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PYRAZOLE DERI VATI VES FOR THE | NHI BI TION OF CDK S AND
GSK S This invention relates to pyrazol e conpounds
nodul ate the activity of CyclP@I/GB2006/000193
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activity. Al so provided are pharnmaceuti cal
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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 regula‘ted by more

than one mechanism.

Kinases regulate many different cell processes including, but not limited to,
proliferation, differentiation, apoptosis, motility, transcription, translation and other
signalling processes, by adding phosphate groups to target proteins. These
phosphorylation events act as molecular on/off switches that can modulate or
regulate the target protein biological function. Phosphorylation of target proteins

occurs in response to a variety of extracellular signals (hormones,
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signal ling processes, by addi ng phosphate groups to
target proteins. These phosphorylation events act as

wordoeotl4a¢ on/ of f switches that can nodul at e oPCT/GB2006/000193

regul ate the target protein hiological function.
Phosphoryl ati on of target proteins occurs in response
to a variety of extracellular signals

hor ppnes, neurotransm.tters, . growth an
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appropriate protein kinase functions 1 n signalling
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Uncontrolled signalling due to defective control of
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Correct progression through the various phases of the
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i . i i ds, d the "cyclin box"
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expression | evels, degradation rates, and acti Ion
¢hetactesised by ahpmglogydraionmentajming approxinutan 400 amire aréds,

Al Pink BT8Rk BhiGYE Wb &Pt P, % fining selectivity for,

specific cdk partner proteins.

Modulation of the expression levels, degradation rates, and activation levels of
various cdks and cyclins throughout the cell cycle leads to the cyclical formation of
a series of cdk/cyclin complexes, in which the cdks are enzymatically active. The
formation of these complexes controls passage through discrete cell cycle
checkpoints and thereby enables the process of cell division to continue. Failure to
satisfy the pre-requisite biochemical criteria at a given cell cycle checkpoint, i.e.
failure to form a required cdk/cyclin complex, can lead to cell cycle arrest and/or
cellular apoptosis. Aberrant cellular proliferation, as manifested in cancer, can

often be attributed to loss of correct cell cycle control. Inhibition of cdk enzymatic
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a series of cdk/cyclin conplexes, in which the cdks
are enzymatically active. The formation of these

w@wplEMes control s passage through di screte cRCT/GBY®E©00193

checkpoi nts and t hereby enabkes the process of cell
division to continue. Failure to satisfy the
pre-requi site biochemcal criteria at a given cell

cycl.e checkpoint, i.e. failure to forma required
SeiRigy BeIFlore BiaHdss 2 RS b chabempally By iy Gedls gan have
sl Bisioslab bl ~ARBPLOSIISd, gﬁ&&ﬁé{@&y 6eLdiy! Ald

! . - R dk complexes,
proli fer.a.tl on, as mani fested 1 n canter, can o?tenngje
and thelygrigidaltroles asmediatioptheeel! cyek, proyidesea boad spdctrum of

iR o SRR b by MBI e
their division arrested and/or be killed. The
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restriction point, where as the c cyclin E conple
irenskiégn which g gersitsire ragulateddy ¢oneplGtestof cdk lpdralstbe A and B
%Qsceauent progressi on through S phase and entry into
i°d fnr?'ought to require the cdk2/cyclin A conpl ex.
Both mtosis, and the G to M phase transition which

Druitigg €1sphiate R etire bl ghm aprotkib R0 el fick &iditbte@R@uch as
the A and B type cyclins. During G phase

RE1Y: A BEasereop FHE@i h & RYGyclinramplaxss. e Frogsession through G1
ot ek RS, i b k 4
BT A AR B80S o fy o
b thiel ddked @d:ybﬁn—?@/ ptﬁn]ﬂhlgasp ﬂ?gybf;ﬂlbitslﬁmrylglﬁmhﬁﬁg;ﬂf and 1|>1 30 cSuses
t t . C cyclin-
B el R Riandafior PPaes AT o A Sdha P S deess
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thus t'he expression of genes necessary for progression
foncoelighE GExpusssiomof ereliny fapilitats-forraation afitbhcdid/dyklin E

PR O, SRRGER, B g RUFLARE DRSPS SRt
ROD| THel 0d&2/cOelinB icBindleRlsolphbspty@ah@s ¥iher protdifeiecessary for
B?\I%Pegﬁcrzgc{o?lf Isu%r}]l a(s)fNPAT, which has been implicated in histone biosynthesis.
G1 progression and the G1/S transition are also regulated via the mitogen
stimulated Myc pathway, which feeds into the cdk2/cyclin E pathway. Cdk?2 is also
connected to the p53 mediated DNA damage response pathway via p53 regulation
of p21 levels. p21 is a protein inhibitor of cdk2/cyclin E and is thus capable of
blocking, or delaying, the G1/S transition. The cdk2/cyclin E complex may thus
represent a point at which biochemical stimuli from the Rb, Myc and p53 pathways

are to some degree integrated. Cdk2 and/or the cdk2/cyclin E complex therefore
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Rb. The cdk2/cyclin E conplex al so phosphoryl ates
ot her proteins necessary for DNA replication, such as

WORAG/07Mié ch has been inplicated in histone  PCT/GB2006/000193

bi osynthesis. G progressiongand the @ /S transition
are also regulated via the mtogen stinulated Mc
pat hway, which feeds into the cdk2/cyclin E pat hway.

' I nected to the 3 . nedi at ed DNA damage
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with the regulation of HIV-1 transcription via a Tat-mediated biochemical pathway.

Cdk8 binds cyclin C and has been implicated in the phosphorylation of the CTD of
RNA polymerase II. Similarly the cdk9/cyclin-T1 complex (P-TEFb complex) has
been implicated in elongation control of RNA polymerase II. PTEF-b is also
required for activation of transcription of the HIV-1 genome by the viral
transactivator Tat through its interaction with cyclin T1. Cdk7, cdk8, cdk9 and the

P-TEFb complex are therefore potential targets for anti-viral therapeutics.

At a molecular level mediation of cdk/cyclin complex activity requires a series of

stimulatory and inhibitory phosphorylation, or dephosphorylation, events. Cdk
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has been identified as conponent of the TFIIH
transcri ptional conpl ex which has RNA pol ynerase 11
domain (CTD) activity. This has beR€I/GB2006/000193
associated with the regulatign of H V-1 transcription
via a Tat-nedi ated bi ochem cal pathway. Cdk8 bi nds
cyclin C and has been inplicated in the
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I ' dk4 and cdk. pl 6..i nk4 0 known
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shotatte dorrelbtedeitiepest patibntprogodie. DHEPSprefsioRdf¥PE D1 has
cancers, The Kip/Gp famly contains proteins Such as
bpsn aggopiataglayith oespphagsal, Arrastpsemens, and nghsoadsel lung
OrENbRMS! Y p21 is induced by p53 and is able to
I nactivate the cdk2/cyclin(E/ A and
cdk4/cyclin(D /D2/ D3) conplexes. Atypically low |levels
Bife pigtalenopises silkm ahditheirheeciadierotots, imedsdasting @ﬂdfl @fiving

nd .prostate cancers. nversel y over expression o

B0 S PR o RRaReTrohe eiess BUSRECHoA Someshie at o
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deyelarwgnt, ofapenatemagiesior theerdathemgf peliferativadisoribme, such as
c{%%yég%?}g}n%ﬁh%?]?%wg gaggc'eé?cfgeglﬁ%igﬁiyrat %ﬁl%s? ot gtt s%gciﬁg %Ell?s!, ri1sS ’
therefore potentially highly desirable. Cdk inhibitors could conceivably also be
used to treat other conditions such as viral infections, autoimmune diseases and
neuro-degenerative diseases, amongst others. Cdk targeted therapeutics may also
provide clinical benefits in the treatment of the previously described diseases when
used in combination therapy with either existing, or new, therapeutic agents. Cdk
targeted anticancer therapies could potentially have advantages over many current
antitumour agents as they would not directly interact with DNA and should

therefore reduce the risk of secondary tumour development.

Glycogen Synthase Kinase
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the cell cycle in proliferating cells have been
outlined above. Sone of the biochem cal pathways in

wobkiosl7adks play a key rol e have al so been deseei/682006/000193

The devel opment of nonotherapies for the treatment of
proliferative disorders, such as cancers, using
t herapeutics targeted generically at cdks, or at
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therapeuti c agents. Cdk targeted anticancer therapies
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Ki nased ycogen Synt hase Kinase-3 (GSK3) is a
[ i nase that occurs_as two

e th . '
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eepsterith hesphraaeptide subsirate (SIHEPR pTﬁbVIlahlnel]?’mmdﬂbltory

| VBl n+4) . K3 phosphor es i rst
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crystallographic structure of GSK3 has helped to shed light on all aspects of

GSK3 activation and regulation.

GSK3 forms part of the mammalian insulin response pathway and is able to
phosphorylate, and thereby inactivate, glycogen synthase. Upregulation of
glycogen synthase activity, and thereby glycogen synthesis, through inhibition of
GSK3, has thus been considered a potential means of combating type II, or non-
insulin-dependent diabetes mellitus (NIDDM): a condition in which body tissues
become resistant to insulin stimulation. The cellular insulin response in liver,
adipose, or muscle tissues, is triggered by insulin binding to an extracellular insulin

receptor. This causes the phosphorylation, and subsequent recruitment to the
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at Ser9, leads to inhibition of GSK3. Mitagenesis and
peptide conpetition studies have led to the nodel that

wa b@oprmasphor yl ated N-term nus of GSK3 i s abl eP€DGB2006/000193

conpete with phospho-pepti deysubstrate (S/ TXXXpS/ pT)
via an autoi nhi bitory nechanism There are also data
suggesting that GSK3a and GSKb may be subtly regul ated
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respectively. The inhibition

qggy@gmambp ordulate ycmifegersy insudis endlot amirtoyacid st1mu111
Therapeutl c agents able to inhibit GSK3 may thus be

1Rl d N HGS, 6 bUkAR 1 ERRONSES, kI 0L L0 Lhose Soen
S@Kﬂnﬂg&pa’tﬂ%yﬁm bi8EhesniBAl Pafiwhy has been shown to be critical for
normal embryonic development and regulates cell proliferation in normal tissues.
GSK3 becomes inhibited in response to Wnt stimulii. This can lead to the de-
phosphorylation of GSK3 substrates such as Axin, the adenomatous polyposis coli
(APC) gene product and B-catenin. Aberrant regulation of the Wnt pathway has
been associated with many cancers. Mutations in APC, and/or B-catenin, are
common in colorectal cancer and other tumours. B-catenin has also been shown to
be of importance in cell adhesion. Thus GSK3 may also modulate cellular adhesion
processes to some degree. Apart from the biochemical pathways already described
there are also data implicating GSK3 in the regulation of cell division via

phosphorylation of cyclin-D1, in the phosphorylation of transcription factors such
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synthesis initiation factor 2B (el F2B). elF2B is

i nactivated via phosphorylation and is thus able to

WG Pp0ERS6 prot ei n bi osynthesis. Inhibition of ESK8B2006/000193

e.g. by inactivation of the gmanmalian target of _
rapamycin” protein (nmTOR), can thus upregulate protein
biosynthesis FinaIIy there i s sone evidence for
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ations in APC eni n,
ol dismiptsdls mamekbinding t«»tmcarbtlﬂoum andmab-atsatlend to thefrmation

00 Eleleniio i be BER 1720 lt raekeN oppeumblation of
DeQCRIEMOAts 16hdS ATBYHAMA RSuroMN @%fuﬁé'tﬁﬁrﬂ %]B‘%ieg%&cfﬁm G@bition

pat hways al ready described thére are also
ﬂ%ﬁ rRiesphngylesus thioughinbitégon af GBK3 ,omay; t:huls paividesa oeans of

'% gl?{/ﬁl?g e%()(e)ﬁﬁﬁ On%u?é%gg?qr% fef%ﬁct ors suchas c-Jun,

CCAAT/enhancer bi nding protein a (C EBPa), c-Mc
Riftifse Largelidcel$ Dpmiphames(BUBOLARS Nucl ear Fact or of
Activated T-cells (NFATc), Heat Shock Factor- 1

Celbes)? pRRess R Ly apiet Y hoc P By heson e cyplig: fvein. |
ddpeadiit §H1§§2=Jsf(CDKsD rhnﬁ@?’k%lhﬂﬁor@ ?tbwlf‘ fw}ﬁn@%& (ﬂ§%eﬁrve ggﬁ

role of GSK3 in rmdulatlng cel lul'ar apoptosis
picls-rapapiost pe7kEhiami K keyinloell of clp argulatiohawhose

I di.t n i ch neur
SEHRHREB A RO B AR
ebdpmﬂ;ﬂian 1S prodifeatigPlyh@boyyte \sGhe hg@Essteddell 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
multivariate analysis. These results show that there is abnormal p27KIP1
expression in Diffuse Large B-cell Lymphomas (DLBCL), with adverse clinical
significance, suggesting that this anomalous p27KIP1 protein may be rendered non-
functional through interaction with other cell cycle regulator proteins. (Br. J.
Cancer. 1999 Jul;80(9):1427-34. p27KIP1 is abnormally expressed in Diffuse Large
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not or neuron di seases, progressive supranucl ear pal sy,
corti cobasal degeneration, and Pick's disease. In

WO 2406077416 has been shown that GSK3 i s abl e to PCT/GB2006/000193

hyper phosphoryl ate the m crogubul e associ ated protein
Tau. Hyper phosphoryl ati on of "Tau disrupts its nornal
bi nding to m crotubules and may also lead to the

I 1 ul T fil t
BN AT b tias AP S 5350 Ed S ere PP puisomien Sa A,
ShhARE AL SadBREBLR MveﬂngT@ﬁw k%lﬂx;fauaaﬁlaa{b @nd
0 au p ory

degeneration. Inhbition ation
MarBueggRMionterdi €.i Mnllgjd MGSKSciadByPiris MApDelvartimerm ofitathslogy,

. linmti /o venti ng.neur odegenerati ve
g‘nfgggg]g.ﬁa %ﬁ?‘?ﬁg’é‘pli&é’%{ge@—’gg?lﬁ')Lyn'phorras TDLBCL) Cel |
cycle progression is regul ated by the conbi ned action
dhrayel ymshosie Leokgm@andent ki nases (CDKs), and
CDK- | nhi bitors (CDIKi) whi ch are negative cell cycle

e ors. p27KI Pl a CDKi key in cell cycle
F3 é%ﬁ PBig L Ylﬁﬁ%%féfﬂa aeraiei(GhL) & the meist eammpn legkpemia in the
tg‘f(%\r%zg g?rgﬁ Pér{g v?ﬁ’l:l Elfperre)fgtn‘lfanl%qy ?(igéﬁ(ﬂﬁ&v Qgseg) i gh@’éed each year
ygkersdi, TengTc Bbldeh)St;rmegmBAh Gancebd etanstroe pHIY7e@at CarbOW

Car LESTR Emerese Si s IS R e pamasts of

CYRSs gbbRlwigi Svefthd rh@st(‘ali{/d'ﬂcg@Etaé@f)ﬁiéﬁﬁ%vﬁ% 4 1888n survival
findi ngs showed that a high | evel of p27

ekpression in this type of tumpur is an adverse .
prognostic marker, in both univariate and nultivariate

i. . [.ts. ' . mal
o TR St
(oDL]Ei@m)r ratei dffcom@lets Repalsen(20¢d v 3% and daanseof progresswn—free
?gﬁ%@f@ hat this anomal qus p27KI. Pl protein may

rmPRHEES GRRPateA WHEWGYIﬁF%Y 5eqd; by Wof'lhaf‘@ﬂh er
Eh%Hmé'éy& tﬁ‘olffﬁgilt'ﬂaﬁ‘ﬁ@ a 8 %‘%lge'%ﬁmcgﬁres ohis E@ﬁﬁ&ra zlgegmltlal

427-34 y expr 53
Ebﬁp tqmd me@g&gcsat\hvalymrﬂlﬁxbm raajdrifysf @aﬂmi aitted deinbhattain

&R T RBats TR SRS TR R RO Epriens with
ELL tP@feHlvﬂﬂZﬂthﬂﬂﬁﬁ@evbﬁtuaM? kél@s@ &{bk@g\ 'it§ k@le \AE a sﬁ)lgfe' agent
MA. Department of Pathol o

g
Pigslyi nafliative ¢RaideR, Byerisen B, ]ghas L,S epherd L H1nes J, Nelson D,
Cheson B, Kolitz J, Schiffer CA: A randomized comparison of fludarabine and

chlorambucil for patients with previously untreated chronic lymphocytic leukemia.
A CALGB SWOG, CTG/NCI-C and ECOG Inter-Group Study. Blood 88:141a,
1996 (abstr 552, suppl 1). Therefore, identifying new agents with novel mechanisms

. of action that complement fludarabine's cytotoxicity and abrogate the resistance

induced by intrinsic CLL drug-resistance factors will be necessary if further

advances in the therapy of this disease are to be realized.

The most extensively studied, uniformly predictive factor for poor response to
therapy and inferior survival in CLL patients is aberrant p53 function, as

characterized by point mutations or chromosome 17p13 deletions. Indeed, virtually
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Chroni c Lynphocytic Leukemia B-Cell chronic
| ynphocytic | eukaema (CLL) is the nost conmon
wo ewkazi@ in the Western hem sphere, with PCT/GB2006/000193
approxi mately 10, 000 new cag%s di agnosed each year
(Parker SL, Tong T, Bolden S, Wngo PA: Cancer
statistics, 1997. Ca. Cancer. Adin. 47:5, (1997)).
he overal |

J.
lative to.qthe rms of, | eukaem a, )
5 8 hiles el Ry L8 ing i1k B b e davmented in
& ikl ndtRutich/daRg st BBt ] i Mﬁ,?ﬁ, :
Tr?gq_g%gli tgieon t,of fl uada? alt??!r:(g tgds})eiqﬁflf P%I&h%sﬁglrﬂg%y o?l P33
fypghen natrpduction opathesanestihagent thdt has the Abitjtyeto avatcemefthe

I %y 3% an ur at.i.on. of. .
pr %g%sgité}cg %§®?{e%e%:‘ﬁ§ﬂ\%$afnu?aﬁn\}n g%” R gytegéalkyobppaamg@r
advahcgfoe et entafdheadikaakat or - based t her api es.

Al t hough attaining a conplete clinical response after

AR s A A S
e T E e L

fl udar abi ne eventually rel apse, naking its role as a
Elayepiddelgapesyserastlys jpah¢ ptinulator féaspiRe 3Retieity amd B, caspase-

j e r i nes Nel son Cheson B, . . .
Bl TR 7ol e RSB s R SS R rin
benelprabidie BWULIC(B106@ 1098 Nov{18[92p88)i3804.3 6WHl4vdpiridol induces

reviouysly untreated chronic | ynphocytic | eukema. A
{Rplssss ongegmpbpexticd ket sz activatopoftaspase-3 without

. b/ Ther .
TSt Pirag madanth bRpkhcreCar MR bt bed S e b
Wasdlerdoniil, dwei ET, Letmana B1An & gsyery PO} BlfdnciW YDRAOLF, Sausville

gﬂéggﬁggpéhe resi stance i nduced by intrinsic CLL

rUg- redtet ance factors will be necessary if further

advances in the therapy of this disease are to be

PAa¢ Af€d. The nost extensively studied, uniformy

predictive factor for poor response to therapy and
in CLL patients is aberrant p53

i nferior survival

{NE%Q/ A1 fram DePent disclosescr egsspdiimdenmit Atd]pyrszas-ones as
: 7 ions. I ndeed, virtuallyno
1?21?%%%2)23@9%%1 %p‘:%ﬂge?ﬁ gf’i?%gat or or purine anal og therapy
have been docunented in nmultiple single institution
Wk @l/8 E348dsorh Bristdi ddgerCluiplatieseribes the ke athatioRkulphidyl-

and sulphonylpyrazolo[3,4-b]-pyridines as cyclin dependent kinase inhibitors.

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

kinase inhibitors.

WO 01/72745A1 from Cyclacel describes 2-substituted 4-heteroaryl-pyrimidines
and their preparation, pharmaceutical compositions containing them and their use as
inhibitors of cyclin-dependant kinases (CDKs) and hence their use in the treatment

of proliferative disorders such as cancer, leukaemia, psoriasis and the like.

WO 99/21845 from Agouron describes 4-aminothiazole derivatives for inhibiting
cyclin-dependent kinases (CDKs), such as CDK 1, CDK2, CDK4, and CDK6. The
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function. Introduction of a therapeutic agent that has
the ability to overcone the drug resistance associ ated

wawnaok/opas nutation in CLL woul d potential | y bePEr/cBp@6/000193

advance for the treatnment ofy{ he disease. Flavopiridol
and CYC 202, inhibitors of cyclin-dependent kinases
i nduce in vitro apoptosis of malignant cells from

- . h i ' | eukem B-CLL). .
o it ditbetedh P HhesabhutE oF Rranhelecis s ofmbarmageutica
@&%?@ﬁﬁ’orfs Retainthg YudtnipdufEASRATS ARARIIE SR Frfgt%r%?}(%%aﬁéies

p27(ki pl), a negative regulator of the ce
whd ether diserdersdymdaysistgring effedive apBuoBdf sASO@nNmINdS;
92(10):3804-16 Fl avopiridol induces apoptosis in f

' 0 .6 | ' Ls via.activation
OS2 TR AN Gy ABUEE B 1 gs Bl BifaBor”
deppoulels véhicncanuoaiprise ah apafd-suBytittted Genfhk Mg Gnked to an N-
Wasel enko JK, Fuchs EJ, Lehman TA, Nguyen PL, Flinn
FORtIBINGHICIQTpCYCBE §EHPt | e E, Grever MR). Prior Art WO
02/ 34721 from Du Pont discloses a class of indeno

= = r .

0 21kos prandsoneoy ity AR Akt Seliqronn 2
%Bpwide dupphsss detivativseapprotin kinase, inkibitptsi nyl and
sul phonyl pyrazolo [3,4-b] -pyridines as cyclin

' i nRhi B WO 00/ 62778 al f .
R TR o TR
by inbbitneliproléeation ot gloths inh€3ti0a bf BroAdiAkidab&Much as cyclin

gycl cel .descri bes 2-substituted
@R?ég%ni &idge onbresinediiness. e Agruron qempennds hayq an aryl or

A . e c 2 h t heir
B e R et L AR ey
poritidrenitm infleviole tiise i N the treatnent of proliferative
di sorders such as cancer, |eukaem a, psoriasis and the

3l oS Bt P T pbOER (OO A5 PGk Rbasbemeygicals) desribe

BM@ﬂoh?clﬁ%giﬁ@ﬁ&s fhbia8 BthilifddSH trypuL Ik ASerEPhkote &@Igﬁzeymes,

CDK4, and 6. Theinvention is also directéd to t

espesialhe faciar X angrtbpsimytine The campousils preastated wure wsaful as
&?%Q@léﬂtg B o P gﬁr’e@én@i%n%%'ﬁgor?lgggjmoﬁjoqusdi&)r} erg.o met hods
of trealting mal’i ancl es

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

substituted pyrazole carboxamides are disclosed and exemplified.

US 6,127,382, WO 01/70668, WO 00/68191, WO 97/48672, WO 97/19052 and
WO 97/19062 (all to Allergan) each describe compounds having retinoid-like
activity for use in the treatment of various hyperproliferative diseases including

cancers.

WO 02/070510 (Bayer) describes a class of amino-dicarboxylic acid compounds for
use in the treatment of cardiovascular diseases. Although pyrazoles are mentioned

generically, there are no specific examples of pyrazoles in this document.
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and ot her disorders by adm nistering effective anounts
of such conpounds. WO 01/53274 from Agouron di scl oses

W@g006DK4ké nase i nhibitors a class of conpoundsPeiGBR006/000193

can conprise an am de-substijuted benzene ring Iinked
to an Ncontaining heterocyclic group. WO 01/98290
(Pharmaci a & Upj ohn) discloses a cl ass of

' A2 «car boxami do t hj ophene deri vat
TODTRREH, BRRLAD) Rl s attstoea b inmmgs °°
QA ZI ok ISInABE UeMhett SCIARE MPPRR YRGS (AL dE dp A foles

or inhibit cell proliferation through”the inhibition
8t pemtoaph ericrtlyeas examhles of betetaaydisgroums it kb speéfior

' j . our.on. co unds have an aryl or
Pﬁag‘?‘%g?@“ b@?%grea ! 28%%&093??[3@3W0r t hough a CH=CH or

CH=N group to the 3- position of an indazole ring. WO

B0 99/4081 A WON 2 sk 6&EribdadompoandithPodrt modulators of protein
har.maceutj cal s) descri be heterocyclic conpounds that
F%Sl?er‘ﬁ’ik?oﬁﬁ?ag?sgs'of trypsin-1ike serine protease

enzynes, especially factor Xa and thronbin. The

BODS0D0S] A6 L@ mREc Rt RBs el yt:la_@sso@ﬂ&éz%?eﬁﬁi%ﬁﬂ AnfAks as
Ar onboe IS .

for the prevention of t oenbol i c orders
eemnohinoid receptpr xprnlasers £01) treafige OvroBed@! eordlitRs0 1t i6 46kl

[ ' oups .of heterocyclic caonpounds
GRET L B B8 Eollp e B bR B 'St ifaraiy B4 TP 1ot
pydacdedrevisalidrakaromigtinds SreicEed Mﬁ-@ﬁaer%eﬁ@ lok {whe@er they
US 3?127’33%’ V%)01/70668, WD 00/ 68191, 97/ 48672,
PBreRYeEs IheAdn9sen062 (all to Allergan) each
descri be conmpounds having retinoid-like activity for

VER01/8884WL(Brls8ANIRAL S ibyfdigtg%%a g%g@é@?@ ﬂféeg{‘;(?r ljfxgulators

di seases includi ng cancer’s.
halwenibsasedingdradis tofreatrd veieth ofditmaxasl iTheaadin uSOEMAdaREd is

e in:.the treatnent car di.ovascul ar, di seases.
8 et B S hend YT otinot Al e e Jo Terwarent of
@nheerno specific exanples of pyrazoles in this
docunent . WO 97/ 03071 (Knoll AG discloses a class of

{eﬁe(g{ ﬁc:%cl yl - carboxam de derivatives for use in the
/Het @yvepbntram Scirncobliscleses f damiiokine-det)s] H-pyrazole
R¥AERIES fungicides. 1-Unsubsituted pyrazoles are disclosed as synthetic

intermediates.

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

useful in treating such conditions as hyperlipidemia.

WO 2004/000318 (Cellular Genomics) discloses various amino-substituted
monocycles as kinase modulators. None of the exemplified compounds are

pyrazoles.

Our earlier co-pending application WO 2005/012256, which was published after the
priority date of the present application, discloses 3,4-disubstituted pyrazole
compounds as inhibitors of CDK and GSK-3 kinases.



are nmentioned generally as exanples of heterocyclic
groups but no specific pyrazol e conpounds are
waele@ehoaed or exenplified. WO 97/40017 (Novo NeeHdGBR)06/000193

descri bes compounds t hat arg nodul ators of protein
tyrosi ne phosphat ases. F020217 (Uni v.

Connecticut) discloses a class of pyrazole

- car boxanj des as, cannabi noi d receptor nodul ators for
gﬁ&@ﬁﬂﬁéﬁﬂhﬁiﬁﬁﬁgﬂgal conditions. It is stated (page

15) that the conpounds can be used in cancer

The ehesepoviet cotpbiindd Hat AR yelif 86peiaettGhast lﬂﬂlﬂ?]ltmg or

corrpounds are active as anti-cancer agent S or
tedylatipg agtiiiiyrrindtabycoged simtlst binagaud (G8K3) inbitg 68869

R SR R S I R T

5  weatirgtdiseafe stamasmdlt’ame niddiafedUssEthe Ritias@ged i s the
treatnment of respiratory di seases, although reference

de to the treatnent of cancer. W) 01/02385
tl‘i%rrﬁ I, eXagap 1t3§ F%‘ﬂ??é? g}agghe(ggg@ounds of the 1nvention will be

hSe@ﬁ% ﬁHé\th?n or%audl ﬂ’%ﬁgﬁ@n@e giefdn\éé’lt | VES as
fungicid - Unsubsi pyrazol es are disclosed as
ynthetlc |nterned|ates WO 2004/ 039795 (Fujisawa)
b s Brsbawpsclatedesentiontpadvidesq @nipovubsf theformlpyhazol e
group as inhibitors of apolipoprotein B secretion. The

conmpounds are stated to be,yseful in treating such
condi ti ons as hyperR pldqﬁlaCDWD 2 4/ 0003 18
(Cel lul ar Genomi cs) Noses Nous

am no-substituted nonocyc s ki\nase nodul ators.

None of the exenpliffed c dunds are pyrazoles. Qur
earlier co-pending applicati ohl WO 2005/ 012256, whi ch
was published after the prigrity date of the present
appl i cation, discloses 3,4-disubstityf)ed pyrazol e
conmpounds as inhibitors of CDK and GSK-3
10 & sabisgsutGoersasolvates arieNlorideathiepdofThe i nventi on
E%OVldeS conmpounds that have cyclln dependent ki nase
B ting or

R! is 2,6-dichlorophenyl;
R?® and R are both hydrogen;

andR*isa group:

15 O
where R is Ci-4 alkyl.

The term “alkyl” covers both straight chain and branched chain alkyl groups.
The C14 alkyl group can be a Cy, C,, C; or C4 alkyl group.

Within the group of Cy.4 alkyl groups are the sub-groups of:
20 o Ci.3 alkyl groups;

o Ci- alkyl groups;
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nodul ating activity and gl ycogen synt hase ki nase-3
(GSK3) inhibiting or nodul ating activity, and which it

w0 g00envids@ged wi l | be useful in preventing or PCEGBRIVE000193

di sease states or conditiona]nediated by the ki nases.
Thus, for exanple, it is envisaged that the conpounds
of the invention wll be useful in alleviating or
reduci ng the incidence of cancer. In a first aspect,
#he i feenlkiybaroppsivandes a conpound of the formula (1):
or salts, tautoners, solvates and N oxides thereof;
wher ei(ay alRy1 p®ups.6- di chl or ophenyl; R2a and R2b are
both hydr ogen; and RB is a group: where Ris Cl-4
ZF@ T e term"al covers both straight chain and
ﬁ@ﬂ@&aﬁﬁg?ﬁﬂﬁwﬂ§ 1@@5 The C1-4 al kyl group can
be a C1, C, GG or (4 aIkyI group. Wthin the group of
Bhrticalak ) 14, g LPBupd fretniihyd uarég[ pp%?zl?fn “butfLi-Butgl dd rers-
ggoups -2 al kyl groups; -3 al kyl groups; and
YHg@WRWI groups. One particular sub-group is C1-3
aIkyI Particular Cl-4 al kyl groups are nethyl, ethyl,

&%1'8 H%PX&b 1{9u létf @(épgltoﬁbs rlllg]ls{s%'ftn?éfﬁ)yll etgglog-?éjpg% and n-

er s roups’ ton

pedpyY broupd. hyl | z propyl and npropyl groups. One

preferred group is a nethyl group. Qher particul ar
oups. R4 are eth d i sopropyl. Accordingly, a
BEePac EoRR GUmtRegRT BB hventi on | <

4- (2, 6-di chl or obenzoyl am no) -
Other particular groups R* are ethyl and isopropyl.

Accordingly, a preferred compound of the invention is 4-(2,6-dichloro-
benzoylamino)-1H-pyrazole-3-carboxylic acid (1-methanesulphonyl-piperidin-4-
yl)-amide.

The invention also provides infer alia:

e A compound of the formula (I) or any sub-groups or examples thereof as
defined herein for use in the prophylaxis or treatment of a disease state or
condition mediated by a cyclin dependent kinase or glycogen synthase

kinase-3.

¢ A method for the prophylaxis or treatment of a disease state or condition
mediated by a cyclin dependent kinase or glycogen synthase kinase-3,
which method comprises administering to a subject in need thereof a
compound of the formula (I) or any sub-groups or examples thereof as

defined herein.

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

condition mediated by a cyclin dependent kinase or glycogen synthase

kinase-3, which method comprises administering to a subject in need thereof
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| H pyrazol e- 3-carboxylic acid
(1 - met hanesul phonyl - pi peri di n-4- yl)-am de. The

w0 powetidon al so provides inter alia: A conpoupdI/GB2G06®00193

formula (1) or any sub-grOUﬁ§ or exanpl es thereof as
defined herein for use int prophyl axi s or treatnent
of a disease state or condition nediated by a cyclin
dependent ki nase or glycogen synthase kinase-3. A

met hod compoutiboithe fhuza(lsoranytshb-gronpator gkamplgs derpoéas
state 0 ndi-ti on medi ated by a cyclin dependent

ki nasge%?'e% egecl%'gen synt hase ki nase-3, which nethod
conprises adm nistering to a subject in need thereof a
conpoungle®bd therdatin g ldssefde)or @bnditiyn Setip@ding pSari¥ing from
exanpl es thereof as defined herein. A nmethod for

al | evabnarpgl edll grewticinrymameal. v gdemethodrcompgisesalgunistering
ot 4 ; .
ki nasts e S AR e e (G ok o AR R o

conpr esasplagtherdos bedéfingd theredn mudn anodunt affedivd it htilsoha
conpound of  t formula (I) or any sub-groups or
exanpﬁg%or{r’ﬁé?eg]ceﬁm ‘defined herein. A nethod for
treating a di sease or condition conprising or arising

from abRemeRlfoChleyialho ¥t fkdﬁ&ﬁétﬂﬁﬁﬂﬁéncemia‘?ﬁse%‘é HKndition

conprises admnistering to the manmal a conpound of
t he f opmpitising by ansingfromsabpognal gpld grorwibimaplassmalhwhishf

as defined herein in .an amouynt, effective in inhibitin
abror Ak AR s S § St She folhte
r educin@r kiesibglodpN6eex@mpes dhei€Fee definidéihii®Bn amount
conprising or arising fromabnormal cell growth in a
nmamakifediiedn inhibiting abenvmel ecdlerawih-ni stering to the
mammal a conpound of the fornula (1) or any sub-groups

or ex [ . [ L L0

0 X3 0555 e AR B SHaSEE PR o
abnormal cell growth in a mammal, the method comprising administering to
the mammal a compound of the formula (I) or any sub-groups or examples
thereof as defined herein in an amount effective to inhibit a cdk kinase (such

as cdkl or cdk?) 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
comprising administering to the mammal a compound of the formula (I) or
any sub-groups or examples thereof as defined herein 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
kinase-3, which method comprises contacting the kinase with a kinase-
inhibiting compound of the formula (I) or any sub-groups or examples

thereof as defined herein.
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A nethod for treating a disease or condition
conprising or arising fromabnormal cell growth in a

woratwimi7416 he nmet hod conpri sing adm ni stering tRCT/G82006/000193

manmal a conpound of the forpula (1) or any sub-groups
or exanpl es thereof as defi r]fgg herein in an anount
effective to inhibit a cdk kinase (such as cdkl or
cdk2) or glycogen synthase kinase-3 activity. A
meteshod thethodbf meilalniingya oellulaguedesy(fohexampdé edhdiwissh) y

di sease.,qr. condi Li.on conpr.i sing .or, .arising from

abnor HRFOTERS ﬁleﬁfﬁﬁmof%%ilﬂgﬁ?éd?nﬁm%asﬁ& %18'8 ogen synthase
conpr kh§93 asiil AicsPbhmtbof the FRIBTNG ang seB/EROHRGr Of
the formula (1) or any sub-groups or exanples thereof
as detxavenlehidersiohad defmgd eisUnt effective to inhibit a
cdk kinase (such as cdkl or cdk2) or glycogen synthase

ki nase-3 actiyvity. pnhi kit '
depondeirtpnd oh s ol JE LT8R e R sliplbBb o oo X Hpcbras
met hodefaapiet & Sorane iptic ipghhly &iddrneatnesit bfia disease state as
ki nasei nhi biting conpound of the formula (1) or any

sub- gfegpbedhergianypl es thereof as defined herein. A

met hod of nodul ating a cellular process (for exanple

cel . OB B i .

de pJe n gg% ltu &Ik(?)Pr%)acs(gl)ﬁ%)cJlrll!a g IO;E/’ 'éﬁggfgﬂ“‘rélg Klt) %g gfé}y lillhyn %@gpgoﬁ%ﬁ% [basl
conpothrteatfas tibndddrenaih for(thy menufactyresefie medicpserdy wherein the

exanpl es, t hereof, as defi ned he%tsl n. rfg co&wﬁound of the
f or muMmedicpmept 1s Lon Any e oF Biope Olothe B5esASREd PeiEaof as
defined herein for use in the prophylaxis or treatnent

of & di gﬁ%ﬁcéﬁtﬂaﬁc&ﬁg&ﬁﬁﬁrdoﬁﬁﬁisﬂ%raedo&lpouﬁﬂ of theFoRhula (I)
conmpound of the formula (I) or any sub-groups _or
exanpbesnyt $vbrgofipser atemples themenfas defiead hein gadaf act ur e

of a nEdi canﬁnt V\herga'?aregh? medi canent is for any one
or noPBagiaceyically aeCeRPIG AIFSla  6i . A phar maceut i cal
conposition conprising a conpound of the formula (1)

gr any ﬁl&bgmﬁééﬂtﬁléﬂ RnpR¥iEeR Leptikias 8 @bmpsustesf the ormula (T) or
erein and a
any sub-groups or examples thereof as defined herein and a
pharmaceutically acceptable carrier in a form suitable for oral

administration.

e A compound of the formula (I) or any sub-groups or examples thereof as

defined herein for use in medicine.

¢ A method for the diagnosis and treatment of a disease state or condition
mediated by a cyclin dependent kinase, which method comprises (i)
screening a patient to determine whether a disease or condition from which
the patient is or may be suffering is one which would be susceptible to
treatment with a compound having activity against cyclin dependent
kinases; and (ii) where it is indicated that the disease or condition from
which the patient is thus susceptible, thereafter administering to the patient a
compound of the formula (I) or any sub-groups or examples thereof as

defined herein.
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phar maceutical ly acceptable carrier. A pharmaceutical
conposition conprising a conpound of the formula (I)

W@eooany74sab- gr oups or exanpl es thereof as defi PEHGB2006/000193

herein and a pharmaceuti cal |4 acceptable carrier in a
formsuitable for oral adm nistration. A conpound of
the fornmula (1) or any sub-groups or exanpl es thereof

as defjined herein for., use in medicine. A nethod for
t he® di% H8% Pk %apqqnéé& tRsrforppla 4D g dBy seb-groap® opgxamples

condi §hRebH8 e AhECh d¥in FoCHE Haﬂuﬂ@tﬁ?@&eanﬁle{ﬁigﬂgélﬁ’fomg ch

nmet hod conprises (1) screening a patient erm ne
whet héteatmedi sejrophyaxis ofigiliseasa sfateoon oohditiontil e ppiddrit evtio has

susce PrbiEndt andhis e eibindl somobana regb s eing atrisk of
act i Vistfferafpafr! a §¥6dsk Br SGRIBNFERhicK WORARESs siRBhtibld th

where it is indicated that the disease or condition
f r om WEEIeDE Wth gpompannd bavitgiactivits egpnstisyelin dérendaft térase.
adm nistering to the patient a conmpound of the formula

(L)e. s ERLHB P HR4RRL R (EXRAR) S8 LG BBl et o

her ei n. e use oI a CO

any sdefiigrddiepsn Gor 8% @nﬁmﬁﬁ%g@m gdsvtH @f b RRehdarei n
for the manufacture of a nedicanent for the treatnent

or pr%tphyl axis qof a disease state or condition in a
patd eAt CORROURE o isdhrmaep £B o6 anyasit-graspoaesxamples thareafs

' : . heir i f fr.
5° o o BEfEAd et s b e il (RO SENE R L 5O

treat mammal).t h a conpound havi ng activity agai nst
cyclin dependent kinase. A conmpound of the fornula

(1) or, an ub: gr.Qups. or exanp] es thereaf as defined_ .
her'ei %OE lel’?libml?&ﬁumw H’Ej’“fda bR Pagieai(s gi hhgman), which

nMamMmainethofl c%ﬁiﬂ’i@%nﬂﬁis%e?iﬁg&@f%ﬁ-gﬁ?ﬁﬁg a%ﬂ}ﬁan) effective
sub- groups or exanpl es thereof as defined herel n"} or
use i Amawighdwthrighibitmggmownhofd campmond of éid ferrheladl) or any

a rmn.g{ﬁ)l-gfoups or examples thereof as defined herein.

* A method of inhibiting the growth of tumour cells (e.g. tumour cells present
in a mammal such as a human), which method comprises contacting the
tumour cells with an effective tumour cell growth-inhibiting amount of a
compound of the formula (I) or any sub-groups or examples thereof as

defined herein.

e A compound as defined herein for any of the uses and methods set forth

above, and as described elsewhere herein.

General Preferences and Definitions

In this application, unless the context indicates otherwise, references to a compound
of formula (I) includes all subgroups of formula (I) as defined herein and the term
‘subgroups’ includes all preferences, embodiments, examples and particular

compounds defined herein.
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A nmethod of inhibiting tumour growth in a mamal (e.g.
a human), which nethod conprises admnistering to the

woreomal74(@€. g. a hunan) an effective tunour PCT/GB2006/000193

growt h-inhi bi ting amount of g conpound of the fornula
(1) or any sub-groups or exanples thereof as defined
herein. A nmethod of inhibiting the growth of tunour

| I .g., t | t in am | such as a
O R bl e Sl o s
eedupoobinpoditsalitifs fhiild ﬂ}'@ﬂﬂ arfySirb e dhid dXAmBlds tleof
ampunt of “a conpound of the formula (1) or any
gplssythe gprieyireqyitaspitheswisher eof as defined herein. A
compound as defined herein for any of the uses and
S5100dR B8 TR ROMEr. R85, SeRer bhed ol SaHhsr e

appl i cation, unless the context indicates otherw se,
réeteferencets a @ngponodpbthe domiuliofaldsubtgroumrctherdetalsd Includes
subgroups of f rpuLa é%) as defiped herein and the
Tt gt Rl ter s < o e, Sy @rgere BXeTs. prodrugs, isotopes
enbed| t (A 0 f
By P BIERE Tor PR 0 1M RATRT HRERallf P el
petaptoriens erosera¢ns or Nooxides arvplvetes therenfparsk n;omrmaﬂefubiy, the
Pyl Q | a,{l)..and a r.ef erences and exanpl es
%{g%Ehuft%rﬁn‘%g%l\%wggd%so%sg%teg&fﬂerqfes otherwi se. Salts,
Sol vat es, Tautoners, |soners, N Oxides, Esters,
Plang cogpoant of sid opasladl)cah ekgnimahd fori SRERYYekx@hpldRid
fornulae (1), and sub-groups, thereof also includes
fion ?agtﬁ R, 10 §eitaia casgp paltstaf oreanicoandrisorgpnigbesassych as
i , : kSO r ed
PO Ay B DR anB pREEHAS salt S OPREH G BTl R WRScope of
fhiseibeendiviny and fefersmies o @mpeantvofths famuls@piictudehe salt
oxi des or solyates thereof; and nore preferably, the
%%ng ﬁFC?QEP s or N-oxides or solvates thereof
Many conpounds of the formula (1) can exist in the
The saltelof gl frésent Aiveiichriah ®e aghtHe I fHd 'ﬂlesﬁdlrér% cgfhgoﬁr[ﬂ that

certain cases salts of organic and inorganic base
equgainga basic or acidic moiety by conventional chemical methods such as

methods described in Pharmaceutical Salts: Properties, Selection, and Use, P.
Heinrich Stahl (Editor), Camille G. Wermuth (Editor), ISBN: 3-90639-026-8,
Hardcover, 388 pages, August 2002. Generally, such salts can be prepared by
reacting the free acid or base forms of these compounds with the appropriate base
or 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.

Acid addition salts may be formed with a wide variety of acids, both inorganic and
organic. Examples of acid addition salts include salts formed with an acid selected
from the group consisting of acetic, 2,2-dichloroacetic, adipic, alginic, ascorbic
(e.g. L-ascorbic), L-aspartic, benzenesulphonic, benzoic, 4-acetamidobenzoic,
butanoic, (+) camphoric, camphor-sulphonic, (+)-(1S)-camphor-10-sulphonic,

capric, caproic, caprylic, cinnamic, citric, cyclamic, dodecylsulphuric, ethane-1,2-
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wo edoengnees to conmpounds of the formula (1)

car boxyl ate, sul phonate and phosphate salts. Al such
salts are within the scope of this invention, and

i NPCTIGB2G0000193
salt forns of the conmpounds. The salts of the
present invention can be synthesized fromthe parent
conpound that contains a basic or acidic noiety by

Gl Obs oo FanePtiaPie et R e DIBRs, G fumaric,
I
%ﬁla@ﬁ* S ep By DA, Dl B hnguroni)
ighntatuioves, L@'&ama@ewoxeﬁglgnasc gpadic, iGppeia hygrobsunci,
B GRS B E BE i o S FERRE e Stabiic, mateie,

Ragie, Q)-Lagalst, h{hld‘iﬁé ,§L)-DIL-th An@lic b SRR GuBHAbYI8 Ma hﬂfale‘n@-Z-
a mxture of the two; enerally, nonaquéeous nedi a such

é%lpb@m@rnapbﬂhhl)@neéc%dlavléh01é@,ﬁahﬁdroxy-%@9plaibm¢omcotmlc nitric,

I, SiHele bihic” RptR6 QomOfe, BuBateks Bord i 3, Foelifpraic
asltbytic,ghamino-dakiayiid, esbaoic, aeirit, astdidis, aalphatit Stamncl(w)iﬁ-

salts forned with an aC|d sel ected fromt he grou
EBisesthiasyan. nitobiqnesulphopicyupdcyleaiacand . er@oﬁctquas well as

aé}gét@a ﬁmnﬁﬁ&?&ﬂn@l cafiod exéhaﬁ’%cl%&m c), L-aspartic,

benzenesul phoni c, benzoic acet anm dobenzoi c,
but anoi ¢, (+) canphoric, canphor-sul phonic,
O patticsjar eepigisaltOccsisistodsalts, formgd from acetde, hiydrochloric,

FEBic SupTirF chifis, Rk oSYEHEResnspinic, mateic, malic
Dt s, FiRBAD] Benzéndtitbhoxik SloNRASKUMHIRRN ifethahedulpHonic

fumaric, galactaric, gentisic, gl ucohept oni c,

Erevipsomplbangsnlpbarisnmaphthalegesutphgnics yplsHie.cicetieIpmeranpis,
%ﬁ’fg '-mgk)ﬂf Riugafonfﬁ a%)&qgét%&lgk 3@89' ycolic, hi ppurl c,
yaro Fi

‘romc roc i set hi oni c,
(+)-L|act|c () DL- I acti c, Iactoblonlc mal ei c,
mleisub g(eup-df-sam d‘m),sistsaif(smlitscfonﬁéd Bbrm’t@lddc&ihilcmc acetic,

hane phoni,.c, napht hal e - sul phoni c,
ﬁ}f FIS&’I éuc :'t‘d‘il?“’(zllILl ‘{)?P?)‘WGHP@%H lagUeipd9s- 2 - napht hoi c,
nicotinic, nitric, oleic, orotic, oxalic, palmtic,

PBEHCE sulP Qx@ﬁp ROEALE, coﬁﬁ@lﬁ 'oPﬂieChcetbtePMl%%gl\th &@Rarfesulphonate, DL-
salicylic, 4-amino-salic sebaci ¢, stearic,

Ligtags. pilipates - glhewrogate (g i{ucenat(: and hydrpeldpride salts.

t hi ocyanic, /7-tol uenesul phoni c, undecyl enic and

YR laf s A6 Hused tl’ﬂ%eﬂrlepﬁétion of liquid (e.g. aqueous) compositions of

the compounds of formulae (I) and sub-groups and examples thereof as described
herein are salts having a solubility in a given liquid carrier (e.g. water) of greater
than 10 pg/ml of the liquid carrier (e.g. water), more typically greater than 0.5
mg/ml and preferably greater than 1 mg/ml.

In one embodiment of the invention, there is provided a pharmaceutical
composition comprising an aqueous solution containing a compound of the formula
(I) and sub-groups and examples thereof as described herein in the form of a salt in
a concentration of greater than greater than 10 pg/ml of the liquid carrier (e.g.

water), more typically greater than 0.5 mg/ml and preferably greater than 1 mg/ml.
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acyl ated am no acids and cati on exchange resins. One
particul ar group of salts consists of salts forned

w0 p@azmaed i c, hydrochl oric, hydriodic, phosphorP¢TGB2006/000193

nitric, sulphuric, citric, I%)cti c, succinic, maleic,
malic, isethionic, fumaric, benzenesul phonic,
t ol uenesul phoni ¢, net hanesul phoni c (nesyl ate),

anesul phoni c, papht hal enesul phoni c, ,valerjc, . .
iﬁfg{e FempRsha ABioRiC, B kasiidPRctional FRIR Whinh ey BhironiRde 2.,
LeorPinaPine -eol ) i RS Of
e A e b M SR
Fxamalee ofi byitable inpreadicpationslinesges but are antlibited & hlkali metal

B SR ORGP R B AL SO P B o
atheP 3dtRins Bhdll 44CAIP O N@stenpléd @ sURSHIA bR anidGatisl 1B61HE HublBre not

salts. Particular salts for use in the preparation of

litgH do, (aanmgonivgien (i) Midnp ard substigitegfammhenivonipoueds, of

I l+) + ~+gr xanpl ereof.as .
L R NI Ve PR s R, Bmontum
donsere thosrudetived ffifoin€ retiydangine Yty hmdde, dicgalodexyfaine,1 0
ng/\q'l of the |iquid carrier (e.g. water), nore
ygsndaming. pytelmdne, efwiengdismigg: fihanglamiice listhagplpmine,
e B R Bl i ind
trometsiting as eetlps asimgadds, suphes Ugsisodndt drginireo A mexaimpde of a
a conmpound of the formul a &GHE)QQ sub- groups and
Q%W&Ré’é‘aﬁeﬂ@f(}éﬁmnﬁ’gl%%lﬁ reinin the formof a
salt in a concentration of greater than greater than
IWohewg i cotfpotiids dfitAUFRmMGR (T) ®nti€ad amWRifAdtionHeSe may form
typically greater than 0.5 n‘g/ m and prefer abfy
gedamary ammanivnngsltsd for examide by resetioniwith aamlkybiting agent

Ry eL WRELIELIAURR IR RBRDS Sy,
anminicaiie componnls abkxaithingke sdops vt fortaluta ([[nor gani c

cations include, but are not limted to, alkali netal

[ h Na+ d K+,  al kal i rth tal cation

dhe Ret2orims o1 th pampunds offhe 1Y pRons ey bR icplly
EsRpRbRSsaRE, aalickabbrs 8F ﬂﬁfﬂhﬁcéﬁ?&é&l% lé_ﬁﬁﬂ;l)@ gglﬁsdﬁé’ﬁis@ﬁﬁed in

C
not limted to, anmoni umion (i. N
Bgrestdl plit B 7aRhenineeautioally Aecegtable 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 salts forms, which may be
useful, for example, in the purification or separation of the compounds of the

invention, also form part of the invention.

Compounds of the formula (I) containing an amine function may also form N-
oxides. A reference herein to a compound of the formula (I) that contains an amine

function also includes the N-oxide.

Where a compound contains several amine functions, one or more than one

nitrogen atom may be oxidised to form an N-oxide. Particular examples of N-



NH3R+, NH2R +, NHR3 +, NR4 +) . Exanples of sone
sui tabl e substituted amoni umions are those derived

wo e@an7RLéhyl am ne, di et hyl am ne, di cycl ohexyl an@Ti6B2006/000193
triethylam ne, butylam ne, %lhyl enedi am ne,
et hanol am ne, di et hanol am ne;” pi perazi ne, benzyl am ne,
phenyl benzyl am ne, choline, neglum ne, and
tromet ham ne, .as well as anino acids, such as ]ysine
Sxules pisithe Neoxides ofadibingy ming ot a miingen glmephapijrogen-

I ' 13- N(CH3) 4 +. \Where the conpounds of the
?%@%@%}ﬁ%ai n an am ne function, these may form
quat ernary ammoni um salts, for exanple by reaction
W-Obrides cant ky faamied §y digetmens ofibe domespooding hndukswitk bh oxidizing
known to the skilled.person. Such quaternary amoni.um
SE T GURS MFLoRrPeRTqe A B gp e B PR opd i ), See

5 g6 dxah@leBcdbicéOr EMPORSHH byt Ieay IMMER 4 R85 Wiley
typically pharnmaceutical ly acce tagl e salts, and
&xtarsplenes, pregsh Mora deticilosly| M- seabe made by shegprecedure of

[ [ . rpaceutical | .
Ko SETE80 (O, PRLOR 19773, 209318 ip VAE HRGRHAL Sty is
ressesdevith madblsropdrakyt@neoio atid VTR tibr ekainlple, in an inert
acceptabl e may al so be prepared as internedi ate forns
WRlVEM sHel ag eblopnetbanger t ed i nt o phar maceutical |y
acceptabl e salts. Such non-pharnmaceutically acceptable
10 tRhippuh@® SBthe WMthlh TPMaP ExiVERlHumbeP bf @B?ﬁ%ltg oth&rik he
purification or separation of the conpounds ? t he
isowenici and, tavtoswerit domspend trefofent érctoicompntuidsrnf tGofopnuladd)

of .the. formula (I ontainin ine function may . .

ey R For AR PPt B LS St At gt in
ohe of Bl Bedrhotrit MR BIRRE Hulsn@ R R End @&ﬂ?bjh@is Pedifically

i ncl udes the N-oxide. Were a conpound contains

deseeibgd onshone, pll ptherong nevaihelsss embracediznhfosmaladil: r ogen
atom may be oxidised to forman N-oxide. Particular

15 %%Sf"@ﬂnﬁﬁe,qg cmf)b&jrﬁﬁ othife foﬂﬁulw(ﬁ.)f{léj afle ﬁ{lggﬁﬁ 5:85n the two
am ne Or ‘a nitrogen atom of a nitrogencontaining
tautomeric forms A and B below. For simplicity, the general formula (I) illustrates

form A but the formula is to be taken as embracing both tautomeric forms.

0O O
NH NH
H H AN
N NN
A B

Other examples of tautomeric forms include, for example, keto-, enol-, and enolate-
20  forms, as in, for example, the following tautomeric pairs: keto/enol (illustrated

below), imine/enamine, amide/imino alcohol, amidine/amidine, nitroso/oxime,
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heterocycl e. N-Oxi des can be forned by treatnent of
the correspondi ng am ne with an oxidi zi ng agent such

w@sgoohyduogen peroxide or a per-acid (e.g. a  PCT/GB2006/000193

per oxycar boxylic acid), see %;;r exanpl e Advanced
Organic Chem stry, by Jerry rch, 4th Edition, WIley
I nterscience, pages. Mre particularly, N oxides can
e ymade b oce ure of L.W Deady (Syn. Comm
%@9%01?/6%89%1%”‘1‘}?%%?9 the amine conpound is
redatt eq)vvlth $vv— chbgroqgroxyben i.c acid (MCPBA), for

rt soLvent\ as di chl or onet hane.

aﬁcp&e 4 a
ounds of t’he for |TU||-a' (ry may\exi st in a nunber of
different geonetric isoneric, and tautoneric fornms and

ref &%nces to &Mpounds of t Reldter mul a (1) include all
such forns. For the avoi dance of doubt, V\,here a

SPRRO LS pGitas OX {}ﬁtfohﬂulgm cgﬂtaﬁleém%ro? :mé}g gflnf‘}ld cefiires (e.g. as in

i'sonmeri clor taut onerie
$hpemisd 0Tt kymgessisivieteinR* mtyl)ahlhd ednhexiss ifte form of two

mbr aced by for mil F le. in
SO HBBLASACRORHS. FOnFUTS q é’%m”éjq@dm%@s s g e ol

St o 0RO TR oty B8 el

piikerap endmdmlloatlpd iscondys, of akemras(e gnicemnicnmixhats) or two or
Qrms.. A er. exanpl es of tautomeric

PN BT bt Ry e Forler: R8P ofrSise. “and

enol ateforns, as in, for exanple, the follow ng

Tae bptiei is@nfeasl hay bk elﬁa@écﬁél@ed (ahél ldéﬁilﬁ@d BeltHRe! ikal activity (i.e.
I m ne/ enam ne, am de/imno al cohol, am dine/am di ne,

A% T 284 o/A30ISTE oF ¥, a9k d isomers we they onay %m‘diaracterlsed in terms of
Ml pbRAbte” s‘ﬂér% ‘iﬂ con sﬁ&o&le eRalLgke %58 é"&)é:l}é g)gd By

the fornmul a al n one or rmre |ra centr
Cehiy . Ingrdd iand Predog; aseaAd\fantd?chgmmnﬁhéiﬁzsw ey Géry Rparuﬁ 4

Bioedobnafiey E5ond bkl S8 bt I eninee ol Cam,
Ir%blﬂ«'&q)rélb% HRENEDred Jnr OB 'chzg} 1%@”?@8‘3 4161 st her eof

enantiomers, epiners and diast€reoi soners),
eit her as indivi dual optical isomers, or mxtures
p@’u@a iyoxneesntan be sepefates)bycy number of techmques including chiral

chromatography (chromatography on a chiral support) and such techniques are well
known to the person skilled in the art.

As an alternative to chiral chromatography, optical isomers can be separated by
forming diastereoisomeric salts with chiral acids such as (+)-tartaric acid, (-)-
pyroglutamic acid, (-)-di-toluoyl-L-tartaric acid, (+)-mandelic acid, (-)-malic acid,
and (-)-camphorsulphonic, separating the diastereoisomers by preferential
crystallisation, and then dissociating the salts to give the individual enantiomer of

the free base.

Where compounds of the formula (I) exist as two or more optical isomeric forms,
one enantiomer in a pair of enantiomers may exhibit advantages over the other

enantiomer, for example, in terms of biological activity. Thus, in certain
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nore optical isoners, unless the context requires
ot herwi se. The optical isoners nmay be characterised

wanweitand i fied by their optical activity (i.ePCHEB2006/000193

and-isoners, or d and isonerg) or they may be

characterised in terns of thei r absol ute

stereochem stry using the "R and S" nonencl ature
see Advanced

s |.d d Prel
?D?‘Yam c %?Tg%mé:? F dsi}{‘]’@ge tP)‘/‘gﬁ'r\]/Esr% %ra%g‘%&ﬁ 4&ephonly gpe of a pair of
Wdrﬁlxbn&rs$0ﬂ6nlyl‘dﬁwd?'@ Bkjralil@%?dlaﬁ’t@&%fsoﬂl@% %éc%rd@%? the®
al so, Cahn, In old & Prelog, Angew. Chem

EWgion RFsides Compesilioms couprigd campmerlsfdmfobeula (1) having

u
8608 bR Aol o GRS WOELUOIE ST 7 7o,
86, 836h92% o A5 Yp) e tlaroempehhd sMwforhld (TPisRRERatas a single
n alternative to chiral

SKi. M in the art %
RYBI OB %fnafamf‘égr esSFRosomenk 1pone apugralicasbadiment,
99‘%"& Aebréli (@étsﬁﬁﬁ%ﬁa@l%ﬂb Sf ﬁl@ lt(gtﬁl %%(;lﬂlt Bpﬂlre%logﬁ)%hlqé o tAEN

(+)-tartaric acid tam
forynubﬁ x why by presentas aamgte ozgtlcaﬂ, lsmar-(mn eiednitiomae b,
cid, and (-)-canphorsul phonic, separating
ﬁlﬁgete%lggg{ngﬁeoi sonmers by preferential crystallisation,
and then dissociating the salts to give the individual

@hﬁtﬁttmp'mmds of the ligventieR ifkasR colipBhRIsGHIMPOH SIS B id16pic

Ug’lsnula (1) exist as two or nore optical isoneric
FURFTRItionh, a0 A &feicasreto 4 prrticyberolenagnt em?élntes ovithissitsrsappe all

i%&!’éb@d &f tﬁgéﬂ%ﬂfeﬂg eﬁor%%%ﬁg#ehe?re%r r?Je 54! ;g(e)rrlm ! Ej%c{es within its

exa e terns o
ssope S TE] m)uam Hh¢Bs, slmﬂamyefemndessﬂoroaﬂioﬁ an@ oM§EerAsiclade

t her apeuti c ent, o f A, paif of antioners,
ﬁﬁ%ﬁﬁw e 6‘% SCtﬁ’ieB’r ap lfﬂ anck léQQéi‘Figgcbrer s.
Accordingly, the invention prOV|des conmposi tions

Thaisetopés @lapbé PR &f notnt&%dlo%tml 4n ()hé ?&hﬂﬁn{){;‘@thg’ r

nore chiral centres, wherein at | east 55
m&gg{oneth%cogl@wndpmtangg@ ra@ﬁ%u\%l%topﬂ% Snch %ﬁrﬁoomidstahe

n resent as a_.sin
Igrg{g?tgg ?&u tg% négﬁl(c e P &Re?r SW%PRI en Ihgg\{f:g?r g*escgﬁ@oynd may
dcmtecmm engenaok! ra&ﬂh;@fb 832 NComBP&KRI CortRinthg( icH radioisotopes may
substantiaglly all) of the total anount of the conpound

Rsrusehii 1t WEP%FUGICPnWﬁSr be present as a single optical
i somer (e.g. enantioner or

Esters such as carboxylic acid esters and acyloxy esters of the compounds of
formula (I) bearing a carboxylic acid group or a hydroxyl group are also embraced
by Formula (I). Examples of esters are compounds containing the group
-C(=O)OR, wherein R is an ester substituent, for example, a C; alkyl group, a Cs.59
heterocyclyl group, or a Cs.p aryl group, preferably a C.; alkyl group. Particular
examples of ester groups include, but are not limited to, -C(=0)OCH;,
-C(=0)OCH,CHj, -C(=0)OC(CHjs);, and -C(=0)OPh. Examples of acyloxy
(reverse ester) groups are represented by -OC(=0)R, wherein R is an acyloxy
substituent, for example, a C;.; alkyl group, a Cs.59 heterocyclyl group, or a Cs.p

aryl group, preferably a C;.7 alkyl group. Particular examples of acyloxy groups
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WG s e | ons,

di astereoi soner) . The conpounds of the invention
i ncl ude conpounds with one or nore isotopic

and a reference to a parti cul apCEGB2®AN00193
includes within its scope al], isotopes of the el enent.
For exanple, a reference to%ﬁydrogen i ncludes within
its scope H H (D), and H(T). Simlarly, references
to carbon and oxygen include within their scope

irebplechbutves yotlpgied s CQHG0)EH; favdtoxgD-QRE—AX D1 Clike

oL RIG R R aR- R DI B mounds contai n o

radi oactive isotopes. Such conpounds are preferred for
ey @pemphssedi B forhfula(lpileany eolyadirpiEo fornfsafeecompduads,

conmpound nmay contain_one or nmpre radiqi sotopes. )
st (Fa hé%’i@f"é?aﬁpﬁﬁ’l%% g mf%ﬁl%lb%@élsxw clhrgtes pifh

E%ﬁoxgld?gﬂ&s&si cg)g tE8L, or %éﬁ?fegte?% nﬂe%al%gffk?ﬁ’é(é/dﬂu?ounds,

aci sters an yl'oxy esters of the corfpounds o

find pro-drugd Of the aompguralsc Bryliprodrigs” acindangrfougraprpleaany

hydr ox rooup are.al so enbraced.by For.nula (1).
i Sl rea i Ve b6 i icHving hembeid gt

G R wherein Ris an ester substituent, for

exanpl e; a Cl1-7 al kyl group, a C3-20 heterocyclyl

roup, or a C5-20 aryl group, preferably a Cl-7 alkyl
%pb@p@mmrspmmr@drugwﬁpﬁé@ afthecaptize coppepysl ©rolaude,

0 T AR R s ) By e e
FRSEECE-BORSN clgnadns yridtheaptiesent e Sublyes @GR, formed
B erter P iong aanle et sy o heseegpelis PGB (=IO in
gge; }tga?erﬁ ¥ tnp @Rt Q\fith? Kl l%raa?glf%)riﬁte?grﬁgr FbIEHio6 04 other reactive

cul ar “exa es o Xy groupsinclude, but are
rgodupk iprdstxetdn the, par@CCoOp OB, el totadXy) deprads(tion)iCreqRiseB,
-OC(=O C(CH 3)3, -0OC(=0)Ph, and -0OC(=0 CH2Ph. Al so

conpassed. by fornula,(l re.a | yros.phi-c_f or ns
g?‘a?]ﬂ? S ﬁ‘b%’dﬁ%*&?"lé‘)&l% }Jﬁ%é% eatsf.sd‘.laﬁ%}eg@ﬁee%g@e (f:oonr]rapu? exes
(®=0)ORRMddsih Riisconpl exes or clathrates wi th conpounds
such as cycl odextrins, or conplexes with netals) of

tthealhpounds, and pro-drugs of the conpounds. By
@EONMIF: LBy TRANGELOLHR 30! SaaYY

C)-7aminoalkyl

(e.g., aminoethyl; 2-(N,N-diethylamino)ethyl; 2-(4-morpholino)ethyl); and
acyloxy-Ci7alkyl

(e.g., acyloxymethyl;

acyloxyethyl;

pivaloyloxymethyl;

acetoxymethyl;

1-acetoxyethyl;
1-(1-methoxy-1-methyl)ethyl-carbonxyloxyethyl;
1-(benzoyloxy)ethyl; isopropoxy-carbonyloxymethyl;
1-isopropoxy-carbonyloxyethyl; cyclohexyl-carbonyloxymethyl;
1-cyclohexyl-carbonyloxyethyl;
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conpound that is converted in vivo into a biologically
active conmpound of the fornmula (I). For exanple, sone

w@e@douyse are esters of the active conpound (ePI/GBa006/000193

physi ol ogi cal |y acceptable ngtabolically labile
ester). During netabolism tte ester group (-C(=0 OR
is cleaved to yield the active drug. Such esters may
be formed by esterification, for exanple, of any of
eydolsay by ydarkongltsixgmgholips (- CO=0)OH) in the parent

0 | re.appropriate, prior protection of
ghcggfé#ﬁ)&loﬂ—gﬂ oH“g& 2P 0P b b

rreacti roups present in the parent

¢oranakindiopyrahylonpcathoniRpyaieggt;i on if required.
Exanpl es of such netaboljcally labile esters include
t riddetraby drapyranglagycarbongioxygthid; wherein R is: Cl- 7al kyl

. - - =] . ~ABuU, -sBu, -iBu, -tBu);
(5 eyt IS ToymtcliL )
2-(Aetiehyidetplyydnghicarbdpstliptethy®):. (4- nor phol i no) et hyl ) ; and
acyl oxy-C 1-7al kyl (e.g., acyloxynethyl; acyl oxyethyl;

B ST e SRR Ry S Wipolid o
Sothpeamoyhion Yopdh MittherichORIcAPR¥M oMY RRI AL B tbMbound (for
1-i sopropoxy-car bonyl

oxyet hyl ;
eyanpIpeasyin AJ&E%@D%R}?;%H}E,H)/T, etc.). For example, the prodrug may be

%;ygé’ag lﬁlggg%i}é})?;/o? ?gl%g gfy}{?&éég)} %}%{%a]te, or may be an amino acid ester

Hergyativehexyl oxy- car bonyl oxyet hyl ;
(4-tetrahydropyranyl oxy) carbonyl oxyni et hyl ;

Biological Activity

The compounds of the formulae (I) and sub-groups thereof are inhibitors of cyclin
dependent kinases. For example, compounds of the invention are inhibitors of
cyclin dependent kinases, and in particular cyclin dependent kinases selected from
CDK1, CDK2, CDK3, CDK4, CDKS5, CDK6 and CDK9, and more particularly
selected from CDK 1, CDK2, CDK3, CDK4, CDK5 and CDKD9.

Preferred compounds are compounds that inhibit one or more CDX kinases selected
from CDK1, CDK2, CDK4 and CDKD9, for example CDK1 and/or CDK2,

Compounds of the invention 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, they are expected to be useful in providing a means of arresting, or
recovering control of, the cell cycle in abnormally dividing cells. It is therefore
anticipated that the compounds will prove useful in treating or preventing
proliferative disorders such as cancers. It is also envisaged that the compounds of
the invention will be useful in treating conditions such as viral infections, type II or

non-insulin dependent diabetes mellitus, autoimmune diseases, head trauma, stroke,
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wo 2040t R16 ahydr opyr anyl ) car bonyl oxyet hyl ).

| - (4-tetrahydropyranyl oxy) car bonyl oxyet hyl ;
(4-tetrahydropyranyl)carbonyl oxynet hyl ; and
Al SPCT/682@6/000193
prodrugs are activated enzygﬁgically to yield the
active conpound, or a conpounid whi ch, upon further
chem cal reaction, yields the active conpound (for
exanpl e, as_in ADEPT, GDEPT, LIDEPT, etc.). For

erilensy cneuradsgenesativiegliseasesisuctnassiigheimes’si mator neurgne disease,

ot e Tl B o Sl SPer PBnBO E RR b
teh@mplerantdimeuht Hisasds snbn@iodependritreadifeagdse i nhi bitors
of cyclin dependent Ki nases. For exanple conmpounds of

15%§p are |nh|bug n dependeng

nr‘?a°’§ §r0 ifpaspaFiates adgo ’@PF ﬁbﬁ&@wa%dﬁ ddhe
%@fng)ﬁﬁlﬁﬁ R nGEAlon v@@lﬂ%'us% %wn@%ecﬂ@%@uﬁﬂ‘fhune
CDK9, and nore particularly selected from CDKI,

divkases apkueuraiiEnemtvaDrE@sesr ef er r ed conpounds are
conpounds that inhibit one or nore CDK ki nases

R R S R S D e e S

alﬁifervmﬂayioﬁgﬁd CNS Ginyi@gEThesafbteNEDK Johitises doul 3Kustful in the
consequence of their activity in_ nodulating or

.tlﬁhﬁrrtﬁnf phdiscasrs inryshigh %Eﬁ‘g‘éﬁ disprden 26 prokiferakien. appiEysiape
HPGEELEE oh QuifastBalat! 1l rtﬂfu?a\f'lﬁjr-F% tﬁm ﬁ%agpl{) }%artlﬁzularly
arresting, or recoverl cont ycle in
abtistiveetb IGDK indiiblitargy RBva sumaburs nmytalser‘tﬁ:fsenﬂuwtoi ChKat ed
t&ifl}éa{ t he compounds will prove useful in treating or
fing proliferative disorders such as cancers. It
is al so envisaged that the conpounds of the invention

WxhimpR8 o eficets Wl'ilcltl G e Hhi B 1088 Hub MehoRfimited 3, a

infections, type Il of non-insulin dependent di abetes
igalciomes forammplﬁwujma; aﬁ@g blahiéald braastupelon (e.g. colorectal
i%.lr E{%%iag euéhezpss%tlonngdjeng?agﬁg a seas 2019 (? %g‘iéﬁsi ey, gpldermw

Siwpr, umige Fe @kamplesen®ardingod) amall cele gﬁ{gei’aﬂ(tdr @Ad aflsmall cell
Ii)lllri:gkca“?cu%tl)rfc’le?sa?)gsop];mgus 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 leukemia,
acute lymphocytic leukemia, chronic lymphocytic leukaemia, B-cell lymphoma
(such as diffuse large 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 leukemias, myelodysplastic syndrome, or promyelocytic leukemia;
thyroid follicular cancer; a tumour of mesenchymal origin, for example
fibrosarcoma or habdomyosarcoma; a tumour of the central or peripheral nervous
system, for example astrocytoma, neuroblastoma, glioma or schwannoma;
melanoma; seminoma; teratocarcinoma; osteosarcoma; xeroderma pigmentosum;

keratoctanthoma; thyroid follicular cancer; or Kaposi's sarcoma.
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w@oemdiotidsons where it

exanpl e aut oi mmune di seases and neur odegenerative
di seases. One sub-group of disease states and
i s envisaged that the conpouG83006/000193
the invention will be useful,gconsists of vira
i nfections, autoi mune di seaSes and neur odegenerative
diseases CDKs play a role in the regulation of the

cle, tosis, transcription, differentiation
3@8 EAE PY Eancesvaih greaensitbie to ARHibition of agpeneonyaore
@§afmepemetnh Rink{RALEERY 8 ébkqaéﬁm 'a:m@s CokASEBKs%nd

di sord of proliferation, apbdptosi’s o

@DK@ rfemxaatple; 1ons QT moassCBKrﬂuaases beleqied fromLﬂ:]aKl RBBKe, CDK4

PR P R DBOrGaRe Yoy " so' b sensi & ve to ook

| nhi bi tors. Exanples of cancers which may be inhibited

Wigdthigt@r nbtd patieulmiodantdr s bedwhiRh idscnsitivt ROMRIbIfi! by a cyclin
examl e .a carC|nona of the bl adder, breast, col on

denegen diAse eI becliemins by Taeish oba celbronth assay as st out in
|

RLGHRGRIALARRPOrEE RN 2 dETANR) o KuARRhen B0 A5 R o

Daagposiahcer and non-snall cell lung carci nonas,

oesophagus, gall bl adder, ovary, pancreas e.g.

ti arci.nomm, , Cervix, . .
ERo e B ROShaTa by Tofiin Sbgite e PaMgP Bt Sl Hehatigiomand
GrafisehipasRanBthBRIGE QIR %‘iﬁlﬁt&b‘ B&HH aRb bk YSFIPidné HBSRQER: of
for exanple | eukem a, acute |ynphocytic |eukem a,

éIer@H@wmgﬁmmwhemt anreneari wiral Bifeetidns) fpnpkomple hepehvirus,

BBl SRR RT oS Rt R R v RN TR P P

HﬂMWQpRvelﬂfonBiﬂMﬂS desvelopmRROMEHTVRinte@RE RBR/®LalS chronic
t ur of nyeloid |lineage, for exanple acute and

o dredsrsn il sx BRIk SHiteBIC lnpes @Wg@p@gm gutoimmune
?‘Doélﬁfé:f ? %?Q@é%gﬁﬁsé%%ﬁ&{gg?h %Jf’{ﬁﬁm gsw%ﬂ ﬂ%mmatory Bogvel
disearp) andfeiulnimsame alibetes rﬂmlhxd@;rmﬂh@\ratmﬂa* d1§eab¢srlbtl éxa&ﬁple
rvaus system for exanple

he. cent h
O By b ap o, e P Ak Bra TP Ait AV BRI SRR, for
Bﬁnﬂﬂ@ MZheﬁﬁéF’ $@8Buse, LAITN-REAE S EIRT R, PRLRRSRS ARERe,

xer oder ma pi gment osumn
amyotropic lateral sclerosis, retinitis pigmentosa, spinal muscular atropy and

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 anemia and aplastic anemia; degenerative diseases of
the musculoskeletal system, for example, osteoporosis and arthritis, aspirin-senstive

rhinosinusitis, cystic fibrosis, multiple sclerosis, kidney diseases and cancer pain.

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

in combination therapy.
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ker at oct ant homa; thyroid follicular cancer; or
Kaposi's sarconma. The cancers nay be cancers which are

w@emsitidve to inhibition of any one or nore cyRdT/6B2006/000193

dependent ki nases sel ected fypom CDKI, CDK2, CDK3,

CDK4, CDK5 and CDK6, for exdfiple, one or nore CDK

ki nases sel ected from CDKI, CDK2, CDK4 and CDK5, e.gq.

CDKl .and/ or CDK2. \Wether or not a particular cancer

i1§ug A thermharmaceutiesl spmpositions, nses o meihads p§ thas iyention for
I

RN PRl BP R AR D KBRS, B el

wetditich mpxeﬂng)aﬂnotrmal detl ggewthi iaonk emdi»edhmehdbtsrmgcﬁf

Di agnosis CDKs are also known to play a role in

opt 0Si S roliferatio ifferentiation and

PR ShorBheruingtioR hERan Biebaseari Giek SPuBobrea uagurs

RBddlaedatle bitabt@ntdreRVABN diRt addhBcdreinbawk Bﬂth@'b%@a@ﬁ @8n-

ot her than cancer; viral infections, for_exanple

lsedqraeirioidrhreast pamemb raud memﬁig cell hmghomagi fneddiSrm obfies

LI us, adenov HCV and HCW; prevention
Spicksse SRORH i erdolnenrl et i nai vi dual s
chronic inflannatory di seases, for exanple systenic

|Alnt1&r euﬂyteh @ﬁaﬁmﬁtﬁncladésdiemﬂmldmdmabﬁd of lymphoid lineage, for
gl one nephr tIS urmt0| arthritis, %ﬁ)&orla&s

eXAm ]érPEP qeyic lewaenia. siamis ell Binphomagnd B-
2Bl Lyink aC@ﬁéH AVRFG 18 Y ﬁ%l?gg%flgﬁﬁ) exanpl e cardiac

hyp rtro restenosis, er osi s;

neur odegener ative disor ders for exanple Al zheiner's
OregagizulanicBBer i dredc Gemghocitic levkaekiinson’ s di sease,
anyotropic |lateral sclerosis, retinitis pigmentosa,

I Iar degenerati on;
%S%r B%%@%h?ﬁcg} irs%?a}ﬁt]?@gllﬁ 1% syndr ones,
ischem c injury associ ated nyocardial infarctions,
$inodice partidulae patcerisidofifuse igrge B, cetlrlylphdin a,
at heroscl erosi s, toxin-induced or al cohol rel ated

liver di.seas hae i cal di seases, for

Anoiter SR Bin A e e b v Bt S gh Bancer,
HeReAS Emcef, obPhABALHNRSK ShiRkRlus S¥RbEMd ARH-s:RNAFRN Bing
osteopor03|s and arthritis, aspirin-senstive

chichesiagusi tis, cystic fi br osis, multiple sclerosis,
ki dney di seases and cancer pain. It has al so been

:jl'lrl?}%1 %gr?\tggfcg tég g&gé&gﬁs %YﬁmleiiH\?e%ﬁBﬁ‘ Qgﬁlﬁl&bi%ir?@tsc%/clin 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 by a given compound can
be defined in terms of the ICsq value. Preferred compounds of the present invention
are compounds having an ICsg value of less than 1 micromolar, more preferably less

than 0.1 micromolar.

‘Advantages of the Compounds of the Invention

Compounds of the formulae (I) and sub-groups thereof as defined herein, for

example the compound 4-(2,6-dichloro-benzoylamino)-1H-pyrazole-3-carboxylic
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used in conmbination wth other anticancer agents. For
exanpl e, the cyclindependent kinase inhibitor

wo bawopidsné dol has been used with other anti canP&r/GB2006/000193

agents in conbination therapy, Thus, in the

phar maceuti cal conpositions,”uses or nethods of this
invention for treating a di sease or condition
conprising abnormal cell growth, the disease or )
@eiddil tmqihar@é%hmgﬂmgwal@ﬁbgﬁb)rawépJ haye adyantagss ey prior art

i ent is a cancer. One group of cancers includes

%gﬁgg&ggéast cancers (e.qg. primary breast tunours,
node- negati ve breast cancer, invasive duct

Fdentielly therrompeunds dftike wesstiin, hane physiaietmidab prbpbrteastitable
ancers); and mantle cell |ynphomas. |In addition,

PR XRATEFs are col orectal and endometrial cancers.
Anot her sub-set of cancers includes hemat opoietic

(QHMPSBIPSS thy RRAIch hdveeadgher 0, f@%@éﬁéhﬁﬁ)’cf&%m% for
e y

chronic | ynphocytic | eukaema, mantle c nphoma,
ardifgeden i @Ehﬁlﬁspeélsubhs, der egpmples the|l§sqyfer Bagpssription is ~100-

| ] erpat i cul : L [
(YRARRE oo NEBEE A AL PR By BN gyt compound
reuldibe beged toleyatpdthi® alléwiighteio tealobédatihdghee feveBrant $or longer
di ffuse large B cell |ynphoma Anot her sub-set of

#f¢ers i ncl udes breast cancer, ovarian cancer, colon
cancer, prostate cancer, oesophageal cancer, squanous

g@?&ﬁiﬁul@ﬂQoﬁ?ﬁﬁ%ﬁtb@%uia%ﬂ%xﬁﬁﬁﬁ. m-orﬁhtﬁoavailability

Ivity of e conpounds of ‘the iInvéntion as
irelhfive toqrior aft compbimmdsd épehideanailkbilises tardfiged eothe matio (F)

th Ki -3 b d ' t t
PO PP FEORiEa 001 comBar Bl A erL oy B B3R Qfhme
R%Pdstd GO Yordp Qinderh&hCTREVB tHeahtrDRne&S (i R doutd, dxPrd¥Bed as
of the 1C50 val ue. Preferred conmpounds of the present

iPPEISRiagR ar e conpounds having an 1C 0 val ue of |ess
than 1 mcronolar, nore preferably less than 0.1

' . £t 0
R b AN PR S TR WP el 0%, more
tphefermbly @xsatetetham édlohaveguarticufaoly advantageous in that they may be

adminstered orally rather than, or as well as, by parenteral administration.

The compound 4-(2,6-dichloro-benzoylamino)-1H-pyrazole-3-carboxylic acid (1-
methanesulphonyl-piperidin-4-yl)-amide, for example, has 40-50% bioavailability

when administered to mice by the oral route.

The compounds of the invention, for example the compound 4-(2,6-dichloro-
benzoylamino)-1H-pyrazole-3-carboxylic acid (1-methanesulphonyl-piperidin-4-
yl)-amide, have greater in vitro kinase (CDK2) inhibitory activity and more potent
anti-proliferative effects on cancer cell lines. In addition, the compounds have
lower activity versus GSK3p and are more selective for CDK2 over GSK3.
Therefore the action of the compounds is dominated by cell cycle effects via the
CDK inhibition and not complicated by the additional consequences of GSK3beta

inhibition on, for example, insulin sensitivity, growth factor action. The
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exanpl e the conmpound
4- (2, 6-di chl or o- benzoyl am no) -1 H pyrazol e- 3- car boxyl i c

w@eiod/o(1416ret hanesul phonyl - pi peri di n-4-yl ) - am deCT/GB2@6/000193

advant ages over prior art c ounds. Potentially the
conpounds of the invention have physi ochem ca
properties suitable for oral exposure. Conpounds of

the invention have a higher I1C50 for transcription
torapounds there haysr aotlpdnsr egll eyeld inhidgionproBlecad|fewen sidgsetiects

f.or anpl.e, .t . C50 transcription ks %100-. f.ol d
10 5% TR e e GRS Y G of et
@ﬂjpaﬁtea@eﬂi_é&oﬁ@ohh@4c(g,rmﬁcmdrocmk@lylbmm?mfp yragdlenat ed
thus allowing it to be dosed at hagher evel s and for

cerhgerlichsibd -mpthapesuinhenylpiperidiprfol hamidsrwithh themspneiics of
, i _ : ! i ‘ve to
(bt blceh RIS aBlGhals 218 L 1L LY.
defined as the ratio (F) of the plasna exposure of a
dbethodnfbrithe Rrejegetiohvf Componats obibied orondd @) pl asna
exposure of the conpound when dosed by the intravenous

el S PEET S  Sp R AR By SP ER A i
biRAVIBE Y ferdtces RITRRURATYal @okuE all Rah gAY aid examples
particul arly advantageous in that they nmay b

Hrofesidefinerl berain) Whete Bapferananis madeds a\gspup I&E@ndo%s or any

eral iNkEstrati-on. e C
JREE 8 B P SR ALF AR xRS o sof ogt ahows apd s
a&ti it {nlthe fislldvang sedtipho ofthispipphcdtibinnmiesy the-cantetereqiives
exanp| e, has 40-50% bi oavailability when adm ni stered
OBICRYEe by the oral route. The conpounds of the
i nvention, for exanple the conpound
@oﬁgzoﬁﬁ&’é SthOFRRRNZ QY AP R pard dHnRKERARMR VS rRRX¥! | C
aci d (I-nmethanesul phonyl - pi peridin-4- yl)-am de, have
apretlacide rwelllrknpivtrto the skildes! fe@oki2)nd bihinbihods setaut balowynd agl

ArieE B O P o iR RHEG BB Bi i PRI R 1t rgprons
e ivhith 45620 edh&eiilbyarefegdmeel i ve for CDK2 over

GSK3b. Therefore the action of the conmpounds is

dom nated by cell cycle effects via the
For example, compounds of the formula (I) can be prepared by the sequence of

reactions shown in Scheme 1.

The starting material for the synthetic route shown in Scheme 1 is the 4-nitro-
pyrazole-3-carboxylic acid (X) which can either be obtained commercially or can
be prepared by nitration of the corresponding 4-unsubstituted pyrazole carboxy

compound.



CDK i nhibition and not conplicated by the additiona
consequences of GSK3beta inhibition on, for exanple,

w0 p®al7iGeensi tivity, growth factor action. PCT/GB2006/000193

Theconpounds there have a clfpner cell cycle
inhibition profile and fewer side effects fromthe
additional effects via GSK3 beta. A conparison of the
bi ol ogi cal properties of the conpound

4- (2, 6-di chiar o-penzoyl ami no) - | H- pyr addDe- 3

car boxyliclacid E

(I - et ha 6|-piperi5?ﬁ-4-y|)- th the
properti i t sOH 6-di fIéJc%lobenzoy ani/no arfEbgue is

set out ij Exanple 11 bel oW et hods N the
Preparation of Conpounds of the For a (l) Inthis
section, as(Xh all other sections of thigd apMli cation
unl ess the context indicates otherw se eferences to
Formula (1) also include all sub-grid&fCand exanpl es
t herof as defined herein. Were a reference is made to
a group R1 and R3 or any other "R' group, the
definition of the group in question is ay set out
above andDas set out in the follow ng sections of this
applicatign unless the context requiregyt herw se.
Conpouyxles Hhe formula (1) can be pr pat e Oi n
accordance Wi th synt heti cRhEPRbds wel |
skill ed pe : d by*methods Ser ouf b as
described \I n gur apyii cati cr@s®CT/ GB20N4L 03179 (WO
2005/ 01225Q)~Nt he contents of which aHe incorporated
herein by Hefer¢xup. For exanpl e, conpouzﬁﬁ)of t he
formula (1) can be prepared by the sequence’ of
reactions sho in Schene 1. The starting material for
the synthetic rﬁu shown in Schene 1 is the
4-ni tropyrazo| €3 carboxylic acid (X) which can
ei ther be obtgi ned comercially or can be prepared by
nitration of the correspondi ng 4-unsulstituted
pyrazol e caf boxy conpound. Schene 1 Thejjnitro-pyrazol e
carboxyliclacid (X) is converted toqt correspondi ng
ester (R, THH ex%gple the methyl For et egper (of
which the ethyl esier is Et¥hkn), by reactljion With the
suc

appropri ate h—as—ethan® in e esen of
aﬁpacfd / OH EDAC/HOBL /, N/CFQ3
N—N N—N
H H
(1
XIV)
Scheme 1

The nitro-pyrazole carboxylic acid (X) is converted to the corresponding ester (XI),
for example the methyl or ethyl ester (of which the ethyl ester is shown), by
reaction with the appropriate alcohol such as ethanol in the presence of an acid
catalyst or thionyl chloride. The reaction may be carried out at ambient temperature

using the esterifying alcohol as the solvent.
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catal yst or thionyl chloride. The reaction may be
carried out at anbient tenperature using the
w@2i0en7f4yé ng al cohol as the sol vent. The nitr o-BSI/6B2006/000193
(XI') can be reduced to the cpyresponding amne (Xl1)
by standard nethods for converting a nitro group to an
am' no group. Thus for exarrpl e, the nitro group can be

FHe i e (e e auoras s ogammameAEa Xl iphy sapard
%tﬁ&fs rfbﬁ(%n%&ttmg'& rﬁ‘tr§g ﬁ% ary Hlﬁﬁloa%%??;; hf‘ﬁ't%' Bcﬁtexgﬂpiee{ﬁ%

tenperature. Thé resu g am ne
@drwenonle dan be tedgceaitodie z(ﬁz(inb by hly;iragem‘tiomwem philaaluurmon d

CTITATAE SV TEN e MERTENE, G N
@geamamam ﬁ]m}zhehﬁteﬁﬁ)@faluﬁg out at around roomtenperature
in a polar solvent such as dioxan. The acid chloride

n be prepare treatment of the carboxylic acid

Pt ng, (%H%anchﬁ convered tetheamide 4X1ohy wepetion with an
9?1@ &)‘1 ori‘agl ?E4 %rrhﬁ‘lagi’@dafl ?Igﬁfeﬁﬁes% ceaofcaai#o"ill s erf’ﬁn%%et such
eac

met hyl “for mam a po Ass
sairtetlpflarhine. dbe deamhbﬂnmay&le )chrrxeﬁlout atdeoundsroain temperature ina

GolE 5 “Shelionng Taiond ctlori ke BesRaLMD rstmens of the

Eﬁl@oﬁl}l‘ﬂc%ld Kb I%Ithrt%ﬁ | é?ﬂbri’&et & 1 j‘ﬁ%a&ﬁfnm%ﬂ Bkéigﬂﬁl?&lde

RICO2H in the presence of am de coupling reagent
ﬂm@uewenmﬁmta}ytmmoum of dnmeﬂqd fiertrianridefor by pedction of a

ents i nclude 1, 3-
%’% oﬁ%ligr%&aﬁ@sdw%’@gﬁ (Sheehan et al, J.
Arrer . Chem Soc. 1955, 77, 1067),

AseinhjtbrndtiSto-wbingehbytia Féhl@)@lldé efyhod- deséritediabbi €l@he amine
fé’qﬁferred to herein either as EDC or EDAC but al so

WP B qopEerigd toghe pmide (XH) hasearton witk @mﬂr@ﬁym acig
e T e

thetfetrnarmtdfpepmdﬁﬂunlmgbm Kahipies oﬁhmhpb@‘eﬁts (ihtAidd 1,8nd

S EROSS AR GO ) el ol ey Shtsupant 45, 72

hesnf 1Jé@fypgf(gsaiﬂ@étﬁylélﬁm%ﬂ;’agg()%%ordﬁnﬁ&e gleferrI&H ﬁé%@ﬂfe‘?tﬂer

Letters, 1990 rrbodi i m de- based coupl 1 ng
ayBRCor A G but afSe foous irythe euds EDUomdi WaCDN(Shietlan et al, J.

b’rgy@ﬁe%,yi g1 azg %%)?tu{c;n%rg-base% coupl)lng( agents such as O-(7-
azabenzotriazol-1-yl)-N,N,N’,N *-tetramethyluronium hexafluorophosphate (HATU)
and phosphonium-based coupling agents such as 1-benzo-triazolyloxytris-
(pyrrolidino)phosphonium hexafluorophosphate (PyBOP) (Castro et al,
Tetrahedron Letters, 1990, 31, 205). Carbodiimide-based coupling agents are
advantageously used in combination with 1-hydroxy-7-azabenzotriazole (HOAt) (L.
A. Carpino, J. Amer. Chem. Soc., 1993, 115, 4397) or 1-hydroxybenzotriazole
(HOB) (Konig et al, Chem. Ber., 103, 708, 2024-2034). Preferred coupling
reagents include EDC (EDAC) and DCC in combination with HOAt or HOBt.

The coupling reaction is typically carried out in a non-aqueous, non-protic solvent

such as acetonitrile, dioxan, dimethylsulphoxide, dichloromethane,



10

15

w®Be006/077403, 708, 2024-2034).

A. Carpino, J Aner. Chem Soc, 1993, 115, 4397) or
1- hydroxybenzotriazole (HOBt) (Konig et al, Chem
Preferred coupl i nBCT/GB2006/000193
reagents i nclude EDC ( EDAC) d DCC in conbi nation
with HOAt or HOBt. The coupli’ng reaction is typically
carried out in a non-aqueous, non-protic solvent such

as acetonitrile,_ dioxan, dimethylsul phoxide,
giaeipyiermantdner Y@y yrebding:fr deapaqueous solvent optionally

%p%@ﬂ%eﬁ% f?}yc{nrecgr rQ ﬁnsc%lﬁ 05' s8fleA9UEHY ?eaﬁ@éﬁ’ ga?febe carried out at

y togethér Wi th one or nore m scl
coors tdnveandtare cihwheredhd feactanta ardlessaasiative dfod ekaraplerin dm case
t enper at ure or \/\A']}ere e reactants, are | ess reactive
of Slectspoganilies SogHon AT HIFPBHE SHIPS 3R Fnes
@l?hbﬂﬁm@é gﬁ)tu'b%t%tal?ﬁ%ﬁﬂht@@ @é&%@ﬁeﬁﬁ&lﬁt\ﬁé The reaction may

phonani de grooups) at an appropriately elevate
tbe wp@mdtom m therpmsm;a@tf Amontieiyrioing base) fodexample a tertiery amine

Pl O aR,  ©°™ °
|V Af di i sopropyl et hyl am ne. The amde (XIIl) is

alhb aeddey 1shsuﬂ>s£duyﬁ@>dhydiolyhai toahdeatpbtyticaeidd XM ¥y
treat rrfgnt wi th an aqueous al kali petal hydroxide

§119@tﬁ1% &n@ﬂa@%aa@h nm@l hydponds Wé‘BtSP@Hmrlé’éi&’il% gy
e otiBA s ot a0 Be PR S in B SRR . SR A8y 80an
talcphcle(lel gy metmnel) ahd tle raaniex mietaee iseppealht heaeed t @mon-

t t 50-60 C. Th [ ird (X
SRR G e G50 DB, AP P4 BB GO O 1 he f or mul & (1)
by reaction with an am ne R3-NH2 using the am de

The Rhibex FRNAbid (701 @R $ifen ReDnd&R8e a LoEPouhP6f B %‘Fﬁhﬂa @

the am de coupling reaction may be carried out in the
by aeastior vaih anpmian & MHB: using the pml@rfogmngemdlémhd@srlbed

C d f th
A ) PR SR o Ry SRRt e
préSefercd EDC andEIOBTEN 2 polah SolfértisOelpys XY, e car boxylic
a(:| d (X), or an activated derivative thereof such as

Cld chloride, is reacted wi.th am ne R3-NH2 using
PrntErage eBterh utedn P rP oL H6 e preta &gjmr%%g. Ve
2&0@&&&%@%%9[&%@'@‘19 (XV) which is then reduced to

e correspondi ng am no conmpound (XVI) using a

st andard net hod
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of reducing nitro groups, for exanple the nethod
i nvol vi ng hydrogenati on over a Pd/ C catal yst as

waele®eniedd above. The amine (XVI) is then coupP@GBRG06/000193

a earboxylic acid of the forypjula R1- CO2H or an
activated derivative thereof” such as an acid chloride
or anhydri de under the am de-form ng conditions
descri bed above in relation to Schene 1. Thus, for

exanpl e, 2an alternative to using an acid chiNPpdey

the coupl jing reaction canap _cagsried out in the 3
presenc @2HEDC) -and2 t in a sol vent C N/R
DVF to qi a conpound of the formura™XF) which H

correspghds*to a conpound of the formula (1) 1eMNei n

R2b i s hydrogen. Conpounds of the fornmula (1) can al so

be prep d froma conpound of the formula (XVII1):b (XV)
reactionWth an appropriate sul phonyl ating agent, flor
exanpl e a sul phonyl chloride such as net hanesul phonyl

chi ori dgea illustrative reaction sequence show

thh corbr}«ﬁ/er'soel3 n oft a conpound of the formula (XVII nlq2 O

i nt pho MerivativegRuiotige formula (1) is set 3
ouﬁ%in Scheme 3 As shown in Schene 3,¢a ) N/R
coffpoun

ofWthe formula (L) in which R31s a _ H
pi peri dimg-tY ng bearing aEl:lQ/ KByl group - SO Zﬁél N

(i.e. a cpmpound of the fornmula (XI X)) can be prepared

by reacting thgnconpound of the fornmula (XVI1) with a  (XVI)
sul phonyl chlori'de RASO2CI (such as net hane sul phonyl
chloride) in the presence ofclkemern nterfering base

such as diisopropyl ethylam ne. The reaction is

typically carried out at roomtenperature in a

non- aqueous non-protic solvent such as di oxane and

dn Spheareohdhnpitie-pyraele catbpoliglacidXor orhasctvatedderivative
ftl?e'iéﬁf'sﬁclﬁé‘bsa%gid EﬁXrlgee i@ggﬁéig%hfagnqﬁ?bﬁqmrlﬁi the, amide
sources, or can be prépared by a nunber of" procedures.

Fartning asfplitonsalekatited lapbwenty | givathe hitttepyraasieamidy @@y whlich is
by reacting an al kyl halide with sodi um sul phite w

Wi t h
TERye O 41t CRpGROBEMS AR eomapaundK Vd) eHng 4 standard method
WRt R EHL RXRE ErobuBs, O dRample the method involving hydrogenation over a

Pd/C catalyst as described above.

The amine (XVI) is then coupled with a carboxylic acid of the formula R!-CO,H or
an activated derivative thereof such as an acid chloride or anhydride under the
amide-forming conditions described above in relation to Scheme 1. Thus, for
example, as an alternative to using an acid chloride, the coupling reaction can be
carried out in the presence of EDAC (EDC) and HOBt in a solvent such as DMF to
give a compound of the formula (I’) which corresponds to a compound of the

formula (I) wherein R* is hydrogen.

Compounds of the formula (I) can also be prepared from a compound of the
formula (XVII):



10

15

20

t he correspondi ng sul phonic acid foll owed by treatnent
with thionyl chloride in the presence of DVF to give

wao b@esul4phonyl chloride.ln an alternative prepeCEHGBRIVS/000193

a thiol RASH R4aSH can be p%@cted wi th potassi um
nitrate and sul phuryl chlori'de to give the required
sul phonyl chloride. In many of the reactions descri bed
above, it may be ngcessary to protect one or nore
groups to prevent Feaction fromtaking place at an
undesirabl e | oc on the nol ecul e. Exanpl es of
protecting groups, mstaods of protecting and
deprotecting functional grjpups,T<a found in
Protective Goups i c Synthepis (T. G een and
P. Wits; 3rd Edition; {John € Sons, 1999). For
exanpl e, an am ne guod)é may Fbe protected as an anide
(-NRCO-R) or a urethane (-NRCOOR), fax \q?arrple as: a
met hyl am de (- NFKI}C}B) a benzyl oxy am
(3 NS OWIHE QR the@h%onﬂ&tn?gb geﬁﬂtf&"ékaﬁl 1éLsulphonyl
-NHCOCI:(CHS) -NH B ; i phenyl - 2- propoxg)/
shipede §u0hmwetl@@e@ﬁsl)cm6m@ades -NH Bpoc), as a

9-fl uorenyl met hoxy am de (-NH Fnoc), as a

R ——
forgule @EVIdhintr adplivnlybdetivativebeofthd\fdrhulq)) is 88 @l in Scheme 3.

allyloxy amde (-NHAlloc), or as a
2(- phzﬁzl sul phonyl) et hyl oxy amide (-NHPsec). O her

protecfiing groups for am nes, suchjas cyclic amnes

and cyclic N-H groups, ingl ol uenesul phonyl
(tosyl) Nﬂd th ul ph@ngdm(ngsyl) '_Fgr p b&nA/|
groups S ajar- thoxybenzyl rgigzzf ‘%
car box I| aci p may®be protectef asNan er for
exanpl eH S: &Jv, aI kyl est er (eHg., a nethyl ester;

a tbutyl ester),; Cl-7 hal oal kyl ester®.g., a Cl-7
tri hal oal kyl est er) a MCl 7 al kyl silyl- Ci-7alkyl
ester; or a C5-20 aryl haI | ester (e.g., a
benzyl ester; a nit robenz§? B%%r); or as an ami de,
for exanple, as a nmethyl ami de. A thiol group may be

As ch@ed BOSchefle Eu@ﬁmF)ﬁundB@f tBe FdMm@RL (M WhisiRR? if 1per1d1ne
exanpl e, as; a benzy t hi get her; an acet am donet

AT q:arl(ngg_sg];@gpﬁ( m\peqownd ©hthe formula (%IX)) can
i}gé&élﬁ%{fgg b@t&Rtihd Bl c%ﬁﬁ)'gﬁhc?opt?lg %rrrﬁffmﬂsj idfa stuvp%onyl
chloride R*SO,CI (such as methane sulphonyl chloride) in the presence of a non-
interfering base such as diisopropylethylamine. The reaction is typically carried out
at room temperature in a non-aqueous non-protic solvent such as dioxane and

dichloromethane.

The sulphonyl chlorides of the formula R*SO,Cl may be obtained from commercial
sources, or can be prepared by a number of procedures. For example,
alkylsulphonyl chlorides can be prepared by reacting an alkyl halide with sodium
sulphite with heating in an aqueous organic solvent such as water/dioxane to form
the corresponding sulphonic acid followed by treatment with thionyl chloride in the

presence of DMF to give the sulphonyl chloride.
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(Xtrrr)y, (X1rv), (XVvV) and (XVl)) used in the processes
set forth above and in the exanples represent a

wo eoobhei@spect of the invention. Methods of PCT/GB2006/000193

PurificationThe conpounds be isolated and purified
by a nunber of nethods well kKnown to those skilled in
the art and exanpl es of such nethods include

chr omat ogr aphi ¢ technlques sucq as col umm

gpgromlmmﬁgrva pgpagasion, a gniifﬂq Sglg 5?3 Tt ggrla?hggtechw@h mf%a@pgum
| a. e 1,V e 0
Syl o8 e W RER A udlonb llgedls oo

such as t he conpounds descri bed herein. The mnet hods
omahi 6f the GerctiofhddorbaibaPEMt b{be aessaRs s protect one or

spectronetry (MS) can he varied to Vi

FOFALEUPHIP IV Ecac o EomepEng Rlage g @W@%ﬁ "d focation on the
e

dehasld. cﬁka%pléﬂg o r%s%gﬁ(%sb d Iggfh'o L rbRBtAS afd

preparative gra ve varyi ng
deprotenting fimctiondl @raips, e;tansbe dochdnn dirbieeti, Gamms in Organic

S ey BB By T B DB tsan Sen 1909y
LM Anfh1O Whnidhing Ugm&g%guisou peoebed Bt RO8SiRI(ENRESLR) besl

in Rosentreter Optimal fraction
uithapet(iINCORORB).dpnexaniple a5 Wethylangdeit-NiFeR-CHa 4:

159-. 6 Wit ki, D,
Shiod imigh (NI OC G P S b et
liNEE OPO O TP L-NRI-BREY; QQLblphdnlyDrleﬂopﬂxml’fﬁﬂ@gI\mﬂ@J rrass
&{chtrorrete latformfor the preparative purificati

ChxCotliedls, 20 BRacy 29 Sclipgeherethpry amides-Nil-Iag as 2
s ver%gﬁ%éﬁ&ﬁa@@%@2&%@#?13%@1‘%?%%"‘1?%&&3?&% G-
ITIEPT)F s @24@9{ tﬁrmtv‘raéthﬁlefy amrdet(émdrﬂ‘ralt:)‘r,] h?atgailsdoneatimmln
skilled in the will appreciate tk

ﬁ%ﬂo bt anahBhe P B Geley aid B EEE e
t@&fn? g}&}%}%rfor A8 suElt‘é’sS@ycHE 8RR khd BetefochaifeM-H groups,

t hod be used i n place of the reverse phase
netlindedts ludesseibons! (hesyd anfVpxthapespplroay] (reesyD-ausins\and dapzyl

%ﬁ#?ﬁﬁgsvﬁ%%ﬁ%ﬁgxygﬁﬁyi 2121}4\3‘3 g%%/ug)L A ackg@ﬁ}cvaézlq group may
the@rarbited heat et fof ep@aﬂﬁﬂé b0 €ciHlies eauaﬂ (e C@m‘éﬂly[ hgger at-

el uents are conp atible th OSItIVG ion el ectrosp

rpisd esfpRica ﬂmbalpglkylmlr éﬁyg nY Cos thalashd R lbki- calkylsilyl-
Ci-7alkyl ester; or a Cs.po aryl-Cy.7 alkyl ester (e.g., a benzyl ester; a nitrobenzyl
ester); or as an amide, for example, as a methyl amide. A thiol group may be
protected, for example, as a thioether (-SR), for example, as: a benzyl thioether; an
acetamidomethyl ether (-S-CH,NHC(=0)CHs).

Novel chemical intermediates (for example novel compounds of the formulae
(XIII), (XIV), (XV) and (XVI)) used in the processes set forth above and in the

examples represent a further aspect of the invention.

Methods of Purification
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solutions e.g. nornmal phase LC, alternatively buffered
nobi | e phase, basic nodifiers etc as outlined in the
net hods descri bed above coul d al t ePCEGBY®6H00193
be used to purify the conpoypnds. Pharnmaceuti cal

Formul ations Wiile it is possible for the active
conpound to be adm nistered alone, it is preferabl e to
present it as a pharnaceutical conposition (e

floe nompeunds yeyririselated and phrfst bjoneumberiof enad ouaiidknstvn

oo i80ns P ad fatiies ot Bith PeyBas fhgpuds shromatographic

e¢RhigL&ush altblu@Rtchrorhdthgr@pisy (eb%fl s alroﬁmlgrdphypm HPLC.

ﬁr eservatives, lubricants, or mat eri al s wel

rrpwRtive LOMESks glstandard and efﬁq@n@rmeth% uwﬁtfpb?hﬁlwﬁefttmof
%ﬁ%{l %P%%gfcl fotully @R@%& Rt doﬁ}@gﬁ@b‘ cfeﬁcﬁ&fd REAAP e The ﬁﬁﬁ{&@ for

late so
deslngiditiedmatdehephh €IG) hed mpys. spBetrdnettyl (MS)aoambeIWﬂed)fo

h -
%?cg/mhc age%g]ti ssealégng,ct:llggg t@%ﬁ@ﬁﬁ%&xéﬁ %gcf Prggrogecfj detgceulg)tnsof 1;dllqeat

ngll% WWVO a6l 66ne ?}%ﬁ%@@ g?ad?e@l@ L@rlﬁé’tﬁ&ﬂ will involve

i cat1 ons at ari se m reduced | evel s of red
lvhnymg @dlrhss, cvolawtu ¢leenitd moldnodifiess, aﬁcbgra@ﬁatanethods are well

B A PRen B o e oY RERAR pRCTER Y them t

il oAt gonddd. aGhBrméthodshre desthbed 1nth%eﬂt&&§1€U I Huber U.;
|nvent|on further provides pharnaceuti cal

&mmé ﬁtactmrscoll@gtm@m merpratiyedd/ Vi d Graehobemo P09k 16(Rg 1 59-

T e e

WuitbrnQﬂQu ﬂ{ro ﬁbpirﬁﬁ@@lhqum ahoyhacupeabiyatiss spaltlrolnmtes
exci pi ents, fers, adjuvants, stabilizers, or oth
mt@rmafp%the @gepaéaéw .p&}@’écﬁ@p@mﬁ angipyiacal @palysis of compound'

@Flﬁfegaj:@ bgéye;ny 2®%§957(§)'"@|2§ 9. as used herein pertains

0 conjpoun mat’eri al's, ’conposi tions, and/or dosage
forrrs whi ch are wi thin the scope of sound nmedi cal

Jmeg;ueln systesm Fargtukiéyihg compenrids visqre pasetive LG-M$és deseribadgn
t hout esS| 0
o SrpEHsRal s brio W D0pBa &bin SUAEFRHEim Sl Gpirteac
GRARItbraal VS stcbRMHHE MSthetis@o Mds d@scﬁB&S&ﬁﬂ@ b&used. In particular,
benefit/risk ratio. Each carrier,
normal phase preparative LC based methods might be used in place of the reverse
phase methods described here. Most preparative LC-MS systems utilise reverse
phase LC and volatile acidic modifiers, since the approach is very effective for the
purification of small molecules and because the eluents are compatible with
positive ion electrospray mass spectrometry. Employing other chromatographic
solutions e.g. normal phase LC, alternatively buffered mobile phase, basic

modifiers etc as outlined in the analytical methods described above could

alternatively be used to purify the compounds.

Pharmaceutical Formulations

While it is possible for the active compound to be administered alone, it is

preferable to present it as a pharmaceutical composition (e.g. formulation)
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exci pient, etc. nust also be "acceptable” in the sense
of being conpatible with the other ingredients of the

wo oot AatLé on. Accordingly, in a further aspectPCT/582006/000193

i nvention provides conpounds,pof the formula (1) and

sub- groups thereof as deflné§ herein in the form of
pharmaceutical conpositions. The pharnaceutica
conpositions can be in any formsuitable for ora
samprisiag at leastope eetive domnoand efithe inyshtipatagether pith@ne or more

‘Jﬁgﬁnga!c{aﬁtlcﬁlg%c ggatbil J:a‘mg ad?lﬁfqﬁgeégﬂ#lmﬁg rHllﬂ'eﬁ't% rﬂ%e{r? Duffers,

i ons are ntend

achiles! pxaédr@atlﬁebl,elubﬁ@msber dtherruhtatisiel vxfenrknbmhrtavlﬁfsé) sisilled
i.ntramuscul ar, intraperitoneal, subcutaneous

i herarsandaptighallt oth%rrth@r@p%nc on granbiglagtic ageats ferexgmple
%?%9 Hat retdluéesblﬁﬁalf@él kR $13he s1gé‘£1t1:§dt§£‘ﬁ58&at@& h&fh Means
0 y

e Ivery. |very can us I njection,
shemothtepm Paftiesiao exampleooipech agmm includs hutivematic a@mtsbmd

Vi a ssive delivery o hrough.the ytilisatio

St AR PR et gkt dhe BiaRHER e Potieran R St
@Qaﬂ%&queefd ﬁ?@&e%ﬂ&&ﬁﬂhcaaem ﬂﬁhtsirfsétfﬂoﬁﬂreﬂﬁ@édl{@%lﬁgfh‘éa ®food
and non-aqueous sterile injection solutions which may

collt @i whitamblood x@l&aﬁtrgxamplfefeeythrOpbr@@n €EP Q3 tzmamgijocyte

IR bR o B ETby PO B enfes P

@ﬂﬁu&mggwwﬁ@umgcgpyIS|on formul ations), |iposone
conponents for form ng |iposones, gellable polyners

for form ng polyneric gels, hilisation protectants
st inirator fulenpevi Ppﬁﬁlrmaé?uw | ¢pmpositions, as

angmd éb?v@ gantdr}ﬁ?;[ﬁ&;é 6@%11%1(“19% §ﬁ1’1£‘ﬂltacétﬁc§l R tlﬁ)e nfcB 1smg

rendering t or nu Isotonic wth t
aflmtitieg enlcast dad actewei givgotind, Bl dcﬁmda]ubm,ab ga‘thn'rrmt}aone(ms

for renteral .admn rati.on aI S ake orm
Nt T R e S
mmz@fé BEStheUSRRAMIS NG REEHed hefth.t hi ckem ng agent s

(R G Strickly, Solubilizing Excipients in oral and

i njectabl e formul ati ons, Pharnmaceutical Research, Vol

ﬂ@z;nmmmgcezgqalb@@yeptabl@fr s herein rertenstto cgmpounds,
'Cngegcélézﬁ lcg{n‘f)gﬁtlgﬁs ‘f‘t&iﬁ/ﬂp&(géaégfjor{ng V@Hﬁgg S\!virtlﬁﬂ the S60Pe of sound
suddicat jelgient, auaa}olé fc@ﬂisé hﬁcoﬁlaarcnwithtﬂna)msspd:s c»fai sme ecﬂ' @@.
human) without excessive toxicity, irritation, allergic response, or other problem or
complication, commensurate with a reasonable benefit/risk ratio. Each carrier,
excipient, etc. must also be “acceptable” in the sense of being compatible with the

other ingredients of the formulation.

Accordingly, in a further aspect, the invention provides compounds of the formula
(I) and sub-groups thereof as defined herein in the form of pharmaceutical

compositions.

The pharmaceutical compositions can be in any form suitable for oral, parenteral,
topical, intranasal, ophthalmic, otic, rectal, intra-vaginal, or transdermal

administration. Where the compositions are intended for parenteral administration,
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acceptable range is pH 2-12 for intravenous and
i ntranmuscul ar adm ni stration, but subcutaneously the

WO 200g0774%6 pH 2. 7-9.0. The sol ution pH is cont redT/6820$/000193

either the salt formof the ug, strong aci ds/ bases
such as hydrochloric acid or 'sodi um hydroxi de, or by
solutions of buffers which include but are not Iimted
to bufferl soI tlonsforrredfromglymne citrate,

excap e f Oréﬁ%‘ieﬁa‘t‘sethPlé%tmrapﬁ%@ﬁ%lt e,
%ﬁb&l@dﬂ%gﬁs‘)&%ﬁﬁfsﬁﬂla@& RPaRIA ﬂ@ﬁveﬁ{ Rtk *targécr SRPANRL G by

The conbi nati on of an aqueous solution
vrieons ifutivreonethentheans of delives s UFtieaddiaaty dan.be.by tolus

| f ct.abl e, for,nmul ati ons.
JEcHohy é}%o)“ t'sffﬁ itusigp a&ﬁfléefrs]‘mﬁ?%%md e BHEYe
dskeebry br ihagiebtthdliglifebAdE abm%& infigadfmpit are not
[imt ed to propyl ene glycol, ethanol, "pol yet hyl ene

300, _pol yet hyl ene col 400, glycerin,
%L %9‘111‘5@13 ; i/?éloe%/)m@pte %O%E%rmtpratacim%s@am@ nslydepRueous

| ut
e R
Buitrsf mcteniostatso o salaentsisuginicysolvent nistturds @cm&xtahway S,
oSt R S, SRl ThEE e g S e hiané emion
RRAYEA6RH! 1§Ho8OmAE C}%Jh%n@ %r'fﬁﬂlﬂ%ﬁfé&%'e& g@ﬁgfb%ypm&s bi,e

sol vents ‘and surfactants used |
&mmganﬂhemrm gels, hzl@pblhis@tmnpraitectan‘s aadh domblnathms (133 egd:ntsrfor
uI tin

ach ot her .
PR PR En g b BRE MepP i i L able R e o
fmw@hugot@nc Withi thé bRb@of theliklehdsd leViplent. | ﬂ%ﬁ@é&@cal
water solubility can be achi eved through nol ecul ar

Eamylations fos pargntesaladaivigeation may @B(pt%@ pssfosm of etjeronsiand
AOHLGAUCEES stfR B OAIRARR IR oMb Lyl LRl BL LAYl

anes an nner - aqueous core-an
thiekeaing agems R £G. S)(frwk]iz@@olﬂ’ﬂhhz%ﬂﬁi&ﬁhﬂ@s trorihendl igjeetablRf

dr hob| it at el drophobi c drugs can be
BB R Charioei o Bty YPhaliy a0 b ecieso)
encapsul ated or intercalated within the | i posone.

%ﬁbl@@dﬂ@ tHAf 9 SshiZaBRR call BeoRBiled t8hd (‘.lt%f‘rgd Bhckiy t?d%%ﬁ B PH
| f the drug nol ecul e beconmes an Integral part o

pqugq;tglebﬁ if theatrug's pK,, is sufficiently away from the formulation pH value. The
acceptable range is pH 2-12 for intravenous and intramuscular administration, but
subcutaneously the range is pH 2.7-9.0. The solution pH is controlled by either the salt
form of the drug, strong acids/bases such as hydrochloric acid or sodium hydroxide, or
by solutions of buffers which include but are not limited to buffering solutions formed
from glycine, citrate, acetate, maleate, succinate, histidine, phosphate,

tristhydroxymethyl)aminomethane (TRIS), or carbonate.

The combination of an aqueous solution and a water-soluble organic solvent/surfactant
(i.e., a cosolvent) is often used in injectable formulations. The water-soluble organic
solvents and surfactants used in injectable formulations include but are not limited to
propylene glycol, ethanol, polyethylene glycol 300, polyethylene glycol 400, glycerin,
dimethylacetamide (DMA), N-methyl-2-pyrrolidone (NMP; Pharmasolve),
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menbrane, and in this case, the hydrophobic drug is
dissolved in the lipid portion of the lipid bilayer. A

WO 2@b0i414 | posonme formul ati on contai ns wat er WETGB2006/000193

phosphol i pid at -5-20 ng/ m AN isotonicifier, a pH
5-8 buffer, and optionally 5%olesterol The
formul ati ons may be presented in unit-dose or

ti-dose containers, for exanple seal ed anpoul es and

Tty Sulherida (DSOS e s S Croppbet g Gramophor K 60, and

b |
PR e SRR ch ) oot M BE A P Brif o
imedioni ons, i mMmedi ately prlor to use. The

phar maceuti cal fornulation can be prepared by

BB B PR APESRoL sphnpoe s GiveaherBi by e

ROl 80 ¢ the leRBBE-dilEaNid \ohté-BiSAHIE Solvdr hnd surfactants used in
Freeze- drylng and l'yophilisation are therefore used

ﬁ@m’@mlaﬂg 2%y b‘ﬁm‘fabk foyplatans prdreads v ineombinatonsivsth
ar I%%?g@&éf}g Ter otrga Pﬁrt?g&rﬁg%ﬁ an 8I egissg%l! ?‘?zléﬁ?dyaﬁea“ 2-fold prior

uiﬁhbﬂeymﬂﬁdﬁﬁemntainers appropriate for
| yophilisation (e.g. vials). In the case of vials,

the are artiall sto ed wi.th | yo-stoppers
SORCERPRe e 0 lfyoce%l@@fhwgeiﬁ%rog%p@éqe@rt 0
EMﬁpgkgﬁé@ﬁmnggng@guﬁﬁandard condi tions and then
hernetically capped formng a stable, dry |yophile

formulation. The conposition will typically have a | ow
Lapsisgmah amlesedcsmeeml vegicles dogmosehahosiys epgd bilem

d f th
R iy RARERS SR Bl Bhancin Y SGelpneeeFor 6o

ﬁm: IHHpeﬁﬂﬁlgf(Q{ tlenavelloe’hyﬂfaipﬁmmm,gna@aﬁteisy hyd:5pR6Isit Aeugs
buffers, antiox]dants, preservatives, and

F%ﬁqublélaﬁeyévéwsonrwfélaq dyygrteepmes praapgelafidodiphat e,

s IR S04 ETIL G  1L05

tiposminies uf thieidreg mmﬂ)eumﬂhbexgjnye{seamhnegtrhh pmt eﬁthekimniltﬂtagelr

PR LR Biscpb ShohcEortkmty ke 18 pPucn i pigeporton

Hpmeuﬁﬁdi Hﬂ@yé? eﬁ&?}&féaﬁ?ﬁ(ﬂoﬁ@ Foirh Hafch Eéntaﬁ@ WRAter @fthd

and its salts est ers of parahydroxybenzoi c aci d,

phespbplipishitof ounahal an fsetonjdifier, e phios-8 tutffenpmdsitionally

cholesterol.

The formulations may be presented in unit-dose or multi-dose containers, for
example sealed ampoules and vials, and may be stored in a freeze-dried
(lyophilised) condition requiring only the addition of the sterile liquid carrier, for

example water for injections, immediately prior to use.

The pharmaceutical formulation can be prepared by lyophilising a compound of
Formula (I) or acid addition salt thereof. Lyophilisation refers to the procedure of
freeze-drying a composition. Freeze-drying and lyophilisation are therefore used
herein as synonyms. A typical process is to solubilise the compound and the

resulting formulation is clarified, sterile filtered and aseptically transferred to
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wa@paedTdi@am chl ori de,

benzal koni um chl ori de and cetyl pyridi ni um chl ori de.
The buffers nentioned previously, as well as dextrose

adjustnment if necessary. Bul king agents are generally
used in lyophilisation technology for facilitating the
process and/or providing bul k and/ or nechani cal
integrity to the | ph|||zed cake. Bul ki ng agent neans
&ontpersyappeanaiatesior tiephilisatian (g§.gpuiats).c In the 6asgi gt yéals, theyaare

h I
L R S L DR S
apd sutgéctéd 'e)dyep}dhgatmg updercsmﬂaxdmdndmpnsiaMem henpdetically

reconstitution. ulk ent al so be utjli
CAPRFAREIRIAG asSEﬂbé& Pg@i%ﬁ%ﬁe% e hER CADRRsHiA Wil typwgﬂy
kPlH{'é(:ll ﬁﬁlﬁl Yratr %tﬁﬁ,ye gflesrs I?l?anpﬂ“ﬁ%@f& tHaBakA K}/ weight

accepta Inert so erials typ| cal y used
Ibysqdmnlwsghhqfnhe Bwphil&ul ki ng agents include, for
exanpl e, sugars such as gl ucose, maltose, sucrose, and

ARE AR R OLRiog o Dy SRbr e Piadh TRRNLR.

Rleik iy d geyits! @ﬂsp@islﬁg agéns badbisatRalantepresdofias, and
dextran. The ratio of the weight of the bul ki n% agent
tt@n@lﬁeadmﬁt@tm Typicaldufipes @@#ﬂ@nh%phgtex a,ﬁstaéeamtsa ftdrﬁllﬁcme
f&g taﬁ@&aaﬁ&ol%lua% sc%hﬁyamé fd 6% a@ {6 o gauﬁpout
oaou , €.d. In e range aout to 2.
Abdtarindphitee hmnbﬂne‘agglmmlbmqmr@y bd@ﬁl‘[éd‘h}&h@(}h&lﬁém blitytated
%}l ch g%s% tfe cgnq ted and sea SUIt abl e
droxykgisale,a8d eftitrrfiopliecs Bissgvgives may
fihd G deAlen®Bic QLM A3 LR, %GR ardd i éélt@la‘?kﬁ @Qefshﬁ'pﬁra—

contents at appropriateé stages of the forrulation
iy dasbenzdiveacsly ppénod,cehl arobuthzd i emzyltejcabely thimerdsal,t her

R R S S S

& @HRGF, B QRUSS IdB}kt%Pstelaﬁ@ s&@litchiRle 26Ml HRUBBE RS itOMsityRY
be prepared fromsterile powders, granul es and

tagivisenent ifingcesserypr ef err ed enbodi nent of the invention,
t he pharmaceutical conposition is in a formsuitable

TBg{llalgg \él%erﬁ‘éjﬂ]e %ieﬁérﬁﬁ'}tr L in fl}%phﬁﬁm éclmﬁlé)éy fof Ya{c‘ﬂﬂaﬁ{g the
process and/or providing bulk and/or mechanical integrity to the lyophilized cake.
Bulking agent means a freely water soluble, solid particulate diluent that when co-
lyophilised with the compound or salt thereof, provides a physically stable
lyophilized cake, a more optimal freeze-drying process and rapid and complete
reconstitution. The bulking agent may also be utilised to make the solution

isotonic.

The water-soluble bulking agent can be any of the pharmaceutically acceptable
inert solid materials typically used for lyophilisation. Such bulking agents include,
for example, sugars such as glucose, maltose, sucrose, and lactose; polyalcohols
such as sorbitol or mannitol; amino acids such as glycine; polymers such as

polyvinylpyrrolidine; and polysaccharides such as dextran.

can be used for tonicityPCT/GB2006/000193
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Phar maceuti cal conpositions of the present invention
for parenteral injection can also conprise

w@basoeaeut i cal |y acceptable steril e agueous oPCT/GB2006/000193

nonaqueous sol utions, dispergj ons, suspensions or

ermul sions as well as steril e"powders for

reconstitution into sterile injectable sol utions or
sperS| S just prior to use. npl es of suitable

g%é%ﬂ%o Eﬂj’éag 3&111%%% fgeatto th@ wewélﬁ pEactiyg|comppundhis

\Efd]béﬂy%nl'nﬁct‘lll@ﬁﬁ Bﬁ"ﬁraboﬁ’{ &y lﬂ)lout PGt &aﬁllﬁ?UP o‘a‘?l to, about
gl'ycerol propy co pol yethy ene gly

6heglth9nga05@MyméﬁhylceIIulose and suitable

m xtures thereof, vegetable oils (such as olive oil),

Inj ectabl e ar ster as .et.h | eat e.
A E G S ioye il Sl heton avtati be SOty el
uaé s@fledCinal suntgbloBir SﬂJrlfﬁsaklfr‘lrbf ASsdg8 Forintl May BY viaM8tration or
mai nt enance of the required particle size |n t he case

& aufospaing ofiike vighang fhaireonianés Brappieptiaietstagesof e

b f n SO nt ain
g@ﬁg@%@ S&g(aegg Tfl@&rpgglg(? gcgltnuia?i\éﬁ At lay, r{aqlﬂ&y fu?tlh dlfu%on or
@naplasatioy ibnﬁ)raganesy faartdadpls Pdusomhtagdibi. sté?ﬂe v:ﬁ’a§1b@packs.
of the action of mcroorganisns may be ensured by the

usi on of. var.ious antibacterial and ntlf
E ARt R ISR SO B A SR BROBAY BR BIPABAGHRs stril
powaLs, @ahtles AkabRE. | 1 ke. It may al so be desirable to
i ncl ude i sot oni c agents such as sugars, sodium
chloride, and the |ike. Prolonged absorption of the
Imprecraisrisp sabadiceant pEtie itventipnghe prarpecruioal c@mlﬁby is in
[ f absor tion-.such as

A R B0 g R Ry ARBORE 0GR
not stable in aqueous nedia or has low solubility in
Bharenwsutivebéampdsitionaof the praemihodeidndsr paraoaabifdcibe can
in onganlc sol vent,s.. The cqgcent ate can then be

&P bRt PharRRcRuFCRllyRCSFRIARIE SISHLSI ARUSRYS L4 BeBRAICaySsobons,
éﬁﬁer?n@ﬁs Qﬁsp%ﬂ&f)hé:bleé?ﬁﬁlylo% abla) §o%ediB o%@ﬁstfoﬁ%ﬁérﬁﬁuﬂifon

during dosing. Therefore In another aspect
IEO piﬁblﬁ igisdtablephbtions @udlsmzhomsqnﬁiqmor tousec Brpmples n@suitable

f
B BaRT Ao Rt Lot TR SRR Bt tete el e
etbnmeIpolysls (sukBds YiytéroR psdpyu@el gBycol p@mﬂgﬂ&{étglﬁ&ﬂil dnlfhe

dextrose; buffered or not buffered) befo
hkei erceesymatisdcqliodosgigng puitably mizdwmes 6wre@f,| Wge’fﬁble cdls dsuch as

leee&I);'iQLﬁnJ ectable organic esters such as ethyl oleate. Proper fluidity can be

maintained, for example, by the use of coating materials such as lecithin, by the
maintenance of the required particle size in the case of dispersions, and by the use

of surfactants.

The compositions of the present invention may also contain adjuvants such as
preservatives, wetting agents, emulsifying agents, and dispersing agents. Prevention
of the action of microorganisms may be ensured by the inclusion of various
antibacterial and antifungal agents, for example, paraben, chlorobutanol, phenol
sorbic acid, and the like. It may also be desirable to include isotonic agents such as

sugars, sodium chloride, and the like. Prolonged absorption of the injectable
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formul ati ons, Pharmaceuti cal Research, 21(2), 2004,
p201- 230). Exanpl es of solvents and surfactants are

w@ewpprane gl ycol, PEG300, PEG400, ethanol, PCT/GB2006/000193

di met hyl acet am de (DMA), N ngthyl-2-pyrrolidone ( NVP,
Phar masol ve), dycerin, Crenophor EL, Crenophor RH 60
and pol ysorbate. Particul ar non agqueous sol utions are
conmposed of 70-80% propyl ene ycol , and 20-30% _.
phirametuticahformamay hmbraught@howgnyéb@ inchsiqntafggents which delay

R L e

et hanol . Normal | y these solvents are used in
COndinmedund s Actdtabbaial dqyedlisinmkdizdoreias Il@\asbluﬁili‘t}o iraduebwy e

I V bol us |V|nf sion. The typica unts_for bolu
Ppdido i B fesmuiaipdas SeapcpRiateitlRs & OISR}y e foncenirate

%ﬁ’ feh 'be ! Qo a?cﬁ%%gnce%ﬂqtlo@&%’nf ﬁe&tsh@ﬁ‘t@fn ad'&mn be

typl cal anounts 'V infusion formulations are -15%
fulfic@nyly etble, foﬁ%efshort patlod afitime d@dnag dosing: d pyﬂeécne in another
g%col PEG30Q, 00 an hano In one ];11)1

e 1S RSP ViIpeLE PHATEHET joal ‘EOF?BOOSWQMB’&‘@HF g5 rohaffeous

GORSS bérhPeset TntifklyPoff (HeBr $itiré 8kbagicls8Ivehtsywhich can be dosed as
adm ni stration, for exanple by 1njection or infusion.

Foer Thenercaueranls dietad mithar sithlla IV eneipisat (selinn dextrossebuffered
% oﬁt&f?ﬁe{é% ’bgﬁ)r% gcﬁﬂm?s?raklgﬁ gﬁhﬁghhﬁé g}f&ﬁlleh{é ﬁ'fﬁa‘? Qm? ?ﬁ’ectable

al naceu e exclp
Soratulgfond, Iﬂ%ﬁﬁd:eluﬂéaldtes&%lﬂ@i(mmn, phEf-230). Examples of

AP P S0 AT EAPY B 60 A 1 B PG, S0k or
e e e e s e

tGlpdeaing Cranaqyol ES, Compdpdios RHp6( drsl, pdly);z)én@ Partpyitanpsn

| uti wd I
Sauitn e aioRar evepofard b e Saphade Ry, SHERER0 Winol
ReGhARSoulRHBNL BB is6@tiof Q"Héﬁﬁjoﬁécpcfﬁo%)ﬁio?b/lws glycol, and
conpounds of the formula (1) can be for ated in

é@&/mtum eAnpthier lerf@impropiiene glveel and@8% etharoldvgsmelly these
68 1& t?eﬂg%%?%%rﬂ%ﬁgt t I G ufﬁgl e&gﬁ%} atlygd%lt(Z %Iltalﬂeﬂ}éw bolus

et conpositions

RNV GeMEieh TR typickl aiﬂ@amsefo@bom lIV\f@rnQﬁﬁmmd raeb stetfdsmr
with an inert diluent or carrier such as a

SHyearing propiiisme ghigol, PEG398PEGHY: gad--20% for etlslanol The typical

amounts for IV infusion formulations are ~15% for Glycerin, 3% for DMA, and

~10% for propylene glycol, PEG300, PEG400 and ethanol.

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. For
intravenous administration, the solution can be dosed as is, or can be injected into
an infusion bag (containing a pharmaceutically acceptable excipient, such as 0.9%

saline or 5% dextrose), before administration.

In another preferred embodiment, the pharmaceutical composition is in a form

suitable for sub-cutaneous (s.c.) administration.
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sorbitol or mannitol; and/or a non-sugar derived
di l uent such as sodi um car bonate, cal ci um phosphat e,

w@ado6iotmi€ ar bonate, or a cell ul ose or deri vat i R€I/GB2006/000193

thereof such as methyl cellu}pse, ethyl cellulose,
hydr oxypropyl nethyl cellul ose, and starches such as
corn starch. Tablets may al so contain such standard

ingredi ents .as bi.ndin gra ul.ati.ng agents_such as
SRR (PSP G *UHRRS gt G Pt IBeds Hbles

Gh D IETRS; C 'IISHW&

cal%%géig@?e rﬁyl%cel I uzléré%ég ﬁrl%)u%bﬁlcat |S g agen tggan(l sy thlrS and
suspgnsions yublingualdablatsi weafsrs(e pgichpoamidews)l ,patches

antioxidants (e.g. BHT), buffering agents (for exanple

PAGSRREH Lot NELSLAm AL GEYSETERERL

dorenuistbd inkavowtdancedwill kidewn ehtiqlies, ke 8 e6ugH6Rdnlington’s
gtall her Capsul e formul ati ons may_be of the hard

P%%Cﬁut&ﬁa aﬁlﬂce@eMa@k Rublghing{Groanray cBastae Rbali$A-he

active conponent in solid, sem-solid, or liquid form

%h@ttéﬁlet%ﬁﬁiékiﬁ%né:% &%tafu?ﬁ IR dbda g%?ﬁ‘éd@lcpg@%ﬂﬁ#ﬁg%ﬂ

synthetic or plant derived equivalents the
§‘01h| agh iders dieent or earri¢egyich aabketas pr gugas alcelsol o lactmnsmmse

or_un ut t have a coat.i ng,
S P SO B oL A
%ﬁbiﬁhﬁﬁﬁos@hat@ daRJuﬁﬁ%@rb@ﬁaﬁE r&'a' deNGlo§P&t de‘i‘ﬂatuTé"'ﬁefé%@Eﬁdﬂgls

a Eudra tm type pol ymer) can be designed to
Fr@lﬂé’é%lhtlﬁ@, ukaspytoideany prepy hmgel edbinlosecand starches such
b t
AET SR e

goundlating agenm $uehnas pb};fvggﬁﬁy&mhﬁbm dispakgrhufita¢d.g. soglasly
sel q&(@é rel ease the conmpound in the stomach or in
f¥ess RPTMeH BB RS ﬁNSﬂgiké@earépxyr@ffthylﬁel&d@ﬁeb,u lybrigaging a
Shohi 1 sbbinc o cAR U8 @iPRED iBREl L IR
beffgumg&atsa(ﬁqrmgamgbmosﬂhatﬂmmyat@ buﬁei‘ap amﬂ effa’vescent agents

selectivel y. rel eas und under conditions
S e PigpRyRP TikRr VG SRAPIERS AESel bW SR ot
healab bedlidcasRath 4&h hedehe matrix material or rel ease
retardi ng coating can take the formof an erodible

ol yner (e, a% a mal ei ¢ anhydri de pol ¥trrer) which is
B%lleafwma Pne @AY bpabthsihprdgaaorsetigslatinossigey andrean

u I ﬁ%hé 1o ngﬁ)pl\‘?eerﬁ ﬁf%cﬁﬂ' Qetrﬁsslohﬁ a&r 1 cfu?acform'.o‘s(}e&fatm capsules

er alterna e actl
can be formed from animal gelatin or synthetlc or plant derived equivalents thereof.

The solid dosage forms (eg; tablets, capsules etc.) can be coated or un-coated, but
typically have a coating, for example a protective film coating (e.g. a wax or
varnish) or a release controlling coating. The coating (e.g. a Eudragit ™ type
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
under certain pH conditions within the gastrointestinal tract, thereby selectively

release the compound in the stomach or in the ileum or duodenum.
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conpound can be fornulated in a delivery systemthat
provi des osnotic control of the rel ease of the

weowpotnde Osnotic rel ease and ot her del ayed reCEG82006/000193

sust ai ned rel ease fornulatiogi may be prepared in _
accordance wi th nethods well "known to those skilled in
the art. The pharnaceutical conpositions conprise from

i mat el % to approximately 95% preferably from
BBt koivit 1m0 BB R Erelopn G0 mesames i solid mair
[ | [ j.4.0.0 ceording t .
e R Rt B, A URRA M R AR S sy
sugshbeadaptedtth selectivelyofeleasgtha Icemﬁomichlhlﬁler _Scbtmlm@cﬁistdf KhBng
, «tablets. or capsul es, Pharnaceutica i ]
E S AR Y e ——
byt réledReirBiafing SSutiag thy Bkt R BHh ©Ptn @f’otdthlé ?J)lgﬁiler (e.g; amaleic
carriers, if desired granulating a resulttng m Xture,
by Hidsaodgmneny vehich inisxlstantially fontsiondyl emded ec thesiosape form
a
a5

y
i ti.on_of.apprpr,i at Xcipients, into
ot (B P b R Bl BR D s BB By s e
feompbtmedredntbedfermulamdin bAtR ey 8y e tias bt &Sd& sl Sontrol of
&Eat allow the active ingredients to diffuse or be

§ teleaaqiof the rempowet Qemelistrsleassrrndashyslelaed pfieasker
' | : f . Lid di.spersions.
R R B AR AR Ao SR YR RO S
dinspers thophsisbed bfthewn. or nore solids. Solid sol utions
(rmol ecul arly di sperse systens), one_typﬁ of sol;d

j ' . [l..K f.or _use in pharpaceutica
DU RS S Bl Eort o ini 2R L e Ao mate b SoL,
@ % | %% & |2 b i %
e B e S R L
SetiysoBetedionh Phprmasetitad conpepiti@s acchbrdingpe tei ioventioh may be,

. | o lt. or splvent
Bl LR EE R ks e Y (BB At g e rigas,
sepesitalics, dagédspiabletsor cabdutdy, are usual ly semisolid and

waxy in nature, are heated to cause nelting and
of the drug substance, followed by

i ssolutio | . -
%ﬁ?@@ﬁ?ﬁ&agspf&%ﬁi% feropraleadminisiiaticmgsarbetobiaiesd bjheombining
3 detlvélingReh &t QtHCRNd B ﬁi &%eré&?%ﬂaﬁﬁg%rg 4 ?e\éﬁﬁing .rlTr]xi))(ﬂ.euge,
W th excipients, and encapsul ate nt o d gel'afrin
erpigcessingrthe miginees Haldsiront ar readssaysaftebitheaddationvef apptdieiate
excipients, into tablets, dragee cores or capsules. It is also possible for them to be
incorporated into plastics carriers that allow the active ingredients to diffuse or be

released in measured amounts.

The compounds of the invention can also be formulated as solid dispersions. Solid
dispersions are homogeneous extremely fine disperse phases of two or more solids.
Solid solutions (molecularly disperse systems), one type of solid dispersion, are
well known for use in pharmaceutical technology (see (Chiou and Riegelman, J.
Pharm. Sci., 60, 1281-1300 (1971)) and are useful in increasing dissolutioﬂ rates

and increasing the bioavailability of poorly water-soluble drugs.
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use of surface-active and self-enmulsifying carriers
al l ows the encapsul ation of solid dispersions directly

w0 nioe/one gel atin capsules as nelts. Solid plRPOEGBRR@®6/000193

formed inside the capsules when the nelts are cool ed
to roomtenperature. Solid s utions can al so be
manuf act ured by di ssolving the drug and the required
exci pient in either an agueous solution or a .
pHdidrdispstrionsaifidpugsaee geneilly roedpend by susilivasrsolvenidvapoxation

eI kPl kGG S8 R hace i ST DR TSR el g
ssehiigblidand Rexpan hatote afei lee@ditd cAusel teltath andntissoNaiboh bf the

m xed with ex)pients and either made into tablets or

fdrpg sepsianee febpwed hardening by eenling|ty veiy lpwprperatures. The

gs%h}i 'ﬁ?si)leﬁio%%hlthé?{ Be xﬂ{;ﬁr%@,%yeqe@,gmﬁcléﬁ I@Viﬁloé)%c ients an((Ij
I'spersions or solid soluti’ons I’s polyvinyl'pyrrdlidone

(dAvR)sulatddeintar lesé nelatin eagpsties br gompreshed iio pdtdetaatidarhatoaly the

conpQsi t.ion conprjs Ssubstanti al | nor phous solid .
S B Pstrceiive &) Fel-Soi IS IBH bS5 ghy caicasulation of solid
CREPRAUANE BfectlP Brth BiiMetin chpsl @as SXAMIPE §lid MBS ARG

of "Exanple 1;" and (b)  a polynmer selected fromthe

gnsidp theeapsudes wigenathe nyedis gxei qopledyio ran: thomperdtpsvi done) ,
crosslinked pol yvinyl pyrrolidone (crospovi done),

I I I
BB 5 B GBI MR BB GELIY a8
asxicihidnt af EicHee b aq@sdinb sxytidt biyd SRk btcvsieallycdcesshble bethnic
car boxynet hyl cel I ul ose ﬁcroscarnellose),

retveph cllaviddsetemarekridhs salvenkaistnecophsipagsutically acceptable

r . : . | .
TEAS ALeRP B e 001550 ML 38y il
mgtticadiyinated witpedipients and eihdr uhaols éntacdilets er filed altatapsules.
hydr oxypr opyl net hyl cel | ul ose pht hal ate and propyl ene

gl ycol algi nate;wherei.n the ratio qf .said.conpound to
A baticuydaniide RGNS apofiah TopBedeigl Sioroml dibedhs o
J508d kakutiOns i@@bgm@lpﬁ%ﬁfdbﬁmwm xture of one of

chl orof orm or di chl or onet hane and one of nethanol or

et hanol, preferably dich|oronethane/ethanol in a 1:1

r His gesenhiny eptinpeprovigas %Ph%mm%\?licéllé@n%ﬁﬂ@n GOBREBINE Br s

Cs‘ﬁ.ﬂ&ﬁﬁtﬁll@%n’id}shﬁglsbﬂd §<9l1H51L Q4d solid solution comprising

(2) a compound of the formula (I), for example the compound of Example 1; and
(b) a polymer selected from the group consisting of:

polyvinylpyrrolidone (povidone), crosslinked polyvinylpyrrolidone (crospovidone),
hydroxypropyl methylcellulose, hydroxypropylcellulose, polyethylene oxide,
gelatin, crosslinked polyacrylic acid (carbomer), carboxymethylcellulose,
crosslinked carboxymethylcellulose (croscarmellose), methylcellulose, methacrylic
acid copolymer, methacrylate copolymer, and water soluble salts such as sodium
and ammonium salts of methacrylic acid and methacrylate copolymers, cellulose
acetate phthalate, hydroxypropylmethylcellulose phthalate and propylene glycol

alginate;
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descri bed above. Solid dosage fornms include tablets,

capsul es and chewabl e tablets. Known exci pi ents can be
whbk@ndedioM th the solid solution to provide theCTHE82006/d00193

dosage form For exanple, a Zpsule can contain the

solid solution blended with % ) a disintegrant and a

| ubricant, or (b) a disintegrant, a lubricant and a

su fa,ct}almt .. A tablet can_contain the solid solution
beé?’falél& aratie of said eqeypoppbiogiid palunernaboy 1k Litrabount 6, far
h, ' I n
R R oG A Eel e BT R ARl
adjeldoronzethanb mind an¢ of mathand! od eianeldpeferatsigi t i onal

syeet eni agent (such as. an artificial sweetener),
a ﬁg@meg%nggﬁ}aggéx&rasﬁl Q- phar maceuti cal fornul ations
may be presented to a patient in "patient packs”

CTHi$ Bivehtih A8 piokides seIRMIGEePforth§ EsthPBthe IR $B1id E&Qﬁ@n
package, usual glda bli ster pack. Patient packs have an

Sevathed gbowy Selitl dastice ifermsl inglndsiebletst papssles whé clgeveable tablets.

i st di Vi t ' | . .
T Ll PGS BB e3R8 BBhforflofovine tedesigd
alosagesfolnsF aexemplel @ cigielenas kagiein the Soiid Miiod Bl&tlel With (2)
t he patient ai:k,, normal |y mssing in patient
;ﬂ@%‘&f’g{?ﬁf Eﬁ‘fg?‘ upRgantnRn (hx7 difiserantpabibsigentiand ersurfactent. A

1866, S Wkl SR PR D1 Eea SATPL I AR SNl o

physician's I nstructions. ons for
ilnlricad asirfactents and xglédant The phewsble pdlet bais corgsih she solid

shiliob LB R 6 b TubFcBh o indhtied qditions!
aoeokaaR %Fefgéﬁbh‘ﬁ@ QWA rtTRY A QAR ete SIRAS khit S i Wurs

par ent era mnistration are typically presented as
sterile aqueous or oily solutions or fine suspensions,
drhe phgroppcepicl faraalations meg by paisonteé i s patiant i fratieigrpacks”

f : i anequs jth steril e water
Foralh A a B PR S AR O S et Rl B
iPatiest-paclgi Inab anddvanitaieroatt @alificel pRecRRRHAWRS. 8 ?ﬁarmacist
suppositori es which may be, for exanple, fornmed froma
55 RRDeBCE PPl oL REGesHir rosoA balk FuRBls: thatobs pesiont
GRMBR KA acCRBRI &éc‘RQ ifngért @(QHg:iHéds It %@[knpéac normally
e I nhal abl' e p er

i nhal ation may take t ormo
duppesintapast eschiptjonsd e ipdusien oSppackage msett baybdea shown

?Qlﬂlﬁ‘r'o% 152%6:%9 cc|>rgp1iance with the physician’s instructions.

Compositions for topical use include ointments, creams, sprays, patches, gels,

liquid drops and inserts (for example intraocular inserts). Such compositions can be

formulated in accordance with known methods.

Compositions for parenteral administration are typically presented as sterile
aqueous or oily solutions or fine suspensions, or may be provided in finely divided

sterile powder form for making up extemporaneously with sterile water for

injection.
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standard form usi ng powder inhal er devices or aerosol
di spensi ng devices. Such devices are well known. For

wa@elvsniaLe ati on by inhal ati on, the powdered  PCT/GB2006/000193

formul ations typically conpr‘i1 e the active conpound
together with an inert solid zgowclered di l uent such as
| act ose. The conpounds of the formula (1) wll
generally be presented in unit dosage form and, as
Jiramplesi dflfornygaticsifor rotal exi intra-waginal adminisatpanindlude

provi.de a desir.ed. | eyel, of biaqlogica ctividy. Fpr

e Eo L AR BpRics Py BT nRles et tindy e e
Zn@dabTs opivare riavgial beHtgdingnhe active co{rll\?amcﬂ nanogramt o
2 mlligranms of active ingredient. thin this range,

particul ar sub-ranges of conpound are 0.1 mlljqr
tpmpesitiang forradspinistratiqn byt whplatien @%F@e&%@%ﬁrwfﬂmrﬁ@

- . 1 . . 1 | H .
HepideEEdByictep of g Egfucn wig W Apeatuiipreain
esteadpidefotim ising pgmaer inbaléOdevides iogremosgl dispgnsifig devices. Such

ylligrans to 2 mlligrans of actiyve ingredient). For
Sesice il Fredne For “fiedion S nbstsRagpedbREEEd 1 om
TorthhlbfiEHsagpit Aly2c@hRiEe thd BAife t¥Rbs@d gdiBerith b iRFEs0lid
to 1 gram Tfor exanple 50 mlligrans to 1 gram e.g.
Teovdetad diugntssuch ad lagiosen  of active conpound. The
active conmpound will be adm nistered to a patient in

PREL BT 0T ST 1Py T 3 0
tanely ik, veillel piesily cdviedih eafficieht donepdumednd ptdvidesa desired level

enyi,.saged that the conpounds of the formula (I).and
f 1Py acheity F orrreramplsy a formplationggay capfain fiogl } ganogram to

| . f hSe
gjr %rgﬁlé .o?éét?veQ?T%xgiEﬁg?fé g'?gghoﬂl 1 _1{(})%[3121? 16?3 nfBEARELSAAYES

itions y cycli pendent “ki nases and
ghgredigath Wythitthseahgen patic@ar fbampgesoicbmpouid adies@ase

TrEndRen e Rt el B0y BRA mom B BigRnS 1S
st @m0 EliEAkIsas 500 Sl XA & PmitEBEMAb 20 Giili'l'l?érams (for

patient, preferably a human. e conpounds W ||
toxpmple 1 pigegaariodi0gpdligams.re. & foumiliigramstto Zrmilligrams of

LRALERGHASGR.! Y

For oral compositions, a unit dosage form may contain from 1 milligram to 2
grams, more typically 10 milligrams to 1 gram, for example 50 milligrams to 1

gram, e.g. 100 miligrams to 1 gram, of active compound.

The active compound will be administered to a patient in need thereof (for example
a human or animal patient) in an amount sufficient to achieve the desired

therapeutic effect.

Methods of Treatment

It is envisaged that the compounds of the formula (I) and sub-groups as defined

herein will be useful in the prophylaxis or treatment of a range of disease states or



or prophylactically useful and which generally are
non-toxi c. However, in certain situations (for exanple

w0 poobhe74ae@se of |ife threatening di seases), theCT/GB2006/000193
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benefits of adm nistering a %gnpound of the formula
(1) may outwei gh the di sadvantages of any toxic

effects or side effects, in which case it may be

consi dered desirable to adm ni ster conmpounds in

asenditions miediatesr by eysbin depandentiindsesandeg)y engen syntbasedinags-3.

The ¢ nds .may be. adm,ni sf.ered over r ol onged
OB AR iR e e SRR peionf B s or mmy
be adm ni stered for a short period only. Alternatively
thigycompoubds ad Fendrallesditlinisterad Ll sidjdct &1 Med @BBlidhnuoUS

manner. A t¥pical dai |y dose of the conmpqund of
fasHpisatiqn, Tergrample phyman oraniealmalmty peiegsally ghumeant o
100 mlligranms per kilogram of body wei ght, nore

YR SRldo¥inds RANGBIALP bb leﬁﬁﬁmﬂeh ﬁ@ﬁlﬁ%t?ﬁ{a% %ﬂe '{@&Eﬁe@tieéuy

bodywei“ght , re” usual Iy 10 nanograns
not|promhytesticgdbyr useful @agd aviniqhegegerall areammogtoaivs Howeh@r, in certain

il 1. ,_and typically 1 ni
g BB o i e et itest Mk gt of
Nddedi el homPolihd bf GE F L) fﬂa?r QatvAIgh BRIdidail AAERTOf

of bodywer ght al t hough higher or [ower doses may be
aiterie edeels onkide effecisyin mairh cbreit sy peusidered desirable to

f 1.0i i [ £ -QN
DR phefaRs 0O Ot 5t R4, PR3P i)

or 10 or 14, or 21, or 28 days for exanple. The
Chrqoudandd mb e admaridterod ondya freloaded winstte hexhtaindehyficial

in a range.of doses, for. exanple 1 to 1500 nmy, to,
égﬁfaﬂ‘ij{tlc_&?fegtstoé H@d}er?&m@.sfg?edzfj% #shbprerpdanly oAfigmaos
ey AEY bt a&hﬁ{ista%awhgglsgéle%gé&ﬁgiueﬁé mdhig, 10, 20, S0
and 80" ng. The comnpou may be adm ni stered once or

more than once each day. The conpound can be
adriypicsl daily dlosoaf tha gomppynd of fermulakl sarbe inythd aange from 100

: t ak..for the, durati f the treatnent
Abiths SRR e Rho Rl b o RoR bty iR WG s
athiibfriasis@s 26 niiligdms pérkilobiam of Wodythvaled 260 M drd ususlyyl 0
for a given_period such as a week, thendiscontinued
fRsnograpiE e b milligieas pe kileatanhses- t1 A @anegirmp to 10 milligrams, and

GRG0 i ; ' i 0
A A e R i T e
Eexampleel midrogragatont®nhilli grginspeskilagvarh yperdeiloptaar off iddgneight
aaqtﬁrllogélfﬁirgﬁetzrl o oévgrccﬁo%gsemay be administered where required. The
compound of the formula (I) can be administered on a daily basis or on a repeat

basis every 2, or 3, or 4, or 5, or 6, or 7, or 10 or 14, or 21, or 28 days for example.

The compounds of the invention may be administered orally in a range of doses, for
example 1 to 1500 mg, 2 to 800 mg, or 5 to 500 mg, e.g. 2 to 200 mg or 10 to 1000
mg, particular examples of doses including 10, 20, 50 and 80 mg. The compound
may be administered once or more than once each day. The compound can be
administered continuously (i.e. taken every day without a break for the duration of
the treatment regimen). Alternatively, the compound can be administered

intermittently, i.e. taken continuously for a given period such as a week, then



regi nens wherein admnistration is in cycles of one
week on, one week off; or two weeks on, one week off;

w@eoobloraes weeks on, one week off; or two weekSPONGBRMWG/000193
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weeks of f; or four weeks on %@D weeks of f; or one week

on three weeks off - for one“or nore cycles, e.g. 2,

3, 4, 5, 6, 7, 8 9 or 10 or nore cycles. An exanple

of, a dosage for i.v admnistration for a 60 kil ogram
ﬁ%ﬁne%ﬁf@r r pesodsehriis stveaek and then dalsousentingouslyefor another

Zﬂeé%%“ 10 BRI A5 ARy Bhe At GLot a8 CRRRE wlimen
éssdqmnﬁd:m régimams mﬁzﬁltvﬁ@qmmﬁlttéﬁsmhs%nw in¥B{de0
or an

ng/ kg/
%%lé &g@ge'ugg elq"éfftgaglzg 28;&10 weiesor %%/\M%%ﬂ)% g Vaekeokl argwo
]-Wé)e'lé OQ (‘)IE‘/ \%&lkqu )01‘ %IE@%&& CJ?II gﬁ?ﬁ'eé}{ [8) O&@ O%&ﬁ? oﬁ%o

be adm ni stered Where required e ng/kg ose wou
swerke offt or foarr avebky oratwo geaks oflh odynenebgihin thiee wewks off - for

1 b
e Py B Aot s Ao PelhoRoyekdr per i ode.

of one hour daily for up to ten days in particular up

t An txangpleay s dbige dtre. wRkRkinisaRtbd 1€ a (60 &AMbPRIA perSRE&eHises

at a desired interval such as two to four meeks in

peRnisisriag asompguideitbe frawda (IMyy definad hersint atral sjarting dosage
0GR A R LA LR TRRIA S o

aafficachvass tdosead fivin®7 ngrﬁﬂtgdhﬂﬁ@gy?léﬁﬂtee) e gkg/kpMay) or an
h t I dosi , a patient |s given
i REFF o SHomar eab S outvaienico f o4 mafkeigey)
r
gﬂ;ﬂgﬁ%@ﬁ%ﬁ& dr W&W&‘udr?isg& Rhy B@Edlﬁfﬂus?egg&’mtefqu%mﬁeﬁ The mg/kg

plose Wouldascald pso-naja &Immgli\@n badpateighnt is given a
conti nuous infusion for a period of 12 hours to 5

rtlc r nt|n us .infusian.o
aeRe officlde i Sctefiaah SRR kSR Mt spragound
aﬁmnmmnduaqm fot péresde @faﬁéihédjéﬂaﬂy RS @ toGeRARIA bARHELED to
gh? be commensurate with the nature of the dlsease or

Jays Bgicramegbmmdthocaiuppigepsatat as@ desitedintarva sueit as two
teh Eolvwiiek 8 ih PartRh1aF BRerP NS GEAR:

More particularly, a patient may be given an infusion of a compound of the formula
(I) for periods of one hour daily for 5 days and the treatment repeated every three

weeks.

In another particular dosing schedule, a patient is given an infusion over 30 minutes
to 1 hour followed by maintenance infusions of variable duration, for example 1 to

5 hours, e.g. 3 hours.

In a further particular dosing schedule, a patient is given a continuous infusion for a

period of 12 hours to 5 days, an in particular a continuous infusion of 24 hours to 72

hours.
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The conpounds of formula (1) and sub-groups as defined
herein can be adm nistered as the sole therapeutic

w@g®no71ae t hey can be adm ni stered i n conbi nat PGRGB2006/000193

therapy with one of nore othgf conpounds for treatnent
of a particular disease state, for exanple a

neopl asti ¢ di sease such as a cancer as herei nbefore

defi ned. Exanpl es of other therapeutic agents or
tlemasly howeser, teyqubstityddiconpowrdedingnistesesbandshe type of
(whet her co urLentI or a% diﬁfere?t tiﬁ% i.nterval s)
VOTIROP N B S fC OBt MBI YR HICIRUR OF ES IS Ur e

A siblogidaBebrid@ dnoRMESRERREPER willlldehit koY Escredidsydfahé Plysician.
agents, antinetabolites, DNA binders, mcrotubul e
inhibitors_ (tubulin targeting agents nonocl ona

akieioeprBadsafdosnyn &) 2pd alsaups %)S_rflqﬂ)@ﬁﬁi Beiegr@nbe

%ﬂhﬁhi bl as SRATHRL &éra?@ﬁtﬁw?%%h?@ tﬁg} Ean &@@aﬁﬁﬁ%ﬁ“ﬁm de,
oxorubicin, 1rinotecan, udar abi ne, , taxanes,

rdotrbination tierapydwith dhodheosmtherfompbhmdscas teame i a

Ih}l}lb tgﬁ;? combined with otherl t.hﬁra%l es,, the two or
PP Ul QAL TRY RERYY 3 BFPRIFSUE dieoteEh P2 GAIeHt 45y
dRESnIRENE dehiRs. %nﬂﬁl@s S ghpeifb hShts MBE@piel that may

conpound of the fornmula (1) is admnistered in
deradimugisicrad arheediogethet (whether conourrently ewgt differentgimeror e

BRI BR EymBo RS B s BisplSh A Mhakinck Bl °

sbpaikdnadteRuahibiters, SReEENE hddntsy antMi@AbANES, DNA Bfrfers,
sequentially, they can be adm nistered_ at_ cl osel

t1Y,. Yy C¢ . QSEl Yy .
gpiseasubule tr@?{b}wr%(twam tasgatipg egeairdrmenqsiqriabantiodiss apd signal
e
wdoeomibicig lrinetddan, flhdargsiae, i55€7, doaage miegiyernC had ngliotherapy.
commensurate with the properties of the therapeutic

B b LRl bR s o

trRahdRMnay BE Ghved Sn QG ABYing ROR! LAYNAE dad W diBRYent
gene therapy; surgery and controlled diets.For use in

gontss.nati on therapy w th anot her chenot herapeutic
agent, the conmpound of the forrmula (1) and one, two,

t\%@r% thd g&ﬁpo%d%?tﬂ?e i%hﬁﬁ% (f)rig 5&8&%&& in combination therapy with

one, two, three, four or more other therapeutic agents (preferably one or two, more

preferably one), the compounds can be administered simultaneously or sequentially.
When administered sequentially, they can be administered at closely spaced
intervals (for example over a period of 5-10 minutes) or at longer intervals (for
example 1, 2, 3, 4 or more hours apart, or even longer periods apart where
required), the precise dosage regimen being commensurate with the properties of

the therapeutic agent(s).

The compounds of the invention may also be administered in conjunction with non-
chemotherapeutic treatments such as radiotherapy, photodynamic therapy, gene

therapy; surgery and controlled diets.
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agents can be, for exanple, fornmul ated together in a
dosage formcontaining two, three, four or nore

WO b@sapaus i c agents. In an alternative, the i nPCTGHA6/000193

t herapeutic agents nmay be fo$ | at ed separately and
presented together in the fo of a kit, optionally
Wth instructions for their use. A person skilled in
the art woul d know through his or her conmon general
Ko wse threntieatipashergpy 'e/@}g mactherchenwitisirapsutio aganbahapi es

iy AR 0 RIS FPL P U

SHPERIS nadbé,cfoﬂ@taﬁrplé,rf@rmtlate@wgemeﬂirﬁﬁ@&a%@forﬁl%dtaﬁﬂi@@two,
fromwhich the patient is or may be suffering . is one

vifiteenfolb el morsdheapeuistagete froan flicsatives theindivigual therapeutic

. i : . _
CRRRS D (eAShDgaRe KRR B Y R SPRRIE of ot
paptiopalty with inseruetialsyfeetlictr aselet er m ne whet her a

condition or disease, such as cancer, that the patient

is_or L.be. sufferin rom.is e which is

harset BPEEisy of Rk Hisheshriis Pt aphinanosanre!
R iveddge SN RH R RBinYdRIa6h chRBRSbOHRY:Dicsas Lbs/at i on of
CDKs or to sensitisation of a pathway to normal CDK
activity. Exanples of such abnormalities that result
iMethods obDiagnosis sensitisation of the CDK2 signal

include up-regulation of cyclin E, (Harwell RM Mill
Biior o pdramigh@tioKey o rempound, of the Rirmlladhe mpat?Qn maythe se@ened

¢ 3): 12695- 70 or loss..of p2l of. p27 I _presenc
3 RGP & sy SRR RO RhicB T weffepls SRS e
Guff¥ehe 18l 8 GrhidEwotlidriel sesceiible Vo gedtbieat WitBa chbfpgantEhaving
; Nature. 2004, Mar 4;428(6978):77-81). Tumours with
rAGHEISY agadnst cysdin dspendsnt kigasest i on, in particul ar

over - expression, of cyclin E or loss of p2l or p27 nay

& Eﬁéﬁl‘)l@{"é Qirolc}giéﬂ? 8%2}%1% Yeﬁ(efl Pro heHhk Bl Ve Sinall bt oer m

up-regul ation imc el evat ed expressfon or
aletarmenepwieséranconditohwd idisgasgesveh asprckt, ¢t itlenpatienels or may

B, B9 P RS B P AR o
abhbdd] ipRitein R predslbh hadtlbaRid BverictivaicH of UK B

the patient may be subjected to a diagnostic test to
denvidgatign g p pathway to normal CDK activity. Examples of such abnormalities

that result in activation or sensitisation of the CDK2 signal include up-regulation of
cyclin E, (Harwell RM, Mull BB, Porter DC, Keyomarsi K.; J Biol Chem. 2004
Mar 26;279(13):12695-705) or loss of p21 or p27, or presence of CDC4 variants
(Rajagopalan H, Jallepalli PV, Rago C, Velculescu VE, Kinzler KW, Vogelstein B,
Lengauer C.; Nature. 2004 Mar 4;428(6978):77-81). Tumours with mutants of
CDC4 or up-regulation, in particular over-expression, of cyclin E or loss of p21 or
p27 may be particularly sensitive to CDK inhibitors. The term up-regulation
includes elevated expression or over-expression, including gene amplification (i.e.
multiple gene copies) and increased expression by a transcriptional effect, and

hyperactivity and activation, including activation by mutations.
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characteristic of up-regulation of cyclin E, or |oss
of p21 or p27, or presence of CDC4 variants. The term

waelr@gnoaie i ncl udes screening. By marker we i ne€TIG82006/000193

genetic markers including, f exanpl e, the

measur enent of DNA conpositi to identify nutations
of CDC4. The term marker al so includes markers which
are characteristic of up regulation of cyclin E

i Fokibi pefient maydesubjected yo a diagnontic ftest b deteas ﬁpgm’berst ate

i PaieBRT AN B peafiifitn Rk, B bUR bt G p Shreiite pf

OPCH Raffant©r Thed@tm diaghdsis Heluddy sdi@éfm’ﬁge ]D}ﬁfrfatl&bl arihytude
sensitive to CDK inhibitors. Tunour

pﬁeéPt@r@hﬂfﬁﬁl ingludiagsior exaraplesthe m%%vé@w&toff SR compesitipn to
%IRT?&IO?! of éi-)dhr 8? I rlhz%{ dxt fisd irn@ kteHWﬁlch tctﬁ:e

e subje agnos
dﬂabmctenatmmﬁﬁq:elrega]laaomof «E}rcllﬁﬁii modlfdlmg)enzgglelaatwwy] eafyme
cyclin E, or |agss of

Jes Graens Tgte o RamhasbiPoited S af et Ednps ot e °
Sa%x%ﬁfeﬁ@oﬁeagm&m@m FonRLRPRY: §3ERkSSon Ot cc_a,egn Eagp10§§of ofp21 o

I sol ation enri chnent of shéd tumour celfs), stoo
llﬁdpm}els% pammluﬂu sephitivets OPK inhiblitpes. $umpolsunagt prfegéntially be

pefrelglé%cg%? | BregP gf)n ef\@? E}P? o&%ﬂgﬁ@ bee 7fp%l'c|)r gd treatment.
412&(9 6@8 ?)ltl&lz nfdd)be subttell hes Gla‘@ﬁés@lc ﬁés‘t & daaﬁ apRgReNt in
so known as Fbw7 or Archip ggkgwln human

@@?@P’@@ﬁ%ﬁ ofcameegplatign of eyrdio ke of iQiF of 227 Spruck et
al, Cancer Res. 2002 Aug 15;62(16):4535-9).

: e . .
(R LR g LAl 0, BT B o
sumbabbiepsyorantplesabloed sampled (isol ik dndrenbichment oTlsheﬂmumour

alioEipo ipeiies spipBag oo oM DB B ERG kb peRoned fid

Qﬁgﬁﬁéj|y i nvol ve direct sequencing, oligonucleotide
mcroarray analysis, or a mutant specific antibody.

Met hods of identification and anal s of mutations
dhbassen dgpundaRpiggopdlapeted 8N atgreaEQO%Mlar 4 RAYRAT)s7 281), that

1R a5 EleBs btatf B PRI R0, SN v e dn

aﬁln{&\(@l(ﬁ‘ectﬁlroaﬁsdiﬂ hd asnfeaial oBdRES(Sphakrt al, Cancer Res. 2002
Aug 15;62(16):4535-9). Identification of individual carrying a mutation in CDC4
may mean that the patient would be particularly suitable for treatment with a CDK
inhibitor. Tumours may preferentially be screened for presence of a CDC4 variant
prior to treatment. The screening process will typically involve direct sequencing,

oligonucleotide microarray analysis, or a mutant specific antibody.

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.



10

15

20

25

30

reaction (RT-PCR) or in-situ hybridisation.In
screening by RT-PCR, the level of nRNA in the tunour

w0 g00a9%msced by creating a cDNA copy of the nRMAI/GB2006/000193

foll owed by anplification of ;4he cDNA by PCR Methods
of PCR anplification, the se?ecti on of priners, and
conditions for anplification, are known to a person

illed i tpgﬁ art. l}lucl eic acid mani pul ati ons and PCR
%écﬁaﬁnlng & PCBy ﬂ?t gy of BRI po the tumauige gsserssd dyfcanating a
eXRIR!
Pr ot oggFjéelfﬁllél\/b ec %Ig %‘3 hﬁ%ag%}()f%)é{]%ﬁ%‘lbgyp%'
Sdathodnef PCR larrlpﬂlﬁnwonl,\/th& selettial of primars, dAdRoRMitibacrS:

%ng%{ g% e.to ane%gOOdsfﬁgag%{ f&%ﬂ%ﬁ ﬁﬁ rﬁrb 3}}?%&9?16 Iar%1 C}r?aTn}():ula‘[lOnS

| MMPOR 88 cAEddE by?l‘éﬂaﬁdérﬁ %{bﬂh&ﬂ‘é 4O &Efrmﬁh%’r S&Cﬁ@ﬁé ﬁ’ie&usxbel
2001 ec

i n Sanbrook et al. ul ar nin
LFaMa ehaloregs. Mavient Pratorals gpMotagulaaBndogmBm dobn Wlley & Sons

[ t for
S8 LSRR BCROPIEICRIER hioB) el S Lo Gfions
blé>90,szeda,deﬁ1ﬁc Pﬂ&%é) (Sdﬁ IDagR6. AeasBdnsi06 iani sﬁhIMans @ﬁivoﬁlﬁg Bfcleic
patents 4, 666, 828; 4,683, 202; 4, 801 5 192,

ostocTigries sreseiso dsatibeshia Sonbreio2 sl AW ac@dpmace@r
r@lbﬁﬂng Rla%&fa?d'rg 'ﬂ&cﬁmaﬁ@ ?or i sgglélﬁfbofaﬂaﬂm%}; Press

hybridi'sation t ni qie SsIng exXpressi on
\nétitﬂmiatbfelyfd conmecailyaviitatdé kit fdrm-ﬂ)@RS(éfbrl eadam(pfel ISbi)he

3R R a3 Rehotfag e i i St
fratdnevi, 6¥h, £ ar68§t2©QS4 80331 isx@big30. 9573 b5E ﬁéz%éﬂhpqd

anal yzed; (2) prehybri'di Zati'oh {teatent of
t@hgﬁwéenms@dbﬁﬂemwmlferemeget nucl ei ¢ acid, and
to reduce nonspeC|f|c blndlng (3) hybrldlzatlon of

t/ﬂ{? %ﬁéj&e !]fn sntttd(ilgc 1815 e(fl]né%qugr ?s&issmg BRI expression

posild bg/ﬂumds«zﬁte mrmmasﬁbaalsat@mf @IS E(sB¢ Angérer, qow Meth.
f tsni bound in the hybridization, and (5)
(%‘FE‘E‘PF og Dne hybri di zed nucleic acid fragnments.
The probes used in such applications are typically

|iaetaf, infs@h h§BAMRASON rﬂé‘lsE@ﬁi& gapr 7 gﬁfaé&rsteps (1) fixation of

fluorescent reporters. ferre
digfueite be analyzedo (1), prﬂmbrldbzahqm eratmemfabﬁomlﬂé)to ihofaseor

%thasﬁg‘flt}? 8% Iaggee% nucqel{(j:l %8 lé to rec?uce nonspemﬁc binding; (3)

hybridization of the mixture of nucleic acids to the nucleic acid in the biological

structure or tissue; (4) post-hybridization washes to remove nucleic acid fragments
not bound in the hybridization, and (5) detection of the hybridized nucleic acid
fragments. The probes used in such applications are typically labeled, for example,
with radioisotopes or fluorescent reporters. Preferred probes are sufficiently long,
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
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nucl eoti des, to enable specific hybridization with the
target nucleic acid(s) under stringent conditions.

w@e@ndzmds met hods for carrying out FI SH are deBCT/GB2@6/000193

in Ausubel, F.M et al., eds,_Current Protocols in

Mol ecul ar Bi ol ogy, 2004, Johﬁsvvley & Sons I nc and

Fl uorescence In Situ Hybridization: Technical Overview
byJohn M S. Bartlett in Ml ecular D agnosis of

Gahu gvl, SVBattlstisn MeleRiatdieghasis fithneet, Metlg®@is:and Protocols, 2nd

WeASRR: (e abirE Medufon R a7 FOpRaterss e Bpein

vieteghlar Meditued S expressed fromthe ni RNAs may be
assayed by i mrunohi st ochem stry of tunour sanpl es,
sol id phase inmunoassay with mcrotiter_ plates

velaraatiyeby. sha PrRkin Qmé}lf\f/f@ reprevsad framghe sIRRAS Waghedesayed by
Rl ARIRL Ry ottt A B LA bt
pnisraitersplatr tWedtérablotting Qdimensibohl iSRS -polgadripmidegdf

it ifi ti_bodies. Th illed on wil|
AR5 S RSt Si i Se R GeRa e rt o
gcgt&ggﬁ en s&%iﬂé&fr@@ﬂsab?@% mE%6dd Wold iﬁau&%g udd o

, or detection o variants could b

P
apptific abtilodies. tIhe skilled patson adk recPprize flut ell sudhl well-known

t.hese techni gues ceuld also used to i denty.f
BTSSR PP ety B, hER i vrre
cdefaecion 66 COICA igiah3\eo fldi e hpplleHbRLinSho\bieBertighsant s of
CDC4 or up-regulation, in particular over-expression,

of cyclin E ss .of p21 or p27 may be particularly

r lo ¢
sEhsiterey gll o thessderhimuscaHd alspilgised ¥qﬂé9nt_1fy tumours
r - of
EPEAEDLLALE SRSRERTa CollBon Rl fepd s,
Mul I BB, Porter DC, Keyomarsi K.; J Biol Chem 2004

Mm@ gs vit(m@ants 26 DCANG ) uperegilogon, af ppHitular oye2-expresfiom, of

AT T T -
Vngehias fiah plefeleBNARLIRY sckeenedNRir Wiptregll@0¢h, MRparficular over-
428(6978):77-81 atients with mantle cell |ynphona

(eressienLAfgyplén ﬁéHém@hR% Mul} BBt Restar R +MeeyonmssigouhBiol

. o . ! o . _
Nl 2o o 19k PRI o B2 b B AR priams
narior o thgdkineis(Rajegopaian H, 641 kpaldit RV | Rapd Gy edeulbsch iR iiatler

KW, Vogelstein B, Lengauer C.; Nature. 2004 Mar 4;428(6978):77-81).

Patients with mantle cell lymphoma (MCL) could be selected for treatment with a
compound of the invention using diagnostic tests outlined herein. MCL is a distinct
clinicopathologic entity of non-Hodgkin's lymphoma, characterized by proliferation
of small to medium-sized lymphocytes with co-expression of CD5 and CD20, an
aggressive and incurable clinical course, and frequent t(11;14)(q13;932)
translocation. Over-expression of cyclin D1 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
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of small to nediumsized | ynphocytes with
co-expression of CD5 and CD20, an aggressive and

w0 pwanzlaie clinical course, and frequent t(l |pPQEEBN08/000193

g32) translocation. Over- exgg()essi on of cyclin DI nRNA,
found in mantle cell |ynpho (MCL), is a critical

di agnostic marker. Yatabe et al (Blood. 2000 Apr 1;
95(7):2253-61) proposed that cyclin D -positivity
ghswaedshosldi becdxqvﬁnfdd as therhasie of theamest aitetsa. domasiet el (J Mdlor

et 2004 Mkl NS o Grpt i Bt sverse o
tt%sagaﬁoﬁmdreassay fol@9ElSn Bl (6CNGH) MpreBligtd aid Q%e MBgnosis

6(2) devel oped a real-tinme, quantitativ

radveandle cell ymephons MALPGRowe sl (Cbn Chyel. Qﬂoétian(i@d\m()ﬂ)

Al 15 IR S A s s
oG thdOquantitasied RITERCR tfon®yctit 1t mRAMA ¥@nfdliz&OB €019 mRNA

eval uate cyclin D nmRNA expressi on and found that .
3R e uset invhe dipgpesis ofdYICEya |bieq9 dpmagrpaantbisFae éﬁamﬁ%velya

ﬁ@&@gm Hréddt pﬁlcglxs&ﬁ!ﬂd e il f%gﬂgactfn%rl 1tM;'l€DI@ 1nh1b1tor

marrow, and tissue. Alternative patie
Wlstrig dagastic eats oatlineabbk. bﬁm@ireelisecbnﬁmonllyro&*atevrp%s cyclinE
ost iC tests outl

hi b t di
gt s Pt e vl B oS R ases T e ety (el et
idl, dARelREN 2§d5tp\@0 mmg;y q*hbﬂafd%e bﬁea@tvc%hc&wgggﬁﬁgbdum be

breast cancer (Harvve et al, Cancer Res
4@3te¢8@}ha€m¢§ﬁ@1@rbﬁem1dedémm may in particular be
treated with a CDK inhibitor as provided herein.

%ﬁfu Jse In a further aspect, the invention
prcrm-gggﬁtlf're use of the conpounds of the formula (I)

and sub-groups thereof as defined herein as antifungal
dgerfusherBlspeot,ahg myenlisoroprotides the raseibfthé kepmpoahnds of the formula

sub-gro ps the eof . as ned herej, y be used in
ARy st ARere¢is dsﬁa#plveéelp 75 RSP PR SRR of
mamal s such as humans), or in the treatnent of plants

(EheSompduAdl 6faHE FoHRIAMPadiofublgtdgsUh@tof RldefifiedRAEM3hay be
anti fungal agents, for ‘exanple as preservatives and

dised if ansmahmedicing (fmexampledn therireatoaens of maampalssuch as

RS : b AEFRRMIS B abl® (P el B h R s

Cg’enélfaeaitffelﬁgal afers, ffoing@ample as preservatives and disinfectants.

In one embodiment, the invention provides a compound of the formula (I) and sub-
groups thereof as defined herein for use in the prophylaxis or treatment of a fungal

infection in a mammal such as a human.

Also provided is the use of a compound of the formula (I) and sub-groups thereof as
defined herein 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, compounds of the invention may be administered to human patients
suffering from, or at risk of infection by, topical fungal infections caused by among

other organisms, species of Candida, Trichophyton, Microsporum or
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infection in a mammal such as a human. Al so provided
is the use of a conpound of the fornmula (1) and

waaiwenTaups t hereof as defined herein for the PCT/GB2006/000193

manuf acture of a medi canent r use in the prophyl axis
or treatnment of a fungal inféction in a mammal such as
a human. For exanpl e, conpounds of the invention nmay

gﬁ' dm njstered to human, patients suffering from or

vieraiphyton,frde M%ﬁsa@}few&ﬁ Eaysed i Gandidapibieans (. thrush

%H%gingb’caﬁﬂﬁ‘i‘%}sg.tﬂ%rcoﬂ{ ﬂﬂﬂsé&ﬁge ﬁl@@ﬁ#}&lscaﬂfalsga&qtidgrﬁnistered
pi der mo in

Tri chophyt on, rospor um or phyt on, or
nfor s dteainmdng ot prophylesis ©f dystymiCAmegat mfedtions emsed by,dfor

t hrus nd..vagj nal ndi di asi s).. The c ounds_of the
RO SRR HaftSe. S Rlar s bitad s, AR Lo deient
Ok spRf @MY uBbtud C ot il oAIs CPAriigaldididdse Bt YssniAYs ed
by, for exanple, Candida al bicans, Cryptococcus

flomiea’s, Aspergillus flavus, Aspergillus fumi gatus,
Cocci di odi es, Paracocci di oi des, Hi stoplasm or

. . jynyent.i.on provi.d
ShaBbAmERS, b2 ANBLDEHTRRSEE yyd Mieh RYBIDH ARy By
Horchiding hartiadJural} ase, comiprisisg B gompo@ttsiihe foeul2€T) and sub-
for rruhge éd%s agd cgub groups thereof as defined herein
rebosrisree]; asleped grpin ipgathes with aassisnliwely aeqeptable djluent
GRlchirRF- The invention further provides a method of
treating an animal (including a manmmal such as a

human), plant or seed having a fungal infection, which
cldwpryension furger prayidesiadnethodref treating an anima éimdludorg & themmal

I 0 i\d _plant or. seed, .with an.effective anpunt .
e L PO AR
tshidrirhalaplafeds seed] o @ietlbfus of REidiplatR B k&, With @n RFRMiWES
a nethod of treating a fun%al infection 1n a plant or

[

sEynip ceemeravpd iof die fopraule (hHgnd geb-groans thsreof @s defimedtherein.

an antifungally effective anbunt of a fungicidal

L .
B L g e N G TER
seeewhich gompssesdraatiyg e plasdr seedvatteat arftdungalhl effective

SRR OB o S o EEPBL 42 s

sub-groups thereof as defined herein.

Differential screening assays may be used to select for those compounds of the
present invention with specificity for non-human CDK enzymes. Compounds which
act specifically on the CDK 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
with leukemias 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.
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act specifically on the CDK enzynes of eukaryotic
pat hogens can be used as anti fungal or anti-parasitic

w@o®no3741d nhi bi tors of the Candi da CDK ki nase, PCKEB2006/000193

can be used in the treatnent_of candi di asis.
Antifungal agents can be used® agai nst infections of
the type herei nbefore defined, or opportunistic

i nfections that conmonly occur in debilitated and

Immuﬁmdes i@larqu hersed mjmeast‘opmengnw]@cwnam be useful for

|
e R SRR TP BB PR o R
rysp‘éigm@@u MgccMydbdis, Mt@mSla%edtra}heh@Scry@b&dcbms or

Al DS, as well as for_non-inmmunosuppressed
Farqachlastomycopis, eresidipdoseycopisqoaidipsporosis, bistoplasaposis,
a
S5 AR BRI AL M 1 s,
aaodblidsiasirspo@aixdiogis! Ths dffferenﬂxabscmmm assays can be used to

T B i) sFa v hEh 9 Bt PRhCy o i the treatment of
Ca@ﬂérgﬂl%%@ %&Qﬁdléng e Ql&! @BROsInSs ORI OMNEqst istch as

hi néspori dosi s,  nocardi osi's, para-actinonycosi s,
p‘bmexgllllms ﬁummtusr@rr»ptngams Slavas, Aspengdtusinidenshspergifies nidulans,

Sl o AR 0B S BBeb e ! e
ta@ﬁaytdaﬁ &k MeAvedfroRSRedt gt ARISzEP0s ABkKiAE m,@o@fs ofyie,
enes cloned fromyeast such as Aspergillus
fz%ubﬁlgamymbpt@ve A@sxdﬂwmsamédum@ﬂbw Pergcesiqf@ther CDK
t wh
AR0FH b M pREfSRETOL IS o7 [ Pus, or where

can be derived fromyeast such as Rhi zopus arrhi zus,
By wepuSe:amptacn vittistvdlvation vy tibiahefuagalotivity af tharasomppunds

or cor pusi Iu Squr ces of .ot her enz nmes .in

e bp 267 Y06 2 i b Oy AR VAL C)
| Phivh fstRe @Mﬁ:leﬂ@étidﬁrbﬁﬁe febiecotPouha) 9ph sitbleihtdu@f adWEich
conpounds can be perfornmed by detérmning the m n| mum

i gnonvih afdhg/ partndlenmicodrganigmvifailsao yocouri dm piasticd@ series of agar

?Pg%gﬁ %%ghgttealv\?&% t@% tegp g%ﬁtlﬁgl%lfl 1P<§$£8%gda aE %r?icf}lar conclentratlon 18
theduPAE DB ith 3t dndhddSculltQreQsT b exdiplef @@ﬁdl@eﬁalb@a@earﬂd%acmf)late
agar pl ates, each havi r;gqnt) he test conp

iif Q@nplwé‘@f@é i anganpEe it paiod @b Ad eht Tl%ﬂ pl@'i@s pxe then examined
égpgllé %s@ UrlaBséhcs gf‘g @\ﬁﬁi f‘ﬂtetftﬁ'igﬁls%tld tl{eozé[pp%ﬁﬁpé frI.C.

I cCans an
value is noted. Alternatively, a turbldlty 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 compounds can be carried out at a series of dose levels
by intraperitoneal or intravenous injection or by oral administration, to mice that
have been inoculated with a fungus, e.g., a strain of Candida albicans or Aspergillus
flavus. The activity of the compounds 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
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is then incubated for an appropriate period at 37 C
The plates are then exam ned for the presence or

wab®enta1o©f grow h of the fungus and the appr opeT/6B2006/000193

MI.C value is noted. Alterggtively, a turbidity
assay in liquid cultures can"be perforned and a
protocol outlining an exanple of this assay can be

un t he Exanpl es below. The in vivo eval uati on of
tq%é f@dﬁg@idﬁag h the gopporng progides §0%arotgetivsy sgainsbithe detbal effect

'ﬁﬂﬁ%ﬁﬁa%gh@ﬁb? eritoneal or intravenous injection or

by ora mnis ration, to nice that have been
i noculated with a fungus, e.g., a strain of Candida
£ drihvenas aotifuaggersgitht cempduands sf thefernads () iahd swi-gtogs thereof

o TR RS R e B RO RS Mp Rl Shefetgad e
Ltfdir[e@ atlected it ecoRMNEY WHR HRGYteRledMulds" ddﬁl\{hlgﬁatfdﬁ
fromthe infection). The activity may be neasure

tséangardathapmaessutieal peagtice. dthustfor exanipde, dheypoan te pqlmmlsﬂesd
O R DR PTG, kAl S e B g e of

aherfronntisions désoabdabavt tn the kedide mu&dg%uﬂﬁa&bﬁéa@ of as
flned herein can be adm nistered alone or in

lHpes™wi th a phar maceutical carrier selected in
accor dance with the i ntended route of adni nistration

oﬁﬂ and ?étgn@f’a"l‘ %E@ﬁﬁﬁ%‘%ﬁﬂ ho REAGE beﬁfénr T{Hé%aﬂ,f/ Absage level of

exanpl e, they may nistered
[ihfr anitfongsl qupmmds af tredosdngion icad baﬁ‘umd]JO htd 30 me/kg (in divided

S IR S B
g Teitbetht 0% or parehtefH] butd "Iféblé?sr &%ﬁilﬂés &QH& EBIﬁ}%](glﬁHHE iy

to human patients, the daily dosage | evel
SAnkaiy ﬁg@al@@}m&e}m%m@fto Orfeg phacsive compoanl foe admonstsion

doses .on inter
el oo ldrB s KR <DORER Y EROBRTR Ani Pl iy
celletehﬁrnetth@a(ﬂﬁaildowge Qaﬁf@mtve dlouhit) hich Wﬁbﬂ)@hﬁst%ﬁltable for an
% %s of the coppounds may contain, for exanple
MEHidEal Ratipry agda Ulng‘farza@mh\ibe egsmIELEY andbresponse of the

@Qﬁkﬁh§bg§%ﬁon singly or two or nore at a tine as
appropriate. The physician in any event will determ ne

t he actual dosage (effective anount) which will be
ddternativelyathle@anfifmgalcompounds can be administered in the form of a

suppository or pessary, or they may be applied topically in the form of a lotion,
solution, cream, ointment or dusting powder. For example, they can be incorporated
into a cream consisting of an aqueous emulsion of polyethylene glycols or liquid
paraffin; or they can be 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
foodstuff, feed supplement for promoting weight gain in livestock, or in disinfectant

formulations for treatment of non-living matter, e.g., for decontaminating hospital
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i ndi vidual patient and it will vary with the age,
wei ght and response of the particular patient.

wQ@\doenrEté vel y, the antifungal conpounds can bBCT/GB2006/000193

adm nistered in the form of @?suppository or pessary,
or they may be applied topically in the formof a
| otion, solution, cream ointnment or dusting powder.

Fg]%ga?ﬁ%t%?%éf 16010 hey%%%gahés%%ﬁ egqrxya% dtﬁg{;q?}%pg{sgg géﬁgﬂqnm ofa
ghadﬁmbliarpCDK &d £ BMRCDK sud asti) Dr&s%ghikﬁ% CD 5 5%,

I nCﬁr porate at _a concentration etvve

|(HF migh "6|aht(11%%0 FESG sl et 33653 166219, whl pc&mmaselefanomlambﬁgsé the
th h stahilizers an

pr A (e)?%tq{ %éelg Oggﬁlﬁ'ﬁ{og%%}nrcgr tﬁ\lc\nflgl&rla%?u etg/asl’il ﬁ"e r{lﬁ@nallaﬂ

tand i nrmpelﬁnlzymeﬁs @&cdﬂ&@y,hﬁﬁp@@&l‘( hvedfidd e{prog coR@ilites the

d ed ch differential screenlng ssays can
eve ﬁ)rmflg‘po% ?gﬁ‘ﬁlcémpégn@rclfsﬂéﬁ‘ ipsienticasn inseftwidest sifch,as for

f bﬁb%le ight gain in
Iulgfglsl?ock ﬁg?rgfﬁ%hssﬁggg}gét%ﬁl? pﬁrmﬂ ations for

treatment of non-living matter, e.g., for
de verngihenembedjmicot pertaih eﬂthe;smageu @K inkibibrs okl be selected on

BV RO EPARY coft By Bl DR Bl fhe malon

o I D

ebmIBLRIdhe Rwnan pnzymes in pedeat drase wbmpblumﬁs&cfgraatas'aﬁe&ctlvny for

an..an i nsect e
R b R B ARG gy contemplates
&wnmmhabﬁme tsh@eﬁi@)ﬁﬁdhlﬁﬁérﬁ‘%@gh@ﬂltﬁﬁl dIPRCARIBOMBH s in

ent.ion in jnsecticides, such as for use In
ﬂﬁrﬁg Rt?l%ll fgilal?tr?éé]&]é ke.ike the fruit fly. In yet
another enbodi ment, certain of the subject CDK
Fowighictipiirs] ﬁﬂh&ﬁcﬁ%&aﬁ%&%smh 05mBEHS o fhe iRl be

speC|f|C|ty for plant

Biedymrthe fpan of g spmbesition firmotatddDis appfa)pheted{r)] $l’&ﬂ5€@ﬁcdlﬂ e
f the human

14 RO ho R TR Sl PoB Bl e ecp G in s form of dusting
pebdeey, iov tayufes) sebd Hte@;ﬁh%sn qidBs mlét%nse@é%&ﬁons-r OMSnuibiBEs,

t vention specifically contenpla
&g?sﬁg{]agg:ag%o]@for tRe %@OWDSIQD}IS inahalso beseplied in the form of

AgperGbllet %lersagx@h{,ﬂigséf s, gruc%plcea%ra{es forhcﬁluu%{l r],!)]n%]; toause

defoliant or t
Such compositions may contain such conventional carriers, diluents or adjuvants as

are known and acceptable in agriculture and horticulture and they can be
manufactured in accordance with conventional procedures. The compositions may
also incorporate other active ingredients, for example, compounds having herbicidal
or insecticidal activity or a further fungicide. The compounds and compositions can
be applied in a number of ways, for example they can be applied directly to the
plant foliage, stems, branches, seeds or roots or to the soil or other growing
medium, and they may be used not only to eradicate disease, but also
prophylactically to protect the plants or seeds from attack. By way of example, the

compositions may contain from 0.01 to 1 wt. % of the active ingredient. For field
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For agricultural and horticultural purposes the
conpounds of the invention may be used in the form of

w@2@enpasé ti on fornul ated as appropriate to theCT/GB2006/000193

particul ar use and i ntended Eﬁrpose. Thus t he

conmpounds may be applied in e formof dusting
powders, or granules, seed dressings, aqueous

sol utions, dispersions or enul sions, spray

Aise Jikshsapplicatignaates ofthesere mr@h%ylambs;d%qse 59 &<p§¢00ed

| Prdcfe f Or m of di spersi bl e powders, granules or

d?%lns or concentrates for dilution prior to use.

Such conpositions nay contain such conventiona
cBrerinesnion disowentesaplatesatip useaasﬁthe esmpoundk nbthe fannhla (D) and

SRR el oR o) herBof s popbol v dhodiioe i nd in

RAOGEAMERSof sbil Qv Pasts k&, Spaaay ﬁ@id§ Forl REAIHR) r(ﬁftv?ater for
ot her active ingredients, for exanpl e, conpounds

m@vﬁuwgnh érlfm mnmPl@icd by dhecinvesitigalis thetuse bf he somgounds of the

f r |de and, co iti ns can
(IR e L ool TR R e BB W BRRRE bl PR
bﬁh@mphqﬂﬁltqbdi @okl finp4l ihfestaib@nt fol i age, stens,
branches, seeds or roots or to the soil or other

Mn nedium and they may be used not only to
di sease, but al so prophylactically to
protect the plants or seeds fromattack. By way of
el’ii'é"[ﬁ{/&ltloh Ra1l %@mﬁllhé’cﬁh@eﬂ BRYndt ‘Hﬁhﬁﬂr‘bi fe@é'fbﬁ)cquy tﬁé)sp@mﬁc
wt. %of the active ingredient. For fielduse,
appiodiaertodescrbakinghe fillowaieg ¢xampl¢sgr edi ent rray be from
50 to 5000 g/ hectare. The invention also contenpl ates
t he fornpula (1) and
sﬂdgh gr ougjfles E%r@gw?’ggggrfel%r%gén%aer?elfenrHJ| n the control of
wood decaying fungi and in the treatnment of soil where
PA O S growme@aﬂﬂ& fields for seedlings, or water for
ﬁ@é usi on. ontegglated by the invention is the
of the E’d Y e formula (1) and sub-groups
tdysy eof as 1degbﬂgggyla%ﬂagolteo protect stored grain and
ot her non- pI ant loci fromfungal infestation. EXAMPLES
TPEAW9@Nt | Svdvemit iIixtmoanDEEMi MeO3, rAatQidl, HA61€90ni:3:2)

ef erence t.h ci 1 [
T sl R oy RO 1E8 A30iTRS)
DMAW240  Solvent mixture: DCM: MeOH, AcOH, H,O (240:20:3:2)
DCM dichloromethane

DMF dimethylformamide

DMSO dimethyl sulphoxide

EDC 1-ethyl-3-(3’-dimethylaminopropyl)-carbodiimide
EtsN triethylamine

EtOAc ethyl acetate

Et,O diethyl ether

HOAt 1-hydroxyazabenzotriazole

HOBt 1-hydroxybenzotriazole

MeCN acetonitrile

MeOH methanol
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In the exanples, the follow ng abbreviations are used.
AcOH acetic acid BOC r -butyl oxycarbonyl CDI

wa mepzmbonyl di i m dazol e DVMAWBO Sol vent m xt urBCT/G8X06/000193

MeOH, AcOH, H20 (90:18:3:2) WL20 Sol vent m xt ure:
DCM MeOH, AcOH, H20 (120:18:3:2) DMAW40 Sol vent
m xture: DCM MeOH, AcOH, H20 (240:20:3:2) DCM
df'; hl or onet h ne DVE. di net hyl f or mam de DMSO di net hyl
Jufphoxi de Pi%%éei‘“b?h $-3-(3' | |
-310pet hyl angjiwapr opyl ) - car bodii m de Et 3N tri et hyl am ne
Et OAc ethyl acetate Et20 diethyl ether HOAt
IBdr oxyaZ%beNzNtH-etramethyl-Oefbenzbitiazot-bspy mendomr | azol e
MeCN acet onj, J%?Obor% met hanol P. E. petrol eum et her
SIQ2 silica _
HE N, N - ttetiatgdrifiiph- O (benzotri azol - 1-yl)uroni um
tetrafl uoroborat e THF tetrahydrofuran Analytical LC M5
Description In the exanples, the
Hpoirie: AP 40d2cnd Desaritiosed by i quid
grmt ography and nmass spectroscopy usi ng the systens
aﬂ‘(} %B’éﬂ‘n&l P fecemnoupdnprepared vigre dhatasieriseth by hqlatdorrs

thdﬁla‘iibérgﬂ{}pd}fd ﬂlg‘sgtsgpﬁ%s&)r ?/ LBlngS[ c sYste%llqsdan opera%ng con(ﬁtlons

set out below. Where atoms with different isotopes are present, and a single mass

quoted, the mass quoted for the compound is the monoisotopic mass (i.e. °Cl; ”Br
etc.). Several systems were used, as described below, and these were equipped with,
and were set up to run under, closely similar operating conditions. The operating

conditions used are also described below.

Waters Platform L.C-MS system:

HPLC System: Waters 2795
Mass Spec Detector: Micromass Platform LC
PDA Detector: Waters 2996 PDA

Analytical Acidic conditions:

Eluent A: H>0 (0.1% Formic Acid)
Fluent B: CH;3CN (0.1% Formic Acid)
Gradient: 5-95% eluent B over 3.5 minutes

Flow: 0.8 ml/min

Column: Phenomenex Synergi 4y MAX-RP 80A, 2.0 x 50 mm

Analytical Long Acidic conditions:

Eluent A: H>0 (0.1% Formic Acid)
Eluent B: CH;CN (0.1% Formic Acid)
Gradient; 05-95% eluent B over 15 minutes

Flow; 0.4 ml/min



10

15

20

25

quot ed, the mass quoted for the conpound is the
nonoi sotopic mass (i.e. 35C; 79Br etc.). Several

wWaeymbeme1ser e used, as descri bed bel ow, and t hEGEGHEeI06/000193

equi pped with, and were set gp_to run under, closely
simlar operating conditions.” The operating conditions
used are al so descri bed bel ow. Waters Platform LC M5
system HPLC System Waters 2795 Mass Spec Detector:
h@l@u@nﬁass Atheneerax RynPmA 4DMMABP 80042 s 1300961 PDA
Anal ytical Acidic conditions: Eluent A: H20 (0. 1%

] ' ! t B: CH3CN (0. 1% Form c Acid)

d ﬁnﬁs }’ it ent B over 3.5 mnutes Flow 0.8

[ n um: Pheno v, i VAX: 80A, 2.0 x
g’jba P@%W{Cg‘:t%ﬁer cal Lon;gaagpo(?éfag%r\%‘m ég&ﬁ@twﬁ uent A: H20
(Conedfithgy: m ¢ Aci d) Hsugnt B: CH3CN (0. 1% Formic
Aci d). Gradient: 05-95% eol uent B over 15 minutes Flow
dourge Temneeswigim: PheR@mEnex Synergi 4m MAX- RP 8OA,

nmm Pl at f or S jtions: Capillary

\%oC ??&é. 3.6 kV (3. 4?%0& negati ve) Cone voltage:
Abnivatiemuviode: Tenper at (RlectroSpeayHosfibernrRange: 100- 800

amu | oni sati on Mode: eEE[l ect roSpI{Iay JPositive or
El ectroSpray Negati végtroSpray Negative or

ElectroSpray Positive & Negative -

Waters Fractionlynx LC-MS system:

HPLC System: 2767 autosampler — 2525 binary gradient pump
Mass Spec Detector: Waters ZQ
PDA Detector: Waters 2996 PDA

Analvtical Acidic conditions:

Eluent A: H,0 (0.1% Formic Acid)
Eluent B: CH;CN (0.1% Formic Acid)
Gradient: 5-95% eluent B over 4 minutes

Flow: 2.0 ml/min

Column: Phenomenex Synergi 4p MAX-RP 80A, 4.6 x 50 mm

Fractionlynx MS conditions:

Capillary voltage: 3.5kV (3.2 kV on ES negative)
Cone voltage: 25V (30 V on ES negative)
Source Temperature: 120 °C

Scan Range: 100-800 amu

Ionisation Mode: ElectroSpray Positive or

ElectroSpray Negative or
ElectroSpray Positive & Negative
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whewany74e6 adi ent punp Mass Spec Detector:

El ectroSpray Positive & Negative Waters Fractionl vnx
LC- M5 system HPLC System 2767 autosanpler - 2525
WAt ePGT/Z&8210B000193
Detector: Waters 2996 PDA Angiytl cal Acidic
conditions: Eluent A: H20 (0. 1% Form c Acid) El uent
B: CH3CN (0. 1% Formc Acid) Gradient: 5-95% eluent B
4 m nut es, Fl ow 2 O m /mn Col um: Phenonenex
Dayificpt 5 System mﬂ Fr act| onl ynx MS

condltlons Capllla voltae: . V (3.2 kV on ES
fagparative)L@dhe l%fit@fa%éd ctls@nwtmﬁl ESl fm@m purification of

I%gﬁlﬁls af om%éw %1 ec%sr o‘gp r“iéouﬁg 53?8%986&5? = gg?d@ﬁ?%%? for

Nag Aguid ehﬂﬂmﬁb@@lﬂtyq&ﬂ) ayd Bess §peoetie OFS) valMBsSFaried to
Di reaggd Purification LCMS System Preparative LC M5

iRIOYdg befify SFRpann @ﬁ%@'ﬂ%@%@ﬁ@@d WBBEPVES dletepiéon of the

t
e o S IR tiniHRoh PRSI e SHER [XUERRE villinvopve
chrongcdgmaphipldiilCyluent anrhsmdﬁfmm; tund geatiiepts( Nﬁﬂaada ardeell
e s e R T RN
(ﬁﬁhm&ﬁﬁdlﬁlﬂs ofudfelbePat AbicY®ed rPRb&AtreleCUMBLBA

wil|” involve varying colums, volatile eluenfs and
rRimal drastiomerllegtinginepreparating IHOA4S :af Gomb Cheken QA4 6(2), 159-

td%eana&elsfteqrwogttrél%n%ﬁ WishdskP Br ?fxe'tovf ]in SIYSy &t t]ﬁ:vel%pmem ofa

custom h1g11—throughput preparative liquid chromatography/mass spectrometer

platform for the preparative purification and analytical analysis of compound
libraries; J Comb Chem.; 2003; 5(3); 322-9.

One such system for purifying compounds via preparative LC-MS is described
below although a person skilled in the art will appreciate that alternative systems
and methods to those described could be used. In particular, normal phase
preparative LC based methods might be used in place of the reverse phase methods
described here. Most preparative LC-MS systems utilise reverse phase LC and
volatile acidic modifiers, since the approach is very effective for the purification of
small molecules and because the eluents are compatible with positive ion
electrospray mass spectrometry. Employing other chromatographic solutions e.g.
normal phase LC, alternatively buffered mobile phase, basic modifiers etc as
outlined in the analytical methods described above could alternatively be used to

purify the compounds.

Preparative LLC-MS Systems:

Waters Fractionlynx System:

e Hardware:

2767 Dual Loop Autosampler/Fraction Collector
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purify conpounds. Such nethods are described in
Rosentreter U, Huber U.; Optimal fraction collecting

WO poopoEPas ati ve LG/ M5, J Conb Chem ; 2004; 6(R0T/GB2®6/000193

64 and Leister W Strauss K, :\)/\'lsnoski D, Zhao Z,

Li ndsley C, Devel opnent of g cust om hi gh-t hr oughput
preparative |iquid chromatography/ mass spectroneter
platformfor the preparative purification and

PR PESREEVEPEMPSi s of conpound i braries; J Conb
%’F@}(col&gg%}uicﬁé é) nﬁglﬁ'fgr comﬁn %ig&ioﬁyst em f or

puri fyl ng conp s via preparative LC-Ms is descri bed
RMew( Whtetsaugdenamprigedasskallel upchuntp the art wil |

[ eci that alternative systens and nethods to
{%Eeés %@E@%S%acmﬂar be used. In particular, nornal
PWaRes BI9BRAH DiRleArrfAgaddfet hods ni ght be used in
pl ace of the reverse phase nethods descri bed here.
Mygterp£@pPdasatSpeerdn@®tS systens utilise reverse phase
LC and vol atile acidic nodifiers, since the approach
IS §eb1¥v effective for the purification of small
nol EQUMEE%and because the eluents are conpatible with
sdstyinkel 0 on el ectrospray mass spectronetry. Enpl oying
ot her chromat ographi c solutions e.g. normal phase LC,

alternatively buffered nobil e phase, basic nodifiers
e c V¥atesyMS rimthing cenditiansil yti cal net hods descri bed

| t ti d ify th
G e o o i KGR B vy s
FEaetvoliageynX System 25%irdware: 2767 Dual Loop

t 0s | er/ Fraction Col | ector2525 preparative punp
RIS di ¢ oFdafi ser) for col umm sel ection

%tig)}{\glpers reagent ngpager) as nake up punp Waters ZQ
Mass™ Spectroneter Waters 2996 Photo Di ode Array

deneRange:Wat er s ZQ MHRS-Efemiv onet er
Ionisation Mode: ElectroSpray Positive or

ElectroSpray Negative

Agilent 1100 L.C-MS preparative system:

e Hardware:

Autosampler: 1100 series “prepALS”

Pump: 1100 series “PrepPump” for preparative flow gradient and 1100 series
“QuatPump” for pumping modifier in prep flow

UV detector: 1100 series “MWD” Multi Wavelength Detector

MS detector: 1100 series “LC-MSD VL”

Fraction Collector: 2 x “Prep-FC”

Make Up pump: “Waters RMA”

Agilent Active Splitter

e Software:
Chemstation: Chem32
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Sof tware: Masslynx 4.0 Waters M running conditions:
Capillary voltage: 3.5 kV (3.2 kV on ES Negative) Cone

woolosagaie 25 V Source Tenperature: 120 0C Ml tPEI/GBR006/000193
500 V Scan Range: 125-800 amygl oni sation Mbde:

El

ectroSpray Positive or ElectroSpray Negative Agil ent

1100 LC- MS preparative system Har dwar e: PAUt gsarrpl felr:
OO r epALS" 1100 series repPump® Tor

]p'rlepagr% E' @f'ﬁlﬂﬁ%f:%q‘gﬂ ‘and 1100 series "Quat Punp

fapilpurypohggerrodi i er dgnony ?Bob'\P&\hES’I\‘f’e%kE Jet 601100

ﬁrl es " " Multi Wavel engt h Det ect

t or
pgmender/@aint | ¢ vsD VAS0/FFr acti on Col | ect or:

) ke Up pu VWt ers RVA" Agil ent Actlve
IE) ?%té;r gpftware @éo y\a %% on: ChenB2 Agil ent M5

r&asrﬁeltrg)emmﬂl tions: G#pi°Cl ary voltage: 4000 V (3500 V
ative) Fragnentor/Gain: 150/1 Drying gas
%’\‘%FSCI IHSULH n Gas “Paiifer at ure: 350 OC
Scan Range: 125-800 amu
Ionisation Mode: ElectroSpray Positive or
ElectroSpray Negative

Chromatographic Conditions :

1.

Columns:

Low pH chromatography:

Phenomenex Synergy MAX-RP, 10 L, 100 x 21.2mm

(alternatively used Thermo Hypersil-Keystone HyPurity Aquastar, 5p, 100 x

21.2mm for more polar compounds)

2.

High pH chromatography:

Phenomenex Luna C18 (2), 10p, 100 x 21.2mm

(alternatively used Phenomenex Gemini, 5 K, 100 x 21.2mm)

L.

Eluents:
Low pH chromatography:

Solvent A: H,0 + 0.1% Formic Acid, pH~1.5
Solvent B: CH3CN + 0.1% Formic Acid

2.

High pH chromatography:

Solvent A: H,0 + 10 mM NH/HCOj; + NH40H, pH=9.2
Solvent B: CH;CN

3.

Make up solvent:

MeOH + 0.2% Formic Acid (for both chromatography type)

Methods:
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Nebul i ser Pressure: 50 psig Scan Range: 125-800 anu
| oni sati on Mode: El ectroSpray Positive or ElectroSpray

wOe@aniMes Chr omat ogr aphi ¢ Conditions @ Col unmBCT/GB200600193

pH chr omat ogr aphy : Phenomsng?( Synergy MAX-RP, | Om

100 x 21.2mm (alternatively uUsed Therno

Hypersi | - Keystone HyPurity Aquastar, 5m 100 x 2 1.2mm

for e | ar co ounds) 2. High pH chromat o
gcﬁ%‘@gtggaﬂeg ga%ez € MOSEPRPIQRIERLS PrEparative gnroma%graphy

(t%!)é @rﬁﬁé}fo‘sé’rﬁ Ly ty)gﬁ:%fj rdﬁlﬁ n@ﬁ@nglg}%ag h'ﬁyC -?&@o%i%%hte type

El uent romat o
A’f Hﬁmmwogt%lﬁdﬂmw or hxghqu)pﬂtbslt suitedFot scmmpoud BN, Once the

SRS i e TS BB S S

JambBfeR Wik GHObENTypidve Qltntn e AXRITER Bothine ﬁJHifh gt h
cﬁrrnorrat ography typy(g))1 Met h %ggcs Acc?ordl né to a he & l%

alﬁmf%t%fép ¥ mgdeds werenrpst  appropriate pr epar ative
chromat ography type was chosen. A typical routine was
tidow mate: s mbmliyt i cal LG MS using the type of

r st. sui t e
céﬁsg-gﬁagﬂg Al e e B o e wide DS%rbiiette B
gaRf a6dvrGIARLE SR Bacel 3.8Ri8 gPIERRMAL cN&seABE BREr Rf achieve
gogd separation (e.g. from 5% to 50% B for early retaining compounds; from 35%
to 80% B for middle retaining compounds and so on)

Wash: 1.2 minute wash step was performed at the end of the gradient

Re-equilibration: 2.1 minutes re-equilibration step was ran to prepare the system for

the next run

Make Up flow rate: 1 ml/min

e Solvent:

All compounds were usually dissolved in 100% MeOH or 100% DMSO

From the information provided someone skilled in the art could purify the

compounds described herein by preparative LC-MS.

The starting materials for each of the Examples are commercially available unless

otherwise specified.

EXAMPLE 1

1A. 4-Nitro-1H-pyrazole-3-carboxvylic acid methvl ester
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same type was chosen. Typical running condition for
both | ow and hi gh pH chromat ogr aphy net hods were: Fl ow

WO 2606/07346 M / min Gadient: Cenerally all gradi BCI/6Bh@EE/000193

an initial 0.4 min step wwth 95% A + 5% B. Then
according to analytical trace a 3.6 mn gradi ent was
chosen in order to achieve good separation (e.g. from

5%to 50% B for earl&(/ag retai ning conpounds; from 35%to
80veB] thloride 6219@31111,& mng) wehglowhoasddadb & mixinye aigshitro-3-

PO R R SR 5o el 06 i i

rtempetetukd &l{cﬂhb afixsieRintdSor 40hé@s PTEE M uichPass¥sicRMin
for the next run Make Up flowrate: 1 m/mn _ _Sol vent:

idsthiquel aa%qﬁl@lpp it telune tacrffosd 4autg-Bcpyrazole-3-
]%%6?‘@3@%5%%%% Feb B P AL LD Compounds
M R0 E VBRI Rls.d .00 [ el b i '

avai | abl e unl ess otherw se specified. EXAMPLE 1 | A

A BNt A By ot FMvaE0l 3 -3abakRyatid Mesl estéret hy!

ester Thionyl chloride (2.90 nl, 39.8 nmol) was slowy
added to a mxture of 4-njtro-3- pyr azol ecar boxylic
acid (5.68 g, 36.2 mmol) 'i‘lh'zl\/b@i (100 m ) at anbient
tenperature and the m xtyke st/jrred for 48 hours. The
m xture was reduced in cyp a g)l\fliéi ed through
azeotrope with toluene tyg_gffor

4-nitro-| H pyrazol e- 3- dar boxyl ic acid nethyl ester as

a white solid. 1HNWR (400 MHz, DvsQd 6) d 14.4 (s,
|k|}n1xt§re90f(4ﬁmtﬂo'-'bH p:}ra%ofe% cﬁb&xﬂl@ acid methyl ester and 10% Pd/C in

4- Ami no- | H pyrazol é- 3-carboxylic acid nethyl ester
it weas gtirrad nmderf en Iatmcpﬁphaz off bydogen fm>29 Ibiogrsadihe mlxture was

eré’d threosutg tl 8 ﬁte reg%lceg in vacuo and dried through azeotrope with

toluene to afford 4—amino-lH—pyrazole-3-carboxyllc acid methyl ester.
'H NMR (400 MHz, MeOD) & 7.2 (s, 1H), 3.9 (s, 3H)

1C. 4-(2.6-dichloro-benzoylamino)-1H-pyrazole-3-carboxylic acid

Cl Cl
O” 'NH

%}/COZH

-N

=z

2,6-dichlorobenzoyl chloride (8.2 g; 39.05 mmol) was added cautiously to a
solution of 4-amino-1H-pyrazole-3-carboxylic acid methyl ester (5 g; 35.5 mmol)
and triethylamine (5.95 ml; 42.6 mmol) in dioxane (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
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Et OH was stirred under an atnosphere of hydrogen for

20 hours. The m xture was filtered through a plug of
w@20060%7416 educed i n vacuo and dried through azeor/Gap®6/000193
with toluene to afford

4-am no-| H pyrazol e- 3- carbox@?lc acid nethyl ester. 1H
NVR (400 Mz, MeOD) d 7.2 (s, IH), 3.9 (s, 3H 1C

4- (2, 6-di chl oro-benzoyl am noVI H pyrazol e- 3-car boxyl ic
awld@lﬁezi Bithl p@memr@ib@ hzd:ychlcm acifl dehe(lid vigs caicads! bnfiligation,

RS STR AR SR s 2Ry b B0 b 95 ety 2 Gichlorgrs
g)enﬁcﬁjlaﬁmmpm &Wﬁﬂzo‘ld‘-B ufhok Al £8d bHa Phe Hiolet‘hBh@ (onlB: Ry

in di oxan m) then stirred at room tenperature
12046, SMH &L /Lﬁf@)reactlon mxture was filtered and the
filtrate treated with nmethanol (50 ml) and 2M sodi um

hl)ﬁj 140498 6SALMbibere gﬂgmm#)dlg-:g%gﬂe-?-ca%n&ﬁ efrﬁ’llhog-

{ppdritéiner bearbueylidveiderdbitiledteni t h concent r at ed
hydrochl oric acid. The solid was coll ected by

fA hiixtatd ¢fi- (zgmmu)rmemmmnox ILIQ@yrdz))leamdaxbuxﬁexhcw ©.5g,
to%’y‘ e 10. 05 g of 6-.di chl or ghenzoyl ani no

b o et piriies @ L 23danatons BIDs et 2.9

&4—:1? Fgg?% ﬁ60 di (é %I %P%irj}hz ?qﬁz?mM ﬁ o@ nl—}-l)'pVy?erlSaszu eg aé r%og} bony
lttmperatuod for QD ﬂnemsd iThe {dacuan boxtytd waseddceaden vadust and the

Setihespaacted e ohen sl apatels (L0 mD Rd sefpmtesd e
?&édﬂbc{rgt@so%no%](lﬁo gmpl The &Eam N9t wBGadhed RATH SRS dried

25.9 I d
(BIS5y by PSR D Ve
r@g@ ;g | L 1nsoqublg(r)nage(%fi’I sIhl?e {e%aoér léi)rn ‘Engrﬁ Aid! Rxgae]}{\%d‘gvglrt]h DCM

n vacuo an e resl i oned

ednli\iricd ¢ev a6 t¢ g0 40 [%- (amddlslﬂbw Bdnedylagie)udi- pyxdiz@lm-
bi car bonat e solution (100 m). The organl c | aqy
veagosyllvimino ypipsedingrl %bstml)i terhdpubve gsteed &ﬁkﬁé@%hﬂe

3fdr ?Ei: AHE RS Iq@l‘ﬁ@é& z%% ect Q’Ee% Q%Mlﬁeéfg nghe

ded

i nsol ubl e mat eri was co |Itrat|o
vahsdredtogiaply Ol gradiedt eletion h:2\EOA® /thaxglevte EtOAc to give further
| or o- benzo zo| e-

4-{1 4 d
it oSS By o7 BBl He DY o Gpapo)-piperidine- -
t@FBoxhHé ¥did 85¥-8hty( 5st§8(29)4 H%s 8 Wit ls8lid.

1E. 4-(2.6-dichloro-benzoylamino)-1H-

cr i ~cl
07 NH
N NH
/ N
N-N  H
H HCI

A-solution of 4-{[4-(2,6-dichloro-benzoylamino)-1H-pyrazole-3-carbonyl]-amino} -
piperidine-1-carboxylic acid tert-butyl ester (7.9 g) in MeOH (50 mL) and EtOAc

razole-3-carboxvlic acid piperidin-4-

ylamide hydrochloride
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solid. The filtrate was reduced in vacuo and the

residue purified by columm chromat ography usi ng
wQ@er@dioznte el ution 1:2 Et OAc / hexane to Et OAc POI/GB2®6/000193

further 4-{[4-(2,6-dichloro-bgnzoyl an no) -

1H pyrazol e-3 -carbonyl ] -am no}-pi peridi ne- 1-

carboxylic acid tert-butyl ester (2.54 g) as a white

b o Feeafiivis S HIERERS 86 PANZPYATLNC. 4 o1t gveaiih The

hptolduee HidQ{dt destliseldut t®he %fresence of methanol and t]lqerefé)re the
-di'chl or o- benzoyl am no) -~ 1H pyrazol e

rE%FE‘lBB ﬁwﬂur%lmaﬁ eYapopstgskanddheeesidue @mltmq/wlth E#OAd. The

r@s@:u%k«shﬁg L&t §v§% olg:)ctedﬁg{l}lﬁg_{ %ars?édm@] EiAgpyd sucked

tdnp on gel mmteﬂtoéglvef 6.Bg 0D4ED, BLCEMOIOTH&ZW%H%? 160 ﬁ’yrﬁ%le-?:—

ép a]b4| 35 due to the presence of nethano

Y4 14 Rperdiaet-viomids aa the ay@vaghlevéwhaﬂe@/m& Rit5H89,
}gmgggpggyyated with Et OAc. The resulting off white

so id was collected by filtration, washed with Et OAc

and sucked dry on the sinter to give 6.3g of

F Ol inioithpyratdie-Bymeboalk Be deid (1-

LLic acid piperidin yl am de as the
%M@Mm 5.89, [M-H + 382 /
384). IF.

4- (2, 6-di chl or o- benzaoykam no) -1 H pyrazol e- 3-car boxylic
acid (1- nethanesulp I-piperidin 4-yl)-amide To a
m xture of

4- (2, 6-di chl oro- benzo an1no)-IFprrazoIe 3-carboxylic
acid piperidin-4-ylafid th@rochlorode ( L1 mol) in
acetonitrile (10 m) adfied pylethylan1ne
(2.2 mmol ) foll owed by t n su phonyl chloride (
1 mol). The m xture NstiFred at anbient
tenperature for 16 hours then reduced in vacuo. The
resi due was partitioned between ethyl acetate and

WA dnixtyre af {-43.8rdichjeiosheazedaming)l KepynzdeBecapmxylionacid

prERhal M LB G0l S QISR ARG RIS TR
dustopr@yﬁezhymmmer(u2Orﬂ§agl)gfgl?,om ijgRe %&%&e&ﬂ‘ﬁ?hon?@%ﬂ@é ¢

%}35]}@ I(lgxturp WES stirrg@ at anpbiggt t@rﬁpergi}q)'e fo’g 19hourszh@orefinged
M‘Dacué”. Ble fedidud vwas %grtl(?ioned between ethyl acetate and water, the layers

separated and the organic portion washed with brine, dried (MgSOy) and reduced in
vacuo to give the title compound. [M+H]" 460 R, 2.67. LC/MS. r.t. 2.67 min; m/z
460.11

'H NMR: (400 MHz, DMSO-dg) & 13.51 (s, 1H), 10.20 (s, 1H), 8.50 (d, J = 8.0

Hz, 1H), 8.41 (s, 1H), 7.66 — 7.56 (m, 3H), 3.95 — 3.89 (m, 1H), 3.61 (d, J= 12.0
Hz, 2H), 2.92 (s, 3H), 2.84 (t, J = 12.0 Hz, 2H), 1.89 — 1.86 (m, 2H), 1.79 — 1.70
(m, 2H)

EXAMPLE 2
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Hz, 2H), 2.92 (s, 3H), 2.84 (t, J = 12.0 Hz, 2H), 1.89
- 1.86 (m 2H), 1.79 - 1.70 (m 2H) EXAMPLE

wQ@260627B1i chl or o- benzoyl am no) - | H pyr azol e- 3- p&r/G82006/1000193

c acid (I-isopropyl sul phonyl -, pi peri din-4-yl Vam i de
The title conpound was prepa?%d by the nethods
described in Exanple 1 but using isopropyl sul phonyl
chlorldelln%tead of netﬁanesulphonyl %hlorlde and was

Nﬁg DVsQd 6) d 13.42 (s,
. , O J =8.0 H, IH, 8. , IH,
7.60 - 7.51 (m 3H), 3.92 - 3.87 (n1 IH), 3.65 (d, J =
12.0 Hz, 2H), 3.35 - 27 (m IH), 2.95 (t, J =12.0
Hz, 2H), 1.80 - 1.76 2H), 1.66 - 1.59 (m 2H)
1.22 (d, J = 8.0 Hzx '
4-(2,6-dich|oro-benzo anj no )- 1H pyrazole-3
-carboxylic acid (1-€thy p | @i peridi n-
4-yl)-am de The title ¢=.ng2§§%l \gﬁared by the
nmet hods described in Exanpl eN1, i ng
et hyl sul phonyl chloridelli nstead of nmet hanesul phonyl
chloride, and was purified by colum chromat ography,
efﬁéttitﬂzgco‘?ﬂ 5’ was 1 %%ﬁ lér]thé-m'eth%délliescfigéd\'ﬁ- Bifaniple £ béflusing
mn; mz 171H (400 MHz, DvsQd 6) d 13.4%’(3,
I 1H)pr5p3{lmlﬂlmn(yk ¢hiptiflg in8tedd of miethdnesulphOnixhldride and v&3 purified

3 3.8 |
éDYéfe}%_%étw}]E(?%SétEéSg% ‘%6@ ;?% rr 5. SHLN
1e8 Hz52H) 5 2H)5 1.69 -

4@%@ Ws@tde)ﬁ@@wmmplmm 4614, 7=8.0

411% éﬁazo?@ gh@ 6‘2%13(5{1 %?% 3.92 —3.87 (m, 1H), 3.65 (d, J = 12.0

oxylc @
]I-Iz;rZ(H:)y]S 38 ulmm(rmyl p)p2.06 di, U= Y- Hy; 2), d80TFhR 76 (thl 2H), 1.66 —

prepared by the nethods described in
gﬁg?gﬂiyﬁﬁgﬁd ﬁdﬂ% nesul phonyl chl ori de instead
of nethanesulphonyl chloride, and was purified
EXAMPLE 3

4-(2.6-dichloro-benzoylamino)-1H-pyrazole-3-carboxylic acid (1-ethyl-sulphonyl-

piperidin-4-y1)-amide

Cl Cl
O
4
4
M A
N—
H

The title compound was prepared by the methods described in Example 1, but using
ethylsulphonyl chloride instead of methanesulphonyl chloride, and was purified by
column chromatography, eluting with P.E.-EtOAc (1:1 — 0:1). LC/MS. r.t. 2.74
min; m/z 474.17
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by preparative LOMS r.t. 3.11 min; mz 488.18 1HNWR
(400 MHz 5DMsCd 6) d 13.42 (s, IH) 5 10.15 (s, IH) 5

w@2eh6/0(d16 J = 8.0 Hz5 IH) 5 8.36 (s, IH, 7.60P€T/GB3D6/000193

(m 3H)5 3.91 - 3.84 (m IH,5 3.60 (d, J = 12.0
H252H), 3.00 (t, J = 8.0 Hz52H)5 2.85 (t, J = 12.0 Hz,
2I—|)5 .82 - 1.78 (m 2H), 1.72 - 1.62 (m 4H)5 0.99
:80H253 Bl OLOd CAL ACTIVITY EXAMPLE 5
Nﬁa@mw@ﬁwﬁ,w Qrdpedl [SBRES. AYDI 1V 6 AH3S8.51 (d,J =8.0

I t v o

%%4@1 2?5’)’ ’tﬁ}eéq Q%Sla(r%’(gm’a:gs%llcﬁ' g?{) ag Pqe“ 120
577 a@);mm tchJI=owor}gz 130 m@(t,JAqQI(Mqi acH)CDKBLCMﬂ (nm@H)
(Brovvn %t al 5Nat . Cel | Bi ol | 5pp438-443 5 1999;
Lok 16006m, 280, b2l 6 bTiiehiiae3), 41, ppl 5625- 15634,

2002) is diluted to 125pM in 2.5X st rength assay

st A grpr O™ MOPS pH 7.2, 62.5 nmM b-gl ycer ophosphat e,
IZ.5mM EDTA5 37.5mM Mgdl 2, 112.5 nM ATP5 2.5 nM DTT5

20 G AR, gg@zo&ﬁmaﬁﬁﬁt&m& 2e8R1iHN Ao Bl Miphony1-
qumtdnmﬂe/lhamld@o m bovine histone H (Upstate

Bi otechnology, 5 ng/m ), 940 mM H2O, 35 nC g33P- ATP)

and added to 96 well tes along wwth 5 nl of various
dilutions of the test npound in DMSO (up to 2.5%.

The reaction is allcowed t% proceed for 2 to 4 hours

bef ore bei ng st opped ¥y an excess of orthophosphoric
acid (5 nm at 29 . g33P{AT ' J\,msuns

uni ncorporated into th S e Hdis separated from
phosphoryl ated histonefH' o a M|lipore MAPH filter
plate. The wells of the MAPH plate are wetted with
@lﬁ%@t@%bﬁ@@ﬁﬁ@%@bieﬁa@@ 'b? ath@ﬂ?i@tht)t?@ﬁ‘esEﬁS‘ecf B ab$101, Bl Gsing

reaction are filtered | pore vacuum
frropanggulphenghéhlonide instgid Ofmeﬁh@lhdsslphmﬂlcblmndg and was purified

f twice with 200 m of
&Jyéﬁ}p%% &é&hé/gﬁérl cgggmﬁ mz\%iz&e e filters have

d cint 20 scintillant _is add
R e BSOS Dk APels THE 80 ChoED3 06 Gbols.
Hz, 1H), 8.36 (s, 1H), 7.60 — 7.51 (m, 3H), 3.91 — 3.84 (m, 1H), 3.60 (d, /= 12.0
Hz, 2H), 3.00 (t, J = 8.0 Hz, 2H), 2.85 (t, J= 12.0 Hz, 2H), 1.82 — 1.78 (m, 2H),
1.72 - 1.62 (m, 4H), 0.99 (t, J= 8.0 Hz, 3H)

BIOLOGICAL ACTIVITY

EXAMPLE 5
Measurement of Activated CDK2/CyclinA Kinase Inhibitory Activity Assay (ICsq)

Compounds of the invention were tested for kinase inhibitory activity using the

following protocol.

Activated CDK2/CyclinA (Brown et al, Nat. Cell Biol., 1, pp438-443, 1999; Lowe,
E.D., et al Biochemistry, 41, pp15625-15634, 2002) is diluted to 125pM in 2.5X
strength assay buffer (50mM MOPS pH 7.2, 62.5 mM B-glycerophosphate,
12.5mM EDTA, 37.5mM MgCl,, 112.5 mM ATP, 2.5 mM DTT, 2.5 mM sodium
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The % inhibition of the CDK2 activity is cal cul ated
and plotted in order to determ ne the concentration of

w0 e®b/ozampound required to inhibit 50% of the EBDE&B2006/000193

activity (1C50) . EXAMPLE 6 asurenent of Activated
CDKl / Cycl i nB Kinase Inhibito Activity Assay (1G0)
CDKI / CyclinB assay.is identical to the CDKZIQ/cIinA

above except that CDKI/CyclinB (Upstate Di scovery)
usthdvanadateh@28 mg/mébwsn@sdrumea&burmnls e Il rm@m@)mthdé) pl of

Hisshie S8R i8S op it iftERe T TPrit e B MGy, 5 me/mb),
at40aul R 0G 85 LWCAY B TIF) ahd adtiéd rosk weslr ﬁldte@ Qropg uwtdss pr of
i nventi on have |1 C50 val ues of less t

OBKoupdilutiorp ofthe d¢st cenppmdein PMERAup tocp éa@e Tlhﬁ ﬁwrlp% iy

AR pReglP R Rob SRS B SN Wi gh Sy Sp -

Rihiojplabic atidd5 % gt 3% P FB ACIPSWMCEEﬁFﬁams?ﬂmNbdm@aﬂe,d into the

025%_b- ner capt.oet hapol ATP
311%%6 7 itseparatad The g %%nha{ylatwfﬁ/' istopp aﬁﬁ%@@fﬁTMéPH
f@fer %‘@ Phd wellLofRhdM AP SRROY |vVe‘ft‘é@ %ﬂthWS‘%%%phosp%onc

peptide-2 (Upstate Discovery) in wat er Wt
recid, g@dSFheATlR reEﬂEyofehemdctmtﬁsc ﬁb:tn@d avith abldiigoreova@Bum

R BB el Mol Rk elRL0R: e Mot R i
| witlbdmurst o RiepRSphetc id @Hc% tHe3BiSs Bivdaioar 20 ul of

bei ng st 08 ped with an excess of orthophosphoric acid
(Micupscint 2D pgintitfans iy added candghenpeayted ane Pagkard Fepcount for 30
ﬁﬁﬁén\@t ed CDK2/ CyclinA assay above. EXAMPLE 8
I-proliferative Activity The anti-proliferative
activities of conpounds of the invention can be
dHteé% nmhibitioh wpf thedSIDKL mgtitikeis abichiated anfl pldteddo opleonds
i nhi bition of cell.growth in a nu |
| @it s ke msagrorEH: PO PO oS r R s duieis ST ofghe FDR2
AJcﬁUﬁ}‘ (BLye assay

EXAMPLE 6

Measurement of Activated CDK1/CyeclinB Kinase Inhibitory Activity Assay (ICsq)

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.

Compounds of invention have ICsy values less than 20 uM or provide at least 50%
inhibition of the CDK2 activity at a concentration of 10 pM. Preferred compounds
of invention have ICsy values of less than 1 pM in the CDK2 or CDK1 assay.
EXAMPLE 7

GSK3-B Kinase Inhibitory Activity Assay

GSK3-B (Upstate Discovery) are diluted to 7.5nM in 25mM MOPS, pH 7.00,
25mg/ml BSA, 0.0025% Brij-35, 1.25% glycerol, 0.5mM EDTA, 25mM MgCl,,
0.025% B-mercaptoethanol, 37.5mM ATP and and 10 pl mixed with 10 pl of
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(Nociari, MM Shalev, A, Benias, P., Russo, C
Jour nal of | mrunol ogi cal Methods 1998, 213, 157-167).

wab@en®i4he©d i s based on the ability of viabl e Pel/G82106/000193

reduce resazurin to its quo&gscent product resorufm
For each proliferation assay Cells are plated onto 96
well plates and allowed to recover for 16 hours prior
to the addition of inhibitor conmpounds for a further

7Ebsigle mix. AThe sibsead ok foH@SKaduibdRiSaiMpbosie-glpesgen

' dded [ b d.f f
A S T R g R e G B BN
dinzyierit eubstrabed4o i@ to 196 vidlEp1&Rs Bloff WithES ul of various

ngn-proliferating cell assgé cells are maintained at
fwticnepiche fest casperedrin PNIDY (epiahe’eaddhe resatiesn is allowed to

i.nhi hj I 7 urs. The. nunber
ROk AP RS et hilhb WEbnd il iPies LR
hbepteric@eid (511l ae3%y.aThdAltelbA pRREdIE ¥t f0e ABENES
(European, Col l'ection of cell Cultures). In particular,
dAptigingdrassayabokéent i on were tested against the
HCT-1 16 cell line (ECACC Reference: 91091005) derived
fEo VY col on carci noma. Many conpounds of the
i%—éﬁt‘m@]v\ere found to have |1 C50 val ues of |ess than
ZntivpoliferptivesActidtyy and preferred conpounds have | C50
val ues of less than 1 nM EXAMPLE 9Det erm nati on of

| Bi i Labilijty Th | Dbi ilabilit f the.
s RR P8 phtivitieg eofiond ATtSiiERian Gb tfeledpined
ByanéLeting ORPOURH of the@dMpbingdsab §thibifiod of 8d1LEloRh B4 Rumber
LV. and orally to balb/c mce at the foll ow ng dose

|dgell lipefd Iabibeionaniiegll gravehds mepsvgpdepingthe dlamaBlud absay

-h- ~C dextrin 5%
EMROLESIS a1 8L TLOPY )l cEVEL P b
D AOARET 2Y3, 1894672 OThe miéthvdisitased én tie aplitnbSviableElls to

dosi ng, bl ood sapples are taken in heparinised tubes
éﬁ‘ﬁ“‘? ﬁ?%ﬂ‘f&%‘ﬁ’dmf eSeet Rreduchieseiiiag Fop pachmaphisradion ppsay

B Y8 ipatdPoth @%%&kﬁ&w?&#ﬁ!@kd@ r@oV & f%op 8 hgﬁ@ prior to the
precipitation and the sanples are quantitied by

@ddip;ign iof emhibitor 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).

In particular, compounds of the invention were tested against the HCT-116 cell line

(ECACC Reference: 91091005) derived from human colon carcinoma.

Many compounds of the invention were found to have ICsq values of less than 20

uM in this assay and preferred compounds have ICsq values of less than 1 uM.

EXAMPLE 9
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with a standard calibration line constructed for the
test conmpound. The area under the curve (AUC) is
w@aioenvated fromthe plasma | evel vs tinme prof PCEGB006/000193
standard nmethods. The oral bjpgavailability as a
percentage is calculated fromthe foll ow ng equation:
AUCpo x doselV x 100 AUCI v dosePO By following this
nr ot ocol t hfe c?rrpound il

1

2 : RHY o) - | Hpyr azol e- 3-carboxylic
acid (I rret hanesul phonyl - pi peri di n-4-yl)-am de, was

o R S R b W B g

Sblidves The conpound of Exanple 1 has an anti -t unour
action in nude mce engrafted with human tunour

d [ ] .Ireat ment C 0] .
o 67 o BhrineL s B3R apireton f S0t Bt RO o dte mice
e (iRObBbWingl doBE BRVERhdddRe EdHnangiedg! Y when dosed oral Iy
at doses whi ch cause inhibition of the tunour

bi ofrarles/keg IWﬁ@ymlﬁﬁd)m}O&éDMSQ{QO%c(é ls'dnpcrypgmybﬂ.’:j-of
phosphor I at.i.o strates of the cyclindependent
Ki nase%’%’ trpZ%? g ma protien. The conpound of

Exaep!sngliké PO%ﬁﬁﬁlfate‘d@n WO%'DIQI‘SWU%%&/‘?G%@E

di fferent schedul es including chronic dosing
several weeks., EXAMPLE | | COVPARATI VE EXANPLE The
Hhtolapgpetime @@tms/afteir élgmng, tlprsd S?mnb@lm@takﬁn ixlaapetivisdd tubes

| or
AR AN RS plelsgion PR Hhe AR iy PleSen by L
(MS/{MIS) afigheoiin mabﬁm anlifiBe danfpled 4rk ¢oaiFRAMY comparison
0 ich is described in Exanple 131 in our
T Shmlash ol ot oy pcopneBROTUPO 5 479 copBRIch aThegpea under
I\/br e pawégﬁ %ﬁ%ﬁ%oggﬂn% %gste\%gr%v%g%g%&%%%m%ﬁdard
magibods. (The o |bnoaa'aiizibi]iﬂyiae$ percentage is calculated from the following

equation:

AUCpo X doselV X 100
AUCiv dosePO

By following this protocol, the compound 4-(2,6-dichloro-benzoylamino)-1H-
pyrazole-3-carboxylic acid (1-methanesulphonyl-piperidin-4-yl)-amide, was found

to have 40-50% bioavailability when administered to mice by the oral route.

EXAMPLE 10

Xenograph Studies

The compound of Example 1 has an anti-tumour action in nude mice engrafted with
human tumour derived cell lines. Treatment with the compound of Example 1
causes inhibition of tumour growth in such xenografts implanted sub-cutaneously
when dosed orally at doses which cause inhibition of the tumour biomarkers. These

biomarkers include suppression of phosphorylation of substrates of the cyclin
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agai nst CDK2 ki nase and GSK3b ki nase and their ability
to inhibit the proliferation of HCT-116 human col on

w@2amweler74eel | s. The ki nase inhibitory activiti eBCHOB2G00©00193

HCT-116 inhibitory activity )gﬁre determ ned using the
assay nethods set out above d the results are shown
in the table bel ow. The conpound of Exanple 1 of the
present application has advantages over the conpound
afependsenikinbsge r:@ mﬁmbblgsremfa@rotteme lﬁaolcpmnpwgi oiduspnnde 1 is

SRR BRM 8l inA s e et Sl R o Gyt ling for

Hederdlleckel | | i ne, when conpared to its
di fl uoro- anal ogue. The conpound of Exanple 1 has

reater in vitro kinase (CDK2) inhibitory activity
@ﬁ%&ﬂ'&?—ﬂo its difluoro-anal ogue. The conpound of
Exanple 1 has |ower activity versus GSK3b (0.22 n\)
t@@ﬁW | ogue (0.014 mM). The conpound
of Exanple lhas greater selectivity for COK inhibition

55D AR PO L oo 2

FENbHopHE PINGr duX/VBlefe ot afell) willathe ol bgicahalcivitionofits 2,6-

Lﬁﬁﬁ%ﬁgon‘faﬁ gé};ﬁ%gﬂ‘;ﬁ‘geﬁa ﬂ,lrygll E?qpﬁﬁg?g clund Othfqi]ets described in

%&Hﬂﬂ'@ €5 Wit i égr?wfrgpﬂfcaﬂuﬁﬂb@)@}ﬁ@@l/ 083 17j9 tpushitatiodMhmber

gnesium stearate as a | ubricant and conpressing
tWGW(HZBé@L bas the fallooving steuntiere. (i) Capsul e
Fornmul ati on A capsule fornmulation is prepared by
m xing 100 ng of a corrpq'und of the formula (1) with

100 ng | actose and filli \th resulting mxture into
st andard opaque hard gelnagj \Ea s. flii)
I njectable Formulation I'A parrent conposition for
adm ni stration by inj ecky can be prepared by
N
o:é:o

More particularly, the compounds were compared with regard to their activities
against CDK2 kinase and GSK3 kinase and their ability to inhibit the proliferation
of HCT-116 human colon cancer cells. The kinase inhibitory activities and the
HCT-116 inhibitory activity were determined using the assay methods set out above

and the results are shown in the table below.

Prior Art Compound Compound of
(Example 131 of Example 1
PCT/GB2004/003179)
CDK2 ICs 0.0022uM 43% @ 0.0003 pM
GSK3B ICsp 0.014uM 0.22 pM
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di ssol ving a conpound of the fornula (1) (e.g. in a
salt form) in water containing 10% propyl ene glycol to

w@rae/oZr4cONncent rati on of active conmpound of 1.PBCP&BR006/000193

wei ght. The solution is then 2teri|ised by filtration,
filled into an anpoul e and s&hl ed. (iv Injectable
Formulation I'l A parenteral conposition for injection

is prepared by dissolving in water a conpound of the

}‘?%"fmillﬁ c(egllarélﬁ"elgtli)ﬁ qu%al tofALM (2 no/ni) an(]:]nwfm tol

teri |Iter|ng the solutlon ['1ing
I lll U bedl dUI [S] J.III VI dl S Ul aIIpUUI TS, I 1 UCL aUI T
If"ﬁ‘][eecbﬁ)tglﬁf?% Pf EJ{:}@IE qrdﬂljleﬁngg?&t L}%fhchtlééi %&%&'\/Xtﬁéges %Xrer the

tdoenpoang of itldidiiiofosdnaid gae fbr)thé &ﬂmwmglreascﬁﬁl t form | n
water at 20 ng/m . The vial is then sealed and

sterilised by (g(%tt ocl avi n%. Vi) ectabl e formul ation
1% AThg campainhef Bxgmple | a%ﬁﬂv@himsgﬁ Poip Entigpolyerative

| nf ugken oqlarnum RAGPAEY YT qug%eh Yin@ oI G Of
formula (1) (e.g. 1n a sa I nwat er cont ai ni ng
a bufdifhlorc@-en@joglib 2 Macetate pH 4 6) at 20ng/m . The
vial - is then sealed and sterilised by autoclaving.

o 5 CRPATRCTC RS or Benghin Wb kBRat UcDhy bRy
a CoRpRHRoRipatditofiRrdihdioahilophd h phar maceuti cal

grade corn 0|I to give a concentration of 5 ng/m . The

conposition is sterilised and filled into a suitable
cont dihaepmpoindoofi Kpeptrile i Hasilofvsr activatyi versuslGSIAR @©.23f uM) than

for dco ound f la (1) are put into 50 niL
Vi almg,lésgE 8% PEYe z@gﬁﬁﬂ?}flmg | yophilisation, the
conpositions are frozen using a one-step freezing

pr ot @i lcodbolndié Kianpld D@ad gemer sdlébtiQith Forr @DEEHhibRionker
oC for anneal [ n&é}t hen lowered to freezing at -45 0C,

f ol | SwdeP Ry 2BP-feld) goraparpdhtp iy diflperogamalagpe ff-otidrat el y
3400 minutes, followed by a secondary drying with

i PIEARBERSESTROAL, FORMULATIONS

EXAMPLE 12

(1) Tablet Formulation

A tablet composition containing a compound of the formula (I) is prepared by
mixing 50 mg of the compound with 197 mg of lactose (BP) as diluent, and 3 mg
magnesium stearate as a lubricant and compressing to form a tablet in known

manner.

(i) Capsule Formulation

A capsule formulation is prepared by mixing 100 mg of a compound of the formula
(I) with 100 mg lactose and filling the resulting mixture into standard opaque hard

gelatin capsules.

(iii) Injectable Formulation I
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if tenperature to 50 OC. The pressure during primary
and secondary drying is set at 80 mlliter. fix) Solid

w®doen7ame For mul ati on The conpound of Exanpl e BCT/€B2006/000193

di ssol ved in dichloronethane? thanol (1:1) at a
concentration of 5 to 50 % (fOr exanple 16 or 20 %
and the solution is spray dried using conditions
corresponding to those set out in the table below The
dapareyiered noinpositien foux bﬂminiﬁmti@dé)yﬁnjecmmerpmpamd Toyf

d of .
BSaSAPE MO SRR Pt T8 . e AP popining
Su@%a ro@&leﬁ@' %E@bl 1d, gitd EcdiRBGRHoh f bt etonigoang NP WY @K

in the spray dried solid éassay) and the

p’&frlghtcl éle §plzle0@| issthen ﬁeﬂhwﬁl byHiliation, fifled {1He ap apppele @ad
n;g 79 up the spray dried solid. The solid solution of
t'he Conpound of Exanple 1 and PVP can either be filled
directly into hard gelatin or HPMC

((bw dnjectylple doyhnoiatiby IT cel | ul ose) capsul es, or be m xed
W th pharmaceutical ly acceptabl e exci pients such as

bul Ki t dant d Th |

K s 2amnSsindh kSRS is PrEREi IS Mo snSORE of
ORI 81 (D LARCLILE0 (T in s LERANDLG/MY and habffol h‘éw wb,
Csrile Gleing Bo ooy aod Slling inopdandd i itk er RopRES

(1) can be determ ned using the follow ng protocol. The

%SQEngmeﬁ§5ﬁﬂ&ﬁﬁ{ﬁp agai nst a panel of fungi

iITIchu ng k,dnUI da par psi |l osi s Candl da tropicalis,

%gdl d ca‘ps eQTCC 3608 or C%% %co gus. o ed b

Oty el ey Pd’é’ﬁ? é‘?ﬂs aF ﬁ? REcparsd by
%@@M@W&e })b@tﬁo%ﬁhul&@% . iata s‘itlt(fom@ 1ﬁg7l/£ér at 20 mg/ml.
suspensi ons of each organismare prepared by grOMAng

t e yadstheperled g st@nihsztﬁ bragieckvingt ati ng drumin
yeast nitrogen base broth (YNB) with am no acids

(B F§Qtab ﬁhanoﬁ/‘lvh ), pH 7.0 with 0.05 M nor phol i ne
propanesu c acid (MOPS). The suspension is then

K %&ﬂuﬁé&%%w d@ﬂ%}?%y 1Wegt?on\’\6r 1Hfugro§%4?1 lBlélglrepared by

dissolving the compound of formula (I) (e.g. in a salt form) in water containing a

buffer (e.g. 0.2 M acetate pH 4.6) at 20mg/ml. The vial is then sealed and sterilised

by autoclaving.

(vii) Subcutaneous Injection Formulation

A composition for sub-cutaneous administration is prepared by mixing a compound
of the formula (I) with pharmaceutical grade corn oil to give a concentration of 5

mg/ml. The composition is sterilised and filled into a suitable container.

viii) Lyophilised formulation

Aliquots of formulated compound of formula (I) 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
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bef ore sonicating the washed cell suspension for 4
seconds (Branson Sonifier, nodel 350, Danbury, Conn.).

wab@e®7mg et bl ast ospores are counted in a PCT/GB2006/000193

haenocytoneter and adj usted 4§ the desired
concentration in 0.85% NaCl. The activity of the test
conpounds is determ ned using a nodification of a

- 1] i ion techni gue. Test conmpounds .are
PR EN O §Rs g Es sc<Rhite GRBRE tithdeeanses steps
G temperdturie to YNBC bTRE Presfiirt dudnod 5@@

id@ u]i]gd as the contrgl) to pr o%ll\ﬂl)%rgaﬂg‘%v\gf @r?g 0 g’?l%gsnsetat
BE¢ATconmpound. Using a 96-well plate, wells 1 and 3

t hrough 12 are prepared with YNB broth, ten fold

dix) 8b1i@ 88 1udbn FEnEaARPUNd sol ution are nade in wells 2

to 11 (conceniration ranges are 64 to 0.125 ng/m).

Vell 1 serves as a sterility control and blank for the
dpecompprist oifttaninde dsdiywlvedéh dichBrometese/etaol ¢1-0Vhiy

. T ' ti.tre plates are inoculated with 10
SR Rhion 35 181 2160 BBl S e o S apiod
osigg RbsdiEAm Jorrebaeil bQHJoslﬁ st RS irPHhe tdtﬂ‘&ﬂéiéélg Gy YataBven

hog%s t_Bf C. The 1 C50 val ues are determn
Ip@eiipHstussdhe sansentiation ofesomipoynd bEEshspie Hathedniat and

[ |.at e, Reader,, .DuPont, )

Sal PR AL R e B AR o or SPY Bir Tk e
porceatationrof Zhetomp@MA\if BRaplear inke é]ir%ﬁﬂriéd\@ﬂf‘d?éﬁ%ﬂi find
%?M i’([er Scientific lndustries, Inc., Bolema, N Y.J.

P OSiEh disEiton .8 d1.) picte aarticles nabingsup e upray dried
gsacentrati on exhi biting approxi mtely 50% (or nore)
reduction of the growh conpared with the control
well With the turbjdity assay this is defined as the
Iovvestc(i:lfcwgl_(:oFa 1t ah,on at which turbidity in the
viRAEh | s vwaf1% o i';gé?; g Oﬁ%;r 0b y{dldiSaksay vhiigial PSB (oinge) um)

ncemntrations det ernmi ned by sub-cul turing
BRAT 8ot TR0R T BPEG, SPRBUbat P T or 1 1 696- dags
IR T Pr | R 6 pFOoraar? Rhal ustdets of | Corlital- 370
R 2200 BaeFLBPUE] #hhdet oBiotu T h s dBeaus
L 20% | 180°C | 100 °C| 79.50 246.64 15,09 - 91.84

The solid solution of the compound of Example 1 and PVP can either be filled
directly into hard gelatin or HPMC (hydroxypropylmethyl cellulose) capsules, or be
mixed with pharmaceutically acceptable excipients such as bulking agents, glidants
or dispersants. The capsules could contain the compound of Example 1 in amounts

of between 2 mg and 200 mg, for example 10, 20 and 80 mg.
EXAMPLE 13

Determination of Antifuneal Activity

The antifungal activity of the compounds of the formula (I) can be determined

using the following protocol.
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dilutions in acetone to obtain a range of desired
concentrations. Final treatnent volunes are obtai ned

whooatidisng 9 vol umes of 0. 05% aqueous Tween- 20PCT/GP2@6/000193

0.01% Triton X-100(tm, depepdi ng upon the pathogen.
The conpositions are then used to test the activity of
t he conpounds of the invention against tomato bli ght
(Phyt opht hora i nfestans) using the follow ng protocol.
Tiherpopsudsidre testd a@aﬁhgerpa)lehmfefuggidnﬂuding Wapdidd parpsidosis,

soi l.-] ess. peat - bas ott| til the

i TR aRS G AfiPay £PCE 60 Gt Clvptaropis peoformans.
SiHeaYR drdafistliNn @ ffainthihéd S SalcRedhd TRIROLN A gt sidhts Aleo@f
100 ppm After 24 hours the test plants are inocul ated

t%ln@ptrsaypqmglom pheagh ozgpuisau sreppenazaigivagrowaieeths iyeast oyernight
Ph%% tht r}:1Orro fi nfdf%r}rl] ?r? §easfa Hg okgrp %ase %n%h ?ﬁg‘gﬁ ﬂio eﬁ%mo acids

over nli are rans

Q(Defea,imetscﬁt Mtich. I) pH 9 Dasieh d L)) NI g plline ipeopaﬁémlaﬁio@tt acid
contr ol ﬁlants Simlar protocols are also us

t(MQPYn Eheysuspensiqn isthanrentipgrs and Svashed tace w\lﬁbm%l\iaﬁl
L N e R D
vbodzh B 50, Reabus|, 6bnh)oThe\/§ﬁ1@¢t b(laféﬁmpanes aretdonmiedm) a and

ume Bl otch t osphaeri a nodorum,.
g&&@%ﬁﬁ%‘ﬂ?@r ‘PPFL Ci[\‘g%‘g& "h@ 8%%%‘3 P%%BHHP%O%&Q%’ S Gor
the purpose of illustrating the invention and should

MHe RBVIEPHSHE WRHcARpdUHAS & dferfived dsHgt Bt b&ificiorf & broth
scope of the invention. It will readily be apparent

trpigrodilytien teghnigueli Testcepnnovadsarg diited in torany -Qomg/ml ratio

gﬁgledli ec} !82%43,?\@&'1 fIJl ﬁjf gﬁ%@q W?tfh B%g )ng{nlgﬁltééggfé is used as

escri and

ihé bmmﬁol)cte pacidag V\foﬂﬁﬂg sdslau@{ oheach Ic@mpum&e Us$tigngdd- bvell plate,
i nvention. Al such nodifications and alterations

.wllérlo@é 3 rapehdrirapisnatsg vith SNBdueibe enifeld deiyﬂpwsoflthe
ﬁ’d‘&q 13&}\%% %1%19 (Wl é'u% i1 on§§lt1taﬁon }&%Egﬁ%r@ t0 0.125

es an es thereo
g/ml) Well 1 serves as a sterility control and blank for the spectrophotometric

assays. Well 12 serves as a growth control. The microtitre plates are inoculated with
10 pl in each of well 2 to 11 (final inoculum size is 10* organisms/ml). Inoculated
plates are incubated for 48 hours at 35 °C. The IC50 values are determined
spectrophotometrically by measuring the absorbance at 420 nm (Automatic
Microplate Reader, DuPont Instruments, Wilmington, Del.) after agitation of the
plates for 2 minutes with a vortex-mixer (Vorte-Genie 2 Mixer, Scientific
Industries, Inc., Bolemia, N.Y.). The IC50 endpoint is defined as the lowest drug
concentration exhibiting approximately 50% (or more) reduction of the growth
compared with the control well. With the turbidity assay this is defined as the
lowest drug concentration at which turbidity in the well is <50% of the control
(IC50). Minimal Cytolytic Concentrations (MCC) 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.
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Rl is 2,6-dichlorophenyl; R2a and R2b are both
hydrogen; and R3 is a group: where R4 is Cl-4 al kyl.

wQ@20060tampound according to claiml1l wherei n RAPCHEGB1608/000193

al kyl . 3. A conpound accordig? to claim2 wherein R4
is methyl. 4. A conpound accdrding to claim2 wherein
R4 is ethyl. 5. A conpound according to claim2
wherein Ris n-propyl. 6. A conpound according to
dﬂ&AhﬂQJMh%reln R is |sopropyl 7. A conpound
gvg,)\lloamle anthFungal

(11 ot A-conpottt
a[ﬁﬁa,@fl@!mng to any one of cI ai ns 1 to 6 in the formof a
salt sol vate or N-oxide.9. A conpound according to

d9bfr th'e %ﬁ‘ﬁul& o) QrediésBlved 3 addfordel ﬁrmﬁrsﬁﬁé?:)ﬂlé}ﬁ ls&rif"
tre ment of di sease state or condition nediated by
ailht;acns n a@eq@eeu theohtaiiarange erdegirsdcageentsyinns Féwal treatment

ALY TS i ER T R T Y,

ao CV% Trito RpEODdE depkhdiag 8péH the lpithesed) synt hase
ki nase-3, which nethod conprises admnistering to a

subject in need thereof a compound according to any
&Ljﬂs ompepitiopgaretherngused 1o tept th%ﬁﬁa@twqf thesganerauAds ﬁ%thér

ﬁ%ﬁ%ﬁggigﬁﬁ tblﬁﬁfoqﬁ%‘ﬁ{agﬁ&tc%hﬁfof' ﬁfe%taig)aﬁs@ngqoﬂ-le FoflibG O

nedi ate a cycl ent ki nase “or
qyullobds@ommmas G:—umvamﬁmtgmrmtd‘grdwncfmm s&dsn a soil- less peat-based

adm nisterin j ect need C ound
th%ofrlﬁfg &%Hﬁﬁleaﬁ kS e A0 G gt 356 Pitsng e ghraved o
frah-of WAl tRGed cghéﬁﬁﬁc?at%rraﬂé(?ﬂ‘q 00 Eﬁﬂl APRPHA BHEAG tIRY test plants
arising fromabnormal cell growth in a mammal, which

rAsg H’@Qlll@’@dﬁ’b’l speayingowith ag ﬂ@raongSpogangrfesmq:mmn (a" Phytophthora
18&?’5%19 S, 51 ?(el.%rqu Ia%%w c%am%gr gv%?mg ‘ﬂle plgrslts aref t%en transfa rred to

the greenhouse until disease develops on the untreated control plants.

Similar protocols are also used to test the activity of the compounds of the invention
in combatting Brown Rust of Wheat (Puccinia), Powdery Mildew of Wheat
(Ervsiphe vraminis), Wheat (cultivar Monon), Leaf Blotch of Wheat (Septoria
tritici), and Glume Blotch of Wheat (Leptosphaeria nodorum).

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.
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13. A nethod for alleviating or reducing the incidence

wo@Rooa/odissease or condition conprising or arisiPgr/GBRw6/000193

abnonnal cell growmh in a naﬁgal, whi ch net hod
conprises adm nistering tot manmal a conpound
according to any one of clains 1 to 8 in an anount
effective in inhibiting abnormal cell growmh. 14. A
or treating a disease or condition conprising
or arising fromabnormal cell growmh in a manmal, the
net hody &hﬁgﬁqh@ 'ghﬁﬁﬁring to the mamal a
conpound according to any“one of clainms 1 to 8 in an
amount effective to inhibit a cdk kinase (such as cdk
or cdk2) or glycoge 1synthﬁ%eckinaﬁ§as activity. 15. A
met hod for alleviat i ng/the incidence of a
di sease or conditioEﬁ%U’ oN arising from
abnormal cell growthdn a I, ¥ﬁ% met hod
conprising adm nistering t manmal a conpound
accordi ng to any oneof clal to 8 in an anount
effective to inhibit a cdk K nase (SU@F as cdkl or
cdk2) or glycogen synthase kinase-3 activity. 16. A

met hod of. inhibiting,a cyclin dependen; kinase or
gl ycoé’éﬁalg%/%ﬂ]fﬂi’% s,igghvggeé_aggl&\{;\m@% tﬁ’%r@ﬂ »d conpri ses
cont aGiHepgdnt he ki nase with a ki nasei nhi biting conmpound

according to any one of claims 1 to 8. 17. A nethod of
modul dt'iikg.oadieldprapherylpr ocess (for exanpl e cel

di vi sigan 26l _nhyi b ti the activity of a cyclin
depen en%mﬁi(naa eet%tbhaa&cgslé’en synt hase ki nase-3 using a
conpouﬁleé@@@gfﬂupg to any one of clainms 1 to 8. 18. A
conmpound according to any one of clainms 1 to 8 for use
in the prophylaxis or treat of di sease state as
descri bed herein. 19. T se ofyageoppound accordi ng
to any one of clainms 1 to 8\for/the¢ manufacture of a

medi cament, wherein the medicanent Qs for any one or

nore of the,uses qgefined herein.
where R" 1s Cj4 alkyl.

2. A compound according to claim 1 wherein R* is C1.3 alkyl.

3. A compound according to claim 2 wherein R* is methyl.

4, A compound according to claim 2 wherein R* is ethyl.

3. A compound according to claim 2 wherein R? is n-propyl.

6. A compound according to claim 2 wherein R* is isopropyl.

7. A compound according to any one of the preceding claims which is not in

the form of a salt or N-oxide.

8. A compound according to any one of claims 1 to 6 in the form of a salt,

solvate or N-oxide.



20. A pharmaceutical conposition conprising a conmpound
according to any one of clains 1 to 8 and a

w@basneaeut i cal |y acceptable carrier. 2 1. A PCT/GB2006/000193
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phar maceuti cal conposition c ri sing a conmpound
according to any one of clai 1to 8 and a

phar maceutically acceptable carrier in a formsuitable
for oral adm nistration. 22. A conpound according to

ahy oné compeizd arsonding ® dnyronastclrimakbth & fareise iBthe A
compound _.agcor di to any pne of clains.1l to r._any ..
of "t neP (RBInEhE! ebGudot e i€ s bRtdogh redialed by W dpelin
descr i &penddnS RIS & dipdopkmsyntiase Rirdkngess for the
preparati on of a conpound as defined in any one of

clainms 1lto whi ch process conprises the reaction of

8

al & o amrdhast for the mrephvilads prxvaatment of a|dinsasntate phepndition
t . i .

mot nanac el YRR EER SR Ras £ ) QlodiBn iafidrase-s

t he grwhiph BEtHRAL codfprisés abinisteringrio tlsebjditdngnesd hemofa

treatnent of .a di sease state or .condition nedi ated by
a cycl(ioﬁlf’cﬂ’é‘ﬁ‘éﬁﬁ‘?ﬁ‘?mﬁit?}%@’e?nevﬁic Meth8d conprises (i)
screening a patient to determ ne whether a di sease or

condi t A efethiddofdy Whéadtidgs rédici®the inkid¥hcd’BYa 8Bease state or
suffering is one which woul d be susceptible to

t r eat rioRgitignmediated by o aridlindapprdgntkingse anyelyepgem synthase
cycll 112\%@{’32 g?l?‘%}hl}éé@. 3 Sg‘mgﬁ&g a@hﬁ%ﬁ%ﬁ%&‘)}ca‘r %1{13? e\‘j\é“ncrheeg Ij;lléereof

i ndi ca sease of con

pat i end canspdultd acsurdivgpd bl éne difetti@afittes. adm ni stering
to the patient a conpound according to any one of
cl.ainms, 1lto 8. .26. The use of a conpound according to
ai?y- orfs Tghod f freating a,diaeapnpr sRa R OMRE e T GFiSRE from

medi CayPRBimd]1 QL1 LRRvihif Q%%al%hﬁhqmﬂé@ﬁ%plﬁ{gg Q%réﬁenri]stering

di sease state or condition in a patient
scr eerfedheamdmivgd algempovist acoidingtoasy oué beelaings T toorin ar

being at risk of suffering . fro a.di sease or

condi tTEHATEAVR Y f@%ﬁngﬁ@é’é@?}l BHE OB ¢ eat ment wit h

a compound having activity against cyclin dependent
Ki3naseA method for alleviating or reducing the incidence of a disease or condition

comprising or arising from abnormal cell growth in a mammal, which
method comprises administering to the mammal a compound according to
any one of claims 1 to 8 in an amount effective in inhibiting abnormal cell

growth.

14. A method for treating a disease or condition comprising or arising from
abnormal cell growth in a mammal, the method comprising administering to
the mammal a compound according to any one of claims 1 to 8 in an amount
effective to inhibit a cdk kinase (such as cdk1 or ¢dk2) or glycogen synthase

kinase-3 activity.

15. A method for alleviating or reducing the incidence of a disease or condition
comprising or arising from abnormal cell growth in a mammal, the method

comprising administering to the mammal a compound according to any one



27. A conpound according to any one of clains 1 to 8
for use in inhibiting tunour growh in a mammal . 28. A

W@ o09potmds accordi ng to any one of clains 1t o 8PEDGBARE/000193
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in inhibiting the growth of mour cells (e.g. in a
mammal ). 29. A nmethod of inhPBiting tumour growth in a
mammal (e.g. a human), which nethod conprises

adm nistering to the manmal (e.g. a huna%g an

ef f ect ¢fcdaimsdue Sgln@mamunmffﬁctwmg) iahibitra cdbfkinase ¢snobamddkl

B R e S

cells present in a mammal such as a hunan) whi ch

med. hodA aethwd sfiahibitiieecdyiclig déﬁ@ﬁéfmwse o€ plysogdnt nﬂﬁse
effectjive tu cell growth-inhibitin anDunt 0
conpoufiBiassch g’\‘q"d?hr@e'ih@d SPPPHRS coptagling "hﬁ kinage,with a Kinase-

inhibiting compound according to any one of claims 1 to 8.

17. A method of modulating a cellular process (for example cell division) by
inhibiting the activity of a cyclin dependent kinase or glycogen synthase

kinase-3 using a compound according to any one of claims 1 to 8.

18. A compound according to any one of claims 1 to 8 for use in the

prophylaxis or treatment of a disease state as described herein.

19.  The use of a compound according to any one of claims 1 to 8 for the
manufacture of a medicament, wherein the medicament is for any one or

more of the uses defined herein.

20. A pharmaceutical composition comprising a compound according to any

one of claims 1 to 8 and a pharmaceutically acceptable carrier.

21. A pharmaceutical composition comprising a compound according to any
one of claims 1 to 8 and a pharmaceutically acceptable carrier in a form

suitable for oral administration.
22. A compound according to any one of claims 1 to 8 for use in medicine.

23. A compound according to any one of claims 1 to 8 for any of the uses and

methods set forth above, and as described elsewhere herein.

24, A process for the preparation of a compound as defined in any one of claims
1 to 8, which process comprises the reaction of a compound of the formula
(XVID):
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O
M @NH
/s N
N H

N
H (XVII)

a sulphonylating agent (for example a sulphonyl chloride such as

methanesulphonyl chloride) suitable for introducing the group SO,R*.

25. A method for the diagnosis and treatment of a disease state or condition
mediated by a cyclin dependent kinase, which method comprises (i)
screening a patient to determine whether a disease or condition from which
the patient is or may be suffering is one which would be susceptible to
treatment with a compound having activity against cyclin dependent
kinases; and (ii) where it is indicated that the disease or condition from

10 which the patient is thus susceptible, thereafter administering to the patient a

compound according to any one of claims 1 to 8.

26.  The use of a compound according to any one of claims 1 to 8 for the
manufacture of a medicament for the treatment or prophylaxis of a disease
state or condition in a patient who has been screened and has been
determined as suffering from, or being at risk of suffering from, a disease or
condition which would be susceptible to treatment with a compound having

activity against cyclin dependent kinase.

27. A compound according to any one of claims 1 to 8 for use in inhibiting

tumour growth in a mammal.

20 28. A compound according to any one of claims 1 to 8 for use in inhibiting the

growth of tumour cells (e.g. in a mammal).

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

method comprises administering to the mammal (e.g. a human) an effective
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tumour growth-inhibiting amount of a compound according to any one of

claims 1 to 8.

30. A method of inhibiting the growth of tumour cells (e.g. tumour cells present
in a mammal such as a human), which method comprises contacting the
tumour cells with an effective tumour cell growth-inhibiting amount of a

compound according to any one of claims 1 to 8.



