di chl oro- b%}36&5}1@Hbi@%lpeilihﬁnléﬁylﬁhﬁﬁcﬁz&hé‘ftﬁaxpﬁﬁﬁﬁ&ﬂldﬁde%ﬁl't,cfor use

pi peridin-4-ylam de, other than a hydrochl oride salt, 1 n an anount
ef fectivedSto inhi b inhiyitingkukowresewthdwa mamsnabdkl or cdk2) or gl ycogen
synt hase ki nase-3 activity. A nethod for alleviating or reducing the

i nci dence of a di seas r..condj td onprising.or. arising f abnor mal
cell growth in 2 %ﬁlr?ﬁ@lafad]ttlﬁg S%t?%g@’é'%ﬂggﬁ%eﬁ I%rrglmggilrlrﬁl‘ﬁyg?zgk?#g to the
manmal an aci d addirbéefic aaidtpigetidth-4-Flafide, other than a hydrochloride salt, for use

di chl or o- benzoyl am _no%b; _ll-l-éﬁyr azql e- 3-carboxylic acid piperidin-4- ylam de,
other than a hydr StRPisitingdhegrowth efjumpurs te- BYF )t o inhibit a cdk
ki nase (such as cdkl or cdk2) or glycogen synthase kinase-3 activity. A

met hod of i nhibjt W‘nﬁe o%%b%ﬂefbrgﬁﬁrﬁiﬁ%ﬂreﬁﬂaﬁﬁﬁaQES.eQié/s@é%QSPco%Mﬂ%Ha.se 25

ki nase-3, which netho ri'ses“contacting the kinase wth an acid
additionl9alt of dediated-batiagdyklor depordentlinzsrionglycogertspythaseddirms@3car boxyl i ¢

acid piperidin-4-ylamd ther. than.a hydrochl oride salt. 2006/ 077426
PCT/ GB2006/ 000207 ik MeKhodSompisesy “emiteiedns (1 Sublesip &F%‘Jrﬁlf)?%’/f 3 %(.f or
exanpl e cel |l divi addifign 4t of 4-(2,6-dichloro-benzoylamino)-1H-pyrazole-3-carboxylic

acid piperidin-4-ylamide, other than a hydrochloride salt.

s A method of inhibiting tumour growth in a mammal (e.g. a human), which
15 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, other

than a hydrochloride salt.

o A method of inhibiting the growth of tumour cells (e.g. tumour cells present
20 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.

¢ A method for alleviating or reducing the incidence of a disease state or

25 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.



inhibiting the activity of a cyclin dependent kinase or glycogen synthase

ki nase-3 using an acid addition salt of 4-(2,6-dichloro-benzoyl am no)-I H
pyrazol e- 3-carboxylic acid piperidin-4-ylam de, other t hydr ochl ori de
S salt, WO R4t on salt of bOREaRoN

4- (2, 6-di chl oro-benzoyl am no) - 1H pyragpl e-3- carboxylic acid

pi peridi n-4-yl am de, other than a hydrochloride salt, for use in the
prophyl axis or treatnent of a disease state as described herein. The use of
an acid addition salt of4-(2,6-dichloro-benzoylam no)-1H 10

pyr azol e- 3- cat béxgethed fuitigatingrediseaporsopdifieon enprisinggr ariniag fienthydr ochl ori de

salt, for the %g%iﬁl@q%. rel b G t is for
any one or norrerg@#gr@%fe&é?}?é%g?l ne e’relurzlf.l%ﬁogﬁgrphﬁ%éggﬁéngﬁ%%gnposi tion
conpri sing an adtd the adairhalan asidlatiditibe salthf@-(2,6-dichloro-benzoylamino)-1H-

di chl oro- benzoyl am no),- 1 .azol e- 3-car,boxylic acid piperidin-4 15 yl am de,
other than a hyBY@EﬁF@r“‘iag%P’%g‘f geid gRg n'éf'?'i? o ?ré%ﬁnle\/ﬁygé‘l"gk’t“gﬁl e carrier.
A phar mgceut i cakal WROSh&R B Bive AfikhibithiaBhdrail tdll @GwaguUeEoUs sol ution

form the pharmaceutical conposition conprising an acid addition salt of 4-
(2, 6-dichl oro- benzo¥ll am no) - | H pyrazol e- 3- carboxylic acid piperidin-4 20

yl ani de, ot het #hapthad feratevdaingdraedusiag the ingidencgjof a Higgasagr eonsdionbi ity in

wat er of great 1 ..cal Jg/ M, preferably
greater than 225%11/?%?% ngaﬁgﬂfﬁ{ﬁog pl%{@'pg?é%?{é grgg{ta%rrnta@%[a;}f%%a&prrg/ m. An acid
addi tion salt ofnethddZofptibestadmimstienpzio yieanmammpl ditdcpl/additainesald of ¢ar boxyl i c
B PP i ot e A B D 95D S S fbendiy. vse 20 1
4- (2, 6-¢i chl or oyhenddBHRMHARh hitoBMbAdMRR; i3 an aAbbeffeb GveaGiithibitin
pi peri di n-4-ylam de, other than a hydrochloride salt, for any of the uses
and net hods set abuprmpl eglgyewthand as descri bed el sewhere herein. WO
2006/ 077426 PCT/ GB2006/ 000207 46 A nmethod for the diagnosis and treatnent
of a disease gtat LT ong: i : oA Wl t ki nase,
ohi oh et bod CO%D Ir%thlé% ?o??%hﬁﬁfﬁdlséﬁgér%%ﬁﬂtIQX oSnfisild & SEREHED

abnormal cell growth in a mammal, the method comprising administering to

the mammal an acid addition salt of 4-(2,6-dichloro-benzoylamino)-1H-
15 pyrazole-3-carboxylic acid piperidin-4-ylamide, other than a hydrochloride
salt, in an amount effective to inhibit a cdk kinase (such as cdk1 or cdk2) or

glycogen synthase kinase-3 activity.

¢ 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
20 comprising administering to the mammal 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 cdk1 or cdk2) or glycogen synthase kinase-3 activity.

¢ A method of inhibiting a cyclin dependent kinase or glycogen synthase
25 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.



screening a patient to determ ne whether a disease or condition from which
the patient is or may be suffering is one which would be susceptible to 5
treat ment wworoes/wozpound havi ng activity agai nst cycl i rPGIE@EB200¢190207 ki nases;
and (ii) where it is indicated that the disease or condition from which the
patient is thus susceptible, thereafterddadm nistering to the patient an
acid addition salt of 4-(2,6-dichloro-benzoyl am no)-1H pyrazol e- 3-
carboxylic acid piperidin-4-ylamde, other than a hydrochloride salt,. 10

The use of an agi i ad@id b@ﬂoé@hﬁqg@cceﬂulﬁ??rﬁcgg bt @eraﬁrplpee&nczﬂ\bﬁeﬁ)mg) -1 H

pyrazol e- 3-car boxyl ic acid piperidin-4-ylan de, othér than a hydrochloride
salt, for the mandtlubiting hegptivtyaidicyel erfdgnt kkipgse or glaeeasnisymhaspr ophyl axi s

of a disease state. L1 [ K [ h G d and has
been det erm ned agl@é?'gggﬂ%éh ?@%W@@%P?S@Wﬁhﬁ%’? 323’3%3?’3‘5‘553139 from a 15
di sease or condi t ipgrazelidedarbuwylicladi¢ pipersdin@tylirhide t ahdritieatatdiochiotile a

conpound having activity against cyclin dependent kinase. The acid addition
salts in the abovéaléspects of the invention may be, for exanple, any of the
salts described herein and particularly the nmethanesul phonate and acetate

salts and ni xtugexdas flaiticandt @&Kz,%ﬁhﬁ;’i@-l%&ﬁoyl%jﬂlﬁilPﬁ@%&i&h@ﬁo”at e salt.
20 Treatnent of B-cell |ynphoma, chronic |ynphocytic’'| euKaem a and diffuse
large B cell |ynmshboyylitiesid pipeistin-éiylaaide ohenthan e dydroehlogdssaltnfanedey t he use
in the treatment of ,B-cell. |ynph hroni hocyti ¢, | eukaem a and
diffuse large B cgll'l fheIpfl?Pleoa%s)orrrgrfgg&%We&@ghsﬁ%sér?l([j%er% %g%%’éééeﬁﬂr?- our earlier
appl i cation PCT/ GB2004/003179 (WD 25 2005/012256), the contents of which are
i ncor por at ed hes eiThe e sfedneciwiditiolVisadleo a2t 6-dichlard-yenzbyleminoy-¢Ht i on provi des

the use of a conpound of the farmula (1).: 2006/ 077426 PCTI GB2006/ 000207
47 X 0 R'N-v-R3 pﬁ@a&olpr%aca(ﬂmxyﬁaﬂfdd gmﬁléfl—&gg@?ldsn% ﬁ'itmﬂlydawgﬁélgam es
thereof as defi nedaf For the manufacture of a medicament, wherein the medicament is for

any one or more of the uses defined herein.

¢ A pharmaceutical composition comprising an acid addition salt of 4-(2,6-
dichloro-benzoylamino)-1H-pyrazole-3-carboxylic acid piperidin-4-
15 ylamide, other than a hydrochloride salt, and a pharmaceutically acceptable

carrier.

¢ A pharmaceutical composition for administration in an aqueous solution
form, the pharmaceutical composition comprising an acid addition salt of 4-
(2,6-dichloro-benzoylamino)-1H-pyrazole-3-carboxylic acid piperidin-4-
20 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

25 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.



PCT/ GB20 04/003 1 79 (WD 2005/012256), and wherein R2, R3, X and Y are as
defined in PCT/0B2004/003 1 79 (WD 2005/012256), for the manufacture of a 5

medi canment faor t treatnment of B-cell |ynphoma, chro

| eukaem a O&r"“éqﬁ%ﬁse | arge B cell |ynphoma. Al so pr o%@éﬁﬁﬁg&%(%hods of
treatnment of B-cell |ynphoma, diffuse Jarge B cell |ynphoma and chronic

| ynphocyti c | eukaem a by adm ni steri n‘bé to a patient in need of such
treatment a conmpound of the forrmula (1) as defined herein and in 10

PCT/ 0B2004/ 003179 (WD 2005/012256). Particul ar conpounds of the formula (1)
are those deft nédmethod &arrid diagnopis anhirgpégent of dlsﬁ@ﬁerﬁitﬂtﬂor(qonshtlom page 66,

formia (vb) on"Baafedla QR A Bhein B Telba ol B A 1 1% ) B page
79 in WO 2005/ Omaérﬁngibzeleﬁowmamndme ihstheda diseapageconfitibh fﬁiﬁdwhﬂaﬁ conpounds

exenplified in the Ex | es section of WO 5/ 012256. referred conpound
of the fornul a fl‘f)PaP%ntZP PN b THEBRSISI98H 59’?‘ ye ?H%ertlbg

pyrazol e-3-carb &j (e.g. acid
addi ti oﬁ sal ts?%ytgdgﬁtv‘ggﬂégc%gﬁ{ng%@g gr %ogﬁnﬁwcm Elzde}elﬁbodl ment, the

salt may be a hyuhassshdrolr(iigiwheralitis lnﬂheteﬁﬂmt therdissasedw condition #6mmay be pr epar ed

pCTI 0520041 003 199 P FtieHol i LB bfeofter PR K ARG 7 25,

di chl or o- benzoyhkaatidadditibn k&lwmﬂﬁclﬁomafebms&’imlﬁo}iBIIIq)nyZBEG di n-4-yl am de
are incorporated here| n, by reference, anpl e 237 of PCT/0B2004/003 1 7 9
(WD 2005/ 0122563rbpxyliceid piesidiny4-yhmad f‘a%ﬁ??@a{l ?gﬁdragh@%ite 11. 25 Thus,

according to this aspect of the invention, there is provided: WO 2006/ 077426

PCT/ GB3@06/ 000287, ué’eﬂbf ot aEi‘arEH@i‘ﬁGH saif ofi4 bg & aemf@b&&%y@ﬂﬁlo? wh: groups,
enbodi nents and exanpl es thereof ined in PCT/'GB2004/ 003179 (WO

2005/ 012256) , am@zwlhérc@rboxmc aqn:laplpmdmé} Wamide, aikerdldni anlesedirgohloride
PCT/ GB2004/ 00317 12 n sal s th of (for exarrpl e
a hydrochl ori deS8b g%%e} o %%gg%?gﬁeﬁggﬁ g? th e?ﬁne - TP eI"Iyiaax Shoma.
conmpound of t heof @ditdsa state)or aollitiatbin Grpatigs whe niambla:emi&atesnalrmhd has
been determined as suffering from, or being at risk of suffering from, a
15 disease or condition which would be susceptible to treatment with a

compound having activity against cyclin dependent kinase.

The acid addition salts in the above aspects of the invention may be, for example,
any of the salts described herein and particularly the methanesulphonate and acetate

salts and mixtures therof, and most preferably the methanesulphonate salt.

20  Treatment of B-cell lymphoma, chronic lymphocytic leukaemia and diffuse large 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

25 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°):



exanpl es thereof as defined in PCIT/0B2004/003179 (WD 2005/ 012256), and
wherein R2, R3, X and Y are as defined in PCT/GB20 04/0 03 1 79, and

addi ti on sawosvdmereaef (for exanpl e a hydrochl oride sal tpci/oB20u@@oion t he 10
treatnment of chronic |ynphocytic | eukaem a. A conpound of the formula (1)
and sub-groups, enbodi nents and exanplgs thereof as defined in

PCT/ GB2004/ 003179 (WD 2005/012256), and wherein R2, R3, X and Y are as
defined in PCT/ @2004/003179, and addition salts thereof (for exanple a
hydrochl oride salt) for use in the,d5 treatnment of diffuse large B cell

| ynphorma. In a further aspect, the jinverti on provides

4- (2, 6-di chl or o- benzoyl am no) g+ azal e- 3ycarboxylic acid

pi peridin-4-ylam de or a salt (e.¥. aciN’ adfti on sal t), solvate,

taut omer or N-oxide thereof for ugge-pn théltreatment of B-cell |ynphona.
The invention further provides 4-, 6-dichl oro- bﬁobzoyl am no) - 1H pyrazol e-3
20 carboxylic acid piperidin-4-ylamde or a salt (e.g. an acid addition
salt), solvate, tautomer or N-oxide thereof for use in the treatnent of
chroni ¢ | ynphod yuti-groupsgerkbedimants Firkexamptes theosof eudafived ipr ovi des

4- (2, 6-dichl - ] - e-3-.car bi.c aci,d

pi E)eri di In 4- ﬁ@@ﬁg&@?’d@ﬁ%&oﬁ)&%E%gggpciwgga}ntq?lgﬁ Jgg?’%‘ﬂ{ Hvate, 25
tautomer or Nefixddde POTRGBRI041003 1 5@V OR0041e1 1256 Forand mehufiititese | arge B cel |
| ynphorma. In the treatnment of B-cell I]{‘/nrr]gﬂorra, diffuse large B cell |ynphoma

and chroni’c megigsmeelfor detspfreateiB-celh @aa,fshEomicymphocytic leukaemia
4- (2, 6-di chl Q)q_gifﬁﬁ?ﬁpé/elﬁg%p%%ﬁ%m 2006/ 077426 PCT/ GB2006/ 000207 49

pyrazol e- 3- car boxyl 1 ¢’ aci eridin-4-ylam de may be enpl oyed or, nore
preferably, an acid addition salt may be used. The acid addition salt may be
the hydr ochlAdsd previsied ére gietldde € tieatmens i Bectlllyrephcapgy Hiffme lapge B cell

PCT/ GB2004/0Q3179 (MO, 2005/,012256)., , Of | t. be.one of the salts. disclosed
ner ei - for ARERRTER PASTAR 9HBRos ehastia REXamBisde g helfinedici ge.
Al 'so provi decfgidh trimeads chpdunaat iR Tbrnafla E%@@hkﬁﬂemammd ifi ffuse large B
cell lynphona _and chronic I‘X]rrphoc%t i c | eukaem a by adm nistering to a
pati ent i 1&&d/GB2004/003179 (WO 2005/012256).

Particular compounds of the formula (I%) are those defined in formula (Ib) on page

17, formula (II) on page 66, formula (IV) on page 72, formula (IVa) on page 74,

formula (Va) on page 76, formula (Vb) on page 77, formula (VIa) on page 78 and

formula VIb) on page 79 in WO 2005/012256, the compounds listed on page 79

15  and the compounds exemplified in the Examples section of WO 2005/012256.

A preferred compound of the formula (I%) 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.

In one embodiment, the salt may be a hydrochloride salt. The hydrochloride salt

20  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.

25  Thus, according to this aspect of the invention, there is provided:



of such treatnent 4-(2,6-dichloro-benzoyl am no)-I|H pyrazol e-3-carboxylic
acid piperidin-4-ylamde or an acid addition salt thereof. 10
Pharmaceutical Formulations Wiile it is possible for .g. a
conpound WP 2P¥A7THR nula (1) or 4-(2,6- PERCBR oA

di chl or o- benzoyl am no) - I H pyrazol e- 3-carboxylic acid piperidin-4-ylamde or
an acid addition salt thereof such &8 the mesylate salt) as defined herein
to be administered alone, it is preferable to present it as a
pharmaceutical conposition 15 (e.g. formnulation) conprising the conpound or

salt thereef togetdeipoohd bf 18 erela (IPPak! Rbaremssithbodahénts agcept abl e
carriers, adjuvants, excipients, diluents i S, stabilisers,

. fillers buffers,
preservatives, | GxmRlanbereoiss dstingshin RETABAI04/0081 19 (HRORA09/8132565e  ski | | ed
in the art. The Liifeng3 i GO Or
prophyl actic ageﬁ?gﬁﬁfrngkgﬁg?édg%gﬁtagaﬁﬁa q?ggmB%qmé@Pg’ﬁQf% sone of the
side 20 effects2683802246) dnduddiiionlselsahéresfyfor. exBapleiadiyimchlexiderpl es of such

agents Lnclude anti.-eneti ent s ents that prevent or decrease the
duration of cherrﬁ%lhé?ra‘ﬁfz-l g’ﬁgrg?tﬁlteﬁtd’ éﬁﬁﬂ%ﬁ@ﬁ?@a'and prevent conplications

that arise from reduced levels of red blood cells or white blood cells, for

exanpl e eryt hr op@i @migdund 5AE forfbRNY) BeYHB-dregisCRliRuieneal #y Stinul ating
factor (GWCSF), and 25 granul ocyt e-colﬁg}ézstl mul ating factor é(} CSF). Thus,

the present i nvef¥imples herepleas defiendiigC AR QRITR AV R30I R230Nns, as

defined above, a i i ' j t1on conpri sing
adm xing a salt g]?d %%%@?d?dﬁoﬁgrgﬁggy 5%2?%@%%@%@ %‘E(gar boxylic
acid piperidi n- 4dditiamsaite tHepmaf {foredaapleya hiykieoabrside adle fembse)in he def i ned herein
t oget hi@ wi th WO 2006/ 077426, PCT/ GBZOO@&@OOZO? 50 one or nore

phar madRut i cal | y TEREERt AfishEoniedymphocytic eykaesian, s buffers, adj uvants,

stabilizers, or other materials, as described herein. The term

"phar maceubi cal | W anGRRhAEE B fRHuMIEY altBsiBlgiolR] énfbdisméts sNPounds,
materi al s, conpositions, and/or dosage forns which are, within the scope of

sound 5 medi cal e]‘%ml@}ﬁﬁath@r@fs%id?ﬁlﬁﬂdé_fl 61/GB2004D03 b1 GO 200$/MA13236).t i ssues of a
subj ect (e.g. h“ﬂﬁd‘%hﬂefn*l??k’,%&ﬁis‘? ané%sh@ffﬁe‘&'iﬁ¥cﬂéﬁidoﬁ¥dogﬁ9 ﬁx'ui ergic

response, or other problemor”  conplication, comensurate wth a reasonable
benefit/risk ratiaddititmasdits daraoif for example a hydrochloride salt) for use in the

15 treatment of diffuse large B cell lymphoma.

In a further aspect, the invention 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 B-cell lymphoma.

The invention further provides 4-(2,6-dichloro-benzoylamino)-1H-pyrazole-3-
20  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 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,
25  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-



exci pient, etc. nust also be "acceptable” in the sense of being conpatible
with the other ingredients of the formulation. 10 The pharmaceuti cal
conpositio 2 n any formsuitable for oral, pare@qu%umﬂ@gmycm
|ntranasalq&8gﬁgw‘ﬁ%% c, otic, rectal, intra- vaglnal or transder nal

adm ni stration. Were the conpositions are i ntended for parenteral

adm nistration, they can be fornulateé for intravenous, intramuscular,

i ntraperitoneal, subcut aneous admi nistration or for direct delivery i nto a
target organ or t| V.. 15 ru ect.ion fusi %n or ot her means of delivery.
The del i ver y P¥EFClEE-%8 &o P‘H?r ?I"'G’ﬂ’ﬁml By b8 EMRIOYRE s OFE or | onger term

i nfusi on and peag.99, a%'aéld%ﬁﬁfoi{%alt A8y 1 bé’ﬁsreb{ (Pﬁe 5 ouitiord H& Y g‘ﬂe"ﬁ@t' on of a
sui tabl e i nfusion punp. Pharmaceutical formul ati ons adapted for parenteral

admi ni strati bmdmddbmdtesah@lue]@a@l lnandeaﬂmnamiuemP@T/@BZO@MDﬂ}le’i@t(Wé}l sol utions
whi ch may co 0xi dant cterigpostats | vent s,
organi ¢ sol vgh@g@né?@r% tm(??} F8%@P? ?1aflts g%fegjjﬁfel% re(j‘@ﬂ'f’ge ?si fying

agents (far fathmdika whilkindiazdtia@acdsul si on  formul ati ons), I i posone
conponents for formng |i posorri es, gellable pol ymsrs for formng polyneric

gels, lyophilisatian prot ect and copbin S ents for i nter
alia, stabil |‘A§?°d§°‘fla Ef’}eg@ FC@HT‘%PPBI?CQE rl\&’ %Ferﬁaé%‘?@ t¥nder i ng the
25 formul at i g,fhlmﬁfa%a %hf%fchythoc%@faékafafmé tseadnﬂhﬁféﬁﬁg td @ﬁatﬁhﬁﬁfneed

Phar maceuti c formul ati ons parenteral "adm nistration nay also take the
f orm of aqueofisuchimgatmeoivd éh&émh@r@bmpylemmﬁmrm Hetbbxyhgyecidncl ude

suspendi ng agent.s. an i ckeni en Strickly, Solubilizing
Excipients i %IPSFI %ﬂa c%ogé{lg%?gdfﬁ%r} ??ﬁﬁtéﬁr? of?s, Phar maceuti cal Research,
Vol 21(2) 2004, p 201- 230) WD 20116/ 077426 PCl11GB20061000207 51 A drug

nmol ecul e 10haPhiapmacentizgllBoemudations sol ubilized to the desired concentration
by pH adjustnent if the drug's pKa is sufficiently far away fromthe

f | ati . 2-12 d
ot amiscul anv il HECETHE fos CoBaarE 2 SOt AN BbE KT e Reth the
accept abl e r@Mﬁ)rb-%er&HylaerIo? 1@1-pﬁ%1espwbbmcrabidlps;pe'%ldﬁpmyra@haee& Ay either

the salt formof the drug, strong aci ds/bases such as hydrochloric acid or
sodi um hydr oxFidaddigen pajt thereef sughas the mesilate palt) wh effned heteinde bsut are not
limted to et at e,
maleate. s uc%&f{l}argsftér&ﬁalﬁ{?é ('Ij'rhh gf?:%erib?é {¥Efeskh Qs MRS eufidd EsthfositRt

15  (e.g. formulation) comprising the compound or salt thereof together with one or

more pharmaceutically acceptable carriers, adjuvants, excipients, diluents, fillers,
buffers, stabilisers, preservatives, lubricants, or other materials well known to those
skilled in the art. The compositions may also include other therapeutic or
prophylactic agents, for example agents that reduce or alleviate some of the side

20  effects associated with chemotherapy. Particular examples of such agents include
anti-emetic agents and agents that prevent or decrease the duration of
chemotherapy-associated neutropenia and prevent complications that arise from
reduced levels of red blood cells or white blood cells, for example erythropoietin
(EPO), granulocyte macrophage-colony stimulating factor (GM-CSF), and

25  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



phosphate, tris(hydroxynethyl)am nonmethane (TRI'S), or carbonate. The

combi nati on of an aqueous solution and a water-sol uble organic

sol vent/surfactant 10 (i.e., a cosolvent) is often used in injectable

f or nul at i WASLV6PRE2¢at er - sol ubl e organi ¢  sol vents and B FBOPUIMNY used in
injectable fornulations include but a not limted to propylene glycol,

et hanol , pol yet hyl ene gl ycol 300, polvyethylene glycol 400, glycerin,

di met hyl acet am de (DI\/A) N- nmet hyl - 2- pyrrol i done (NW Pharnmasol ve),

di met hyl sul phoxi de;gg Solutol HS 15, Crepophor EL, Crenophor RH 60, and
15 pol ysor [pag er gore @mcpbﬁmﬁlya@qeaﬁable@arﬁleﬁs%umsmwuffmxadaauventﬁot al ways,

diluted pr| %ﬁ)ﬂkgf %’Utﬁe‘féﬁa‘?&l sPEsO nggggge;ﬁcol PEG 300, ethanol, Crenophor
[9)

EL, Crenophor are the entirely organic
wat er - m sci bl e sol vents and surfact ants used in comercially avail able
i nj ect abl e Therterm @thmaSelaicdllycmemebldSBmsemhercimpbnani torempotdds20 each ot her.

Th | t f ' | d at |east . 2-fold pri
Lo adn ni SUPAGAER COYP b Ao oAt 8o i G e 5T R casca it er

sol ubi list y eeditaPRid 26 BhtesEble 16:Qid8 b dBRtaECMitRthe tBEIXD bEX Albjédn(ed.t h
cycl odextrins Liposones are closed spherical vesicles conposed of outer

lipid bil a yamapEwithavh exasesiveinuicly, iriidion, alstEoIpspense.or et miobkkmer over al |

di anet er I p noderately
hydr ophob| c i’ ggaémmc"é’ﬁ%@g‘]oﬁq%ﬂr. Q% %kﬁé’ﬁ%ng@ég%%ﬁ% E? ﬁ{e&éﬁ%g becones
encapsul at edcipient, etol ustalsatbe famiepthble” inhike $enpositring ddygatbelithchar ugs can

al so be solubilized by s if the drug nol ecul e becones an integral
part of thé’u}rqrmgaedbqwt%%féél &Bnége%‘} 077426 PCT/ GB2006/ 000207 52 nenbrane, and

in this case, the hydrophobic drug is dissolved in the lipid portion of the

l'i pi d bigl ayme phﬁniawitféall colmplagﬁ@ﬁ@caﬁ (213 [ﬂ-ﬁr@&b@!ﬂs&ﬁﬂk&bﬂ@ral"%&:@ﬁteiﬁi th
phospholipid at -5-20 ng/nml, an isotonicifier, a pH 5-8 buffer, and

opt i onal | y toRieed intanapal| ophthaimpis, atiss reatahintesrvaeging %ém’pﬁdég’éﬂt ed in unit-dose or
stored i n AipngbRSh WGt b GRS BSLAERRIRR e ARath ol T, TP B8
addi ti on ofthdéyhen bt érridudatdd figrintraeanons, éml;anflmular intraperitoneal,
subcutaneous administration or for direct delivery into a target organ or tissue by
15 injection, infusion or other means of delivery. The delivery can be by bolus
injection, short term infusion or longer term infusion and can be via passive

delivery or through the utilisation of a suitable infusion pump.

Pharmaceutical formulations adapted for parenteral administration include aqueous
and non-aqueous sterile injection solutions which may contain anti-oxidants,

20  buffers, bacteriostats, co-solvents, organic solvent mixtures, cyclodextrin
complexation agents, emulsifying 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

25 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).



exanpl e water for injections, imediately prior to use. The pharnmaceuti cal
formul ati on can be prepared by Iyophilising a conmpound of 10 Fornul ae (1)
or (1) or qy ?6 gf eof as defined herein. Lyophilisatippf,gebé®isnd0 the

procedure o reeze dryrng a conposition, Freeze-drying and |yophilisation
are therefore used herein as synonyns.5;A typical process is to solubilise
the conmpound and the resulting fornulation is clarified, sterile filtered
and aseptically transferred to containers appropriate for | yophilisation

(e.g. vials) n of .v 5 artra fto ed with

| yo- st opper s A#‘H @?"ﬁ%a‘?‘%ﬁ l8?llzaé°zen°aﬁg glty? héﬁﬁf’%h %leeflrcﬂﬁce té%’d’nggﬂflect ed to

| yophi | i sati Qajuuﬁﬁerlfﬁleaﬂ@& i, Ge0fciehtD Tar swag fibmeake anuRioh ¢RI vae. ThaPPed

form ng a stabl e, %&;l e formulation, The composition will typically
raraa@ BP

have a | ow r @sreﬁ@blp 2 fopintrayengus ang inirampssHlaradminigiratipp byt fohan 19% by
wei ght  based, 0n Wehd Mmifistridd ﬂ{eyai? E{atﬁém%&s&?ﬁi Y OPHid dofiftbh B ésf ormul ati on

may contain other exclpients or ex eni ng agents, dispersing
agent s, b6af f eostrollrdby eidiedthetsalf fopneﬁ’éne drug) sesg acidsbbases euvhas hydratljorist er s.

Typi cal buffer i ncl ude phosphate,, acet citrat d glycine . Exanples
of anti oxi dar‘?f’ d‘é"dg rBrr 4 SQJB&‘WS Og%“&fe *B?hslﬂﬁb%%uégf g@d’i”ﬂ‘i‘?f“

met abi sul phi tlﬁﬂ‘eﬁﬂg@.@ﬁlﬁérﬁ%ﬁiﬁﬂﬁ@h , ghfdeOdirRa acdid, )ﬂa&b@dsubc&{ﬁiﬁ@méh&hélene

butyl ated 25 hydroxyl ani sol e, et hyl enedi am et etraacetic acid salts.

Preser vat i vehagpate; tﬁéﬂhu@@xmﬁthﬂoenla@m@thmTNQ % gbenatesor bi ¢ acid and its
salts, alkyl esters of para- hydroxybenzoic acid, phenol chl or obut anol ,

benzy | al coh g}hb érpﬂnﬁ'ﬁfoﬁ' 3fdn aql}llp 2R m&r—%lﬁﬁ@ §0§\;e¥1{/ Qi ni um

chloride. Th ers mentl o previously, as We extrose and sodi um
chl ori de,10cari. eb,ez oas:é‘cbnf)anroﬁeo ezl in ynjec@ble fatjnukstionsnthej Watarresokubb arganic WO

yophi |1 Sat i O FECHHPEBIR Gred BT APl GRS Db SRS Tah AP ovi di ng
bul k and/ or fﬁ&fpbﬁﬁﬁ glﬁiol btm:egrpbltyathﬁeletgtyeol I3U@Fdslyéﬂtmé gl§edi 800, gltskili Nng agent

neans a free\%{‘wat er soluble, solid fartr cul ate diluent that when co-

| yophi | i sed iresiinaseamisefoMdg, Nymety (NMBr Bharmasolvg). physi cal |y stabl e
5 lyophilize &].lfﬁsu] h&?@ f E%EO}% gd and
conpl ete reglg{rilstl t@?l %ar:er@) )l tPlr%Seg%grlet Oﬁad;%&rso ﬁ@ﬁl se to make t he

sol ution15 polysorbate 80. Such formulatlons can usually be, but are not always, diluted prior to

injection.

Propylene glycol, PEG 300, ethanol, Cremophor EL, Cremophor RH 60, and
polysorbate 80 are the entirely organic water-miscible solvents and surfactants used in
commercially available injectable formulations and can be used in combinations with

20  each other. The resulting organic formulations are usually diluted at least 2-fold prior
to administration by IV bolus or IV infusion.

Alternatively increased water solubility can be achieved through molecular

complexation with cyclodextrins

Liposomes are closed spherical vesicles composed of outer lipid bilayer

25 membranes and an inner aqueous core and with an overall diameter of <100
um. 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



i sotoni c. The water-sol ubl e bul king agent can be any of the pharnmaceutically
acceptable inert solid materials typically used for |yophilisation. Such

bul ki ng agents include, 10 for exanple, sugars such | t ose,
sucr ose, g’ﬁ’dm?%ogf‘&ge; pol yal cohol s such as sorbitol o?ﬁcr?g%%&?%ﬁm% no acids

such as gl ycine; polyners such as polyvinylpyrrolidine; and pol ysacchari des
such as dextran. The ratio of the wei¢nt of the bul king agent to the wei ght
of active conpound is typically within the range fromabout 1 to about 5,
for exanple of about 1 to about 15 3, e.g. in the range of about 1.to 2.

Al t er nat i velymbiang; andim thés qasethededrapholic gnigu$ dissolvearimtivhiigiti porionbe
concentrate and .sealed,in .a suitable vial. Sterilisation of dosage forns
may be via c?fitp? E%ﬂfilsb ygrAtwc%}ﬁ{p(%qraq,?qg@ugpopﬁgn@}%vgatgnwtlg heir contents at

appr opr i at eptukathi®ht 508 heMIUAPkbeRic e a5t 5-8Thgtes URRldpaendigr nul ati on nmay
require further dilution or 20 preparation before delivery for exanple

di | ution i nghelesterelabl e sterile infusion packs. Extenporaneous injection
sol utions and suspensions may be prepared fromsterile powders, granules

and ¢ ablset Sy 5160 &1 Sk BTBP iR os b 6 oY ECHAIAS, e

pharmaceuti cal conpositi I's1n a rmsuita I.v.” adm ni stration,
f or exanpl eexamplerseaed ampowes andfviedd, emd m2pb¥tareduceficézealriedonposi ti ons of the

present invention for renteral injecti.on c | So..conpri.se

e maceut | dphiioed denfatT BadiBe onid B0 5 e BdS HESTERLER St ons.

di sper si ONSgxafmpfePPA& BB cRtioRithiHédMisly phiov®luse.as sterile powders for
reconstitution into sterile |njectabre sol utions or dispersions just prior

to use. Exanples of suitable WO 20Q6/ 07%2} PCT/ GB2006/ 000207 54 aqueous
and nonaquebifsPheapacewical fogmplation ean beprep ydyonhdiing acomneund il wat er

et hanol 9 PokyRhfe @on 1% aGhiY ‘t"rféfe?%k‘ as RARBY h&ER, %bg]i?rgfisatigﬁ’ korgk Rythene ?' ycol,

and the 1like), car nmet hyl cel | ul ose and suita m xt ures t hereof,

veget abl e oprbeedindf Hregzs-drying\agomippditiora riitedzajderng biidklyophjlisation et er s such as
o111 €GB PRGE L A G0, A A B 0 V25
particle siafd thdreblléngeRsQuiafionliseReifisd,Grsile Altdedsnd Repticaky traisfatedf act ant s.

to containers appropriate for Iyophilisation (e.g. vials). In the case of vials, they are

15  partially stoppered with lyo-stoppers. The formulation can be cooled to freezing
and subjected to lyophilisation under standard conditions and then hermetically
' éapped forming a stable, dry lyophile formulation. The composition will typically
have a low residual water content, e.g. less than 5% e.g. less than 1% by weight

based on weight of the lyophile.

20  The lyophilisation formulation may contain other excipients for example,
thickening agents, dispersing agents, buffers, antioxidants, preservatives, and
tonicity adjusters. Typical buffers include phosphate, acetate, citrate and glycine.
Examples of antioxidants include ascorbic acid, sodiumn bisulphite, sodium
metabisulphite, monothioglycerol, thiourea, butylated hydroxytoluene, butylated

25  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

30  adjustment if necessary.



The conpositions of the present invention may al so contain adjuvants such as
preservatives, wetting agents, enulsifying agents, and di spersing agents.

Prevention w&%&fuﬁﬁ@ action of mcroorgani snms nay be enrguf@ioddyoéoe
i nclusion of various antibacterial and antifungal agents, for exanple,

par aben, chl orobutanol, phenol sorbic 5<330| d, and the like. It may al so be
desi rabl e to include i sotonl Cc agents such as sugars, sodiumchloride, and
the |ike. Prolonged absorption of the | nj ectabl e phar maceut i caI form may be

br ought abou lé t he inclusion of a, Wthh?-fgl E];QS absor tion such as
al um num rmngﬁ'itﬂ B agats Fregeradly iused 1 dyophilisshas “Plé’g}ﬁ rf%‘{ﬂéltBV %% aqueous
medi a or has ﬁr@efss%h;wb{deng Bmﬁgﬁtﬁ%echﬁﬁﬁédj%tegrhy@@me% hieadRted as a

concentrate in organic solvents. The concentrate ~can hén lbe diluted to a

| ower concentBl&kln@&gqnhmaanSa’cfmbuwatswl@m Sdﬂmaﬂmlmdllt@uwmw@nmby stabl e
for the short ne dur n ) ref i ther 20 aspect,
1}1(5321 c}15 ﬁg tﬁe com x%agﬁ-b é?)g,tpr%n esa flgalﬁlgs?ag)

there. is prov rmace I ca oSl CcO %on aqueous

sol ution 6onumdlzemtakreeé so€d optinel freezeliEn®pi@atss and pipitbdidsompletech can be
dosed as is or npre conm%nly diluted with a_sujtable |V excipient (sal i ne,
I8

dextrose; buftfeongHutiqs: Thstouliing ageaiunasaibeattidiged ieimakedrs WHOBo! ubi | i zi ng

excipients inggsal and injectable fornulations, Pharmaceutical Research,
21(2), 2004, p201 230). Exanpl es of 25 solvents and surfactants are
propyl ene glycol, PEG300, PEX400, ethanol, dinethylacetam de (DWVA),
N- met hyl - 2- pyThedvaTerﬁnblbteM\ﬁcmmmm@bm of thepharmetenticat e EL,

composed of 4 EBUR AT ApPTORE YR e o et SuPRRRIE BEERLARE, S, o

agueous <6l utfommlegargmdh as‘glicﬁb% i adioy, emosgj amldhctosa[lpbl@ﬂcd}ﬁ% et hanol .
Anot her is 80% pr op%/mepe gl yco and 20% et han % t hese WO
20061077426 Ptsh &9 @UB%TEWO BRINOACIs §Hch ag CH?e V’ﬁ‘e oHE #ati on and

usual I'y dil Ut&wylﬂ}%%ﬁﬁmg il I yRESc Rl Mlch% Wéxtra@r |V infusion. The typical
anounts for bolus I'V formul ations are -50%for Q ycerin, propylene glycol,

PEG300, PEX400, and -20% for ethanol. The typical amount s for I'V i nfusion
formul ati ons Bieaatiosfshe weigty §fct hulkingagambio thameighief astive euamoshd isr opy| ene

glycol, PEGB%gp {]@%ﬁ{%m qa er}?cﬁ?llbou}: Ptooﬁ%utpf %If‘erx'éﬁglemggh TeoteRt the

invention, rnace nposition 1s
15 3, e.g. inthe range of about l to 2

Alternatively they can be provided in a solution form which may be concentrated
and sealed in a suitable vial. Sterilisation of dosage forms may be via filtration or
by autoclaving of the vials and their contents at appropriate stages of the
formulation process. The supplied formulation may require further dilution or

20  preparation before delivery for example dilution into suitable sterile infusion packs.

Extemporaneous injection solutions and suspensions may be prepared from 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.

25  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



a formsuitable for i.v. admnistration, for exanple by injection or
inf usion. For intravenous adm nistration, the solution can be dosed as is,

can be_injected into an infusion bag (containing (ﬂ,) cally
accept ablgoeé?ﬁq/%' ¥fit, such as 0.9% 10 saline or 5% de gé@?‘%@%dﬁore
adm nistration. In anot her preferred enbodi nent, the pharnaceuti cal
conposition is in a form suitable f o sub- cutaneous (s.c.) adm nistration.
Phar maceuti cal dosage forms suitable for oral adm nistration include

tablets, capsules, caplets, pills, |ozenges, syrups, solutions, powders,
granul es, afueous sndaxmmaqlmuscmpansiibﬁgs, selybits ogvehiclesdbéledeswatenf ers or pat ches

and buccal pat armce uti i tal onpound of the
f or nul ae (I&a rp‘imlsgs chaye g%er 8@‘?’?&%‘30 IptOFyeﬁ‘é{Pé%tg y(‘?aﬁ IP)cbt%‘f:orrml ated in
accor dance likk), barKcE}@AMbth}Il&ﬂIlhIUsé]htﬁﬁsmt&tﬂ@mﬁﬂﬁre@&ﬁfﬁéf &regdtetTt B @chSas

Phar maceuti cal Sciences, Mck  Publishing Co Easton A, USA. 20 The

conpounds &five #id), prst inisetablel orsaniresterbch iy @ ‘taFf‘ePé}PPr weityeamitéed in WO
2005/ 01%25%a@%ﬂe@%%&?ﬁ?ie%fﬁte%& e3¢ C&ﬁ&eﬁﬁﬁ&h@s ?é&ﬁhi%sb gcribed in this

application conposi tions contain a unit dosage of active
conmpound tmgmtermnce off tht regpiredhparticlelsizeimrihe case ofdispeasiossy el Bysthausugar or sugar
al cohol , eq, éﬂ% sucrose, 25 sorbitol or mannitol; and/or a non-sugar
derived dil BE‘H h as sodi um carbonate, cal cium phosphate, cal cium .

carbonate, or a cellulose or derivative thereof such as nethyl cellul ose,

et hyl cel | Ulhesempdyitnxy fHeqResentTaidniibn gey hivb ostain adidvait@suehas such as corn
starch. Tablets may al so contain such standard_ingredi ents as hinding and WD
2006/ 077428 SETAHESIOVEH DL, cmysifyingigeatsi 3y ditpering aggeiy Brgvention

pol yvi nyl métfﬁfa'abga{t@fmféto%t ?satsqmysoe(eﬁsucd wle l@Rlsfon FaASEs nked pol ynmers

such as crosslinked carboxymnet hyl cel l ul ose)’, lubricating agents (e.g.
st ear at es) an@bw@eakmldlmbﬁlngd agentpafcplaﬁx@mpl)e, paaatte nmhlwiabutanl,@hgnolBl—ﬂ')

buffering agents. hps h c:t uffers

effer vescer?gr% ‘{(» %thgi%g‘p[ g @?g‘f 7SH| @5 001(51?1 elsﬂ&?tc argggt)s Slg?}caﬁ exci pients

are wel | krs@gm sodhwtl @hlvgide, dnd ek lik@. h@ldﬂgé&&lﬁS@don bf Wetigedtabler e. Capsul e

formul ati ons may be of the hard gel atin t{:l I gel atin va,rlgty and can
pharmaceutical form may be brought about by the inc usmn of agents which delay

15  absorption such as aluminum monostearate and gelatin.

If a compound is not stable in aqueous media or has low solubility in aqueous
media, it can be formulated as a concentrate in organic solvents. The concentrate
can then be diluted to a lower concentration in an aqueous system, and can be
sufficiently stable for the short period of time during dosing. Therefore in another

20  aspect, there is provided a pharmaceutical composition comprising a non aqueous
solution composed entirely of one or more organic solvents, which can be dosed as
is or more commonly diluted 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

25  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 30% ethanol. Another is 80% propylene glycol and 20% ethanol.Normally these



contain the active conmponent in solid, sem-solid, or liquid form Gelatin
capsules can be forned fromaninmal gelatin or synthetic or plant derived
equi val ent swohers@afs2ze 10 The solid dosage forns (eg; tablPETE:B20I80Es et c. )
can be coated or un-coated, but typically have a coating, for exanple a
protective filmcoating (e.g. a wax or 55varnish) or a release controlling
coating. The coating (e.g. a Eudragit TMtype polyner) can be designed to
rel ease the active conmponent at a desired location wthin the

gastro-i nt estspiRaits ire asdd in EBHBinatifiParBidIAilGRA abRas OB KRGS PV 8SIut © degr ade
15 under certain pH conditions within the%lglast rointestinal tract, thereby

sel ectively of &Y adision: fe bipiqsbtmerntnior bedusiiofesanlationsiate t5¥6iforeum or
duodenum | n%l?&ﬂﬁ%owg%r}e: é}yé%(fl P80, BEG408 %2~t2'0‘929for S ?nqq{ﬂ% 530, 0e

presented in a so comprising a telease controlling’agent, for
exanpl e a relapmags fell¥\infugioadentulatohcdre ~ndy fhreGlackaint, 3% fooDdRA,aali vel vy

rel ease the c ound under .condj.t1 aryin O acidity or alkalinity in
t he gastrdi nt@@?’i Mtogﬂ%glywlﬁgﬁpfﬁﬁﬁpﬁ BPKS cE%ri X material or release

retarding coating can take the formof an erodi ble polynmer (e.g. a maleic

anhydri de polly 68 preffre€ bmbsdifeRtsdfan invdntivn, SR BHaRH&eEH 04) E6BEREIoASs nhe dosage
form passes through the gastrointestinal tract. As a further alternative,

the active @dpbUEbleder be adwinitiatiers friexarapla by injeqtipnoy sfasion: X provi des
osnoti ¢ cont rifﬁkav%ou??d&l[h?st{aﬁ -3 soﬂftiohP& &ch&?d'&qs, o%EEPEé fhidefRligase and ot her
del ayed rel ease or sustalned’rel ease fornulations nmay be prepared in

accor dance wahlnfoséhbapscomhininglaphamdcentichibsecsitable extipiantt suehas 0.9%The

phar maceut.i cal .. fornul ati on b resented to a patient in "patient packs"
cont ai ni ﬁ@ ar?alg’r‘?tqrgzg’ (’fUP%ez’ %‘?c}/r??%ﬁ“t?‘ﬁg‘ﬁtfoni'n a single package, usually a
blister pack. WO 2006/ 077426 PCT/ GB2006/ 000207 57 Pati ent packs have an

advant age ovd afidtiediptdfenal eniodtdnt Ahd gHagmacelitesabcanpRionasinsd forli vi des a
patient's supply. of a _pharmaceutical froma bulk supply, in that the patient
al ways has aéB’é%%e fopsyh@tygeRy§s ) pARBYNraiht ai ned in the patient pack,
normally mssing in patient prescriptions. The inclusion of a package

i nsert has besehoiafidsted BREOYRaARLSOR aBRMRLARC Mokt Bibldie Physi cian’s

instructions. Conpositions for topical use include ointnents, creans,
sprays, pat clvegsulegedaplets, pillgpzengesogisunintdlutions powdes ograrulesaplixarsiand r aocul ar

inserts). 155U Csnsp%f?ﬁ&%?éutbhgﬁal Fa%p-:ts? Safers or patches and buccal patches.

Pharmaceutical compositions containing a compound of the formulae (I%) or (I) or
an acid addition salt thereof can be formulated in accordance with known
techniques, see for example, Remington’s Pharmaceutical Sciences, Mack
Publishing Company, Easton, PA, USA.

20  The compounds of the formula (Io) and sub-formulae thereof, as defined in WO
2005/012256, can be formulated as described therein and as described 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,
25  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



formul ated in accordance with known met hods. Conpositions for parenteral
adm nistration are typically presented as sterile 10 aqueous or oily
solutions or fine suspensions, or nay be provided in ed sterile
powder fBORWYY 7Heki ng up ext enporaneously with sterlféeﬁég%loggbdé%@
injection. Exanples of formnulations %ﬁo rectal or intra-vaginal

adm ni stration include pessaries and suppositories which may be, for

exanpl e, forned froma shaped 15 noldable or waxy nmaterial containing the
active corroou d. Corrp05|t| ons for admnistration bi/ inhahabti on may take the
form of i rEfUALnG agentyaich ag polpyRYlPYTECORs: diSTieETaRt} fe- 5 SWakblg pr ays, and can
be admi ni Szrréséﬁxﬁ&dbBlym%Fsas‘ﬁgﬁEﬁcrgﬁflﬂkéd%bfng:flﬂé"eﬁﬂfzelld?&% $abriigiLes or aerosol
di spensi ng devi ces. “Such devices are well known. For ém nistration by

i nhal at i oragenth . steaistest prBervatives (c8. iparabensy ghidedidantc g BHIR, t he acti ve

Compound it festinfudReyf bhosBi Srs PRBRIER fod HiBeitb Budiuo witt |

gener alsl y subleaguiaebicetbohdte ﬁﬂitﬁreﬁlOS@g%xélpi’eMSai‘djweliiﬁn@vlﬁﬁhddMﬂdt typically
contain suffl cient conpound to provide a desired |level of biological

activity. negd todedissmesed i detatt barenyl ati on nay contain from 1 nanogramto 2

grans of active ingredient, e.g. from 1 nanogramto 2 mlligranms of active
I ngredi entg, WIE kurﬂlurahbﬁs xhﬁ‘f'g@@ftﬁé‘ﬁér!i%&!bﬁ’ﬂ oﬁéébrgera%%ﬁet?fan&emound are 0.1
mlligramns to granms of active ingredient (nore usua from10 m|ligramns

to | gramcoataip thg@ctwr:|cbmg¢mmtsgh$@gnmqlud; grlamq formyy Gplamczw@mmza

PCT/ GB2006(,/arq 99 %o%ed ?ramlnamm B'E‘htoﬁg%& %oﬁlﬁ:ﬁfﬂﬁﬁvé& Qc%u%\%)fe%[%gre&f m crogramto

10 m |l ligrans, I Ve I'hgredient).
The active corrpound will be adm nistered to a patient in need thereof (for
exanpl® dlteuntiddengaforms(egpabiesntdpsiles @n) emmdertoaedbf ircentd, bot achi eve t he

d d5th t ff f t d that
402, 6 i CHICH G TRk s W embe g BrCGeib e e i o

pi peri di n-rnidr et Q%l@@@cdrﬁ%llﬁ@c@atﬁ@dlmh @6ht§1§|(é §.a EfirRat tM ggéar the nesyl ate,
acetate polymer) can be designed to release the active component at a desired location
within the gastro-intestinal tract. Thus, the coating can be selected so as to degrade
15  under certain pH conditions within the gastrointestinal tract, thereby selectively

release the compound in the stomach or in the ileum or duodenum.

Instead of, or in addition to, a coating, the drug can be presented in a solid matrix
comprising a release controlling agent, for example a release delaying agent which
may be adapted to selectively release the compound under conditions of varying
20  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
25  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.



and hydrochl oride salts (and nore particularly the nesylate and acetate
salts and 10 m xtures thereof), or the conpounds of the fornmula (10) as

defi ned hergignoogiirtde be useful in the prophylaxis or treatcs20és/006202 range
of disease states or conditions nediated by cyclin dependent kinases and

gl ycogen synthase ki nase-3. Exanples af such disease states and conditions
are set out above. The conpound and its salts are generally admnistered to
a subject in need of such 15 adm nistration, for exanple a human or ani nal

patient, preterably. a human. The conpound and its.salts wl| typically be
admi ni st er ed PW“&H%J}F]P%W@H&@V%P@@ %V%Fﬂgﬁ@ﬂglipéaﬁcmtl%% Wﬁ%ﬁ?k%(&‘@&étal |y usef ul

and whi ch geggjids lhyafdn®s IQHp1y 04 &am&&ﬁﬁé&?fmm‘a%u@l@ﬁp?lﬂirﬂh&ﬁﬁé fga@i@ﬁt (for
exanple in the case of life threatening diseases), "'thé benefits of

adni ni st er i ng!wayehasqeprse tothe padkege insdrt econtained du thggiatient phek, aormdllz advant ages of
any toxic effects .or _si f S 1. i it consi der ed
desirabl e tomé%%r‘llgﬁgg?tzern gﬁgggn %ﬁ%sogr}%ﬂlgiﬁﬁgg:&{ S? ?S;%P %%P%ha{ag%%?%so%hat are
associ at ed Wwid ilmprovitg@ries compligick elithythe piysicanimindtions. a salt thereof as
defined herein may be admi nistered over a prolonged termto maintain

beneficial therapeutic, effects or y.be adm nistered 25 for, a short period
only. Altern P\P@flyoﬁslf@?toﬁ’éﬂlt ‘Hél%ﬁﬁir&“g}t%&rqaﬂlsaswss%%eﬁ gl conti nuous

manner. At ymhﬁialdnq;aiah&irﬂ&%e(ff&fexmgle%fm@ma(in&hsﬁ Siféh%ofn?@dj%fs casbedef i ned
herein can be’in the range from 100 picograns to 100 mIligrans per

ki | ogram of Berehylaigd ighecordamce WiDkROWBMEHPAR6 PCTI GB2006/ 000207 59 typically
5 nanograns to 25 mlligrans per kilogram of bodywei ght, and nore wusually

10 nanograms da, el ot r@rﬁ?raio{cfmihiisﬁﬁ%% tg@cgf?{ ;?r@seﬂ?e'a%gé to 10
mlligranms, and " nore typically m crogram per KiTogramto mlligranms per
ki | ogr aml10f orqeecasmt @lylsohitionogrfam stispefifons] o mayr Benmropided lai firebyr divijleder

ki | ogram of 5, hod i ght al t hqugh hi gher or | ower. doses be adm ni stered
wher e requi ré@p?e%egﬁﬁﬂggﬁaggﬁggp FRPqrsPUlY Wit Steple %{Bﬁﬁlﬁqfstered on a
daily basis Qﬂge@mna repeat 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 dosage for a 60

ki | ogram person conprjses adm ni steri a 0 und of the formula (I as
def i ned hor ciampss o HRpedonsHer falory Va@fﬂaﬁrapdomingtfaﬁon include )

pessaries and suppositories which may be, for example, formed from a shaped

15 moldable or waxy material containing the active compound.

Compositions for administration by inhalation may take the form of inhalable
powder compositions or liquid or powder sprays, and can be administrated in
standard form using powder inhaler devices or aerosol dispensing devices. Such
devices are well known. For administration by inhalation, the powdered

20  formulations typically comprise the active compound together with an inert solid

powdered diluent such as lactose.

The compound of the formulae (IO) 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

25  formulation may contain from 1 nanogram to 2 grams of active ingredient, e.g. from
| 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



10 conpound 4-(2, 6-di chl oro-benzoyl am no) - 1H pyrazol e- 3-carboxylic acid

pi peridin- 4-ylam de at a starting dosage of 4.5-10.8 ng/60kg/ day

(equi val ent .to - 180ug/ kg/ day) and subsequently by i ipus dose of
44- 97 ng/‘%éﬁ&"ﬁé@“ (equivalent to 0.7-1.6 ng/kg/ day) ?&Tgélﬁfg 6?@‘&@2. ous dose
of 72-274 ny/ 60kg/day (equivalent to 1.2-4.6 ng/kg/day) although higher or
| ower doses may be 15 admi nistered wire required. The ng/ kg dose woul d
scale pro-rata for any given body weight. An exanple of a dosage for the
mesylate salt is, at a starting dosage of 5.6-13.5 ng/60 kg/day (equival ent
to 93-225/ mgfrtgfxglaw?ﬁﬁﬂigfah?se(ftd esa.lhﬁleqlnﬁ&folgba;rilzwlla@ﬁni/ll?é}mﬁifei).g?aﬂi ous dose of
55-122 ng/ 6Q . ay.(equivalent tg 0.9-2 0ng/ kg/day/ person) or an

ef fi caci ouglﬂasggl%?2%ﬂ@2?5115rﬁ5/a6%vqéggra M-equi val ent to 1.5-5.8

g/ kg/ day/ Pes SGRE c@hbARKIIBE IREiRred RUatBRAIE SedBerBSE (?&@kélhﬁl%er ed where
required. Utimtely, the quantity of cormpound adm nistered and the type of
conposi t i odhusadongdnithaltpatiens smoantsufficidnt torashisue thealesifedt he di sease or 25
physi olé)gi ﬁl%l 8‘%{}3‘14 ei,[on being treated and will be at the discretion of the
physi cian. 18R°Gie 58 ti cul ar dosi ng schedule, a patient will be given an
i nfusion of the conpound or a salt thereof for periods of one hour daily
for up to MuthaRws Threatmeatti cul ar up to five days for one week, and the
treatment repeated at a desired interval such as two to four weeks, in

particul ar_every three eé; .. VWD 2006/.07.74 PCT/ 06 002‘%07. 60 More
bar t1 oul ar 1 Splsgatd B e TR RO LR T DRSO+ REDOBRBAtHd or & sal
t her eof f opipbedihAcddamide AR@itO8VId adifidrysaltq)lin Partlevisr thOghebIReldcB@feneNt 1 epeat ed
every three weeks. In another particul ar dosing schedule, a patient is

gi ven an i #idmidsehioride sat (mdmeegartisuledy thermpemlfaindasetatesgltsasdnt enance
| nfusi ggs Hlfixh\.{l%F Hﬁ@(?@é%@gérﬁ%bdﬂpg&tﬁé‘ﬁ%hﬁ (1% 85 deng&’Hééin Rilfpe 3 hours. In a

further particular C a patient’i's given a ¢&ontI nuous infusion

for a perisefuldf therdphylagiston trbatohayisaf aamgenf disedse ctateaor eomiftidns nuous i nf usi on

]9 ];r ng Q?r;[ Ele%liﬁtezl ﬁ@ c?ag);cfeﬁe' W{l ent:)lfr}na%QSP énraegrlyc%ggna %thsa(s:ehl?iggsle% . ]é(\)palm% esCan be used
of such disease states and conditions are set out above.

The compound and its salts are generally administered to a subject in need of such

15 administration, for example a human or animal patient, preferably a human.

The compound and its salts will typically be administered in amounts that are
therapeutically or prophylactically useful and which generally are non-toxic.
However, in certain situations (for example in the case of life threatening diseases),
the benefits of administering the compound or its salts may outweigh the

20 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
25  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



chronic | ynphocytic | eukaem a, a patent is given a 2 to 6 hour (nore
typically 3 to 5 hour) infusion, repeated at intervals of 6 to 8 days for
3, 4 or 5 weekeeimu26. In a preferred enbodi ment of thi sSPGRGBWOG/@I204 pati ent
is given a four hour infusion, once weekly, for 4 weeks in 6. 15
Utimately, however, the quantity of cgpupound adm nistered and the type of
conposition used wll be comensurate wth the nature of the di sease or
physi ol ogi cal condition being treated and will be at the discretion of the

physi cian. The ound or. alts c an be ad i St S the sole

t her apeuti ¢ tﬁ%‘@ﬂfy SgE o t%g%m‘bl °§Faé‘?ll°‘inl1??% hn&? BA™ herapy with
one of nore @LAIBY 1 (CRABEUMY S f%ﬂﬁ@m&xg s&tmgianp(fe g2 1 Padddgfadlsab 1di sease state,
for exanple a neoplastic disease such as a cancer as hereinbefore defined.

Exanpl es of willgems.rad apsutypicaliybmigogrminsekitqerams to 2milligrmsper adni ni st ered
or used tog g %#an‘f %ﬁ&%@lgﬁ%ﬁ%ﬁ ‘?rp{o' 0 rgﬂlgcﬁﬁmgbérfl@%gﬁk)ﬁkgﬁ og&a% g vals) wth

t he conpounds the 1T nv i on 1I°ncl ude are no top0|sonerase
i nhi bitorks, dyweight aithoagehiper onlotienddsabmby besdmllal‘d&réﬂ whiee sequizéd. m cr ot ubul e

i nhi bitors (tubulin target ents nonocl onal i hodi es and, si gnal
¥ ansduct | on TR s Y] DB B DB At et o e epest

cycl ophosphaggsd@very 30503, WP Cdr'3, of §, LPALRGB0y 14, HIY FDgNRYs BFbkaniixanes,
m tomycin C and radi ot hérapy. WD 2006/ 077426 PCT/ 682006{000207 61 The

conmpound or its salts and another therapeutic agent with which it is
admi ni st er edAD gXaRID AR dnsegeoter ¢ ﬁ%kléegyamvsweccgmm@ﬁs atdmlpﬁtfrmg dual |y varying

dose _ sehedul fmoaodhe bl Lanaahet i ERin Fi4SymbRiEHamkeor the salt Torms

of 4-(2,6- dichloro-benzo oxy Ic acid
pi peri di I® 4- gdna;rmilnkM((ééghchﬁarb-tbenmlsmhmi)dHapudamd:@B-aalbox)dictas;ldampbrmrxt ures

t hereof ) may m ni stered as | ytJ on th arenteral route whil st
anot her ther%ﬁ@ﬁ’t‘ﬁg at&déﬁf grfgva%é’figaméhﬁng%Q%éayo%%‘@eq\I\%é’g'e the conpound of
the fornul aeuz(ohg/kg/rdaﬁ)lahd@ﬁbsaqueelﬂﬁdydaﬁ ffIBacs@lstdotd\e14a057 RpBoRegEyni stered in
conmbi nation therapy with one, two, three, four or nore other 10 therapeutic

agents (pr ef@ﬂ%w?lﬂ?ntdfhg%lrﬁm%(g/%}@aﬁreﬁi@ﬁléb?r Josg REV2-2{hemgdkpdthds can be
adm ni st er ed gmmﬁﬁw?%&mg g/cﬁgfé:lﬁl% 1 erom%r?gs@%?{o?tb@red sequential ly,

t hey can be m ni st ered at y spac I nterva exanpl e over a
peri od of5 administered where required. The mg/kg dose would scale pro-rata for any given

body weight.

An example of a dosage for the mesylate salt is, at a starting dosage of 5.6-13.5
mg/60 kg/day (equivalent to 93-225 pg/kg/day/person) and subsequently by an
20  efficacious dose of 55-122 mg/60 kg/day (equivalent to 0.9-2.0mg/kg/day/person)
or an efficacious dose of 90-345 mg/60 kg/day (equivalent to 1.5-5.8
mg/kg/day/person) although higher or lower doses may be administered where
required. Ultimately, the quantity of compound administered and the type of
composition used will be commensurate with the nature of the disease or

25 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.



5-10 mnutes) or at longer intervals (for exanple 1, 2, 3, 4 or nore hours
apart, or even |longer periods apart where required), the precise dosage

regi nen being 15 commensurate with the properties of iC
agent(s)ﬁ”?ﬁgm@gﬁﬁbund of the fornulae (1) or (1) or égﬁﬁﬁgﬁﬁﬁﬁﬁgz sal t

t hereof may al so be adm nistered in conjunction wi th non-chenot herapeutic
treatnents such as radiot herapy, phdilodynanic therapy, gene therapy;
surgery and controlled diets. 20 For use in conbination therapy with _
anot her chenot herapeuti c agent, the conpound of the fornulae (1) or (1) or

aci d addi t iMute partibulhig agRfierd ithy®RGiveh AR infudisre6f thé sthipsind BBk Salpt her
t herapeutic agents can be, for exanple, fornulated together in a dosage

f or m cont aithereed farmstiodsnieae hewdailpfor plays andiibe Bprdmentaepagtedieyeryl n an
alternativ%meéggwgndividual t herapeutic agents may be 25 fornul at ed
separately and presented together in the formof a kit, optionally with
instructions for their use. A person skilled in the art would know t hrough
hi s or her Izamthen patingradosingrsolddettgepitiset id gbiengn irdgsiomoer 30 dhiswebi nat i on

th i ) 06/ Q77426 PCTIL. GB2Q061000207. 6 Met f Di i
by T or Pt 8 2t BeE A i8R BRI Pt PR e P Rtz R e g 19 %o Taanor 4

addition Sabhus, 5,@_@}@@&_ a patient nmay be screened to determ ne whether a
di sease or condition fromwhich the patient is or nay be suffering is one

which woul d b usceptible to 5 treatnent with a coppound_having activity
agai nst cyétf r@‘éb@rﬁg“é%r %ﬁlﬁgééwgdule:ﬁd%aﬂ%%awwaaa%mwgp@auonsf%rﬁm e taken

froma pat,enld iy h%ﬁrs"’c@@'dﬁfﬁgn iPpartit&l® b b MEOESIMARIon oA el 1o Or  di sease,

such as cancer, that the patient is or may be suffering fromis one which
is charact éparsed by a genetic abnormality or abnormal protein expression
whi ch [ eads to over-activation of CDKs or to 10 sensitisation of a pathway

to norngl % 1 Vd i Lad t result .in
acti va’ETlB onor oZﬁ:ee%gﬁa%éé(gﬁ%tﬂ%ﬁ?lh@%ﬁsﬁag%ﬂ%%: th%étea&%_@ I?teogful ation of
cyclin E, (chianisgyhplideytidMehkacBi, aRatehels gD€n a Reay 6rhensimdste typdkaBy 8lto Chei n. 2004

NBr 26: 279(13): 12605 705) or, 10850l 3k &) BE%: 4 OF s BLGRNEE O] OO
preferred embodimentof this schedule, a patient is given a four hour infusion, once

weekly, for 4 weeks in 6.

15  Ultimately, however, 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.

The compound or its salts can be administered as the sole therapeutic agent or they
can be administered in combination therapy with one of more other compounds for

20 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,

25  microtubule inhibitors (tubulin targeting agents), monoclonal antibodies and signal
transduction inhibitors, particular examples being cisplatin, cyclophosphamide,

doxorubicin, irinotecan, fludarabine, SFU, taxanes, mitomycin C and radiotherapy.



(Raj agopal an H, Jallepalli PV, Rago C, Vel cul escu VE, Kinzler KW Vogelstein
B, 15 Lengauer C.; Nature. 2004 Mar 4;428(6978):77-81). Tunmoburs with nutants
of CDC4 orwoipeot@guteat i on, in particul ar over-expressi oRCT/&B2WHRIRY E or

| oss of p21 or p27 may be particularly sensitive to COK inhibitors. The
termup-regul ation as used herein inclelides el evated expression or
over-expression, including gene anplification (i.e. nultiple gene copies)
and increased expression by a 20 transcriptional effect, and hyperactivity

and activati QRe cdpifoub@biigs AGE hnPirdotfer ¥rapsldicab@ith WhibSit i§ he patient may be
subjected to a diagnostic test to detect a marker _characteristic of

up- r egul at i oAdministeyed ipg cembinatipy therapy msy be givep avindiyidushp varsing desfe  CcDC4
variants. Th [ S ] d S ' e i ncl ude 25
genetic mar k%hé@@%@ﬁ%&??&ﬂééﬁ'e%g{rJ&g!xeg.ngﬁues: ﬁ’% E@r@%%&é&en oc{fd" “conposi tion
to identifydivhlosd-bemasylahinCPCH-pyTivele Rearborytik ecid pipeeidintbylanhéde (ead. ker s whi ch
are characteristic of ug regtil ati.on of %cl i.n E,bi ncl.udi ng enzynme activity,
enzyne | 2vel mesyatsand apetate Salis agd mixtyees fsrapDARDUPAIHBEF AR nRNA | evel s of

the af or emesd QiR ey BcPaBinisal roLERHiIS MbthBr B SAME abdRhagheCyclin E, or loss
of p21 or 30 p27 may be particularly sensitive to i nhi bitors. Tunours

may pref er entdminisergseoraldisr eened for upregul ati on of cyclin E, or loss of p21
or p27 prior to treatnent. WO 2006/ 077426 PCT/ GB2006/ 000207 63 Thus, the

patient may Re,.s j:@&ﬁgég%nfi%fﬁle%g@ﬂ?es@

i ker
characteristic of up-regulation cy ??%fléﬁﬁagiﬁﬁdggfso%% “g‘ﬁ%%gr p27. The

di agnosti c t estadminigterey pi combHiyatioanichaiyedtoomeatwo, direxg faalor sargdtiersel ect ed

from tunpur biopsy sanples ood sanples (isolatio nd enri chnent of shed
unour 80 ce HeEPRR GRS Gl AbLoonesh Gt RorE R TRHL AR e Ha P andh By o

fluid, peritgpgdhinfsteddddimuRdnebh %}n@r- sehtienRasy, bHBE dMAterddakqaanalyan et al
(Nature. 2004 Mar 4;428(6978):77-81), that there were nutations present in

CDC4 (al so kihswsambe adsigisisred/mt closgis bpages infervalforeramplesiverca pariodaficer s and

endonetri al : . .~ 20 X
62( 16) : 4535- 3%@%‘3@%@@%@5?@#@#&5g%? Bl f’czarg’r‘gugrn‘égrﬁﬁlr‘#g’tsé??%r?‘i n CDCA
may mean t hakevdniengeapérinds apartiivilerb eeqoired)] thel peecisy dssaige adpimerf lwing r eat ment wit h

a 15 commensurate with the properties of the therapeutic agent(s).

The compound of the formulae (I%) or (I) or acid addition salt thereof
may also be administered in conjunction with non-chemotherapeutic treatments
such as radiotherapy, photodynamic therapy, gene therapy; surgery and controlled

diets.

20  For use in combination therapy with another chemotherapeutic agent, the
compound of the formulae (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
25  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.



i nhibitor. Tumours may preferentially be screened for presence of a CDC4

variant prior to treatnent. The screening process will typically involve
di rect seguencin ol i gonucl eotide m croarray anal ysipgy @20/ oidtoRnt
speci fi c WARYHBHY26 15 Methods of identification and analysis O?MITU'[ ations

and -up-regul ation of proteins are well known to a person skilled in the
art. Screening nethods could includeb2but are not limted to, standard

nmet hods such as reverse-transcriptase pol ynerase chain reaction (RT-PCR) or
in-situ hybridisation. In screening by RT-PCR, the level of nRNA in the
tumour i s Makehad Diyowekigati ng a 20 cDNA copy of the nRNA fol | owed by
anplification of the cDNA by PCR  Methods of PCR anplification, the

sel ection ®fioftiadRirstra8ibsl o£9Bthpduaa sf he formalael(1° b1C@f 6reM acIAdioAWN t0 a
person skilled in the art. Nucleic acid manipul ations and PCR are carried

out by st astitrlereat: aeatient ey bressreenestla detsrmisg asther 3 disomge obgamditiop. M et al .,
eds. Curre R | Sy:d 1 Inﬁg;ﬂ kOl ! Sons 25
Inc., or I%fns&ﬁ{#%g pgttléingllsj.\g,} e s.e%gfégﬁr%lrlg? %%‘gﬁlg?%’aou%%g . ﬁl?yrl%t ods and
appl i cafi olrsatmerit99ifh) a dwnaptemni haEngsaivitBageilit egpdin depadentddsasesad nmani pul ati ons
i nvol vi ng nucl ei c agi (ij techni que a%e al so 1_8escri beq %gtSanbr ook et al.,
2001, 3d EGOT VB8P dlologs? _Fﬁf?Pg‘?t o1 AR AAEBTY T PG P2 YRS Spring Har bor
Labor at or y &te@sifie whéthéraf ddalitég by dises86) F0EN 43icandey, tid Md ks iKbimipr RT- PCR
(for exanple Roche WO 2006/ 077426 PCT/ GB2006/ 000207 '64 Mbl ecul ar

Bi ocheni cabgyuffesipg fromiis ege whichieehsmgisrisngbyasgenetic sbgommalityioni t ed St at es
patents 4, 660 B2R o diGR3:200 v ich MhaPR bueLack 250G 242057, 5. 882, 864,
and. 6, 218, nd 1 ncorpora ed herein y reference. An exanple of an

i n-si t U0 hy kensidisatani ofia phhekan itquemabCDEsstwis). igkanipidd of syrhesbaoraraliti&s woul d be
fluorescenge in-sjtu.hybridisation (ELS ee Angerer, 1987.Meth.

gyl - TBoteSh A viRa ok s PGt GRS FAPS AR BB he

fol | owi ng BRIIRE, staRell Rv) Muil B, PeRerdhC, Rdysmdfsi KQ JiBlorORdy. 2004 (2)

prehybri di zati on treat nent of the sanﬁl e to increase _accessibility of
target nucMar@6:2¢9d3) Bed51785r edesef pdheipedi o mresshercd P C4 varianty hybri di zat i on
of the m X{pir: i } t } hd. L.olyogi cal
structure g&%@éﬁ@g?ﬁseﬁ%lgg\e%ﬁ%??ﬂ?glg%l?%hq’m%ﬁgislgt%wf té}%g?/lg& frPlluE;’():’ | eic acid
fragmeifs Lengauer C.; Nature. 2004 Mar 4;428(6978):77-81). Tumours with mutants of

CDC4 or up-regulation, in particular over-expression, ¢f cyclin E or loss of p21 or

p27 may be particularly sensitive to CDK inhibitors. The term up-regulation as
used herein includes elevated expression or over-expression, including gene
amplification (i.e. multiple gene copies) and increased expression by a

20  transcriptional effect, and hyperactivity and activation, including activation by

mutations.

Thus, the patient may be subjected to a diagnostic test to detect a marker
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

25  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

30 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.



not bound in the hybridization, and (5) detection of the hybridized nucleic
acid fragnents. The probes used in such applications are typically | abel ed,
f or exanpl eayo 20w6hfr426adi 0oi sot opes or fluorescent reporteP€T/GB2ZEPBIRED probes
are sufficiently long, 15 for exanple, from about 50, 100, or 200

nucl eoti des to about 1000 or nobre nuclédotides, to enable specific
hybri di zation with the target nucleic acid(s) under stringent conditions.
St andard net hods for carrying out FISH are described in Ausubel, F.M et

al ., eds. CuTh@&ftheBa@in® &Rl be isiibjddiddes Wl danbitiel @i det04 mad@pn W ley & Sons
I nc and Fluorescence In Situ Hybridization: Techm cal Overview by 20 John M

S. Bartlett eheragtsristiciptup-toealghiersefeyelin K dess of Rk ¢iddd. and Prot ocol s, 2nd
ed.; ISBN. 1-59259-760-2; March 2004, pps. 077-088; Series: Methods in

Vol ecul ar qu*h@alealosﬂbfe% BB coh BRI ABIOPEALHEDE EXPEERSR] from t he

nMRNAs may be assayed ohr'stochem stry o tunmour sanples, solid phase
i Mmunoassay Wintdur B®Bpsy samq»ﬂas; pododaziplss (isvleiereand enkichrhém gf sh&dcdmmmmsi onal

- pol 13 d oth
vethods. khoweoh AL p SR rhaRuRRe arriponiebel b Blcc i on

met hods woul grurfiel ude the use of site specific antibodies. The skilled
person wil | recogni ze that all such wel I -known techniques for detection of

upr egul ati on cyclin E,_ or Loss of 0 detectjon of CDC4
vari ant s couﬁglabEeeérgﬁmdegﬁllaéoﬁa ntehélcbllg %O‘@é@é"' 2%6%?@5/ TP f%
PCT1GB2006/ 0Qf3&0ere GRital{3RE QJn?m @4 isd1B8HA ab BENIIofl UBhiflbflinal so be used

to identify tumours particularly suitable for treatnent t he conpounds
of the invenhiwn colornyalrenesrs ¢ndrmd<amctsaloian®mlﬁpomk@palr @gu‘leaRéSoaOOZ n

par 1 cul 291y BB GE RS rennftion B BeRlousf iRl REGBhu R RER o Ty be

screened for mpmea@uiaathbcpmlem moamrﬂelp@uicararlsaVﬁtableefxpfrmemrwmpef CobKclin E
(Harwell RM  Mill BB, Porte 5li(lomarm J Biol Chem 2004 Mar 26;

279( 13) : 12695ittsy- B‘r‘m‘PlH§§1abSﬂ3fe|§?im ylbgf?creernefiéqr regserce it s Vargps or to

treatment ( [ inzler KW
Vogel stein gﬁilﬁgﬁgg%%?nﬁ.mﬁg{eﬁpgé b%aggwnm%a%érw%g%g)&a%%&éﬁcmglo Patients

with mant| e eobgdnutlpotpleonimroaiviy dnatysis, or hmutsrt spetificafitthodyr eat ment with a

15 Methods of identification and analysis of mutations and up-regulation of proteins
are well known to a person skilled in the art. Screening methods could include, but
are not limited to, standard methods such as reverse-transcriptase polymerase chain

reaction (RT-PCR) or in-situ hybridisation.

In screening by RT-PCR, the level of mRNA in the tumour is assessed by creating a
20  cDNA copy of the mRNA followed by amplification of the cDNA by PCR.
Methods of PCR amplification, the selection of primers, and conditions for
amplification, are known 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. et al., eds. Current Protocols in Molecular Biology, 2004, John Wiley & Sons
25  Inc., or Innis, M.A. 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



conpound of the invention using diagnostic tests outlined herein. MCL is a
distinct clinicopathologic entity of non-Hodgkin's |ynphoma, characterized
by proliferation of small to mediumsized | ynphocyte ressi on of
CD5 and G¥R@0064HW426ggr essi ve and i ncurabl e clinical c%&&?% (% 8&%?equent
t(11;14)(gl3;g32) 15 transl ocati on. Over-expression of cyclln D I nRNA
found in mantle cell [|ynphoma (MCL) 64is a critical diagnostic nmarker.

Yat abe et al (Blood. 2000 Apr 1;95(7):2253-61) proposed that cyclin DI
-positivity should be included as one of the standard criteria for MCL, and

t hat lnnovmonecelafbﬁfca@heals)‘maybélusadldﬂw}auldbbgydg wm mhﬂ}udedsta@esexm ored on
the basis of the newcrit 2004 May;

6(2) : 84- 9) Paejef 6%812%14r6§5420g141%01 5(?&&51‘1?3(%5(% 9872 Pé?pés&% %ﬁfaé’ﬁscrl ption PCR
assay for gyed | ib&%“£§EQEQ&dEéQﬁQ%? 8%9 aid in the diagnosis of mantle

cell Iynphona em 2004 Jan;50(1):80-7) wused
real -time quantitative RT-PCR to evaluate cyclin D 1 nRNA expression and
found t hat Aq@amplﬁ af avie-sRu-hybrdisasion deebhiigpe for assasaive mBNAu¢xprassiono CD 19 mRNA

At ornat v IPGE beRubibEee G Rl (D @ g RE ST ML 1 57T cat et

wth a CDKEnzyknoﬂ); 132 64951 ng di agnostic tests outline above. Tunour cells
comonly overexpress cyclin E and it has been shown that cyclin Eis

over - expressed .j n. br.eas ancer (Harwe] | Cancer 20Q0, 60,
Cee 200y SR e R carre The fol Mt NS (3G iBaen v th a

CDK i nhi bi {iage ﬁ)%e%@%&?@)r&éﬂbﬂdlzmn%&gﬂ&?gﬂt%@ sdthyle @ﬁ%@gggeooozm 66

Antifungal Use In a rther aspect he 1 nvention provides the use of an
aci d addi t desessinlity opfarget ppcleic ac1d and to reduce nonspecific b1nd1ng, 3)

i el ofg bRAAKLAN Bke MW @70l TGRS, a6ksh BLRRIAgEA- 47 V! am de.

ot her sal unga
addi ti on ssthictupé o:4t1£12f; @W&hhMtzbmwgshmnme‘&d-hmwamd ﬁag’}nmsr boxyl ic

acid plperldln 4- ot.her hydr.oc ride salt) y be used in
i el P Pt PRt et () Qe G T CHERRATIECE08 o hunans)
or int he frﬁ kdrané Ri’bepﬁs'éﬂtil%tfcﬁ afplichfbrd@fd Gpichlly Bbabdl fhQixhinplel ture), or as
general antifungal agent s, for exanple as preservatives and di sinfectants.
with rad1o1sotopes or fluorescent reporters. Preferred probes are sufficiently long,
15  for example, from about 50, 100, or 200 nucleotides to about 1000 or more
nucleotides, to enable specific hybridization with the target nucleic acid(s) under
stringent conditions. Standard methods for carrying out FISH are described in
Ausubel, F.M. et al., eds. Current Protocols in Molecular Biology, 2004, John
Wiley & Sons Inc and Fluorescence In Situ Hybridization: Technical Overview by
20 John M. S. Bartlett in Molecular Diagnosis of Cancer, Methods and Protocols, 2nd
ed.; ISBN: 1-59259-760-2; March 2004, pps. 077-088; Series: Methods in

Molecular Medicine.

Alternatively, the protein products expressed from the mRNAs may be assayed by
immunohistochemistry of tumour samples, solid phase immunoassay with

25  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

30  detection of CDC#4 variants could be applicable in the present case.



10 I n one enbodi nent, the invention provides an acid addition salt of

4- (2, 6-dichl oro- benzoyl am no) - 1H pyrazol e- 3-carboxylic acid
piperidin-gwgbag%Qﬁ.GOther than a hydrochloride salt, fpefr/di26osion020he
prophyl axi s or treatnment of a fungal infection in a manmmal such as a human.
Al'so provided is the use of an acid adgjstion salt of

4- (2, 6-di chl oro- benzoyl am no)- 15 1H pyrazol e-3-carboxylic acid

pi peridi n-4-yl am de, other than a hydrochloride salt, for the manufacture

of a nedi canent for yse.n e .proph is or . .treatment of a fungal

it ot on | n taersiitiall o e it Rae B Fe Bea iR RnGin  aci ¢ on sal ts
of the i nventph@iduleBy siRbRAVE éasheit Sdthttee Ondspthesiavéntionf f ering from or
at risk of infection by, topical fungal infections caused 20 by anong ot her
or gani sns, spreci es of Candi da, Trichophyton, M crosporum or Epi dernophyt on,
or in mucosall Y NihoRutapts 9§ ERCYpr eBmegulpkion, ippartiqulay @vegexprassipginot and

vagi nal candiogiyhs ) oss 1508k o) bd OiciRltSefidd OW BBgIAR, Can al 50 be

adm nistered for the treatnment or prophylaxi's of systemc fungal infections
caused by, flamossang wefe@atiallyke sidonwkinsyp-Geyltios de particHauiver-nans,

Aspergillus f|avus, 2 ro | { LT idiodi es, . 1n:

Par acocci di oi° %rgs,’Sloﬂi’ gfcaféﬁrggrggfa{)vyelﬁslg}d;lgftug%yéz’gr'tecrﬁ%&alﬁe&g[o%m §S’ple%lf) l t he
invention pr @hetheS0AMaITG; 1290126981033 bi lossbfipat oag27 eiibt QD@4 vafidnic| udi ng
horticultural), use, conprising an acid addition salt of 4-8%2 6-dei;hl oro WD
20061077426 PavHeiEswmst Gtroaropalan i, fllanabl PYnRags) C.1YelpHlessy §Fe Ki7esr hoxyl i c

acid piperi digy byyleil®, 1 8L ¢ MREn, 2AMACIRESR) SAlYy. L oget her with an
agriculturall'y acceptablé diTuent’ or carrier. The'invention further provides
a nethod of treating an aninmal (including a mammal such as a human), plant

or seed HAvi Mgtients wilyalaniln¢adldymphomaiVCh) wolddre sslested ferdraatmeent withai d ani nal |

plant - or  seedenBhude S SAL BoBAARL O 3Rt rULLNAY, RidgGLVe arount

of an acid a Fon sa oro-benzoyl am n pyrazol e- 3-
car boxyl i c aciificppatieiogit entidy yf won-ldedgkotsHemplidnge) charytetized bl prdlifeatsal t, . The

rventon o S8, Bypi o582 Rl tediel L B 1A, iR st n, i n 2 Pl o
g; }‘ tecg } vi_ ( %Qggmmtaneﬁnc@rébwin@daﬂ@dm@pmaq&h&é@m@,qn;(aiaailm an acid addition
15" 'translocation. Over-expression of cyclin DI mRNA, found in mantle cell
lymphoma (MCL), is a critical diagnostic marker. Yatabe et al (Blood. 2000 Apr
1;95(7):2253-61) proposed that cyclin D1-positivity should be included as one of
the standard criteria for MCL, and that innovative therapies for this incurable
disease should be explored on the basis of the new criteria. Jones et al (J Mol
20  Diagn. 2004 May;6(2):84-9) developed a real-time, quantitative, reverse
transcription PCR assay for cyclin D1 (CCND1) expression to aid in the diagnosis
of mantle cell lymphoma (MCL). Howe et al (Clin Chem. 2004 Jan;50(1):80-7)
used real-time quantitative RT-PCR to evaluate cyclin D1 mRNA expression and
found that quantitative RT-PCR for cyclin D1 mRINA normalized to CD19 mRNA
25  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
30  treated with a CDK inhibitor as provided herein.



di chl or o- benzoyl am no) - | H- pyrazol e- 3-car boxylic acid piperidin-4-ylam de,
other than a hydrochloride salt,. Differential screening assays may be used
to deternine the specificity of the acid addition sal j.pvention
for non- h‘ﬁf’r&ﬂ%@lﬂ%zgnzyrres. Salts which act 15 specifi CJQ{@ZS%@RQQCDK
enzynmes of eukaryotic pathogens can be used as anti- fungal or
anti-parasitic agents. Inhibitors of fbhe Candi da CDK ki nase, CKSI, can be
used in the treatnment of candidiasis. Antifungal agents can be used agai nst
infections of the type hereinbefore defined, or opportunistic infections
that comMmARtifu Wsei N debilitated and i mmunosuppressed patients such as
patients 20 wth Leukaem as and | ynphomas, people who are receiving

i mmunosuppressi ve therapy, and patients w th predisposing conditions such
as di abet ed? f%ﬁ@eﬁrtﬁemveﬁ}o O‘O%E?Sltﬁ%‘ésefo AN AY ?iiﬁ‘fﬁ%ﬁa_élﬁfﬂf@ésed_ patients.
Assays des Ql[c'hﬁﬁ&ibér{kowaﬁlirﬂipilPpﬁﬁaib%-%ﬁ@oiﬂic?ﬁ@i'i:‘l ridfl-4 SAnfi@0lotel Y 1N
inhibiting at |east “one fungus inplicated in cosl's sSuch as candi di asi s,
asper gi | | oliag a hydroshleyidesilis as arpaitifingsltagenticosi s, geotrichosi s,
cryptococcosis, chronoblastonycosis, coccidi odonycosis, conidiosporosis,

hi st opl ?.5 gk ﬁcidHE&HB:‘P%C&%L@’6-di5ﬁ161'390%8 SR H PRI ALOS Soxylic

par a-acfi nonycosi's, penicillidsis, nonollasis,” or ““sporotrichosis. The

di ff er ent i atid pireeidin-drglamides(pthecthan baydreddoride seifemay byusedtin afimabal activity

whi ch may have. therapeutic value in the treatnment of aspergillosis by WO
2006/07742@%@9"@2@8@%‘86‘2 tregge %?W%@@? o hEmersk GARbE cloned from
yeast suchtRsmRaP&ilintd 8. [uprioattuss and HRRRMEe) | d#9s bédyd antidapar 9i | | us ni ger,
Aspergillus nidul ans, or Aspergillus terreus, or where the mycotic

i nfection iagentéuexampless preserhaivepradaignlpctarth be derived from yeast such as
Rhi zopus arrhi zus, Rhizopus oryzae, Absidia corynbifera, 5 Absidia ranpsa,
or Micqppush bhdinbodPtiér Ghe Hlfvelﬁ?tﬂ?E‘O\%%é aft 3GY TB@itib le-g@dicﬂ@#&'o(}en
Pneunocystis caritnii. By way of exanple, in vitro evaluafion of the
ant i f ungal beazbylaimino)df-pyrezade B darbaxldictacidrpipaidirs4-ylantile othevénniaon can be

f d det.er. m ni th 1 Ni i nhi bit trat.i M LC.) which
A ) L A e L G N
whi ch gr owintinfial tstich #3ardun@el ar m croorganismfails to

Also provided is the use of an acid addition salt of 4-(2,6-dichloro-benzoylamino)-
15  1H-pyrazole-3-carboxylic acid piperidin-4-ylamide, other than a hydrochloride salt,
for the manufacture of a medicament for use in the prophylaxis or treatment of a

fungal infection in a mammal such as a human.

For example, the acid addition salts of the invention may be administered to human

patients suffering from, or at risk of infection by, topical fungal infections caused
20 by among other organisms, species of Candida, Trichophyton, Microsporum or

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,
25  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-



occur. In practice, a series of agar plates, each having the test conpound

i ncorporated at a particular concentration is inoculated wwth a standard

cul ture of ,wobt@esoedznpl e, Candi da al bi cans and each pl aPET/CB2MEH29hcubat ed
for an appropriate period at 37 C. The plates are then exam ned for the
presence or absence of growh 15 of the&7fungus and the appropriate MI.C.
value is noted.. Alternatively, a turbidity assay in liquid cultures can be
performed and a protocol outlining an exanple of this assay can be found in
the exanpl esb&pb@vminbhe H-plyrkiold3-exBbidic a6l piferitiives-laimideadthet thaa sal ts can be
carried out at_a series of dose |evels by intraPerit,oneaI or_ intravenous

i nj ection or hydrodieridesalt tpgether yithen agrienliyrally acorptabledilugehias cpraieh i nocul at ed
with a fungus, e.g., a strain of Candida al bi cans or Aspergillus flavus. The

activity of trheisaidod ARk PRVARS §SRADIVY tﬁBMgtaﬂrahﬂ%alkﬂﬂglud%g‘Qﬁa{?nrﬂil the

fungal infection in groups of treated and untreated m ce Istol ogy or
by retri evi nguchuasgihufnppyplaheorisedddeyingn)fungihimfentivh which ddayprises mestisgir ed i n
ternms of .the.dose |evel at ich.the compound pravides 5Q% protection
agai nst the P& ﬁ%{fnaggyaé ?resgf‘y’\gfﬁ’teﬁ%cuﬁ ﬁf%ar&?ﬁ(ﬂﬁﬂ O(ﬁ%e)}”ﬂﬁﬁw&ﬁ‘ﬁ n anti fungal
use, an aci damegitiof eNaci@bddifdn Hit(24§2 dididHl 616 BeRRYEAh@RIHMYrazole-3-

1H pyrazol e- 3-carboxylic acid piperidin-4-ylanm de, other than a

hydr ochl or i d&argesic acid pipepidingttiamids; atherthan phwdreshloridesalii xt ure with a
pharmaceutical carrier selected in accordance with the intended route of

admi ni strati qge ﬁﬂ%tf&n@a‘i‘s@%ﬁ&i@@%ﬁﬂ@cﬁ&%ﬂtf%@ﬂing@ﬁﬂﬂ?ﬁ%ﬂe%n TRt 0T exanpl e,
the salt may be admnistered orally, parenterally, W 2006/077426

PCT/ GB2006/ 06@20vhicte@niprisessivaatiogithe plant ot seedirish ah antifyngally sffbesiveaneousl y by
means of 1b he a}crl?ﬁrggalrf ﬁgl:u%tri]cﬁ%arll g&%ﬁ [ L1t|%j)oendcon &gnergdﬁnp%cw] a dﬁl%%tslalggir’n J_’Q_ﬁ_f}giﬁd

"Phar maceuti ca orora arenteral Stration to
human pat i endRhlokdBeray lamirt)-d digeyriolel-caboxylio acidpligeridand -prnfidoiher 01 to 10
ng/ kg (in divide oses)., depending on inter alia the 5 potency of the

sal ts when aﬂ?ﬁ“ﬁﬂga@!ﬂélﬂglﬂ?saiti-t her the oral or parenteral route. Tablets or
capsules of the salts may contain, for exanple, from5 ng to 0.5 g of active

conmpound f or Dagieremtia bdradnitassdys @lay befusddWd deterniié thedbedifidity BT tikSac&PPr Opri at e.
The physician_in any event will determ ne the actual dosag@w&effectl ve
f

amount )~ whi cRdditipn saltp ef the davestion fapnen-hnanrDK rarsmey Spltsyhi and it will
vary w thst h@p&ﬁﬁall%ﬁ %tCDK enzymes of eukaryotic pathogens can be used as anti-

fungal or anti-parasitic agents. Inhibitors of the Candida CDK kinase, CKSI, can be
used in the treatment of candidiasis. Antifungal agents can be used against
infections of the type hereinbefore defined, or opportunistic infections that
commonly occur in debilitated and immunosuppressed patients such as patients

20  with Leukaemias and lymphomas, people who are receiving immunosuppressive
therapy, and patients with predisposing conditions such as diabetes mellitus or

AIDS, as well as for non-immunosuppressed patients.

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,
25  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



10 and response of the particular patient. Alternatively, the salts can be
admnistered in the formof a suppository or pessary, or they may be

appl i ed to%@%l{ogéa% n the formof a lotion, solution, gj 209&'/@M§;nt or

dusting p‘g exanpl e, they can be incorporated into a cream

consi sting of an aqueous emul sion ofggpol yethyl ene glycols or Iiquid
paraffin; or they can be 15 incorporated, at a concentration between | and
10% into an ointnment consisting of a white wax or white soft paraffin base
t oget her with, such abjljzers and _preservatives as_nmay be required. In
addi ti on talakwguﬁmf%gm Pt B R AN SPegHlis FugHEEPS: agent s

devel oped A‘é?ér@illﬁé‘ﬁ!i‘vmﬂ' AbgEgntd ﬁ%er?&@%?ﬁl‘lﬁ%%i&ﬂﬁﬁ}’@r &@J&éﬂ%{&?&s, for exanpl e,
as preservatives in 20 foodstuff, feed suppl ement for pronoting wei ght gain
i n |ivest ookwhere thermyidosic ifeeticaris mbeananpicasis, dasCPBrassayean rederived non- 1 i vi ng
matter, e.qg.. for. decont.,am nati h ifal uiprent and.yoons. In simlar
fashi on, 5%831 )E%?Stssluc &% %Prulgtsagfr{:l%ésf Rﬁ%ﬂé@ioﬂ/%%’ '%‘)&@a C%Hﬁ%{aﬁ;ﬁaan CDK and an

i nsect EDKAbsidtamssd, BEMcopagithis Bour€dsSothen€DK(drielhinesd mblugé thel . (1994) FEBS
Lett 356:317-21), will permt selection anongst the 25 conpounds herein of

i nhi bi t or s PARPEH FaremPsYiiheaililbet ween the human/ manmalian and i nsect
enzynes. Accordingly, the present invention expressly contenplates the use

and formul &R Blxdhifle SAhimo Qalubiiéh NSRRI abtiiv\r}\%%mecai:ﬁes, such as for
use in rran&gjerrent of insects like the fruit Tly. 2006/ 077- 426
PCT/ GB2006Addtooslts phthe anyeatiomeratbia @erfentisd diy Metermingng theyminiofunt he subj ect

salts can be.sel ected on t Ls. . of inhibitory specificity f.or plant
CDK' s rel afnﬁl\llbel% og%%%ntrr?l?lﬁ%gﬁjg%ﬂgﬁlzcg%e@é %c?ﬁtéa% 8%478?@1,6%? ﬁ?%%%ﬁn% can be

di sposéad i th asuliableeneiin adt whivhegswihiof the pagicalar midreor@anisth fdlshoman enzynes to
sel ect those coppounds of greatest selg@itivity for inhi bi%i ng 5 the plant

enzyme. ThQESUrt HEPTRTEE eniCTIEhH RJptes s havingthe testsoporpidit es f or mul at i ons

of the subjRetpopadd & alpafticAk bontbitttiih iARRMIAG WRR staRd c@furt Br,t he form of
a defoliant or the liKe. For agricultural and horticultural purposes the

sal ts of t e exampla; Candideealbipans @gséench plate iy ghehdnenbeted dorgareppwptisgton f or nul at ed
as appropriate theparti n i nde [ DOS Thus the salts
may be ap plpf:ré%i %tﬁ? i E.eT € O?l%’%eg ?Je%egﬁ%a%ﬁg gé‘glgé S&Esgernge 9r AOYLREZE growlﬂl
15  ofthe fungus and the appropriate M.L.C. value is noted. Alternatively, a turbidity
assay in liquid cultures can be performed and a protocol outlining an example of

this assay can be found in the examples below.

The in vivo evaluation of the acid addition salts can be carried out at a series of dose
levels by intraperitoneal or intravenous injection or by oral administration, to mice
20  that have been inoculated with a fungus, e.g., a strain of Candida albicans or
Aspergillus flavus. The activity of the salts can be assessed by monitoring the
growth of the fungal infection in groups of treated and untreated 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

25  effect of the infection (PDs).

For human antifungal use, an acid addition salt of 4-(2,5-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

30  practice. Thus, for example, the salt may be administered orally, parenterally,



granul es, seed dressings, aqueous sol utions, dispersions or emul sions, dips,
sprays, aerosols or snokes. Conpositions may al so be supplied in the form

of di spersigh8isRPEErs, granules or grains, or concent ipgirRB2bddfooddoy Ut i on
prior to use. %uch conpositions may contain such conventional carriers,

di luents or adjuvants as are 15 known and acceptable in agriculture and
horticulture and they can be manufactured in accordance with conventi onal
procedures. The conpositions nay al so i ncorporate other active ingredients,
for exanpl e, conpounds having herbicidal or insecticidal activity or a
further fungiiiayenoudlyeintramussubanly oc srboutsiiaoigdy §y exeanvef thafipnukatonsn a nunber of

, f | be..appl i.ed.di I h I foli ,
stem, " br ancreeroeddite 5t SEAERRaRS ThebSEkieel PordilfuBndl o1 ng mecti oy and

they may be used not only to eradicate di sease, but also prophylactically to
protect the Fol anl sidgparchees sdinimstrativs chumaBypatiays, tie daxlgripsage ldvbleof

conposi tions confajn from. Q.01 t . W% of the active ingredient. For
field use, Iit@%}cé‘b r‘E:‘&t(}_r rforlgﬁ’éékg@?élf'wt@dé%??)&/éeﬂeﬁ Pgﬂf‘é(ﬁ‘f”ﬁ‘ﬁﬁeoe from 50
to 5000 ghheghang ofdhe %;Ing hﬁfl{%}hin%'fhr&i Hithenthe Bl 8 Siseditts] L. Phhlan acid

addition salt of 4-(2, i chl oro- benzoyl am no) - 1H'pyr azol e- 3-car boxylic

aci d pi peri dior Fapjulgs efithelsalts sayeontainafor axanmplel fvahd ovg tdd. s@bfactiver t he contr ol

of wood decaying f i_and jin.the treatnent of ol | where.plants grow,
paddy i el ds cPRPo e dfRistraon el Sityp Spimpriat e e sy 5ot el 2t ed by
the inventi ophyscidd au§ vk vall daeintinetid héth gl ok (effictide 4ot )divigibh or o 30
benzoyl am no) - | H pyrazol e- 3-carboxyl i c acid piperidin-4-ylamde, other than

|
a VIO 2006/ 07 ile PO oo Sra0 ombYitua) paepHindaR VAT Y4t Wl the aBeoWEEBt ect st o od

grai n and oot hag [0 PhAME ph@chlaf fihd ungal infestation. BRI EF DESCRI PTI ON
OF THE DRAW NGS Figure 1 ips a depiction of the three dimensional structure

of 4-(2,6 5 dichl orobenzoyl am no) - 1H pyr azol e- 3-carboxylic acid
pi peri di n- 4- yAltematisely rthe sriis sembptdsniaisiereddn thetfermmphesipbgsitersonngbercr yst al
X-ray diffracgi - Rqure, 2 | ' r . [ t he
structure genoé lrth%? g??tyt)ﬂ)g%g%he)q}rgéfla%ﬁfl kl}sertg%“??@nl%g%rﬁﬁﬁ%? S’eci?éag}’ Oﬂlﬂngr{t
4- (2, 6- di chl airdbsing pyivaer Rer)exdinpleythay cinebe Incoaidpat¥d Intea aetuel consisting
pi peri din-4- yolf %l’rln agu%ogse grﬁllﬁgllgr? g}" ;?oq}(/)er'gl?ytlgrie glycols or liquid paraffin; or they can be

15  incorporated, at a concentration between 1 and 10%, into an ointment consisting of

a white wax or white soft paraffin base together with such stabilizers and

preservatives as may be required.

In addition to the therapeutic uses described above, anti-fungal agents developed
with such differential screening assays can be used, for example, as preservatives in
20  foodstuff, feed supplement for promoting weight gain in livestock, or in disinfectant
formulations for treatment of non-living matter, e.g., for decontaminating hospital
equipment and rooms. In similar fashion, side by side comparison of inhibition of a
mammalian CDK and an insect CDK, such as the Drosophilia CDK5 gene
(Hellmich et al. (1994) FEBS Lett 356:317-21), will permit selection amongst the
25  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.



10 Figure 3 is an X-ray powder diffractogram of

4- (2, 6-di chl orobenzoyl am no) -1 H pyrazol e-3-carboxylic acid

pi peri di n-4-yl am de net hanesul phonic acid salt. Figur ' ray powder
di f fract OYPaMcE7742¢ (2, 6- di chl or obenzoyl am no) - 1H pyr g?gf%ﬂé@@% oxylic acid
pi peridin-4-ylam de acetic acid salt 70Fi gure 5 is a DSC scan of the acetate

salt of 4-(2,6-dichloro-benzoylam no)-1H 15 pyrazol e-3-carboxylic acid

pi peridi n-4-yl am de. EXAMPLES The invention will now be illustrated, but

not limted, by reference to the %Stecific enbodj ments described in the

fol | owi ng Bxyghpratier epmkpdipient, serein epthe sbigchsabis cimbe splqckasinagthe bastini ¢ aci d sal t
of 4-(2.6-(di: -ner | aming) 35 hoxyb jd

pi peri di n- gflﬂ? ﬂgfl)ﬂm&gesB %&%1’9@%@5%Fﬂ%{@%ﬁgh%&%nﬁgﬁe sulll%')rﬁ%%% acid salt of
4- (2, 6- di cetaorphe, behmo¢DEndandk -disposed iz differcdtialcsardon xmithi ane a€ mdre of

i peridin-4-ylam de nay, be ared b he sypthetic .route.shown in the
Behore. bel SR STOBIL Frorat (B0e angbRsahaBHs! ety B IR 02N HBND
SOC12, Mqﬂelﬁl'an@-&%yl%@. Pilis GhBlpPdsdit Nw%ntﬁ%n'\élgeé‘ﬂﬁ&l @@ntbmipldbs CHNO CHNO St age 2
CHNO4 33455J45132FW 157.09 FwW 171.11 F 141.13 C c, H3cyo

cocl Fw  2fpgmaitions afithe sgbjert @ty foxagmeultugl ayplicatieng such aggn the fopm of
a defoliant or the like.

For agricultural and horticultural purposes the salts of the invention may be used in
the form of a composition formulated as appropriate to the particular use and

10  intended purpose. Thus the salts may be applied in the form of dusting powders, or
granules, seed dressings, aqueous solutions, dispersions or emulsions, dips, sprays,
aerosols or smokes. Compositions may also be supplied in the form of dispersible
powders, granules or grains, or concentrates for dilution prior to use. Such
compositions may contain such conventional carriers, diluents or adjuvants as are

15  known and acceptable in agriculture and horticulture and they can be manufactured
in accordance with conventional procedures. The cornpositioné 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

20  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.

25  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-

30  benzoylamino)-1H-pyrazole-3-carboxylic acid piperidin-4-ylamide, other than a



Et3N, 1,4-Dioxane 0 1,4-Di oxane, HHON N Stage 3 H Stage 4 H C, 2HIClI 2N303
Cl1H7C12N3G3 FW 314.13 FW 300.10 OH r / HO\// HOY 1. SOCl12, Tol uene
C NH6: G@aeebiblid-Dioxane CI NH 0t -- O2. THF, RCNGB2106/0@2Fr opanol ,
HZON .CHSS@BH /~ 0 H 6b:. 2-Propanol H H2ZN-{ N-~ \~~/ O C21H35C12N504
Stage 6 CL8H'C12N5Q2. CH403S C101-120N2D2 FW 482.37 FW 478.36 FW 200.3
Stage 5 Stage 1. Preparation of 4-nitro-I|H pyrazol e-3-carboxylic acid nethyl
ester OO/ &2 NOHOz NO sCCl2, MOH__ \NN NN HH CHANZOU
CSHBNBOL Py ckRichile S 1o ek e i gQRPLALHAR o PR CBE0RG 00207 73 A 20L
reaction vessel equi pped with a digrtal thermometer and stirrer was charged
Wi t h 4-ni troinfestapgr.azol e- 3- carboxylic acid (1.117 Kg, 7.11 nol, 1 wt) and
nmet hanol (8.950 L, 8 vol). The reaction m xture was stirred under nitrogen,

cool ed BRIEF DESCRIPTION OF THE DRAWINGS

Figure | is a depiction of the three dimensional structure of 4-(2,6-
5  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.

10 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-
15  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

20  Synthesis of the methanesulphonic acid salt of 4-(2.6-dichloro-benzoylamino)-1H-

pyrazole-3-carboxvlic 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.



to 0Oto 5 C, thionyl chloride (0.581 L, 8.0 nol, 0.52 vol) added over 180
m nutes 5 and the resultant m'xture allowed to warmto and stir at 18 to 22

C overnight, after which tinme 'H NVR anal ysis (d6- reaction
conpl eti oWO 2896477426 act i on ni xture was concent r at ed ENE‘%T%’%@@?"& essure at
40 to 45 C, the residue treated with toluene and re-concentrated (3x 2.250
L, 3x 2vol) under reduced pressure at2 40 to 45 Cto give

4-nitro-1H pyrazol e-3-carboxylic acid 10 nethyl ester as an off-white solid
(1.210 Kg, 99.5% . Stage 2: Preparation of 4-am no-1H pyrazol e-3-carboxylic
acid nethyl esber 02N O O H2N Oé)/o P2, 10%°PdonC ty 1ﬁr’ N & H EtOH H
C5H5N304 FW FW A Joreacti om: equi pped
with a digi tg \é,\} her W&E&é@%ﬂ,Stl rk sﬂ%&ﬁedg, aNI adl um on carbon
(10% wet pastg 0.170 Kg, 0.14 w) LHnder nitrogen. In a 1§ separate vessel

a slurry of 4-nitro-1H %%o0l e- 3- carboxylic aC|d met hyl ester (1.210 Kg,
7.07 mol, 1 @HNn ethanol (12.10 EHNI@ vol ) Wa¥2war med to80: to 35 C to
effect di ssdWil¥&h and the sol uti of“&ddkd to the catal ysEWufidar nitrogen.
Fol l owi ng a nitrogen-hydrogen purge sequence an atnosphere of hydrogen was
i ntroduced and the reaction mxture maintained at 28 to 30 C until reaction
20 conpl etion (5 to 10 hours) was noted by 1H NVR anal ysis (d6- DVSO) .
Fol | owi ng mfs e cyghe, the reaction mxture under nltrogen was filtered

and the liq omeents at er reduced pr essur gl ve 4-am no- |
H pyrazol e- Cr,:ar%oxyl ic acl h I ester 69 987 8 90 . Stage 3:
Prepar at i on-e+—4—2-6—i chlcor g +|-—p-yr zoheh 3 HWooxylic 25
acid net hyl esen 4%&:@006/ 077426 ) /GBZG@@MFO@QO? 70 \, c,O0d
Stage 3 H Stage 4
C1HeClLN; 0y C,,H,CIZNSOS
FW: 314.13 FW: 300.10

3 °

N N
Cl Cl
H 9 H 9
1.SOCl, Toluene ~ Cl N N 6: CH,SO,H, 1,4-Dioxane  C! NZ—ZL”
\
/ N
N
H

- o} /R - o}
2. THF N'N 6a:. 2-Propanol, H,0 .CH,SO;H
6b:. 2-Propanol
‘Q C,H,5CLNO, Stage 6 CygH47CLN:O, .CH,0,S
CmHzoN 0, FW: 482.37 ©EW: 47836
FW: 200.3
Stage 5

Stage 1: Preparation of 4-nitro-1H-pyrazole-3-carboxylic acid methyl ester

@) 0]

/
O,N OH O,N o
7 SOCl,, MeOH m
N - -N
N N
H H
C,HaN;0, CsHsN,O,

FW: 157.09 FW: 171.11



H2N / FW 209.46 0 R14 , 0 COCl 0 N CO H Et3N, 1,4-D oxane 0 N C5H7N302
FW 141.13 C12H, C12N303 FW 314.13 A solution of

4- am no- | HpyhagRbass- carboxylic acid nmethyl ester (0. 63¢rkbodk0dior ol , |
wt) in 1, 4-di oxane %8 90 L, 9 vol) under nitrogen was treated with

triethylamne (0.761 L, 5. 46 mol, 1.2 wel) followed by 2, 6-dichl orobenzoyl
chloride 5 (0.710 L, 4. 96 nol, 0. 72 vol) such that the internal t enperat ure
was naintained in the range 20 to 25 C. Residual 2, 6-dichl orobenzoyl

hl ori d L, | I
gndO{ Iheer\ggi i'on §1a>t< ﬁ?’gegsélﬁqa}pg%‘i Rfth ig'@% tﬂ%@e%ﬁegtaﬁ St eﬁé‘f"‘éf‘z r%?6 ho\tﬁ)sg by
TLC anal ysi S withl4ueitrov H-wirimvple- Z%Cﬁ‘bai}&w abidpi.aneKg, ’Blﬂ.moRflam gl 0. 25, Rf

product 0.65). The reac xture was filtered, the filter-cake 10 washed
with 1,4-di oXiHengl4&oe) fagg ‘algn blie pagyign ixHe WasStEEABIdrEAORER caRled (1 ed)

pr ogr essed L& Plede, {’hu‘M}ll @Hl%d{ﬁﬂ 3819/, 8 'O%ﬁ’cilaé 59%o]) §&cﬁ9%vé’i—l grnﬁﬂﬁéé‘t ion of

4- (2, 6-di chl or obenzdvl arm no) - pyrazol e- 3% carboxylic aci "/ H O
/ H Cl 05NOand the @sul@nh@iktute, dlloBed scamam telagd SN alkB td-LA-PC Glehigilt) ANBC3 C71H;

. CI 2N303 FW 3 13 00.10 tion.of s dr oxi de (0.484
Kg, 12.1 nol) hfc éf%ﬁ?% X (éb? (ﬂé?%éagedafe%% OBtcPlngeg?nt ¥ Stage 3 ester
in one porti @éﬁctldn]m&%e K@s cahclitratdd unider 16d120d pfdssuldig 40884ds POhéN Xt Uure was
stirred to conpletion at 20 to 25 C as determ ned by

residue treated with toluene and re-concentrated (3x 2 250 L; 3x 2vol) under
reduced pressure at 40 to 45 °C to give 4-nitro-1 H-pyrazole-3-carboxylic acid

10 methyl ester as an off-white solid (1.210 Kg, 99.5%).

Stage 2. Preparation of 4-amino-1H-pyrazole-3-carboxylic acid methyl ester

O 7/ O /
O,N 0 H,N 0
H,, 10% Pd on C
/ \N 2 77 - / \N
N’ N’
N EtOH N
CsHsN, 0, 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

15  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

20  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)-1H-pyrazole-3-carboxylic

25  acid methyl ester



WD 2006/ 077426 PCTI GB2006/ 000207 75 TLC analysis (eluent: ethyl acetate:
hept anes 3:1; Rlester0.65, Rfstaged4 baseline). The reaction m xture was
concentrated under reduced pressure at 45 to 50 C, the oilz/ resi due dil uted
with wat eWqQ¥99¢742% and acidified to pH 1 w th concent PAV/ER20YChI ori ¢
acid such that the tenperature was naggtained below 30 C. The 5 resulting
precipitate was collected by filtration, washed with water (5.00 L), pulled
dry on the filter and subsequently washed with heptanes (5.00 L). The
filter-cake was charged to a %9{ rotary evaporator flask and drying

conpl et ed azeotropicall it N ;ﬁ@ne (2x 4.50 L) to afford
4- (2, 6-di chl or openzoyl 0) - 1H pyrazol e- 3— carboxylic acid as a yel |l ow

solid (1.044,nKg, pr ox. ¢80y . 10 Stag
[ 4-(2, 6-dichl benzoyl a@ii no)-1 H-pyrazolg=%- y o ,

car bonyl | am Q] pi peri dine- I-carboxXylic adid ekt -pudyl ester -00. 1. SOCI12,
Toluene /-N, Qi /' O HetH 14Pio@ps 2. THF, © NC NOHO H / \ H2N-(
NN-~/ ON=~/ Ol NN NHCGHON202 H FW 20Q-8% C11H7C12N505

C21H25CI 2N50%:HM%¢  300. 10 FW 482. 37 Stage 4 préduct (1.0 wt) and tol uene
(10.0 vol) V& &'dRarged to a suitably sized flange flask equipped with a
mechani cal stirrer, dropping funnel and thémierid%r. 15 The contents were
stirred under nitrogen at 16 to 25 C and t hf8m/f'Thi ori de (0.3 vol) was
added slowy. The contents were then heated to 80 to 100 C and stil Ted at

t hi s t enperAkolatonidid-Aminb s H-preidl©B-cusxylicdgRin ebidset 0.684 KgldMIR.  Furt her
tol uene (up to 10 ,volzdcoul d be added at this stage if the contents were to

becone mol, 1 wt) in 1,4-dioxane (8.90 L, 9 vol) under nitrogen was treated with
triethylamine (0.761 L, 5.46 mol, 1.2 vol) followed by 2,6-dichlorobenzoyl chloride

5 (0.710 L, 4.96 mol, 0.72 vol) such that the internal temperature was maintained in

Rriepar ati on of 4-{

the range 20 to 25 °C. Residual 2,6-dichlorobenzoyl chloride was washed in with a
line rinse of 1,4-dioxane (0.990 L, 1 vol) and the reaction mixture stirred at 18 to
25° C until complete (16 hours) by TLC analysis (eluent: ethyl acetate: heptanes
3:1; Reamine 0.25, Reproduct 0.65). The reaction mixture was filtered, the filter-cake

10  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 o) = Ci —N OH
0 J \ 1,4-Dioxane, H,0 0 /N
.N N
N N
H H
C,{H;CLN;0,
C12HyClIN;Oq FW: 300.10

FW: 314.13

15 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



too thick to stir. Once conplete, the m xture was cool ed to between 40 and
50 C 20 and then concentrated under vacuumat 45 to 50 C to dryness. The
resi due wasyo 1dagtr7aseo-dried with toluene (3x 2.0 vol).PTHEBRYGIHWREd sol i d
was transferred to a suitably sized flask and tetrahydrofuran (5.0 vol) was
charged. The contents were stirred undé® nitrogen at 16 to 25 C and WO
2006/ 077426 PCTI GB20061000207 76 triethylam ne (0.512 vol) was added. To a
separate flask was charged 4-am no- piperidine-|-carboxylic acid tert-butyl
ester (0.704TLE pnaysis (chientabygl mbtateaheimed3: 1 YR} Jer 0.6RR GRS Bastkneper e agi t at ed
until conpl ete dissol ution was achiexed and, t he solutggn was t hen charged

to the react rgrierqtQR XS HISHORFSHT At andes frduped RIpSUES abAs {Redth G 8and 30 C.

The reacti onyify XiiEEdiNAS! WiteRale@lR )lad RElNRE R (17 18Mth Rfcerfiraitdd the
contents stirred until judged conplete by 1H NMR The contents were then

cool ed to bebyeeshlor agddudisthd thetempgragure (vas maingiijedizbove hatGebhe M xed

hept anes {O0. re added., the.cantents [ tirre up.t.0 10

m nut es aéld r%ts%l{e%}lg %@é@?fs%at%v\e”ra %ccgleeﬁtgggkl gl&a%ﬁifew%gﬁgvé’ﬁ%w %’5?%6%%13 eéin extracted
with 10 tetralyyanf filterand sibsememppivashesd with Qegtdnes BX0OLY Vied filter-Ehle: or gani ¢
phases were conbi ngd, washed with watﬁr (2.5 vol) and then cqncfentrat ed
under vacuuniat charged {Qa A& L eotarpyapraipptieskag dangstongieied sgeerorieallene (3x 5.0
vol') and congeptis@bea ok sqdN¥088sd a2l &tiflolBEZET R #OF r2. - fduct . The
solid was then tranl%gerr'eg t)o a sui S(aély s?zeﬁu?fas%oiret 5no . toluene 15

[ (2.5:97.5), cBbaxyliohdid was yelboesblid it 046 g, sipproxy9%ns$).st i rred under nitrogen
for 3 to 18 hours. The contents were filtered, the filter-cake was washed
L sl Oponp B ol B8 MG SretBS AR - SH S HdEr vacuum at 40
di chl or obenzwb@ﬂmkmlﬁn;ﬁwﬁezmcabaxsdiarabidwhbam exodrpi peri di ne-1 -carboxylic
acid tert-butyl ester as an off-white solid. 20 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-f [4-(2,6-dichicrobenzoyl arniig o)}zLH-

pyr azol e- 3- car bonyl ] al ni nol pi peri di ne-|-carboxylic acid te}%abutyl ester.

Stage 6: Prepageation of 1. SOCl,, Toluene N
4- (2. 6-dichl @ 2oyl am no) -—H—I-—py-raz-ei—&S-cﬂ iC %g_llﬁ
H O
| N

pi peri di n- 4- \c/;! am dﬁ t hanesu. ronat e c N

OH 0 N
o HZN*CN—< °
N 0 -N

‘ N
INi CyoH20N,0, H
FW:200.3
C11H;CN; O, Ca1HasCl5Ns0,
FW: 300.10 Fw: 482.37

Stage 4 product (1.0 wt) and toluene (10.0 vol) were charged to a suitably sized
flange flask equipped with a mechanical stirrer, dropping funnel and thermometer.
15 The contents were stirred under nitrogen at 16 to 25 °C and thiony! chloride (0.3
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
20  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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CHaSO3H, 1,4-Dioxane €I NH NO/ O HHNCH SO,H C21 H25CI 2N504
Cl6HNC12N502 . CHAQ3 S FW 482. 37 FW 478.36 Stage 5 pr%dlu ) and

1, 4-di oxawng'??(f."b”?/ol) were charged to a suitably size @Zél)g%’()eog%olmask

equi pped with a nechanical stirrer, dféoppi ng funnel and thernoneter. The
contents were stirred under nitrogen and heated to between 80 and 90 C. 5
Met hanesul phonic acid (0.54 vol) was added over 30 to 60 m nutes and the
contents were then h ed to 9 0,105 C and stirred in this tenperature
range unti |tr1$tﬁgam}n§éggfiﬁo s i‘%ﬂé;egoéé?Pﬁfaéqﬂa’%WaflqﬁN@RM'@%@'conpl ete, the
contents idFRAL&L X910 SRS NpA AR (BRI REH feliEnyBSrit,3Bh Precipitate
col | ect edmgii/ﬁgli [trati or??l Thle fif@e)lr-ca&e v_vaqégwashed }{NI th a%&propanol (2x 2.0
vol ) and publedhecgntents whis agitateduntii @orhplete3ligsolufian Wesiachi¢ved gind/thecr ude

4- (2, 6-di chlor.obenzoyl am no).- LH pyr.azal e- 3- . car.b lic acid
o Ve AR AL PR ML RIS BE At HrirPAAREIE e RRBEe i o soli g
(80.0 tG 12QtvikefliMb Whd 30OOr Theletdioh @fixfufiowis therekeatd t5 Bbtwees ¥5 aies(er al  bat ches
of Stage 5°E"F0dUCt were processed in this way and the details of the

r%‘”%[gc

quantiti es “bfand therqoniegtssitred raitl judgad prpRieie Y B s gPeiEMtaMESset out in

Table 1 15 gl Qe T@?ﬁlt@/eén 16 aﬂ'd%df: %nﬁ%etrgﬁ JeRLALEELLAN MR - Stage ©
I nput (g) o (4-{?4- 2,6- Qutput (g) of ( -?2, - Dichlforo-benzoyl am no) - I H
Di chl or obereptghesgBiS rvo))-wereaddeghe catentauwére ptirr@hfor hp to 10 minutes and

pyr azol e- 3-car bon I{fam’ no} s razol e- 3-carh | i cid.
pi peri di ne-t]i?e?l(%?%%'ﬁ ISFBarZ%?'d?%q %F?Iﬁipﬁ931?—"")}153@1(%%6%5}_&6}& ea) terl-butyl
ester) 10et hanasabphamaihel heptanes [(9:1), 3x 5.0 vol]. The organic phases were

combined, washed with water (2.5 vol) and then concentrated under vacuum at 40

to 45 °C. The residue was azeotroped with toluene (3x 5.0 vol) and concentrated to

dryness to yield the crude Stage 5 product.

‘The solid was then transferred to a suitably sized flask, methanol: toluene

15 [(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)-1H-pyrazole-3-carbony!]amino} piperidine-1-carboxylic

acid fert-butyl ester as an off-white solid.

20  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 fert-butyl ester.

Stage 6: Preparation of 4-(2.6-dichlorobenzovlamino)-1H-pyrazole-3-carboxvlic

acid piperidin-4-ylamide methanesulphonate




WD 2006/ 077426 PCT/ GB2006/ 000207 78 Input (g) of (4-([4-(2,6- CQutput (g) of
[4-(2,6- Dichloro- benzoyl am no)-1 H Dichl orobenzoyl -am no)-1H Chem cal
purity Bat chaﬂp%/razol e- 3- carbonyllai ni no}- pyrazol e- 3- caepexydobboode d

pi peri di neN@ CAR I ic acid piperidin-4-ylamde (HPLC % area) tert-butyl
ester) net hanesul phonate] 579.6 97.88 74 590.0 99. 1% h, 98.2%/w 532.7 2
521.0 98.09 103.1 % h, 102.2%V w 511.7 3 523.8 98.17 98.5% h, 97.7%W w
596.3 4 518.4 98.24 116.0% h, 115.0%/ w 600.1 5 563.2 98.16 107.4% h,
106. 6%V w 6 563.1 565.2 98.4 101. 2% h, 100.4%w w 553.9 7 560.4 98.70

99. 7% h, 98. 8% w 560. 6 8056 98.41 99.2%h, 98.4% w WO 2006/ 077426
PCTI GB2006/ 000207

;-—- Z—f CH,SO;H, 1,4-Dioxane ; Z——?k

N CH,SOH
C,4Ha5C1,N50, C,sH+,CI,N.0,.CH,0,S
FW: 482,37 © W 47836

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.

5  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

10 for 3 to 24 hours to give crude 4-(2,6-dichlorobenzoylamino)-1 H-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 !
15 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)-1H- Dichlorobenzoyl-amino)-1 4- Chemical purity
Batch pyrazole-3-carbonyl]amino}- pyrazole-3-carboxylic acid
)
piperidine-1-carboxylic acid piperidin-4-ylamide (HPLC % area)
fert-butyl ester) methanesulphonate]
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characteristic peaks at 3233, 3002, 2829, 1679, 1632, 1560, 1430, 1198,

1037, 909 and 784 cn'. Wthout w shing to be bound by any theory, it is

bel i eved t 2@&;3744 ra red peaks 5 can be assigned topghicsbddlottzor
conponents o e salt as follow Peak: Due to: 3233 cm| NH 3002 cnil
aromatic GH 2829 cm | aliphatic GH 73679 cnft amde C=0 1632, 1560 cm-1
am de 1430 cm -1 aliphatic GH 1198 cm | 502-0 1037 cm-1 CGC aronmatic
909, 784 cmt aromatic C-H Renoval of residual Boc-protected Product of

Stage 5 In sg 8,8 4 was di,ssol ved in
'L—ii!}i@ﬁ%z—lﬁéao Faces of the

acetate buffe < - Brectpr tate—const st ig o

Boc- pr ot ect edarbé:e4ic bad @ipsadinldyvahs® i@hneSepehale t echni ques may be used for
renmoving or preventing the formation of the precipitate, as set out bel ow
(a) Filtrati A mxture of the nethanesul phonate salt in 200 nM acetate
buf fer vas dRAGAFRRGSAT SEeqp afes rqﬁsﬁtaglsggtwsgrﬁm oy saidugllevelieof BoFng a

sterile needpgyeofityduel ditsals 9888 gfladr th 0DV I P barkResSRBlE G US M ni sart

)y
sterile singlfe use“filter unit) was then attached to the syringe. The
pl unger of t hwdusgtriengeciyaellistbwing He forllovsegbraiodolt he filtrate collected in a
clean, clear glass vial. The content of the vial was a clear, colourless

Feati ng i n agiis T SHISH BRCARLS.BE o0l SRR UL AT ot ¢ o
t he met hanes fibgkngnipped with b ndeHaniel ke slibphgnfuans ahd tHedmdmetgr. ) THen wat er (10

vol) was heated at 100 .C for 4 hours, and then cooled tq_ 60 %V Anal ysi s
contents were stirred under nitrogen and heated to between 75 and 85 °C. Water

{up to 2.5 vol) was then charged to the contents until a clear solution was obtained.

10 The contents were then cooled to between 40 and 60 °C and concentrated under
vacuum at 40 to 50 °C until the reaction volume was reduced by approximately
50%. 2-Propanol (3.0 vol) was charged to the flask and the contents were
concentrated at 40 to 50 °C until approximately 3.0 vol of solvent was removed.
This process was then repeated twice more with 2-propanol (2x 3.0 vol) and the

15  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)-

20  1H-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.

25  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.



by TLC indicates that the nethanesul phonate salt was present as a single
conmponent. 2-Propanol (10 vol) was added and the m xture cooled to 40 C. The
5 m xture was reduced in vacuo to approximtely 10 volu then a further
portion WO X 3P4nol added (10 vol) and the mixture Iéglgfs;ﬁzor‘)@&‘{%@d to 10
volunes. This cycle was repeated a f?l(gt her three tinmes, The m xture was
cooled in an ice-bath and the solid rmed collected by filtration, washed
with 2-propanol (5 vol) and dried in vacuo to give the nethanesul phonate
salt as a white to off-white solid, 10 (c) Organic-aqueous Extractions A

m xture of Fieenfietadsnecinmppithemetheagsulphenatavalt{KRs disc pradhid mqugd(o 4 eq.) in
t 10 vgl t nbi t
Lo 10, hlcRR1Raked 94 100 Onhorn o 1845 3¢ B cha et o anbl en

resul tant mindt784em3tirred vigorously to give a solution. The |layers were
separated 15 and the aqueous phase washed with THF-heptane (9:1, 2 x 10 vol)
then et hyl Wwahedtatishif@tobebdurdby anykhedringt 1a(be|ma6tmlﬂ&féenﬁt\£&&dbpd&1@d 2- propanol
(10 vol)_ and the  solution vvas reduced i n to approxinmately 5 vol unes,
then a fur t438be pisigued fp gructupal sprponeats Oééhféa @igﬂ\?@’l) and the nixture again
reduced to 5 volunes. This cycle was repeated a further three tinmes. The
solid formRtaias col l ecteB_QJS,Q_flltratl on, 20 washed with 2-propanol (5 vol)
and dried i g&uo to gi V§. he met hanesul phonate salt as a white to

of f-white s0O (d) Chromat ography The use of chromat ographi c techni ques
may provi de30@2|cmdte for raomwicn@thon-polar inpurities fromthe

met hanesul p ﬂﬁgata salt. aﬂﬁ eQ saged that the use of reverse- 25 phase
met hods wi | &Mparti cul ’ka? EXAVPLE 2 Determination of the crystal
structure ofg74+fp2, 6-di chlzglrilgpgagoyl ani no)-1H pyrazol e-3-carboxylic acid

ui peridin-4-yl am de t hanesul phonate by X-ray diffraction WO 2006/ 077426
PCT/ GB2006/ 83821580 cg82 Theamgidérpound

4- (2, 6-di ch anzoyl am razol e-3-carboxylic acid
p| peri di n- 44§P§% de met hagr}lg})lat} |-gonate was prepared as described in Exanple

1198 cm™ S0O,-0
1037 cm™ C-Cl aromatic
909, 784 cm’™ aromatic C-H

Removal of residual Boc-protected product of Stage 5

In some cases, when the methanesulphonate salt was dissolved in acetate buffer, a
fine precipitate consisting of residual traces of the Boc-protected free base was
10  observed. Several techniques may be used for removing or preventing the

formation of the precipitate, as set out below.

(a) Filtration

A mixture of the methanesulphonate salt in 200 mM acetate buffer was drawn from
a vial into a 20 mL single-use syringe using a sterile needle, and a clinical grade 0.2
15 pm 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




The crystal used for the diffraction experinent was a colourless plate with
dimensions 0.05 x 0.08 x 0.14 m®B obtai ned by precipitation froma water

sol uti on 5wayaodsprreanol . Crystal |l ographi c data were coPCEEBaE6/8H02003 K usi ng
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15 and the aqueous phase washed with THF-heptane (9:1, 2 x 10 vol) then ethyl
acetate (2 x 10 vol). To the aqueous phase was added 2-propanol (10 vol) and the
solution was reduced ir vacuo to approximately 5 volumes, then a further portion of
2-propanol added (10 vol) and the mixture again reduced to 5 volumes. This cycle
was repeated a further three times. The solid formed was collected by filtration,

20 washed with 2-propanol (5 vol) and dried in vacuo to give the methanesulphonate

salt as a white to off-white solid.

(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-

25  phase methods will be particularly useful.

EXAMPLE 2

Determination of the crystal structure of 4-(2.6-dichlorobenzoylamino)-1H-

pyrazole-3-carboxylic acid piperidin-4-ylamide methanesulphonate by X-ray
diffraction




t he protonated piperidine nitrogen wth two nmesyl ate anions. The first
mesylate anion is |inked through a single Hbond N 2H 2A...02M 2. 771 A,
while the 5 second is involved in a bifurcated H bond tions
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N15H15...07 2.876 A, as well as by relatively long contact NI 5H15...N2
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S 2al a1 dimngap s x Roph SR ebtaimt b TRt Both SV HESIAOB by 1 he

X-ray diff bﬁ@tﬁrmngf Ltﬂaystam&gr@h%a@aewerh @olFécgz'elra€9?K i Caef gunabes for the
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H pyr azol e(B—déﬁb&Aylﬁlom faBIgdklpIO@mgan Iﬁféﬁﬁa Qamic pletsantosalloptienat e are as
set out in_T rou |tceII Kwtha, b
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Coor di nat egand 90°céith £ dytevadr.to c36tal distnce-oA60 Mns.i Data ta@lleelion was controlled

_atomsite_t nbol atom5|tefract X atom.site fract WO
2006/ 077 42§y%€jﬁ' EyGEoDT images were processed and scaled by Dtrek. Duexto a

10 high absorptlon coefficient (u=4.01 mm’ ) data had to be corrected using 4™ order

Fourier absorption correction. It was found that the crystals belong to an
orthorhombic space group Pbca (# 61) with crystal lattice parameters at 93 K
a=8.90(10), 5=12.44(10), c=38.49(4) A, 0.= B =y =90°. The numbers in brackets

represents the deviation (s.u., standard uncertainty).

15  The crystals described above and the crystal structure form a further aspect of the

invention.

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<6<58.87) were used in the refinement of 271 crystallographic

20  parameters by SHELXL-97. Final statistical parameters were: wR2=0.2115 (all
data), R1=0.0869 (data with [>25(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
C17H31C3N5058 and the calculated density of the crystals is 1.49 Mg/mB. Hydrogen
25 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 1).
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0
0
0
0.0277(18) Uanih ;aro exibond. NSHS. FOIM 2024 X Neighbd bt froRdhBdd GeOBReUiso 1 1 calc
R C6 C 0.8878(7) -0. 0454 5) 0. 3760(%)50 0269(17 Uani 1 1 07 0
0.

. d . . .
9037(5) 0. @slee{lg)amhrg@xﬂzqg hey by a beegd Iﬁénph?-&_édA aswellasp N 0. 9821( 6)
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10 rings. These interactions are propagated infinitely along the 4 axis. Crystal packing

contains 2D layers (in the ab plane) of mesylate anions sandwiched by an extensive
network of charged H-bonds with two layers of protonated free base cations. The
cémpact 2D sandwich layers are joined together along the ¢ axis by stacking of

phenyl rings and involving chlorine...pheny! interaction with C12...C18 3.341 A.

15 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.

20 Table?2

séace group: Pbca
unit cell at 93K with a, b & ¢ having 5% s.u.:
a= 8.9
b=12.4
25  c=38.5
alpha=beta=gamma=90

Coordinates in cif format:

30 loop_
_atom_site_label
_atom site_type symbol
_atom_site_ fract_x

_atom_site_fract_ y



C9 C 1.1147(7) -0.0417(5) 0.41139(19) 0.0253(17) Uani 1 1d . . . HO H
1.1272 0.0261 0.3987 0.030 Uiso 1 1 talc R. . CLO C 1.1019(8) -0.0148(5)
0.4502(2) 0.0330(18) Uani 1 1d . . . HIOA H 1.0156 0 : 0. 040
Uiso 1 1 WO06073861 1108 H 1. 0866 -0.0804 0.4633 0.040 U?’zégi&i’“‘{%é‘?c R Cl1 C
1.2429(7) 0.0412(5) 0.4630(2) 0.0349(19) Uani 1 1 d . . . HL1IA H 1.2533
0.1102 0.4515 0.042 Uiso 1 1 calc R H8B H 1.2355 0.0538 0.4878 0.042 Uiso 1
1 talc R N12 N 1.3784(6) -0.0279(4) 0.45532(16) 0.0258(14) Uani 1 1 d 40
H12A H 1.4618 0.0069 0.4623 0.031 Uiso 1 1 talc R H123 H 1.3716 -0. 0892

0. 4676 0. 03Llatnsttd flactat ¢ R C13 C 1.3929(7) -0.0546(6) 0.4181(2) 0.0314(18)
Uani 1 1 d . atom.sitd 134 &4 4qud790 -0.1013 0.4147 0.038 Uiso 1 1 talc R. . WD
20061077426 gg;yggggg 359&0207 85 H13B H 1.4098 0.0107 0.4049 0.038 Uiso 1 1
calc RCl4 C 1 51%% _-0,1097(6) 0.4049(2) 0.0356(19) Uani 1 1d . . .

H14R H 1. 2428 5674165 0.043 Uiso 1 1 calc R. . HI4B H 1.2639 -0.1231
0. 3802 043351‘“556tﬁrsé["“ft?éfye“‘ﬁtﬁ"lrxﬁ%yN 0.6215(5) 0.0371(4) 0.33108(16)
0.0256(14) Uabfn_sitd cglc flag.  H15 H 0. 6768 0.0952 0.3408 0.031 Uiso 1 1 caic
R. . Cl6 C_Btdl83¢ #pfiRe@69 iS5y 0. 30805(18) 0.0213(15) Uani 1 1 d 017 O
0.4336(5) 0. Q0R2(3) 1@::292604:13%,0. 0309(12) Uani 1 1 d . . . C18 C 0.5120(6)

0.1890(5) O. §Po%7£§e1%%so%£1 gg 5 Uani 1 1d. . . 10 C19 C 0.3923(7)

0.2486(5) 0.31620 . 20 C 0.3785(7) 0.3569(5
0. 309021 9)°%. 0283 Uadr>? ”f oPU93193‘35’ %r-f%ésh’ 0°239d1' §. 3957 0(3)185 0. 03(2 )

Uso 1 1 cat®® RO: 1193(@:22 @%‘%8?4‘(0799@“4@)?8%65}3’0“2*88105@19) 0.0270(17) Uani 1
1 d H21l H @n470856L 48080601 @834 08B30E2) Vi c$e1 (131 vesi £ 1RI .- . -15 C22 C 0. 6005(7)
0.3518(5) OosR7B72(49)) 0. D29} 1BYs45ank) b.dbedk13) vani 1 H2R2 H 0.6702 0. 3865

0.2597 0. 03ay{¥ §%0d6(3) €S0 R 0.0475(2) 0.0355(19) vani 1 1 d .
15 KMl H 0.3855 0.2197 0.0329 0.053 Uiso 1 1 calc R . .
HAM2 H 0.3212 0.2181 0.0708 0.053 Uiso 1 1 calc R . .
HAM3 H 0.2959 0.3189 0.0471 0.053 Uiso 1 1 calc R . .
C11 C1 0.26158(17) 0.18137(12) 0.34133(5) 0.0325(5) Uani 11 d . . .
0

€12 Ccl 0.75698(19) 0.16766(13) 0.26161(5) 0.0366(6) Uant 1 1.d . . .
20 N1 N 0.6277(6) -0.2419(4) 0.34903(16) 0.0276(14) Uani 1 1d . . .
H1 H 0.5932 -0.3064 0.3484 0.033 Uiso 1 1 calc R . .
N2 N 0.7505(5) -0.2150(4) 0.36663(16) 0.0286(15) Uani 1 1 d . .
€3 C 0.7635(7) -0.1082(5) 0.36163(19) 0.0265(17) Uani 1 1 d .
C4 C 0.6453(7) -0.0708({5) 0.34039(18) 0.0211(16) Uani 1 1d . . .
25 c5C 0.5616(7) -0.1594(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) Wani 1 1.d . . .
N8 N 0.9821(6) -0.0939(4) 0.39821(15) 0.0267(14) Uani 1 1 d . . .
30 HS H 0.9626 -0.1584 0.4048 0.032 Uiso 1 1 calc R . .
€9 C 1.1147(7) -0.0417(5) 0.41139(19) 0.0253(17) Uani 1 1 d . . .
HO H 1.1272 0.0261 0.3987 0.030 Uiso 1 1 calc R . .

€10 C 1.1019(8) -0.0148(5) 0.4502(2) 0.0330(18) Wani 1 1 d . . .
H10R H 1.0156 0.0315 0.4540 0.040 Uiso 1 1 calc R . .
35 H10B H 1.0866 -0.0804 0.4633 0.040 Uiso 1 1 calc R . .
€11 C 1.2429(7) 0.0412(5) 0.4630(2) 0.0349(19) Uani 1 1 d . .
H11A 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 .
40 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 . .
€13 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 .



C23 C 0.6142(7) 0.2425(5) 0.2807(2) 0.0286(17) Uani 1 1 d. . . EXAWLE 3
Determ nation of the solubility of

4- (2, 6-di chlopfoebenpey!l anmi no) - 1H pyrazol e- 3- 20 car boxyl PEI/&B2086/000207

pi peri di n-4-yl am-de net hanesul phonate The solubility of the

4- (2, 6-di chl orobenzoyl am no) -1 H pyrazoB®- 3-carboxylic acid

pi peridi n-4-yl am de net hanesul phonate of Exanple 1 in aqueous solution at pH
values ranging from1 to 11 was investigated as descri bed bel ow. . Sol utions
wer e prepar et3by 1.4998at.00y st@srdarods liydr bahdadeikc- acid with dilute sodium 25
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salt was obslgzr V@g 95 gt@gglon&3 1‘3 tl eygat ure, although higher
sol ubi | i ¥y wa bt ai ned I n ate salt solubility data

|
obt ai nedI at %fr%tﬁ 8het°°5t(éh19eI5éﬂfr’e éa’f’ 18’ 0[92I"I1(1?I I/ ‘pH'Ff nat "pH Absor bance at
[Mesyl ate sal?f]% 082 ArmeEtngs4P) 010%5 Tigo 0. 87219688 15.71 2 1.00 1.06 0. 6928
40.29 3 2. 50233 0016R(7/312444(5940.2807(2) 0.0286(17) Vani 1 1 d . . .

EXAMPLE 3

Determination of the solubility of 4-(2,6-dichlorobenzovlamino)-1 H-pyrazole-3-

20  carboxylic acid piperidin-4-ylamide methanesulphonate

The solubility of the 4-(2,6-dichlorobenzoylamino)- 1 H-pyrazole-3-carboxylic acid
piperidin-4-ylamide methanesulphonate of Example 1 in aqueous solution at pH

values ranging from 1 to 11 was investigated as described below.

Solutions were prepared by titrating standard hydrochloric acid with dilute sodium
25  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
30 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



4 4.99 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 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 00,2373 13.88 After 6 days in the |abor pitation
was obser VOPN¥EBPution 1. Once filtered this soluti%%8§égm§@§%¥ed f or
nmesyl ate salt content and the pH recogéed 10 Table 4. Mesyl ate salt
solubility data obtained at 4 C. Sanp ID Initial pH Final pH Absorbance at
[ Mesyl ate salt] 260 nm (nmg/m) WO 2006/ 077426 PCT/ GB2006/ 000207 87 Sanpl e
ID Initial pH Final pH Absorbance at 1 [Mesylate salt] 260 run (nmg/m) 1
0.26 0.26 Onetirgswpigmatesalt cguent ugiog @ UN3KG spectwphotgmetepandstgmdagl 735 41. 49 4
4.99 4.99 39,5 7,34 7.34 0.8124 45.87 6 8.17 8.17 0.7343 43. 17
7 7.69 7.6 0@%8%%%358%7 8 9.04 7.40 0.5372 30.36 9 10.97 7.90 0.5469
30.90 EXAMPLE 4 Determ nation of the solubility of

4- (2. 6- di cHhersolbilitpddtaobtaingd drelshywmaindlable3 3 anddbdky Hata iradidated that

pi peri di n-4:yl am.de . hanesul phonate in buffered solutions . An

P Vest | gat BSOS nE 261 Gapefange Btpendibt ol Rt o e oresbiftfre 1 i n

vari ous 55 hﬂéfvfré%ﬁitpﬂgﬁl £1)6S1. EABpeBandPH<3q ke iitatiah oPiPkAMvad SEBREAbNI € and at 4
C. In afirst se of experinments, the buffers selected were 200 mM

succi nat e [Fianging at apbientitempguatgres although higher solubility was obtained initially.

Table 3. Mesylate salt solubility data obtained at ambient temperature

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 44.31
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

fAfter 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

10 Table 4. Mesylate salt solubility data obtained at 4 °C.

Sample ID Initial pH Final pH Absorbance at | [Mesylate salt]

260 nm (mg/ml)




and Tris/maleate pH 5.5, 6.5 and 7.5. A second set of buffers utilised
included a 200 nM acetate pH 4.6, glycine/ nethanesul phonic acid pH 4.6 and
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EXAMPLE 4

Determination of the solubility of 4-(2.6-dichlorobenzoylamino)-1H-pyrazole-3-

carboxyvlic acid piperidin-4-vlamide methanesulphonate in buffered solutions

An investigation into the solubility of the mesylate salt of Example 1 in various

buffering systems was carried 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 pH 5.5,
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.



tenperature and one at 4 C. In each experinent, to 4.0 mM buffer solution
was added a nom nal 220 ng of the nesylate salt and the solution m xture

was stirred. tirring was stopped after 3 hours, i filtered
t hr ough a&’g\?ﬂfgog%é m nenbrane filter, diluted in sa%ﬁm?izl%w@hﬁqand
assayed for nesylate salt content 25 HPLC. Throughout the experinents,
the nesylate salt content of each sa e was cal cul ated using single point
calibration each time. The results are shown in Tables 5 and 6. WO

2006/ 077426 PCT/ GB2006/ 000207 89 TabI e 5. Mesylate salt solubility data in
acet at e bufStueginip@cidndadi iR Iti@uffer used Initial pH Final pH
[mesylate salt] (ng/m) 1 Acetate 4 6 4.6 37.16 Table 6. Mesylate salt
solubility Tdhiailalffenwawlteaared by flissalvieg23. 6AVg succambicidin | livepbwvatenirde. Sanple | D

Buf fer used | nit i na cetate4645
30. 65 5 Fr dMH Sﬁggﬁﬁt 15 SP]I[uu g’Lsftbtffﬁ?iﬁf’ﬁéﬁat\%%)dg%?”ﬂﬁﬂf)%@ﬁs% F'%he nesyl ate
salt |ay besyeeip@dH ancndk a6 000 nh with Slatdre AL hebuffidbRbbayf gl at 121C for
15 mnutes, followed by heating the solution further at 40 C, 55 Cor 75 C
for 10- 92 day¥asmieP@ekarried out on the acetate buffered salt solution. The
solution pH and 4-(2,6 dichl orobenzoyl am no) -1 H pyrazol e- 3-carboxylic acid

pi peri di n- 4y-30qd6 dhin BRIRANERHEPRPRAt € were found to be stable under these
test conditions. Freeze-thaw stability tests on the acetate buffered salt

42(2, 6-di oty en s Pepy oY SRR PTe St anidin ) e ofyapr &

pi peri di n- 4elimeEniSdenl) offthistsslusied was tatmlledwmh 8 3IMittii-sodipid wtmﬂe solution

4-(2,6-dic benzoyl am no) - r | e;3- .carboxyl i

pi peri di n- t&@ %T‘Pgé %e%“e‘iiﬂ%%@?ﬁ&?@\%‘? Bafg iR lg 55 €k A5 under these
test cqudi tooRSbuffeFsNRnofPHRS @afpRpdre@n of the stability of

4- (2, 6-di chl orobenzoyl am no) - | H pyr azol e- 3-

Sodium acetate, acetic acid buffer

This buffer was prepared by dissolving 4.44 g sodium acetate in 200 ml water. A
volume (50 ml) of this solution was titrated with 0.20 M acetic acid solution (1.3 ml
in 200 ml water) and made up to 200 ml with water. A 0.20 M acetate buffer

15  solution of pH 4.6 was prepared.

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

20  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

25 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.



carboxylic acid piperidin-4-ylam de net hanesul phonate Sanpl es of the

nmet hanesul phonate salt of Exanple 1 were stored in sealed bags 20 inside a
seal ed contwoneus/oaisz@ tenperature of 40 C and in an at ne<phER2e06900285%
relative humdity for a period of six nonths. At periods of 1 nonth, 3

nont hs and 6 WO 2006/ 077426 PCT/ GB2006/¢300207 90 nont hs, various tests were
carried out to determ ne whet her. any changes to the purity or physical
state of the salt had occurred. The tests were as follows: (a) Visual

exani nation ofjhe g&gawiamgluemfamn a@a%%hmo%wmoéa't (b) Fourier
Transform I nfra (o]0] reference 5

standard spectrum (c) Deternmjnation of ILina point by differential

scanni g caljar| gbvmﬁa%ew DRlI et IRheenient by 2

coul

coul onetric |metho
irrpuritiest

reagent nallysi s of

» tests aféngltl) out in |Table 7. As
can be seen,= H—the—salt—rerai-ned—uHchanged over
si X nmont hs ( ggectrum gyest (b)) showed no
Changes over fhn;jr;\n od—ln-tesl lh\ t here was nho decre n nelti ng

poi nt thus indicating that degr adat| on of the salt was not occurring, and
this was supported by the HPLC anal yses whi ch showed that none of 15 the

i npurities presRY NigyldesH3BRbRitRlath InReZRLAFEAEH0 AR 43RBknt N CONCentrati on
during the period of the test. Thus, the stabrilTrty tests denonstrated that

t he nmet hanesu¢mpassinice salt has good stability over a prol onged peri od.
EXAMPLE 6 20 X- Ray Povvder Di ffracti on St udi es on

4-(2, 6- di chljorobenzoytam IIU)—I TTyT TzoreT—3TTarbo y; c—acid
ni neri di n- 4-|\Sampled® MBulfanesd| phdnitial gdi d Feal pHX- Rflylepydatelsait] di f|f r act i on
(XRPD) anal yysi s of the nesylate |salt as prepared igm Erg?rrpl e 1 was carried
out on a Brdker D500|diffractoneter equi pped with ating gtage and a
vari abl e tenperature sta e The Iat1on source *v? seal ed 25 copper tube
(Cu Ka radigtion: 1.5% 8 € and th[g oltadél' and cut érqg were set] at 40

5  From the results, it was found that the solubility of the mesylate salt lay between 32
and 37 mg/ml in acetate buffer. Autoclaving at 121°C for 15 minutes, followed by
heating the solution further at 40 °C, 55 °C or 75 °C for 10-12 days, were carried
out on the acetate buffered salt solution. The solution pH and 4-(2,6-
dichlorobenzojlamino)-1H—pyrazole-3-carboxylic acid piperidin-4-ylamide

10  methanesulphonate were found to be stable under these test 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

15  under these test conditions.

EXAMPLE 5

Determination of the stability of 4-(2.6-dichlorobenzovlamino)-1H-

carboxylic acid piperidin-4-ylamide methanesulphonate

Samples of the methanesulphonate salt of Example 1 were stored in sealed bags
20  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



kV and 40 mA. The detector used was a scintillation counter. The XRPD

anal yses were perforned using the Diffrac Plus XRD Commander software
v2.3.1. WD 2006/ 077426 PCTUGB20061000207 91 Sanpl es were prepared by
lightly pr&¥PHY 4#%a. 10 ng sanple of the salt into tﬁéT/GgéW%P@ZWM der and
then snoothing lightly to obtain a fl surface. Diffractograns were

coll ected over the range 3 to 40, 2-Theéta, with a step size of 0.001 and a
step time of 1 second. 5 A diffractogramof the nesylate salt is shown in
Figure 3. WD 2006/ 077426 PCT/ GB2006/ 000207 92 ENO=0L Q a) RRRRRR
R R R uo 0 mgoriths, Farfou tes)s wierd cadyied put-to detertni® whetherny chan@e9® tBe mco R R R R

co RRE'!'E a) mam X C e.eee c' ol 00o0,-or0 0 Ow
o0 R o @ ibeTisteed stidtind yolteiag Sscrgyl THERSS were 6%“0%5‘ RRRRRRRR
o v 0 v s diYih Bubingion of fierTout 4 B tpea et Rl S 0o 0 0 0 u7
°©-~0c 0 ebgjlgou%er SI-')ransform Infra Red (FTIR) spectroscopy - comparison with reference

5  standard spectrum.
(c) Determination of melting point by differential scanning calorimetry (DSC).

(d) Determination of water content by a coulometric method using the coulometric

reagent AKX,

(e) Analysis of impurities by HPLC.

10 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

15  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

20  X-Ray Powder Diffraction Studies on 4-(2,6-dichlorobenzoylamino)-1H-pyrazole-

3-carboxylic 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

25  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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Samples were prepared by lightly pressing a ca. 10 mg sample of the salt into the
sample holder and then smoothing lightly to obtain a flat surface.

Diffractograms were collected over the range 3° to 40°, 2-Theta, with a step size of

0.001° and a step time of 1 second.

5 A diffractogram of the mesylate salt is shown in Figure 3.
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Studies on the Effect of Varying Relative Hum dity

4- (2, 6-di chl orobenzoyl am no) - | H nyrazol e-3-carboxylic acid

pi peri di n- 4yphadEiodeéet hanesul phonic acid salt (i) G avipgida806a69¥"
Sorption (GVS) studies were carried out to investigate the behaviour of the
mesylate salt in conditions of varying pjumdity. The nesylate salt wused in
the studies was prepared fromthe hydrochl oride salt (see Exanple 11) by
the foll owi ng method. The hydrochloride salt was taken up in MeOH and passed
through a Strata-NU colum, eluting with MeOH The product-contai ning
fractions were reduced in vacua to give

4- (2, 6-di chl d2eiMREBY| ani no) - | H- pyrazol e- 3-car boxylic acid

pi peri di n-4- yI am de free base To a mxture of the free base in MOH was

hours, then :
was purified i 5 agude 1 ‘) frum oven to

gi ve the nesy r.oduced t he met hod
descri bed abdV r%@’in&t“f’t}/rf‘p oaptwndgﬁ é&&gﬁﬁ éemagftf%roet GtEgre Bhal yoer

runni ng CFRS%Eav%&lfrb?\&E%es%B@ sal%mh&u@hszﬁ‘i/awdg?ndrﬁﬁﬁitﬁ3{*h|e¥ne1;§’la1'é13alt Moi sture
adsor pti on-desorption isothernms were formed as set out in the follow ng
t abl e: Adsor pis¢doin tl@eﬂsf,uﬁlvtwaﬁrprem@dff@me@hysrocldorl%saltmeﬂam@ty 43by 90 25 15 WO

2006/ 077426 R, f(o% %Q%CQ}QO%ZO7 945 0 10 20

The hydrochloride salt was taken up in MeOH and passed through a Strata-NH2

'V

column, eluting with MeOH. The product-containing fractions were reduced in
vacuo to give 4-(2,6-dichlorobenzoylamino)-1H-pyrazole-3-carboxylic acid
piperidin-4-ylamide free base. To a mixture of the free base in MeOH was added
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

15




30 A double cycle was run using a sanple of 12.92 ng of the nesylate salt.
The resulting GVS i sotherm denonstrated that the salt picked up
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However, provided that the salt is not exposed to relative humidities of more than
80%, the water uptake is less than 2.6% w/w. Importantly, water which was taken
up during the adsorption stage was lost during the desorption state indicating the

uptake of water is a surface effect.

(ii) In a separate test, approximately 10 mg of the mesylate salt as prepared above
was pressed flat onto a glass slide to achieve a high surface area and placed in a
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 §

Preparation of 4-(2.6-dichloro-benzoylamino)-1H-pyrazole-3-carboxylic acid

piperidin-4-ylamide acetic acid salt




To a solution of 4-(2,6-dichloro-benzoyl am no) - 1H pyrazol e- 3- car boxylic acid
pi peridi n-4-yl am de hydrochloride salt (20.6 g, 50 mmol) in water (500 m)
stirring avoamioents t enperature was added sodi um bi car lPORAIB206AIBOY, 53.5
mmol ). The mxture was stirred for 1 hour and the solid formed collected by
filtration and dried in vacuo azeotropjsng with toluene (x 3) to give the
correspondi ng free base of 4-

(2, 6-di chl or o- benzoyl am no) - 1H pyr azol e- 3- car boxyl i ¢ aci d

pi peridin-4-ylamde. 'H NWR (400 MHz, DMSO d6) S 10.20 (s, 111), 8.30 (s,
1H), 8.25 (d, 1H), 7.60 - 7.50 3H, 3.70 (m 1H), 3.00 (d, 2H), 2.50 (m
2H), 1.70 (d, 2H), 1.50 (m ) a stirred suspension of

4- (2, 6-di chl oro- benzoyl am no) - 1H pyfazol e- 3-carboxylic acid

pi peridin-4-yl anide (10.0 g, N;mmé) in nmethanol (150 m) was added

gl acial acetic acid (15 m, 262 | ) at ra 'Hent denperature. After 1 h, a
clear solution was obtained whi¢h) Ned i r)ll\vacuo azeotroping with
toluene (x 2). The residue was NhReEn tHituratedOu th acetonitrile (2 x 100
m) and the solid dried in vacul to give

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

pi peri di n- 4- yibando oA 6£1i(Z,6 %dibrs Bbhzoy Thhind ) WH-BrazbléBich®ogfld #id ' H NVR (400
MHz, DWVBO-d6) S 10.20 (s, 1H), 8._40%& 1H), 8.35 (s, 1H), 7.60 - 7.50 (m
3H), 3.85 (mpiperlin-Bylemidechydpqploride gt (20.6 g2 mmplpn W%Qr%ml)ﬂlmg( d, 2H),

1.55 2 1 i ; . di
42, -t ohi SrpoR e Rl codRANL Gt 414 b ISt RS on
pi per i di n- 4- yiianiaieastieti Cordciair aal the WdFOHE/ABI4RE PCHIMGEAONE BRA207 96

The acetate salt of Exanpl e, s subj ect.ed.to DSC st.udi.es, usi a TA
oot A tse® eroh BPBE S S S BCAiYe (o Caargasiie Be AR Bl S v used
as an ener gy (28QichlRBeARl WninOalH-Byratd1 Q8- catbaRAR  &id ﬁﬁé‘r’[&i@&- i@e.heated at a
rate of 10 C/( m nut e betzv?ctyen 1(% C i(?r;ld 230 C. %ﬂ ni t rogen pury\éfﬁat 30 m/

m nut e was rrqi nt ai ned over the sargl e. Sanple sizes of between 1 ng and 3

ng were used HAAYMBIFOGH, BMYRde &ch00dad Hnd 0 e d Hsts 2540d) 1H), dé8ed pan. A
DSC f t tiyd i i .
GSC scan' o i geshgtr il b B, B 9 L LS AL 0BG 08R S

subsequent

To a stirred suspension of 4-(2,6-dichloro-benzoylamino)-1H-pyrazole-3-carboxylic
acid piperidin-4-ylamide (10.0 g, 26.2 mmol) in methanol (150 ml) was added
glacial acetic acid (15 ml, 262 mmol) at ambient temperature. After 1 h, a clear
solution was obtained which was reduced in vacuo azeotroping with toluene (x 2).
The residue 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)-1H-

pyrazole-3-carboxvlic acid piperidin-4-ylamide acetic acid salt




conversion to the free base. On further heating the solid form
deconposes/nelts at 292.9 C. EXAMPLE 10 X- Ray Powder Diffracti on Studies on
4- (2, 6-di chl orobenzovl am no) - 1H pyrazol e- 3-carboxylic aci

pi peri di nWAIPHKFTHE acetic acid salt X-Ray powder di ff?(éE’FPHWW(’%WD)

anal ysis of the-acetate salt of Exanple 8 was carried out on a Bruker D500
diffractoneter according; to the meth8@ described in Exanple 6. A

di ffractogram of the acetate salt is shown in Figure 4. EXAMPLE 11
Preparation of 4-(2,6-dichloro-benzoyl an no)-IH pyrazol e- 3-carboxylic acid
pi peri di n- 4rpd a@%ﬂ%alﬁﬁﬂEﬁﬁﬁﬁl@B e subjdted By DSBS diesAsing a TA instrument

4-nitro- 1I—|—(§i/razole carboxylic acid nmethyl] ester NO2 OA M NNH

Thi onyl chl O(Qeeq(u?pngﬁha5@@08t1W9samﬁle§|Bwuyﬂ waregd epameneisitaide of
4-nitro- 3- tg%ga%%ee&%pd%xg{aﬁ £§id (5.68 g, 36.2 nmol) in nethanol (100 m)
at anbient tenperature an %e m xture is stirred for 48 hours. The m xture
is reduced in WD 2006/ 077426 PCT/ GB2006/ 000207 97 vacuo and dried through
azeot r ope v»SanllplttsoVQIeh@w@tafrﬂolOﬁl@?Cénlinmtbbﬁmbm-i-lﬁbw alzd)IBé)-°C3 carboxylic acid

nmet hyl ester., 11B. e . O pyr.azol e 3 acid nmet hyl
cstor Nz R PorgRt e BN ity RG] bRl BN s ooy | ¢ aci &
net hyl est efetebd. 16mgamd re ﬁ&%aﬁdél@se(nﬁﬁ& W@} chimpkd B l(el:ﬁ@ndall)r is stirred
under an at nosphere of hydr 9

sealed pan. A DSC scan of the acetate salt is set out in Figure 5. DSC trace shows

an event at 231.5 °C, which is attributed to the loss of acetic acid and subsequent

conversion to the free base. On further heating the solid form decomposes/melts at

292.9°C.

EXAMPLE 10

X-Ray Powder Diffraction Studies on 4-(2.6-dichlorobenzoylamino)-1.H-pyrazole-

3-carboxylic acid piperidin-4-vlamide 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-carboxylic acid
piperidin-4-ylamide hydrochloride

11A. Synthesis of 4-nitro-1H-pyrazole-3-carboxylic acid methyl ester

NO, o

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



for 20 hours. The mxture is filtered through a plug of Celite, reduced in
vacuo and dried through azeotrope with toluene to afford

4- am no- 1H-worewel®2@- car boxylic acid nethyl ester 11CPpCT/GB2006/000207

4- (2, 6-di chl oro-bénzoyl am no) - 1H pyrazol e- 3-carboxylic acid

2, 6-Di chl orobenzoyl chloride (8.2 g; 39,05 nmvl) was added cautiously to a
sol ution of 4-am no-1H pyrazol e-3-carboxylic acid nethyl ester (5 g; 35.5
mmol) and triethylamne (5.95 m; 42.6 mmol) in dioxan (50 m) then stirred

at room tenperatu our Th actio filt red and the
filtrate tredf@d an@\ngflﬁg{l?é‘f%g%? %YPB%WIEW §° % t%%?%??%?%@%ﬂd@ %ol ution
(100 m), he@t@g;ogyho‘s&l&neﬂ@res&rhours and then evaporated. 100 m of water
was added to the residue then acidified with concentrated hydrochloric
acid. The solid was collected flltratlon washed with water (100 m) and
sucked dry t d1Bi Samthesis 9F 44 oz 48 ylic acid methyl ester

benzoyl am no) - 1H pyrazol e- 3 car boxyl ic aci d as a pale violet solid. 11D

4-{f 4- (2, 6-di chl oro- benzoyl am no) - 1hyypyr azol e- 3- car bonyl | - am no} -

pi peri di ne-1-carboxylic acid tert-bu ter A mxture

of 4- (2, 6-di chl or o- benzoyl am no) - 1H | e-3-carboxylic acid (6.5 g, 21.6
mmol ), 4-am no-| - BOC- pi peridine (4) 76//g, 23M8 mol ), EDC (5.0 g, 25.9 mol)
and HOBt (3.5 g, 25.9 nmol) in DMFN78 nml) was stirred at room tenperature
for 20 hours. The reaction m xture s reduced in vacuo and the residue
partitioned between ethyl acetate (100 meﬁand sat ur at ed aqueous sodi um WO

2006/ 077426 M;@Bmﬁéwmbﬂdpyragslebﬁ@ab%ﬁ acid mgthyt et (B4.00mmal) andThe or gani ¢

| ayer was wa ; l}/,gs%}é The

resi due was ? gﬁ?n&%% Obrﬁg)rlg E@%@%&{) hmﬁ ‘?'g %‘%femlséﬁﬂer BE?{MFF& erial was
col | ect ed by fbiA0thoatsi d‘rheandturwmﬁlttenddwmough[a@mg efrCelide, irethcechinwacroando gi ve
4-{[4-(2, 6-dig. enzo azqgl e-.3- .

car bonyl ] - ami% éﬁﬁ?“ﬁg‘ ewnt%IB ﬁ)g’rréorg%-admpg-llE{;%ﬁz)ﬂle-%-gﬁrgpxy(hg_ 38 g) as a
white soli dac{&h@tﬁ}ulegtélate was reduced in vacuo and the residue purified by
colum chronat ography using gradient elution 1:2 EtOAc | hexane to EtOAc to
give further _ 4 2 6 dlchloro benzo

H pyrazol e- 3 1 Lt S 1

ester (2. 54%) Whlt sol i
6- chhlorobenzoyl chlorlde (8.2 g; 39.05 mmol) was added cautiously to a

idi ¢ aci d tert-butyl

solution of 4-amino-1H-pyrazole-3-carboxylic acid methy! ester (5 g; 35.5 mmol)
and triethylamine (5.95 ml; 42.6 mmol) in dioxan (50 ml) then stirred at room
temperature for 5 hours. The reaction mixture was filtered and the filtrate treated
with methanol (50 ml) and 2M sodium hydroxide solution (100 ml), heated at 50 °C
for 4 hours, and then evaporated. 100 ml of water was added to the residue then
acidified with concentrated hydrochloric acid. The solid was collected by filtration,
washed with water (100 ml) and sucked dry to give 10.05 g of 4-(2,6-dichloro-

benzoylamino)-1H-pyrazole-3-carboxylic acid as a pale violet solid.

4-(2,6-dichloro-benzovylamino)-1H-pyrazole-3-carbonyl

piperidine-1-carboxylic 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 in vacuo and the

residue partitioned between ethyl acetate (100 ml) and saturated aqueous sodium



11E. 4-(2,6-dichl oro-benzoyl am no) - | H pvrazol e- 3-carboxylic acid

pi peridin-4- | vam de A sol ution of

4-{[4- (2, 6-di chl oro- benzoyl am no) - 1H pyr azol e- 3- car bonyl ] - am no} -

pi peri di n&O20P[FReyl ic acid tert-butyl ester (7.9 g) PAT/ABESOYZ0T) and

Et OAc (50ml) was treated with sat. HCl-Et OAc (40 nmL) then. stirred at r.t.
overnight. The product did not cryst@Blise due to the presence of nethanol,
and therefore the reaction mxture was evaporated and the residue
triturated with EtQAc. The resulting off white solid was coll ected by
filtration, ,asheek é@lﬁtﬁn'ﬁ@%‘ql)a"me%#gﬁﬁi%qayegWHs ABsHed §ithiyHnel drle@ 91 ve 6. 3g of

4- (2, 6-di chI or o- benzoyl am no) - 1H pyrazol - 3- carboxylic aci d

pi peri di n- 4(Mg%@m)d@dlec§uqelden quoocﬂht osidge weataken yp oy MV&: MF@HEDGM [ MrH] + 382

/CDg/Af)Q/cI i ngﬁggnﬁglvghe S lﬂ)b ?81 )éﬁic\:/‘flp?svﬁo t%ségﬁﬁ%?@n%(:é se i nh| bitory

activity mayndadiedéd edcin Itkeghvbl at{mg(z ﬂ-dlchlblrd-BNmzﬁYlamﬁnﬂ)QGpﬂ)yrazo‘?@Bl vat ed

CDK2/ CyclinA (Brown et al C%Q J[1 1999; Lowe, E.D.,
et al Bioc h%ﬁ’ﬂ’%’tﬂ]gﬁmla‘i}‘l’lﬁﬁrﬂ%?é sﬂlc azts‘dz'jf ugyl aftprdééé gbas a»Blf i n 2. 5X
strength as osphate, 12.5nmM
il AL M?t/lﬁi)ﬂ %&lé hﬁfate(ém}{h&@ﬁ%z %uz afd th@%esﬁiu@}é‘uﬁirfﬁgﬂd bsf%gﬁngl%ﬂm e 077 a9a
PCT/ GB2006/ clﬁazwgraplgy mmgmmémmt@n 102 E@Am’/hwamavﬁt@As&rglm firthemi n), and

10 | m xed t bst hi.st H I
(Upsterant)éeBl K{Lrgﬁﬁlg{j@ro'ge Sl it )?g@raﬁ °F '6*‘%%’%?18 g %ﬁeﬁ ?Jlgngngdded to

96 wel | pl a&a&&x@rh@@@d%hbu@l éhte@t?_ 54/ gy dsQughifdisblid.i ons of the test compound in

DMSO (up to 2.5% . The reaction is allowed to proceed for 2 to 4 hours

bef ore bei ng [ an excess f orth 1.C, aC|d (5 pl at 29.

y33P- ATP whi PR afi=d Forat-od H Separ ated from

phosphor vyl a&lggudy st one HI on a M I | i pore MAPH f| I ter plate. The wel |l s of

the MAPH plate are wetted with 0.5% ort hophosphoric acid, and then the

results of r [ BEHD tration

unit thr ough%hliﬁﬁsﬁ 3[11 %éfdlfoc%lo{;logﬁﬁllq?m{%og%\M]Jty]fldezegeffééue i gé n\lf\}fgg ed twce
piperidine-1-carboxylic acid tert-butyl ester (7.9 g) in MeOH (50 mL) and EtOAc

(50ml) was treated with sat. HCI-EtOAc (40 mL) then stirred at r.t. overnight. The

product did not crystallise due to the presence of methanol, and therefore the

reaction mixture was evaporated and the residue triturated with EtOAc. The
resulting off white solid was collected by filtration, washed with EtOAc and sucked
dry on the sinter to give 6.3g of 4-(2,6-dichloro-benzoylamino)-1H-pyrazole-3-
carboxylic acid piperidin-4-ylamide as the hydrochloride salt. (LC/MS: R; 5.89,
[M+H]" 382 /384).

BIOLOGICAL ACTIVITY

EXAMPLE 12

Measurement of Activated CDK2/CyclinA Kinase Inhibitory Activity Assay (ICsp)

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 p-glycerophosphate,
12.5mM EDTA, 37.5mM MgCl,, 112.5 mM ATP, 2.5 mM DTT, 2.5 mM sodium



with 200 pl of 0.5% orthophosphoric acid. Once the filters have dried, 20 pl
of Mecroscint 20 scintillant is added, and then counted on a Packard
Topcount fowo3@ensagsoNds. The % inhibition of the CDK2 aetricgbitiob®o7
calculated and plotted in order to determ ne the concentration of test
conpound required to inhibit 50% of thegCDK2 activity (1C50) The conpound
4- (2, 6-di chl or obenzoyl am no) - 1H- pyr azol e- 3-carboxylic acid

pi peri di n-4-yl am de has an | C50 val ue of Iess than 0.1 Min the above CDK2

Aot vty nss QeAB babR ey Byt s R IO i) Oyl ma
abO\ée| except htsgbﬁu'g gu@%/nﬁyquo mB)oMphaslmd@ ) @peMer BibtetBnolsisds apgnhhe enzyne
IS ltute (6] nM

4-(2, - ohi GHURE A TP aisrido 96 wall plsiepinei ul of b

4- CDKI
Py - Bt By S ot sy T S Bl R DR Bis 837 JR et Bl e
Izgkrlr:vlb:vtugrs y Acllowéd tp pAssayfoGSI{:S{GAi\o(ubesmgﬂ?ng smmvéw)l agggcedf biﬂrﬁhdl t007,5?nr\1/|M in
EDTA, | 25min MRABROReB K A2 A E Ay A A lss SEiA RIS T | m xed wi ¢ h
10 | of substisaing HITk Xep afEt'fEQl ﬁéﬁ?§hés§h& Iited his@ine FBKSh HMiRipdre MANH

phospho- gl yc en synt hase gtl de-2 (Upstate Discovery) in Inm of water

with 35 p. G {\teapataTbhe malset aMaAPP%glb@tar@w@tedr\@ﬂa@é%cprth@p%phmq pl at es
I th 5 O t
g gg}()g WIThe rg!zilg’?%ngﬁﬁe%’dtﬁyfelﬂw Oéﬁdfl Ox@?crtfégg%egﬁ eEe ltl'il1our %8%%@?511 3) bt(a:‘J greo

bei ng st oppediltwitioh uain tlexadshe affellerdillowp’fgdﬂpﬂd)fnl, theaesidhe(iSwAshedtwic2%) . The
filtration prq i nA ass ahove. The

conpound 4- (2! eﬁﬁé‘ﬁf”é& Z}é@iﬁﬂ@%ﬁ@@%%ﬁ@%g iﬂ%ﬁ‘aﬁ‘f&f‘&xg‘?v‘cﬁ’ aci d

g‘sﬂgr :Bdl N- 4- YRRt JPRindiNahtG®Xdéa) 248 th chfted bhaPadkadd Pdchintthigoabove

seconds.

The % inhibition of the CDK2 activity is calculated and plotted in order to
determine the concentration of test compound required to inhibit 50% of the CDK2
activity (ICso).

The compound 4-(2,6-dichlorobenzoylamino)-1H-pyrazole-3-carboxylic acid
piperidin-4-ylamide has an ICsy value of less than 0.1 uM in the above CDK2

assay.
EXAMPLE 13

Measurement of Activated CDK1/CyclinB Kinase Inhibitory Activity Assay (ICso)

CDK1/CyclinB assay is identical to the CDK2/CyclinA above except that
CDK1/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



assay. EXAMPLE 15 Anti-proliferative Activity The anti-proliferative
activities of a conpound can be determ ned by neasuring the ability of the
conmpound to inhibition of cell growh in a nunber of cell lines. [Inhibition
of cell gmoovdeshwemeasured using the Al amar Bl ue assay PCR&B2606/0002M M

Shal ev, A., Benias, P., Russo, C. Journal of |munol ogical Methods 1998,

213, 157-167). The nethod is based omghe ability of viable cells to reduce
resazurin to its fluorescent product resorufm For each proliferation assay
cells are plated onto 96 well plates and allowed to recover for 16 hours

h H:nhi R ds f f h 72 h . At th
ndof the CoRam iR B A A L Blug i S added and | noubated
f furth t t f | t duct at
S35nM ex | 0B DR b et %ﬁtﬁ%@%@ﬁ%ﬁéﬂ%@@f? B TG0 assay cel I

are mai nt ai nedg/mai) Bswblmgs%@rh% P65 @UceRdl i 00SmMED DL, ZHENNIENLO0f 1 nhi bitor
conpounds for a further 72 hours. The number of viable cells is determni ned

by Al amar BDL@é59ésﬁslalera1§0¢ibﬁr®ﬁ 87.508VIATP andd Ogdmikes with &0 peef fubstmate he ECACC

(5007 SR TRl 55 b AR R G2 000 o002
4-(2, 6-di chbeﬁtﬁ%gmmh@mmxe Ty}lf!r Hmro@m{e@“&m%rmwﬂptmﬁ% e and

pi peridin-4 e has been found to have an I'C50 value of 0.11 in HCT-116

cells. PMRmmdmmenmalmmm&unw aripugditutions phthertdstit i on A
bl et CamPoshidRif B Al 2350 TRl LS oL T AL fbhs (1) 20 an

acid additrom &fine erei 50ny of

t he conpoungGsis-pi b&foedeingWdpped FithEn eicebsa;ftoetﬁe-phaﬁhoﬁsaad ksj@m and 3ny
magnesi um stearate _as a |lubricant and cog})resm ng to forma tablet in known

manner . (ii $%Gapbudikration propedurois anfos Astivated EBKHF alindrassay abp¥gpar ed by ni xi ng
100ng of a conpound of the fornul ae

The compound 4-(2,6-dichlorobenzoylamino)-1H-pyrazole-3-carboxylic acid
piperidin-4-ylamide has an ICsp value of less than 0.1 pM in the above GSK3-B

assay.

EXAMPLE 15

Anti-proliferative Activity

The anti-proliferative activities of a compound can be determined by measuring the
ability of the compound to inhibition of cell growth in a number of cell lines.
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).



(10) or (1) or an acid addition salt thereof as defined herein with 100ng

| actose and filling the resulting mxture into standard opaque hard gelatin
capsul es. (woi2posioijeet abl e Formul ation | A parenteral caquossiiaeofoor

adm nistration by injection can be prepared by dissolving a conpound of the
formulae (1) or (I) (e.g. in a salt fonqp) in water containing 10% propyl ene
glycol to give a concentration of active conpound of 1.5 % by weight. The
solution is then sterilised by filtration, filled into an anpoul e and

seal ed. (iv) ' | ati : L eral: i & or
injection is %SEH égg%ggé a&;ﬁ%lﬁg’%}sﬁg%l ﬁg@l‘%a@‘é?ﬁg{&% @é%%g@g%%%%&%aﬁgn@or nmul ae
(10) or (1) (1&l-pyraiote-3-@hrbofydicrakid(p2penijind-ylaaide mabaért folund Wohavewd ids) , Sterile
filtering the solytion filling into sealable 1 m vials or ampoules. v)
I nj ectabl e fof |°gb'ilgﬂflﬁa&'%°2%6/ 077426 PCT/ GB2006/ 000207 102 A
formulation for i.v. delivery by injection or infusion can be prepared by

di ssol vi ng t igouporicriohr fromaliaaidNsor (1) (e.g. in a salt form in
water at 20 ng/nf. The vial is then sealed and sterilised by autoclaving.
vi) Injectable fornmulation IV A formulation for Lv. delivery by injection or
i nf usi on can B3RAMPEEdSed by di ssol ving the conpound of fornulae (10) or (1)
(e.g. in. asalt form in water containing a buffer (e.g. 0.2 Macetate pH
4.6) at 20ny/(HTablehBorpiulgtions t hen seal ed and sterilised by autocl aving.
(vii) Subcutaneous Injection Fornmulation A composition for sub-cutaneous
admi ni strat i dhiablst prregrsitiod chytaimingiarmympoewshyfobmibrmolae (Reorf(Brargnagd (1) or (1)

or an acid addi+t.ion |t thereof,.as .defined. .herein i th har maceut i cal
or ade corn o g it Berkot A BR RFiOR R T i b B BRERER | <
sterilised andithbdll with 190y &f 18¢tbdeqBPRasCliNER ﬂﬁir3mg/inb%ﬂeshmopwrﬁté aedl
formul ation Aliquots of fornulated con])ound of fornmulae (1) or (I) or an
aci d addi t i ofuipnt and gemprssingtoferm o tagleh wylgoNngpanglyt i nto 50 nL vials and
| yophi lized. During

(ii) Capsule Formulation

A capsule formulation is prepared by mixing 100mg of a compound of the formulae
(1 or (I) or an acid addition salt thereof as defined herein with 100mg lactose and

filling the resulting mixture into standard opaque hard gelatin capsules.

(ii1) Injectable Formulation I

A parenteral composition for administration by injection can be prepared by
dissolving a compound of the formulae (I?) 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.

(1v) Injectable Formulation IT

A parenteral composition for injection is prepared by dissolving in water a
compound of the formulae (I°) 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




| yophi lisation, the conmpositions are frozen using a one-step freezing
protocol at (- 45 C). The tenperature is raised to -10 C for annealing, then
| owered to freezing at -45 C, followed by primary drying at +25 C for

appr oxi mate® 0084TM26m nutes, followed by a secondary dPgiigB0a6ton2dncr eased
steps if tenperature to 50 C. The pressure during primary and secondary
drying is set at 80 mllitor. (ix) CoMentrate for use in i.v.

adm ni strati on An aqueous buffered solution is prepared by dissolving

4- (2, 6- dichl orobenzoyl am no) -1 H pyrazol e-3-carboxylic acid

pi peri di n- 4avhadi1fen BEL N ABSRE %hfﬁj’e%ﬁi@n &linfusoRRas Be ﬁﬁ%&x@d\i‘/\ﬁf 20 mg/m in. a
0. 2M sodi um acetate/acetic acid buffer at a pHof 4.6. 20061077426

PCT/ GB2006/ do02am: the ggmpeundmifdranudag (Epprd) (©rg. insa faltiforse), inwiatdn af 20 t ration to
renove partjcul.a ' ' as class 1 glass vials)
which is the slégﬁgnﬁﬁés‘%én %@%@g@dﬂg&@ﬂ&?@ﬁtg@%ﬁé@ stopper) and secured (e.
g. with an alumniumcrinp). If the conpound and fornulation are

suf fici ent| yi) dfjedtdbde fordnelafion ¥l ati on is sterilised by autoclaving at 121 C
for a suitable period of tinme. If the fornulation is not stable to

aut ocl avi ngA fointulation fbei. & delivery benjecdomer iafisivhtcabbepiepire@byand filled under
sterile conditigns into sterile vials. For inptrayenous adm nistration, the
sol ution cafis¥é/iamhtegomgoynd of formulas (Mhar (Dhiede ietsaltdpBnldA Watitusi on bag

(contai ni ng 3 ' al b/Rj e ; P% sal ine or
5% dext r os eﬁ@tag@? %?gﬁgﬂ% ‘r%?bsflz Mttgfe gaﬁpf)%m%}_@h%‘/&é)eﬂi \%ﬁﬁg?}egﬁeag? Ant i f ungal
Acti vity Thandsterilisechigpaduteddaving.ty of a salt

of 4- (2, 6-di chl orobenzoyl am no) - 1H pyrazol e- 3- carboxylic acid

pi peri di n-4;vyih gr%cql?ang&r} I%ctgo%tgmgﬁgn using the followng protocol. The
salts are t ngi includi ng Candi da parpsilosis,
Candida trqpicali. ndi da_al bi cans- ATCC.36082 d _Cr.yptococcu

neof or nans.?‘fﬂglpf)%é?n %%F a lﬁgl}?gusaar ! ﬁ{{o&l%%r&pgﬁgg%%ﬂﬁgﬁaorﬁg ose Agar
slants at 4ofGhe firmalaeiI’) sudRe s éidaddifioeaththacabnidimar iergnepar ed by grow ng

the yeast overnight at 27 C on a rotating drumin yeast-ni trog%,en base broth
(YNB) with atmgceggg;a&gra@gwl@@}l to give a concenfration of 5 mg/ml. The composition

is sterilised and filled into a suitable container.

viii) Lyophilised formulation

Aliquots of formulated compound of formulae (Io) or (I) or an acid addition salt
thereof as defined herein are put into 50 mL vials and lyophilized. During
lyophilisation, the compositions are frozen using a one-step freezing protocol at (—
45 °C). The temperature is raised to —10 °C for annealing, then lowered to freezing
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.



Detroit, Mch.), pH 7.0 with 0.05 M norpholine propanesul phonic acid (MOPS).
The suspension is then centrifuged and washed twice with 0.85% NaCl before
soni cati ng Wheaoosazhed cel |l suspension for 4 seconds (Braams20@mwoéder, nodel
350, Danbury, Conn.). The singlet blastospores are counted in a
haenocytonmeter and adjusted to the degjyred concentration in 0.85% NaCl . The
activity of the test conpounds is determ ned using a nodification of a broth
m crodilution technique. Test compounds are di I ut ed in DI\/BO toal.0 mg/m

rat o then ‘ilhé M‘fﬁeg dtsg}lﬁfé{lgsg@?ggv?vgh }‘N%tl%n ?0 Ie r{lglg\#e g%attga érho g Fl uconazol e

is used as e cont e a workin conmpound.
Usi ng a 96- wedrtaipdr@$ueh as wiassl Isglhss aials) vhidhriothgh séaIeda(Eg by gpaisedawi th YNB
broth, ten fg|d diluti ggg of the WD é(l)OGI 077426 PCT] GB2006/ 000207 . 104
conpound sol fHoOFSFF SIPRPERERE STeHredf-gsWih #halyminiue RE@RY: riAthesompapse@dare 64 to

0.125 pg/ M ¥ormWtibn 5:6§§ﬂﬁﬁb§?ﬁﬁﬁ,§ﬁ@fdﬁhkﬁo§@@%e'h‘ﬁke u%cﬁﬂfﬁl f@r the

spectrophotonetric assays serves as a growth control”. The
mcrotitre pﬂ&lt ¥sfonp suitahlemeriad eﬂtimttlfthelfbrmulhﬁrpneiaoht steblael autoplaviegl 1 (final

i nocul um si z ani s re | ubated for 48
nour s ot 35 LouspereRed Pape B el B SRS R ot B Toar 1y by
measuri ng theteﬁllawnmamtra&enéaﬁadﬁﬁnuéwioﬁmé b&lutidd &mlaldagea aRedetan DuPont

| nstrunents, W/ m ngton, .). after agitation of the plates for 2 mnutes
with a vort eke Hisetsd net%flﬂrtfu@hb@ (pontpiniag a phaymageyticaldy aqcppalleri es, Inc.

Bolem a, N Yemegrnesul:ﬁiésoo 6DARRLI s%g&%@%é%e&f&é a&xﬂ% a t drug

concentration biti ng approxi mat e uction of the growth
conpared with the control well. Wth the turbl dity assay this is defined as
the |owest BXddMRIghtentration at which turbidity in the well is <50% of the
control (1C50). Mnimal Cytolytic Concentrations (MCC) are determ ned by
sub- cul t ur i nPetemhinatigyl dfArftifonpat Aetiviy- wel | pl ate onto a Sabourahd Dextrose
Agar (SDA) plate, incubating for 1 to 2 days at 35 C and then checki ng

Ay o TR ELONOSPL 0k 0% oL AL EAL IR AY Y2k bRl Cont ol of
4- (2, 6-di chl carbiagtie @MH@Jfﬂeﬁﬁi)rl-‘ﬂrHamydmﬂIbedaemmmsydg tae futiotkind per i di n- 4-

protocol.

The salts are tested against a panel of fungi including Candida parpsilosis, Candida
tropicalis, Candida albicans-ATCC 36082 and Cryptococcus neoformans. The test
organisms are maintained on Sabourahd Dextrose Agar slants at 4 °C. Singlet
suspensions of each organism are prepared by growing the yeast overnight at 27 °C
on a rotating drum in yeast-nitrogen base broth (YNB) with amino acids (Difco,
Detroit, Mich.), pH 7.0 with 0.05 M morpholine propanesulphonic acid (MOPS).
The suspension is then centrifuged and washed twice with 0.85% NaCl before
sonicating the washed cell suspension for 4 seconds (Branson Sonifier, model 350,
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



ylam de is dissolved in acetone, with subsequent serial dilutions in acetone
to obtain a range of desired concentrations. Final treatnent volunes are
obtai ned by adding 9 volunmes of 0.05% aqueous Tween-20 TM or 0.01% Triton
X-100TH dwpenddionm26ipon t he pat hogen. The conpositi ons mrggifedoossmed to test
the activity of the conpounds of the invention against tomato blight

(Phyt opht hora infestans) using the folll(l)ﬁ)vm' ng protocol. Tomatoes (cultivar
Rut gers) are grown fromseed in a soi ess peat-based potting mxture
until the seedli ngs are 10-20 cmtall. The plants are then sprayed to

run- of f th the t .conpound. at at.e of 100 .ppm After rs the test
p:Jants \amrec‘?rﬁ%’ﬁ E\Y Bﬁorb?r}]e)glégafﬂ W&l?%%r‘f’rﬁé g6t %rﬁ&“éo ggggensi on of
Phyt opht hor azM®. 20061 QéridLE f@;ﬂ@@&@,@rmm folfhe shévh B@t&%etn%nd kept in a

dew chanber overnight. The plants are then transferred t he gr eenhouse
until di seasﬁaﬁe loBseras asegant eetreHThemcrreﬂrtrq)plam gre ISPQWﬂtfalr Wit ot ocol s

conbat ¢ ng 5 8% BEERE PR REER kGt - R TRCUE TR [ de R, ©"
(Ervsi phe vphtas lareshcub%dacbr 48cholutsi at 85 GX/ﬁﬂrerI)L‘SO Iszelaés Ak detefininéd Wheat (Septori a

tritici), and G yne Blot h of Wieat (Leptos r oru . EXAMPLE 19
General Pr ofRFEBPPIOHMGtHCA lwér%ﬁlrrgtgﬁé%ﬁg?f%ﬁ 6#(85%( 5t the Free Base

and Salts ficdokl endbcblipsAbenzakhAIWARInIRTIRT ohe- éltaﬁrntzﬁwé ic acid

pi peridin-4- Tam de The solubilities of various sal

4- (2, 6-di chp}@te@rﬁarizmwu@m“mh)amﬂewla@dveﬁeﬁew@dﬂ;m,r S@leamﬁd
din-4 t | t ocol .
b boedur o T8k, Tt HbigHia ES THE Ko ohaBRAES Blned By o Cane

wat er (0.5 péncentrafion kRigibiting hpproxiachetdyl50% ¢orange preduaion ofeheterditheq. , 0. 131
mmol ) and the via shake t ent te erature f 14 - 16 hours.
After this P?Iﬂﬁar?én‘éuﬁ fhg|contzp é"’%ﬁ gag;otb?/tuﬂ?lﬂ% S 1Ffief§nqq@|5r61§enous sol ution
I's observedjoyiedug @&hc@fﬁpﬁﬂbh@?ﬂﬁlchﬁnﬁﬁftﬁﬂlﬁ& Wéll is 20 bhh@%mpa concl uded
that the salt thus forned has a sol ubil é/ greater than 100

(IC50). Minimal Cytolytic Concentrations (M C) are determined by sub-culturing

all wells from the 96-well plate onto a Sabourahd Dextrose Agar (SDA) plate,

incubating for 1 to 2 days at 35 °C and then checking viability.

EXAMPLE 18

Protocol for the Biological Evaluation of Control of in vivo Whole Plant Fungal

Infection

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-100T™,
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



mg/m . If solid remains, then a further 0.5 m of water is added and the
vial is shaken for 6 hours. If a honbgenous solution is fornmed by this
stage, it na92bes/ocorel uded that the salt has a sol ubi |l igor/®doaReher than
50 ng/m . If solid remains at this juncture, then a further 1 m of water is
added and the vial is shaken at anbie tenperature. If this results in a
honogenous solution, then it nay be concluded that the solubility is
greater than 25 ng/m . If solid still remained, it may be concl uded t hat
the solubilit f the sal.t i.s | ess than 2 /m . WO 2006/ 077426

T/ 682006/ OBRAFRS AR p P FRst OTHECRy LA PIEEH SBEPLIESGHEIR mor e of
the fol | ow ntheaeheand 30 astilANREseldd@elops’ BahdasifatedRohtiGiipldiey: W |1 be nore
sol ubl e and hence will be better for i.v. admnistration (e.g. by infusion)
wi |l have better stability (e.g. inproved shelf life); wi || have better
thermal st abPimiay protogolsiargalsq used tyiest the aghiyity REthe compoynds pethe finention,
adm ni strati gn. i1 : thrQHL b have i nproved
solubility i ﬁﬂ”é’and’é‘{gflﬂ‘g Bé%ﬁ“%ﬁ’;\éwﬁg@?‘“{%‘%@éPB@?@“@M‘.’%@%& cal
properties; (Brasipleaxreminig)y Whed (aibtivar domoe) LeaftBlytich pf Wehieak (Septerya have an

i nproved therapeutic. index. . Equjval ents The, foregoing exanples are

present ed fopﬂgﬁemﬁU?$H§gﬁ@?hP &@?Kgﬂﬁﬁﬁhﬁﬁ@lpﬂwgﬁﬁion and shoul d not be
construed as inposing any limtation on the scope of the invention. It wll
readily be apmamngrtp tdat nunerous nodifications and alterations my be nade
to the specific enbodi nents of the invention described above and

i |l ustrated Ganddiepiguanitbate Welchfinhtistesand SagvilitiaypAheroe Bagi pties under | ying

the invention. AIT such nodifications and alterafions are Intended to be
enbraced by Saltsof 4a@6-dickeiohenzoylamino)-1H-pyrazole-3-carboxylic acid piperidin-4-
ylamide

The solubilities of various salts of 4-(2,6-dichlorobenzoylamino)-1H-pyrazole-3-
carboxylic acid piperidin-4-ylamide can be determined by means of the following

protocol.

Procedure

Into an 8 ml vial is added the free base (50 mg, 0.131 mmol) and water (0.5 ml).

To the vial is added the appropriate acid (1 eq., 0.131 mmol) and the vial is shaken
at ambient temperature for 14 — 16 hours. After this time the vials are visually
inspected. If a 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.



CLAIM5 1 An acid addition salt of 4-(2,6-dichloro-benzoyl am no)-1

H pyrazol e-3-carboxylic acid piperidin-4-ylam de, the salt being forned
with an agj cted from et hanesul phonic acid and etic acid and

mi xt ures t (g%@g)?% An acid addition salt according tg%g} 0087 ch is an
acid addition salt formed with nethanesul phonic acid. 3. An acid addition
salt according to claim1 which is ant®cid addition salt formed with acetic
acid. 4. An acid addition salt according to any one of the preceding clains
which is crystalline. 5. An acid addition salt according to claim2 which
i s cryst al | Saltcfommgof thd myedtma eahibitpat il meterofi ttefpBowing adtantages over Biegures 1 and
2, and/or Eﬁ%e has.a C{}%st.al structure as defined by the coordinates in
Exanpl e 2 d2se INWAHRSY () has crystal lattice parameters at 93 K
a=8.90(10), b=12.44(10), c=38.49(4) A a=p=y=90; and/or (d) has a crystal
structure that belldsgeoresqlublyandhesse Bill Pﬁagqﬁéme-vm@sgﬂmp{egs%h as Pbca
(# 61). 6. An aq'ﬂs@ ition salt of

4- (2, 6-di chl oro-benzoyl am no) - 14 pyrazol e-3-carboxylic acid

pi peri di n- 4- ybaniitihavd bettes sthbilityge goingirbred shdlflifey hydrochloride salt. 7. An
acid addition salt according to claim6 which is a salt fornmed with an acid
sel ected frontt Hélldavbetenthsimalisibilist acetic, adipic, alginic, ascorbic

(e G o 2O PN ANORAN i Belrord ASPRE L il AP Sl phonl . benzol ¢,
canphoric (e.qg. +) “canphoric), capric, caprylrc, carbonic, citric,

cycl am ¢, dodecaniflatage advdpdes\fbsprb@lttioh,c, et hane- 1, 2-di sul phoni c,

et hanesul phonic, fumaric, galactaric, gentisic, glucoheptonic, D-gluconic,
gl ucuroni ¢ (e®g.wibhgveisinreyadsplubiityinagieous solytion;- gl ut ami c), a- oxogl utari c,
gl ycolic, hippuri.g, isethionic, .sobutyric. lactic (e.g. (+)-L- lactic and
O 0L-1actic)® ek Beet Pkt BiCsktes: ol ofi ¢, malic, (-)-L-malic,
mal oni ¢, et hanegay 1Re BherovéldiitiCoanfr R IGA @esul phoni ¢ (e. g. napht hal ene- 2-
sul phoni c), napht hal ene-1, 5-di sul phonic, nicotinic, oleic, orotic, oxalic,
palmtic, pafpimay lnespheproved theraprubpindexsebaci c, stearic.. succinic,

sul phuric, tartaric (e.qg.

Equivalents
The foregoing examples are presented for the purpose of illustrating the invention

and should not be construed as imposing any limitation on the scope of the
invention. It will readily 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.



108 (+)-L-tartaric), thiocyanic, toluenesul phonic (e.g.

p-tol uenesul phonic), valeric and xinafoic acids. 8 An acid addition salt
according to claim6 or claim7 which is crystalline. 9. An acid addition
salt according to any one of clains 1 tﬁ 7 which is anorphous. 10. An acid
addition salt according to any one of t ¥ preceding clains which is
anhydrous. 11. A substantially crystalline nethanesul phonic acid salt of

4- (2, 6- dichl orobenzoyl am no)-1 H pyrazol e-3-carboxylic acid

pi peri di n- 4-gLalvisde having an X-ray powder diffraction pattern
characterised by the presence of major peaks at the diffraction angles (20)
and interpl ahar spagiihaditod palbeftd-(R Grdichlorodenadlaming)- 1HrRIrazeiptSicarrakiliy Tabl e B;

for exanpl e wher ebdy §if&idis: J?ré(mBQVWeeJalt@blfwé foRftd With PalclakReled romhar act eri sed
by the presence of nmjor peaks at the fraction angl es (20), interplanar

spacings (d) and MRNEHSHPIWC asidkand Greti apid aRgRXEIRs ther 12. A
substantially crystalline nethanesul phonic acid salt of

4- (2, 6- di chl pr obenz ayid additivh 88)) actbidpy tactaine-vhidbas &roagd additiac salt formed with

pi peri di n-4-yl am n claim 11l which exhibits peaks at the same
diffraction angl eggtgs et%ﬁlg%mcq? d?he X-ray powder diffraction pattern shown
in Figure 3, and preferably wherein the peaks have the same relative
intensity as3t he peassaqdifiopisgltiaceorging 1aclaim 1 ftptiseit 2cd additien gaft farmer wéh

met hanesul phoni ¢ a&tiglag@l t of 4-(2,6- dichl orobenzoyl am no)-1

H pyrazol e- 3- carboxylic acid piperidin-4-ylamde according to claim12

havi X- wder diffraction || h Fi
5140 A subkt ant RaPry el Gaear AR R e Rl i LB G AT 1 T Oure

4- (2, 6-di chl or obeerzggsgiliren no) - 1H pyrazol e- 3-carboxylic acid
pi peri di n-4-yl am de having an X-ray powder diffraction pattern which

exhi bits peaks atafb&q §é%ﬁ%n‘3!alf$Jc%tnb@cﬂcl§ﬂﬂ§t|v@r§cha§cr%ﬁél% #f; the X-ray powder
diffraction pattern shown in %ure X A subs antlallgcrystalllne
a

acetic acid salt & 4- 02 B HRTNG GBS $82 8YIHRPWES T 348 apYPazol e- 3- car boxyl i c
aci d piperidin-4-gham das DGt dirvvturé s gdfiabddyltfe vdvedigites it Beampeakaeihave t he
same relative int g@grt y as the peaks in Figure 4. 109

{c) has crystal lattice parameters at 93 K 2=8.90(10), b=12.44(10), c=38.49(4)

A, a =B =y=90°% andlor

(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-glucuronic), glutamic (e.g. L-
glutamic), a-oxoglutaric, glycolic, hippuric, isethionic, isobutyric, lactic (e.g. (+)-L-
lactic and (£)-DL-lactic), lactobionic, laurylsulphonic, maleic, malic, (-)-L-malic,
malonic, methanesulphonic, mucic, naphthalenesulphonic (e.g. naphthalene-2-
sutphonic), naphthalene-1,5-disulphonic, nicotinic, oleic, orotic, oxalic, palmitic,
pamoic, phosphoric, propionic, sebacic, stearic, succinic, sulphuric, tartaric (e.g.



16. A substantially crystalline acetic acid salt of

4- (2, 6-di chl orobenzoyl am no)-1 H pyrazol e-3-carboxylic acid

pi peridin-4-ylam de according to claim15 having an X- ray powder
diffraction pattern substantlally as shown in Figure 4. 17. A nesylate salt
of 4-(2,6-dichl orobenzoyl am no)-1 H pyra¥ e- 3-carboxylic acid

pi peridi n-4-yl am de according to any one of the preceding clainms which is
anhydrous and exhi bits an endotherm c peak at 379-380 C e.g. 379.8 C when
subj ected to DSC @s&tﬁmna)cmtdcgan&domeﬁ@ubh@ﬁc @( Rtdiredbgiipheriobemerrsh@m no) - 1
H pyrazol e- 3- car box ch aﬁld pi peri di n-4-yl am de according to any one of

t he precedi ng cl ai IRAPEH anhydrous and exhi bits exotherm c 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 suBst anf\h atitl gdditiopsalhbdcorgmgdeélembduicleironwBiah ts c(ystatine.a nesyl ate or
acetate salt as defined in any one of the preceding clains) of

4- (2, 6- di chl ogobenzpyti@gddidhsdihccBMind 404 ode 6AINAX Y I ﬁwﬁ‘t@f\gamorphous
pi peridi n-4-ylam de containing a single crystalline form of the acid

addition salt and no t han 5% ht of any other crystalline forns
of “the aci d adil t1 BReGBPHNODGa" SEaOG ST AP PyE PrSTUI IaHES KRFASadal t i on

salt wherein the semgheucrystalline formis acconpanied by |ess than 4% or
| ess than 3% or less than 2% of other crystalline forns, and in particul ar

contains lessqihanaQloranaly cm}aﬁ'PQH%thégeéhgb{on\{xeéc%@an8(4 pidier crystalline

fornms. 21. An acid a accor any one of the preceding
claims which is s9‘5@?faPﬁ”iZaS{'El"V”Q?r1%ﬂyéﬁzpﬁeﬁeca§%?dy"ﬁﬁ@ﬁ EiPAdMe-YiemPetharRg BF t he

Zwi(g gdgi tihf)n sgl txré»epcgmeitmmactmb&wﬁecrﬁtdctéhmadyehwria@eé eftneajGrpeéig)at Of
- , 0-dl Chl orobenzo calr Do | Cl
o7 ot dli n- A y1 am ABSGYERLP bioke el el RRg Y b B9 i ghe o

resi dual sol vent (eptgnalmmaelﬁ Bofor exanwmlegensrein o Xvenpowdef diffradicampitesn is| ess t han

5% resi dual sol venEharéwlseA @,stﬁewaeéhcé%rﬁéjorlp%gﬁs 4 DRYiIRIoPEndRg St han 2%,
or less than 1% or |ess 5% sol vent . An aci d d|t|on sal t

according to cl ai mnﬁp'mmcwg% Keard 'H‘QP%“eérs?té?rén T e P(S‘refﬁ”] s acconpani ed by
|l ess than 0.9% or less than 0.8% or less than 0.7% or less than 0.6% or
| ess than 0. 593 or Alselsstarttifigrery3taflite methaheasiphdrivaatidlad % 4-@r6-digssotidnasyl-0. 2%  or

less than 0.1% or aJnﬁ%)SJ ﬁ-pﬁ&o@e—?—éa%%ox%c ejcﬁisp?’pe‘;imﬁﬂ-y%ngd]e(ygccg)finw (,9;% 19f ot her
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.

13. A substantially crystalline methanesulphonic acid salt of 4-(2,6-
dichlorobenzoylamino)-1H-pyrazole-3-carboxylic acid piperidin-4-ylamide according
to claim 12 having an X-ray powder diffraction pattern substantially as shown in
Figure 3.

14. A substantially crystalline acetic acid salt of 4-(2,6-dichlorobenzoylamino)-1H-
pyrazole-3-carboxylic acid piperidin-4-ylamide having an X-ray powder diffraction
pattern which exhibits peaks at the same diffraction angles as those of the X-ray
powder diffraction pattern shown in Figure 4.

15. A substantially crystalline acetic acid salt of 4-(2,6-dichlorobenzoylamino)-1H-
pyrazole-3-carboxylic acid piperidin-4-ylamide according to claim 14 wherein the
peaks have the same relative intensity as the peaks in Figure 4.



crystalline fornms, for exanple 0% by weight of other crystalline forns. 110
23. A net hanesul phonic acid salt of 4-(2,6-dichlorobenzoyl-am no)-1

H pyrazol e-3 carboxylic acid piperidin-4-ylam de according to any one of the
preceding clains that exhibits an infratgged spectrum when anal ysed using
the KBr disc nethod , that contains characteristic peaks at 3233, 3002,
2829, 1679, 1632, 1560, 1430, 1198, 1037, 909 and 784 cm' , wherein the
salt is pref erabl subst anti al I%%st al | i ne, A net hanesulcghonl c acid

salt of 4-(2, & di %FW@B%’%WF% *'%aqﬁrsﬁi}f’é%lsed@"’fe%ef‘t‘s%&”?'” Heid

pi peridin-4-yl am dgraresyd-atiexgilatid apedditi-gigmide aacvydiogte caim i hisavingraecedi ng
LD il e CIORS bl BB dafe i RALARIAY b SbuRYs AYeQNe of moTe (in  any

conbi nati on) or al araneters, name that the salt: (a)
has a crystal structure as set out in Figures 1 and 2, and/or (b) has a
crystal structfure Agesdats s By2 B HishiewseFPranied- tHhPBzRIPpT-e@oX K N:  and/ or

(C?BShZS(Z;yS:{A al I(géﬁdnaﬂ M@H@é@bﬁim@&o%dﬁe@ﬁ&eﬁ@éé@')g,cl?ﬁiahléﬁéloé |
c a= a Cr ur el ongs
bel ong to an ort ho?’%&%%‘l’s a”@ﬁé’&' 'tsgé}"oeﬂ?)&geé'ﬂ?c?ﬁe Eatgk%ggégf%g)?’%g g ?n(e)ghas

an X-ray powder didubeatet tcdiSpattern characteri sed by the presence of nmajor
peaks at the diffraction angles (26) and interplanar spacings (d) set forth

in Table A and optiQRbdivsaltaPhe BaichiGbossaymMifo) W%y@dzﬂleh;&%r%xih@)éc@omer
diffraction pattern |s characterised by the resence of peaks at the

di ffraction angl esPPYI8E)4 VAT RGFPENGMC ¥ LOP AGES PEFUIAFIRE @hgh ¥ies set forth
in Table C herein; anamibwan@fekhiatsmxbthémqq&a@atae1~t2$ue°05(argezzju Hofecasnid 290- angl es

as those of the Xi@ﬁg‘?%é”d& Bﬁ v]:tl'{eﬁ‘%ttg}é)ctedngtsﬁrn. shown in Figure 3 and

optional Iy wherein anme relative intensity as the peaks
in Figure 3; and/or (g) has an X-ray powder diffraction pattern
substanti al | y'%s shewistaptipliFcysiplinegacid agddiipmsalt(ay. 4 wewiteireeeistegaliexhi bits an

endot herm ¢ peak adefidddn %%Oor(é cmr@ pre%z&ng?clalﬁasquz swkah@rotb@ﬂlzow@mla&ﬂH and/ or

(1) exhibits an i ngyrraazo{é%-car oxyhc acng]plpenan 4- Ir;miobé con aulﬁluﬁlg nggle crylga line §osc met hod

of the acid addition salt and no more than 5% by weight of any other crystalline
forms of the acid addition salt.

20. A substantially crystalline acid addition salt wherein the single crystalline form is
accompanied by less than 4%, or less than 3%, or less than 2% of other crystalline
forms, and in particular contains less than or equal to about 1% by weight of other
crystalline forms.

21. An acid addition salt according to any one of the preceding claims which is
substantially crystalline and wherein the crystals of the acid addition saits (e.g. the
methane-sulphonate or acetate salts) of 4-(2,6-dichlorobenzoylaming)-1H-
pyrazole-3-carboxylic acid piperidin-4-ylamide are crystals which contain less than
10% by weight of residual solvent (e.g. water or an organic solvent), for example
less than 5% residual solvent, €.g. less than 4% or less than 3%, or less than 2% ,

or less than 1%, or less than 0.5% solvent.

22. An acid addition salt according to claim 21 wherein the single crystalline form is
accompanied by less than 0.9%, or less than 0.8%, or less than 0.7%, or less than
0.6%, or less than 0.5%, or less than 0.4%. or less than 0.3%, or less than 0.2%,
or iess than 0.1%, or less than 0.05%, or less than 0.01%, by weight of other

crystalline forms, for example 0% by weight of other crystalline forms.



that contains characteristic peaks at 3233, 3002, 2829, 1679, 1632, 1560,
1430, 1198, 1037, 909 and 784 cm 1. 25. A nethod of preparing an acid
addition salt of 4-(2,6-dichloro-benzoylam no)-1 H pyrazol e-3-carboxylic
acid piperidin-4-ylamde as defined in any one of the preceding clains,

whi ch net hod conprises formng a sol ut i oh'%f 4- (2, 6-di chl oro-

benzoyl am no) - 1H pyrazol e- 3-carboxylic acid piperidin-4-ylam de free base in
a 111 solvent (typically an organic solvent) or m xture of solvents, and

t(r]I gat ing t hle 2§ol UA Irefhalésulpharic @id €hittoPa{08- a'braorptseeﬁmamaqb)ewbyrbme acid
adadition salt.

t hod acc mher in th d addi tion
salt is as defi nedca\ Oqgﬁfcgc?%”%?'ggrg\%Baciorgggnzg anﬁ‘?ne% WeRRS: §mgf Bepari ng
an aci d addition sthtexbibitsfan(i2ffsred isedeirom ovipoepayded wsing jhe KBHdisc method , that
pyrazol e- 3-car goxﬁdnﬁ‘ané%graabrﬁ%% béHkE‘af"o’Z%E %"(‘Sbij%é’@? 188 heed14dp, vy, RS, of

clains 1 to 2 i ch et hod pr.i ses di ssol vi

4- (2, 6- di chl or o- beH2éy @A AEFE AT+ wf%@?éa@s B@PE%MUPEE%EI'WVS‘B”'“‘?

pi peridin-4-ylam de free base in a solvent conprising a volatile acid and
optionally a z0- sohwebtianedulpasrebdycid saitfob4-(a, Gdisiodrabanasy!afind)iel-@edzdie-3addi t i on

salt wth the vola id, . t.hen. r.at i rati.ng the
solution to isolat {'aé %ﬂ%g%s%glﬁtpfp@gg? Egﬁﬁé@ﬁg@g{?&g& é&%&%ﬁéﬂﬁg&% E{?valr]er ein the
acid addition sal tPreeedingeslaind whighos arefalling and issabetacierigagitg anpone g mes frod of

formng an acid adghytdoRBinght ol ofthé %i6wiel sé?ér@ét@rsbr%wewhame%)t 1H
pyrazol e- 3- car boxy] bc acid ‘gﬁ%i” di n-4- ed in any one of

I am d
claims 1 to 24, Wi ch WSt SIS RS eﬂ?‘ééﬁ %9%95%8[}?{3 of the fornul a
(X): \ Mve [\ 0O Mb) Clhd3 adrstll siichire & définad\by the coordinates in Example 2 herein;

and/or
(c) has crystal lattice parameters at 93 K a=8.90(10), b=12.44(10), ¢=38.49(4)
A, a=B=y=290%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 (268) 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
(28), interplanar spacings (d) and intensities set forth in Table C herein; and/or

(f) exhibits peaks at the same diffraction angles as those of the X-ray powder
diffraction pattern shown in Figure 3 and optionaily wherein the peaks have the
same relative intensity as the peaks in Figure 3; and/or

(9) has an X-ray powder diffraction pattern substantially as shown in Figure 3;
and/or

(h) is anhydrous and exhibits an endothermic peak at 379-380 °C e.g. 379.8
°C when subjected to DSC; and/or

(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™ .

25, A method of preparing an acid addition salt of 4-(2,6-dichioro-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-dichforo-
benzoylamino)-1H-pyrazole-3-carboxylic acid piperidin-4-ylamide free base in a



N H(X) with an organic or inorganic acid, other than hydrochloric acid, in
an organic solvent to renove the tert-butyl oxycarbonyl group and form an
acid addition salt of

4- (2, 6-di chl oro-benzoyl am no) - 1H pyrazol e- 3-carboxylic acid

pi peridin-4-ylamide wth the organic or''finorganic acid, and thereafter
optionally isolating the acid addition salt thus forned, and optionally
recrystallising the acid addition salt to give a crystalline form e.g. a

crystalline form sgfedit @@dll?’a@%br‘i»é theﬁ%ﬁm&ﬁ:réj&fsblvéﬂﬁls 'aﬁ'd adinghe of the
precedi ng cl ai ns to any one of

claims 1 to 24 V\h|58'HFCf” W'g aé'zﬂc'fj t%&w ﬁgﬁ’re&'p@? ﬁ%ﬁ? ?Ct"f/l q%ﬁ'o(}\é%]gr of greater than
15 mg/ M, nore typically greater than 20 ng/m, preferably greater than 25
mg/ M and nordé. pr & reethdr seccogdmataesaimt?@wha@inrtiod adid addition galphas aeficediniaonl
composi ti on conpriggi BeAfs aggous sol ution containing an acid addition salt
of 4-(2, 6-dichloro-benzoyl am no) -1 H-pyrazol e- 3 car boxyl i c aC| d

pi peri di n-4- yI am de as defined in any one of

concentratiorf’of AYPEEIES! PraREHN9ES %/%‘?F’“O't%?ﬁlof:‘é@ @d'@?'%’a‘tb@’ﬂzot/'ﬁ@i’i‘obﬁ" ng/ m |
preferably great ermpytabae32arboxgyé Bdig piperdintmylamips ed esfiald it agy ead &iclatntzamnto 30

/Im. 32. A it _
(2, 6-di oh or o- beunByTan he by 3oy 2Es-bfde D80 Blno
pi peri di n- 4-yl ani d¥razeedcdibayylic acihpiperigined-gémide Hgagase in psohzat contresied 3 t he

aqueous sol ution %@tnl@a&b"aﬁﬁomfeﬁﬂl?b%%&@en@qw%ﬁj% Bfh Htsblgtrbnrb?%e%ude of 2 to
12, for exanple 2 articularl 3ueous

9
sol ution accor di nd’df"&&”b?aéhwﬁ{‘ﬁ‘f"ﬁﬁﬂ RCig. sa”Bd'Ff‘é?'ép&”tr%‘ﬁg OrAﬁYa%‘?ﬁf@@ €sol ution
according to cl ai rroBBonh&oaiethd ket aci d addition salt is a salt forned with
met hanesul phonic acid, and the buffer is a buffer forned fromacetic acid

and sodi um a%tat%m&%d%;a@ng i3 7 9L B0 R R ioRRRT Ot Rled- 6 35 A

process for preparing 4 or o- enzoy

H- pyrazol e- 3- car bW IaFiic 38 d plperldln 4-ylam de or a salt thereof, which

process conprises the reaction of a conpound of the formula (XI): cl gHO
29. A method of forming 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, which method comprises treating a compound of the formula (X):

@] Me\ _Me

7N

O Me
Cl

H (X)

with an organic or inorganic acid, other than hydrochloric acid, in an organic
solvent to remove the tert-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

recrystallising the acid addition salt to give a crystalline form, e.g. a crystalline form
of an acid addition salt as defined in any one of the preceding claims.



C N O/ N NH(XI) wth a conmpound of the fornmula (XIl): 113 PG N H2N
where PG is an am ne-protecting group, in an organic solvent in the presence
of a non-interfering base such as triethylanine to give a conpound of the
formula (X111): PG HOCO C NN OHH((XIIlI) and thereafter renoving
the protecting group PG to give 4-(2,6-8l%hl oro- benzoyl ami no)-1

H pyrazol e- 3-carboxylic acid piperidin-4-ylamde or salt thereof, and
optionally recrystallising a salt thus formed to give a crystalline form

?hg a Caysg@l|:ﬂ@a&@éﬂh@ﬁsapa%GMﬂg@ﬁQWQhQBfQQHE1Q§2Q®BkW%¢§aWh§ﬂﬁ one of
e preceding cl ai oces
protgctlng g?oup ﬁ@ﬂﬁ§m¥ﬁﬁ?mrg tﬁiV@é%B%ﬂ?PﬂﬁﬁﬂyW%ﬁ%WEPmb%hi%@“WF@tect|ng

group is effect edprefetdblygmeaeritithn 283Mg/mAl o0 oresgrefaeEblygdiatey thao 30 Ivgymh 36 wher ei n
the acid is an acid as defined in any one of clains 1, 2, 3, 6 and 7. 38. A

met hod prepag{ ng ﬁ pﬁQﬁu@té&ﬁLal k%&fsl{'@r@'ﬁ%p%sﬂ% ah Q&eBer éB‘lUué‘n éc?ﬁ dididg Maclseact i ng
the compound of formula (X e conpound formul a ﬁ % as defined
inclaim 35. addition salt of4 -(2,6-dichloro- benzoylamlno) 1H- pyrazole -3-carboxylic aCld

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. An aqueous 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 to 9, and more particularly 4 to 7.

33. An agueous solution according to claim 32 which is buffered.

34. An aqueous 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-dichioro-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):

Cl
H O
Cl N Cl
© \
/ \

(x1)

with a compound of the formula (Xil):



39. A novel chen ca

35. 40. A process for preparing 4-(2,6-dichloro-benzoyl amno)-1

H pyrazol e- 3-carboxylic acid piperidin-4-ylamde or a salt thereof,

internediate of the formula (X)) as defined in claim

whi ch

process conprises: (i) treating a conpound of the fornula (XIV): 114 C

O NOH O,N NH(XIV) with thionyl

cHBoride in a non-protic organic

solvent, optionally with heating. (ii) reacting the product of step (i)
of the formula (XIl1) in the presence of a non-interfering

wi th a conpound

base such as triethylam ne optionally mnthD@eatlng, to

the formula (XII1); and (iii) renoving_thée protecting group PG fromthe

conpound of the formula (XIIl) to gi
H pyrazol e- 3-carboxylic acid piperidkn-4-)ylam de or a salt thereof;
to give a crystalline form e.g. a
ne of the preceding clainms. 41.

optionally (iv)

crystalline formas defined in a
process according to claim40 wheréin, in stepin(i), the reaction with

recrystallising the s

- (2, 6-dichl oro-benzoyl am no)-1

and

A

HO

gi ve a conpound of

thionyl chloride is carried out with heating to a tenperature in the range

80 to 100 C. 42. vhee BCésa adeoprdientngtoroupl iniamor@niosolednbinrihediressines efian t he

sol vent in which éotnqme&ér%gwse s(aeﬁsétﬁ@khmmé %0 Gl §E&H@Juh&oﬂb(&'(oﬁﬁ@é bon sol vent

A process according to any one of clains 40 to 42

such as tol uene.

wherein step (||)Xﬂ§ carried out
about 55 C, nore typically up to 50 C, e.g.
to 50 C. 44. A process accordi
step (ii), the reaction 1is
according to any one of clai

36.

37.

38.

39.

40.

0 to 44 whekein, in step (iii), the
H

Cl

H (XIH)

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.

A process according to claim 31 wherein the protecting group PG is tert-
butyloxycarbonyl and removal of the protecting group is effected with an acid.

A process according to claim 36 wherein the acid is an acid as defined in any one
of claims 1, 2, 3,6 and 7.

A method preparing a chemical intermediate of the formula (XIIl) by reacting the
compound of formula (X1) with the compound of formula (XIl) as defined in claim
35.

A novel chemical intermediate of the formula (XI) as defined in claim 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:

() treating a compound of the formula (XIV):

wthfwahngto a tenperature of up to

nperature in the range 45 C
to any one of Ialns 40 to 43 wherein,
hedgout in etwahydrofuran 45. A process

in



protecting group is one that can be renoved by treatnment with an acid, the
acid being selected so as to give rise to a desired salt of

4- (2, 6-di chl oro-benzoyl am no) - 1H pyrazol e- 3-car boxylic acid

pi peridin-4-ylam de. 46. A process according to claim45 wherein the
protecting group is a tert- butonxycarBHnyI group. 115 47. A process
according to claim45 or claim46 wherein the acid is an acid as defined in
any one of claims 1, 2, 3, 6 and 7. 48. A salt of

4- (2, 6-di chl or o- benzoyl am no) - LK pyrazol e- 3-carboxylic acid piperidin-4-
ylam de, as defined in any on¢ of clapps 1 to 24, for use in the prophylaxis
or treatnent of a disease state ¢ condi tion nedlated by a cyclin dependent
kinase or glycogen synthase kirase- 3.4 49. salt of

4- (2, 6-di chl oro-benzoyl am no)<1 H pyrayol e- g&poxylic aci d piperidin-4-

yl am de, as defined in any ot of ai o] for use in the prophylaxis
or treatnment of a disease state & desfrifed herein. 50. The use of a salt
of 4-(2,6-dichloro-benzoyl am no)-1 H pyazdWe-3-carboxylic acid

pi peridin-4-ylam de, as defined in any oM of clains 1 to 24, for the

manuf acture of a nedi canment, wherein thé*nedlcang@@)ls for any one or nore
of the uses defined herein. 51. A pharmaceutical conposition conprising a
salt of 4-(2,6-diaiH @iayl lalaarmyrh aﬁi)rﬂ@r))tic ol@;trﬁbysroazéml EptidnatiavhioXsdting aci d
Blhgre;r:agle:]t iAng.: ?;1 ggregaingg'egr ceulgt ofgtlgp 1\5/. |91naeco?n£|o%nca?frﬁaformu§ Xﬁ) th th%nd a

4- (2, 6-dichl oro- bernmryds afre mam)yintgrgdng pasesotieadriethyidyoirg pptionalyinith pegiies.iteli n- 4-

yl am de, as defi n@%é&wn@mh@%rﬂlgem a1,,dto 24, for use in medici ne 53. A
salt of 4-(2,6-dichloro-benzoyl am no)-1 pyr azol e- 3- car box I|c aci

pi peridin-4- vyl an’i”b\éemodg’gén?fﬁ’?fé‘a'”i? ﬁ’oélﬂﬁGé’ﬁé’ t8¢ coaRerRRsofihg fgr XF'BI‘O any of
the uses and met hgidss-(B@tictionibbnameo)-aingdyrasledBeabéxyechcel ;smmeme her ei n.

54. 4-(2,6-Dichlor Qm%ggrzé)élélt%er@q)an I(—)I—tp&(1 nazol e-3-carboxylic acid

pi peri di n-4- ylanlﬁe OF O af et o addition 'sal t ther eof (for exanple a

hydr ochl ori de sal tiv) cecrystadiging tfe§atﬂ@fg'w¢ajcrysrallmawmom agfrystdllime hsmest o 24) for
use in the treat "ghhe®h Ry 6& éftﬂe%%ﬂ%%&clarﬁé

4- (2, 6-Di chl oro-benzoyl am no) - 1H-pyrazol e- 3- car boxyl i c acid

i peridin-4-ylam
PP X . gprocess according to claim 40 wherein, in step (i), the reaction with thionyl
chloride is carried out with heating to a temperature in the range 80 to 100 °C.

42. A process according to claim 40 or claim 41 wherein the solvent in which step (i) is
carried out is an aromatic hydrocarbon solvent such as toluene.

43. A process according to any one of claims 40 to 42 wherein step (ii) is carried out
with heating to a temperature of up to about 55 °C, more typically up to 50 °C, e.g.
a temperature in the range 45 °C to 50 °C.

44, A process according to any one of claims 40 to 43 wherein, in step (ii), the reaction
is carried out in tetrahydrofuran.

45, A process according to any one of claims 40 to 44 wherein, in step (iii), the
protecting group is one that can be removed by treatment with an acid, the acid
being selected so as to give rise to a desired salt of 4-(2,6-dichloro-benzoylamino)-
1H-pyrazole-3-carboxylic acid piperidin-4-ylamide.

46. A process according to claim 45 wherein the protecting group is a tert-
butyloxycarbonyl group.



an acid addition salt thereof (for exanple a hydrochloride salt or a salt as
defined in any one of clains 1 to 24) for use in the treatnent of chronic

| ynphocytic | eukaem a. 56.

4- (2, 6-Di chl oro- benzoyl am no) - 1H pyrazol e- 3-carboxylic acid

pi peridin-4-ylanide or an acid additiol%salt thereof (for exanple a
hydrochloride salt or a salt as defined in any one of clains 1 to 24) for
use in the treatnent of diffuse large B cell |ynphona. 116 57, An acid

addi tion saljy of AFr()@es,@ﬂael&o@a]rbjg%faramemg&wawh@meréinlrhepae_rdam SciPasafipaxylic
acid piperidi n-4-ix am de as. def| neggl n_any one of clainms 1 to 24) for use in

the treatnment of"BYeRE° FOMSHofe: ©889 7 An" aci d addition salt of
4- (2, 6-di chl oro-benzoyl am no) - 1H pyrazol e- 3-carboxylic acid
pi peri di n- 4-44. ani Alealtas 4d26-idiveidrorbenzaylamime 1 idpyrakeié-Asarbotytic 2e4d fiperidinse i n t he

treatment of chrap.c ool m . ' LtJon salt of
4- (2, 6-dichl oro- %n@%é%%&%gyinlﬁhogﬁﬁgﬁg ?gafp ﬁ%)??/‘f {Ihg pﬁogg\/l%fbs _&

pi peri di n- 4-yl ani tRatnent ofc¥ disrage siate Qhgongitien Bedidtpabn@ Cyelin dererdenpkinasgér i n t he
treatment of diffgyreegdradyaBadd IGRké-3] ynphona.

49, 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 the prophylaxis or
treatment of a disease state as described herein.

50. 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, wherein the medicament is for any one or more of the uses defined

herein.

51. 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.

52. 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.

53. 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 any of the uses and methods

set forth above, and as described elsewhere herein.

54. 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 a salt as defined in
any one of claims 1 to 24) for use in the treatment of B-cell lymphoma.

55. 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 a salt as defined in
any one of claims 1 to 24) for use in the treatment of chronic lymphocytic

leukaemia.

56. 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 a sait as defined in
any one of claims 1 to 24) for use in the treatment of diffuse farge B cell lymphoma.



57.

58.

59.
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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 the
treatment of B-cell lymphoma.

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 the
treatment of chronic lymphocytic leukaemia.

An acid addition salt of 4-(2 6-dichloro-henzoylamino)-1H-pyrazole-3-carboxylic
acid piperidin-4-ylamide as defined in any one of claims 1 to 24 for use in the
treatment of diffuse large B cell lymphoma.



