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10 responsible for the control of a wide variety of signal transduction processes within
the cell (Hardie, G. and Hanks, S. (1995) The Protein Kinase Facts Book. I and 1],

Academic Press, San Diego, CA). The kinases may be categorized into families by

the substrates the;y phosphorylate (e.g., protein-tyrosine, protein-serine/threonine,
lipids, etc.). Seqﬁence motifs have been identified that generally correspond to each

15 ofthese kinase families (e.g., Hanks, S.K., Hunter, T., FASEB J,, 9:576-596 (1995);
Knighton, et al., Science, 253:407-414 (1991); Hiles, ef al., Cell, 70:419-429
(1992); Kunz, et al., Cell, 73:585-596 (1993); Garcia-Bustos, et al., EMBO J.,
13:2352-2361 (1994)).

Protein kinases may be characterized by their regulation mechanisms. These

20 mechanisms include, for example, autophosphorylation, transphosphorylation by
other kinases, protein-protein interactior.ls,:protein—lipid interactions, and protein-
polynucleotide interactions. An individual prbtein kinase méy be regulated by more

than one mechanism.

Kinases regulate many different cell processes including, but not limited to,

25  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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upon t he spats?'sgerma?ﬂgaf‘%‘ %‘F%F regul ation of a fanily of proteins known as
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prot ei n pdot nelyslii Pepadetyihases. Cdks are cdc2 (al so known as cdkl)
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sequential phases termed G1, S, G2 and M. Correct progression through the

various phases of the cell cycle has been shown to be critically dependent upon the
spatial and temporal regulation of a family of proteins known as cyclin dependent
15 kinases (cdks) and a diverse set of their cognate protein partners termed cyclins.
Cdks are cdc2 (also known as cdk1) homologous serine-threonine kinase proteins
that are able to utilise ATP as a substrate in the phosphorylation of diverse
polypeptides in a sequence dependent context. Cyclins are a family of proteins
characterised by a homology region, containing approximately 100 amino acids,
20  termed the “cyclin box” which is used in binding to, and defining selectivity for,

specific cdk partner proteins.

Modulation of the expression levels, degradation rates, and activation levels of
various cdks and cyclins throughout the cell cycle leads to the cyclical formation of
a series of cdk/cyclin complexes, in which the cdks are enzymatically active. The
25  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

30  often be attributed to loss of correct cell cycle control. Inhibition of cdk enzymatic
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During G1 phase Retinoblastoma protein (Rb), and related pocket proteins such as
p130, are substrates for cdk(2, 4, & 6)/cyclin complexes. Progression through G1
15 1isin part facilitated by hyperphosphorylation, and thus inactivation, of Rb and p130
by the cdk(4/6)/cyclin-D complexes. Hyperphosphorylation of Rb and p130 causes
the release of transcription factors, such as E2F, and thus the expression of genes
necessary for progression through G1! and for entry into S-phase, such as the gene
for cyclin E. Expression of cyclin E facilitates formation of the cdk2/cyclin E
20  complex which amplifies, or maintains, E2F levels via further phosphorylation of
Rb. The cdk2/cyclin E complex also phosphorylates other proteins necessary for
DNA replication, such as NPAT, which has been implicated in histone biosynthesis.
G1 progression and the G1/S transition are also regulated via the mitogen
stimulated Myc pathway, which feeds into the cdk2/cyclin E pathway. Cdk2 is also
25  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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binding of p25, a truncated version of p35. Conversion of p35 to p25, and

subsequent deregulation of cdk$ activity, can be induced by ischemia,
15 excitotoxicity, and B-amyloid peptide. Consequently p25 has been implicated in
the pathogenesis of neurodegenerative diseases, such as Alzheimer’s, and is

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

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

20  RNA polymerase I1 C-terminal domain (CTD) activity. This has been associated
with the regulation of HIV-1 transcription via a Tat-mediated biochemical pathway.
Cdk8 binds-cyclin C and has been implicated in the phosphorylation of the CTD of
RNA polymerase II. Similarly the cdk9/cyclin-T1 complex (P-TEFb complex) has
been implicated in elongation control of RNA polymerase [I. PTEF-b is also

25  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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shown to correlate with poor patient prognosis. Over expression of cyelin D1 has
been associated with oesophageal, breast, squamous, and non-small cell lung

15  carcinomas.

The pivotal roles of cdks, and their associated proteins, in co-ordinating and driving
the cell cycle in proliferating cells have been outlined above. Some of the
biochemical pathways in which cdks play a key role have also been described. The
development of monotherapies for the treatment of proliferative disorders, such as
20  cancers, using therapeutics targeted generically at cdks, or at specific cdks, is
therefore potentially highly desirable. Cdk inhibitors could conceivably also be
used to treat other conditions such as viral infections, autoimmune diseases and
neuro-degenerative diseases, amongst others. Cdk targeted therapeutics may also
provide clinical benefits in the treatment of the previously described diseases when
25  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.
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secondary t unwmuphaehetingmirg at the (n+4) position appear necessary f01 priming GSK3 to
give maximal substrate turnover. Phosphorylation of GSK3a at Ser21, or GSK3f3
15 at Ser9, leads to inhibition of GSK3. Mutagenesis and peptide competition studies
have led to the model that the phosphorylated N-terminus of GSK3 is able to
compete with phospho-peptide substrate (S/TXXXpS/pT) via an autoinhibitory
mechanism. There are also data suggesting that GSK3a and GSKP may be subtly
regulated by phosphorylation of tyrosines 279 and 216 respectively. Mutation of
20  these residues to a Phe caused a reduction in in vivo kinase activity. The X-ray
crystallographic structure of GSK3f has helped to shed light on all aspects of

GSK3 activation and regulation.

GSK3 forms part of the mammalian insulin response pathway and is abie to
phosphorylate, and thereby inactivate, glycogen synthase. Upregulation of

25  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

30  receptor. This causes the phosphorylation, and subsequent recruitment to the
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manmal i an i nsul i n response p
synthesis initiation factor 2B (eIF 2B). elF2B is 1nact1vated via phosphorylation and

is thus able to suppress protein biosynthesis. Inhibition of GSK3, e.g. by
inactivation of the “mammalian target of rapamycin” protein (mTOR), can thus

15  upregulate protein biosynthesis. Finally there is some evidence for regulation of
GSK3 activity via the mitogen activated protein kinase (MAPK) pathway through
phosphorylation of GSK3 by kinases such as mitogen activated protein kinase
activated protein kinase 1 (MAPKAP-K1 or RSK). These data suggest that GSK3

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

20 Ithas also been shown that GSK38 is a key component in the vertebrate Wnt
signalling pathway. This biochemical pathway has been shown to be critical for
normal embryonic development and regulates cell proliferation in normal tissues.

- GSK3 becomes inhibited in response to Wnt stimulii. This can lead to the de-
phosphorylation of GSK3 substrates such as Axin, the adenomatous polyposis coli

25  (APC) gene product and f-catenin. Aberrant regulation of the Wnt pathway has
been associated with many cancers. Mutations in APC, and/or -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

30 there are also data implicating GSK3 in the regulation of cell division via

phosphorylation of cyclin-D1, in the phosphorylation of transcription factors such



phosphoryl ate, and thereby inactivate, glycogen synthase. Upregul ation of 25
gl ycogen synthase activity, and thereby gl ycogen synthesis, through

i nhi bition ofwo 88K®;74Pas t hus been considered a potentialp nbat i ng
type If, or non- insulin-dependent diabetes nellitus (NIDd%ﬁéggmg@w? tion in
whi ch body tissues beconme resistant to fnsulin stimulation. The cellul ar
insulin response in liver, adipose, or nuscle tissues, is triggered by
insulin binding to an extracellular insulin 30 receptor. This causes the
phosphoryl ati asg- Jamd?(s/uhﬂeqh@ner ieting protrnd (C/EBPh, cWiy2 andd0xtHed19
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where it is able to |iberate the second nessenger Eosphatldylln03|tyl
3, 4, 5- t ri sphojseapeearsHip Py a role albeisdssue snpeeids, | aeallatmgaphhémp@ntom
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phosphor yl at e marig dof Ipa:meinlyr efevatmietto mSHKAaoaditddrin @hkhXhetvmaleghptosis

phosphoryl ation of Se r21 res ectivel |nh tion of GSK3 then
triggers upred 6?8?%ubné>@rn93?%f§§1§éﬁaf§;}‘ﬁ? téaé"g’aagf%‘\?i ?Rl;lepsi”hé Zzlf)‘é‘lﬁl gents able
to 10 inhibit fZaShelRin didthses t}ﬁo@bisﬁfetsﬁl%l’m%‘llﬁ?pél%‘ kétiBsbak A HRBRSRBoRKI N T O
those seen on insulin stinulation urther in vivo substrate of GSK3 is

t he eukaryot i @npPiskediscaspy fit visg jitdhap heenishewn that GEKSis gl OIYFEB) . el F2B i s
| nacti vat &g V'pﬁnﬁ;ﬂgﬁfﬂg{&‘ @Eﬂg@&g%’b@smla&&?ﬁ’&@m%ﬁe ﬁﬂ%ﬁﬁfxﬁgu&w ein

blosynthe5|s I'on I nactiva manmal i an
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bi osynt hesi s. Ei nal

S so .evidence for re ulatlon
activity via tR&H Ct%kjlé‘h l:a’i?ﬁ?téd tit brligy tE‘i‘tﬁlées%w%‘%ﬁ?’@ acpp %}lc‘aﬁﬁr ough
phosphoryl at i qRes@ iRl 1090s kd HRSRDI SedhaPdysiinbQUehdalinéaiied. RiheiRhN Kinase
of Tau phosphorylation, through inhibition of GSK3, may thus provide a means of

15 limiting and/or preventing neurodegenerative effects.

Diffuse Large B-cell Lymphomas (DLBCL)

Cell cycle progression is regulated by the combined action of cyclins, cyclin-
dependent kinases (CDKs), and CDK-~inhibitors (CDK1), which are negative cell
cycle regulators, p27KIP1 is a CDKi key in cell cycle regulation, whose

20  degradation is required for G1/S transition. In spite of the absence of p27KIP1
expression in proliferating lymphocytes, some aggressive B-cell lymphomas have
been reported to show an anomalous p27KIP1 staining. An abnormally high

| expression of p27KIP1 was found in lymphomas of this type. Analysis of the

clinical relevance of these findings showed that a high level of p27KIP1 expression

25  inthis 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.

30  Cancer. 1999 Jul;80(9):1427-34. p27K1IP1 is abnormally expressed in Diffuse Large



activated protein kinase | (MAPKAP-K1 or RSIC). These data suggest that GSK3
activity may be nodul ated by mtogenic, insulin and/or amno acid stinmulii.
20 I't has al so been shown that GSK3(3 is a key conponent j rtebrate
Wit si gnal MOYP'H8FARay. This bi ochenical pathway has beEﬁP@hg@ﬂX@é&"be
critical for normal enbryonic devel opnegt and regul ates cell proliferation
in normal tissues. GSK3 becones inhibited in response to Wit stimulii. This
can lead to the de- phosphorylation of GSK3 substrates such as Axin, the
adenomat ous P@lyRaSimhoRbl akbis (BGkicd R RLBMGCl AN dds i Shl . Aberrant
regul ati on of the t pat hway has een assocl ated wth nmany cancers.

Mut ati ons i n AR@heahdbanchdzBeanét ¥niCnyz MAeChasomidviunaz B dlaoraeld Bl, cancer and

ot her tunours - catenin | sq .begen. e of i rtance in cell
adhesi on. Thuy@%%@er&@gw&?ﬁgt ar 18??%?%r@?f“g‘%}e‘ﬁ?fg&%g@é% to sone
degree. Apart Vifgerié heSahidagdpimhic@ble@rShxiays al ready described 30 there are
al so data inplicating GSK3 in the regulation of cell division via

phosphor yl gti 1 of clin-Di in the phosphorylation of transcription
factors such WE 20061074 PCHEEB2006/ 000196 8 as c-Jun, CCAAT/ enhancer
bi nding protein a (C/ EBP(x), c-Myc and/or other substrates such as Nucl ear
Factor of Act Bv@élechrdni€ 8lmphotWAdKaembgELLHRAEKmostascdionlleukaditraly ttiRnd t he
c- AMP response el enent. hinding protein (CREB). GSK3 _al so appears to play a
role, albeit tYsEiphapispters, withjappyogimately | he0kraw casesdisgnopidrarsyeas The rol e
of GSKS in modilisnoT6R! TUBGHe P AP DA Ui Haifils, ADOPIEL LencAEGNANI S
may be of particular rel'evance to nedical conditions in which neuronal
apopt osi s cafliocdiss, (1B Rebsiveto ethedernsrof ldubamnin,rtheimesrals proghasis odpi | epsy,
Al zheiner'.s a .t oy _neuron,.di seases r.ogressive supranycl ear. pal sy,
ot cobaddl "Gk Bl iR & EhnS RS CRednesP LRLETS ! ok | SR SBVHBE Y howe
that GSK3 is abfeed® hyper 10 phosphorylate the m crotubul e associated
protein Tau. Hyperphosphoryl ation of

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

15  therapies. Although attaining a complete clinical response after therapy is the initial
step toward improving survival in CLL, the majority of patients either do not attain
complete remission or fail to respond to fludarabine. Furthermore, all patients with
CLL treated with fludarabine eventually relapse, making its role as a single agent
purely palliative (Rai KR, Peterson B, Elias L, Shepherd L, Hines J, Nelson D,

20  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

25  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



Tau disrupts its normal binding to mcrotubules and may also |ead to the
formation of intra-cellular Tau filanents. It is believed that the
progressive aoeuowbativon of these filanents |eads to evepidakneuienal
dysfunction and degeneration. Inhbition _of Tau phosphoryl ation, through

i nhibition of GSK3, may thus provide a nthns of 15 limting and/or
preventi ng neurodegenerative effects. Diffuse Large B-cell Lynphomas (DLBCL)
Cell cycle progression is regulated by the conbined action of cyclins,
cyclin- dependerespriseadesithecokeglptor arphroprralegibbiapphay e (bepkigcumghied in ar e
negative cell Le.r IS, ‘KIPL. LS i | | | cle

regul ati on, vm%@églﬁgmggg}r{%%g&nocﬁsqbsén%%ealuﬁhgsgaﬁf%@&%%%hr%ﬁﬁﬁl Bfgly In spite
of the absenceuwadtiopZlakbRictiorsPd tempaniciagerd it hisahaibiby tb ymgrbatythes, sone

aggressive B-cell |, honas, have . been report t o _show an anonal ous p27KI P1
stai ning. An Fﬂé%)%? afjogiate é%‘ﬂ’rlé{’s‘}“&ﬁ“ in g#&i"@‘@%ﬁ%“”f”&??ﬁ& 30T yphomas

of this type. A08ic¥ fdrShdfedidiént oftieMiedde. r €l evance of these findi ngs showed
that a high level of p27KIPlI expression 25 in this type of tunour is an

adverse prognaostic marker, in both univariate and nultivariate analysis.

These resul t s BHORINdAhInd (% 202 dnbibitess ARgychparpendent kingsesdadush i Yitro) f f use
i} Robeh ; e |
suogesti ng  hafpReBEmAl kil By BRANSERE: Chiibiit 1oLl (¢ EROES

functional through interaction with other cell cycle regulator proteins.
(Br. J. 30 Carltavopirtigbposire @1l in thepstingdatiop 2 aspase i3gichpitoandein k§spekpr essed

osoci at ed w (PBCLGTar e ot e kpdRrRab eyl Sustie pibforns and 1e

Sanchez- Beldt 0 dvbrekpragsedvih B-OIdc@Biodd, 194810ev E5;93Ca00a804- 1| Elavophidbi indzced/bnt er o
1G ol MRl Pl M | BB TR S AL O e s ST 0 12
evidence of bcl-2 modulation or dependence on functional p53. Byrd JC, Shinn C,
Waselenko JK, Fuchs EJ, Lehman TA, Nguyen PL, Flinn IW, Diehl LF, Sausville

E, Grever MR).
15  Prior Art

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

inhibitors of cyclin dependent kinases.

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

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

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

25  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 CDK1, CDK2, CDK4, and CDK6. The



5 Chronic Lynphocytic Leukem a B-Cell chronic |ynphocytic | eukaema (CLL) is
the nost conmmon | eukaema in the Wstern hem sphere, with approxi mately

10, 000 new Gagesmsdiagnosed each year (Parker SL, Tong TpcBesd@d/oiogN ngo
PA: Cancer statistics, 1997. Ca. Cancer..,J. din. 47:5, (1997)). Relative
to other fornms of |eukaem a, the overal Illprognosis of 10 CLL is good, with
even the nost advanced stage patients having a median survival of 3 years.
The addition of fludarabine as initial therapy for synptomatic CLL patients
has led to almienfiyis elp direftedionpe Geapeutis oo ppbylectipoye shphagnareytiveht i on of

progr essi on- { Lepatilinlidh AEIRRINSY R ABIPAN NN upeulous! v used

al kyl at or - base raplr es attaining a corrp I'nical
response aft emnd bikeafiyordess bjnedmmlsltarmg effsdtizp atowets df suehcompogds.ur vi val in
CLL; the majority of patients either do not attain conplete rem ssion or

w th 17 udar abi T2 QoSATLAP\ePSron Hiel ST iese BRMGR Bt 461 o mgont

purel y pal ki atchm ot(naélﬁvhlﬁﬁcai?eéxﬁ?ﬁééranBmlcEJ-duﬁﬁltﬂued shepherit linkeltk@sNJ, Nel son
D, 20 Cheson B, Kolitz J, Schiffer CA: A random zed conparison of

f1 udar abi ne asERRIRHSHERAAIER] STPER patients with previously untreated chronic
| ynmphocytic | eukema. A CALGB SV\DG CTG NNCI - C and ECOG | nter-Goup Study.

Bl ood 88: 14137W01)@/@@2§@@§51rmé§2& dé«)lose@h%fa@gWﬁamin@@ﬂ%xf Ybhg new agents
wi th novel nechanisns action t at conpl enent  f| udar abi ne' s cytotoxicity

and abrogate tcwéoxaé@ﬁ@ﬂmnhen@@rwntﬂme@lpwmhmaaenghlblt@u drug-resi st ance
factors will be necessary if further advances in the therapy of this

di sease are tGQyHe;f O?‘&S %%dWOTd‘!?Oﬁ%tfroﬁ?‘Ag‘cﬂ%n cﬁé&fos%%Uﬂh?ﬂlds Wk FriQiiHeY

predictive factor poor response to era rror survival in CLL
patients il9 almenﬂﬁnﬁeeb@ﬁolffwaﬁdni thmugh$he mlmhlrtlanbépuomdhylaqns)sum amgydini ons or
chronmosone 17 t| ons. nde% jJ: %al |y VWO 2006(11(%7741
PCT/ GB2006/ 00 1nase or tyrosine kinase. The Agouron compounds have an aryl or

heteroaryl ring attached directly or though a CH=CH or CH=N group to the 3-

position of an indazole ring.

WO 00/39108 and WO 02/00651 (both to Du Pont Pharmaceuticals) describe
15 heterocyclic compounds that are inhibitors of trypsin-like serine protease enzymes,
especially factor Xa and thrombin. The compounds are stated to be useful as

anticoagulants or for the prevention of thromboembolic disorders.

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

20  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.

25 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.



10 no responses to either al kylator or purine anal og therapy have been
docunented in nultiple single institution case series for those CLL
patients w typakwgesiyel p53 function. Introduction of a trhercEeshinyagent
that has the ability to overcone the drug resistance associated with p53
mutation in CLL would potentially be a jor 5 advance for the treatnent of
the disease. Flavopiridol and CYC 202, inhibitors of cyclin-dependent

ki nases induce in vitro OEO tosis of malignant cells fromB-cell chronic

| ynphocyti ¢ | SUREHFOTBEamNAG) dipcdesspi elagsoit hetrpsselylecarloxamide i n t he
stinulation ofy.Ga5RASH, %éﬂ&ﬁ%}% Vﬁetay éh@ fée'ﬁn ar?e%%g eys?e mﬁ&@ﬁrﬂl&fg. gg&%’ié‘sge of

p27(kipl), a negative regula over expressed
in B-CLL (Bl O(anhmérﬂﬁﬁed\gnnemﬂyQQé)ﬂdﬁ)plﬁﬁﬁheﬁﬁ)cfdlm\gmps ibdialo dpacifices apopt osi s
in chronic ly hoc tic Ie kem S via activation of caspase-3 w thout
evi dence of b SORGRIPHN Bﬁ‘edﬁscgoéb‘{a?f&éﬁ% 59 functional p53. Byrd JC, Shinn
C, Wasel enko JK, Fuchs ES, Lehman TA, Nguyen PL, Flinn IW D ehl LF,

Sausvill e sE, V@Oe)moot\ﬂ)Novbed?am@rdeedrtbeMn%%mat akd @BHEMoRWTprditiscl oses a
class of indeno [1,2-c]pyrazol-4-ones as inhibitors of cyclin dependent

ki nases. WD OIYrS%WOFPWSB?l stol Myers Squi bb descri bes the use of 5-thio-,
sul phi nyl - and sul phonyl pyrazol o[ 3, 4-b] - pyri di nes as cyclin dependent Kkinase

i nhi bi tors. 2Gy¥Q3RRHSZT (BRI Andem &rsél§§e9|acM@ét}gﬁ%Hle@c%éﬁh%@ﬁs a class

of protein tyrosine kinase inhibitors from Cycl acel
descri bes 2- s@Wbmﬂedcwimm@bmryforpyatlnmlﬁmmlcahmdﬂi@@ﬁ ritpr#ged at i on,

phar maceuti cal,_cq Qnt | n| ng Ihe d . thei.r U hi bi tors of
cycli n-dependa“zlatcg astteds1 %ﬂ%‘ﬁnd encd;m{pﬁ eir Chegg)tﬁerap?eou?ﬁrlse%qnent 25 of
proliferatliove n@hdsoredxewrsetlsmllib aﬁnpbaﬁmm adtx@ﬂk@&ﬁ@nc@&gentasn whald thiepe | i ke.

are administered for other purposes.

WO 01/58869 (Bristol Myers Squibb) discloses cannabinoid receptor modulators
that can be used inter alia to treat a variety of diseases. The main use envisaged is
the treatment of respiratory diseases, although reference is made to the treatment of

15  cancer.

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

intermediates.

WO 2004/039795 (Fujisawa) discloses amides containing a 1-substituted pyrazole
20  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.

25  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.



WO 99/ 21845 from Agouron descri bes 4-am not hi azol e derivatives for
inhibiting cyclin-dependent kinases (CDKs), such as CDK1, CDK2, CDK4, and
CDK6. The WQ@efe(HA{16419 PCT/ GB2006/ 000196 11 i nventi oneCsGab®eo@iyect ed to
the therapeutic or prophylactic use of pharnmaceutical conpositions

cont ai ni ng such conpounds and to net hodsl%f treati ng mal i gnancies and ot her
di sorders by adm nistering effective anobunts of such conpounds. WO 01/53274
from Agouron di scl oses as CDI C ki nase inhibitors a class of 5 conpounds

whi ch can confummparyrofdhe leventiont i t ut ed benzene ring linked to an N

cont ai ni ng heterocyclic group. WO 01/98290 (Pharnmacia & Upj ohn) discl oses a

class of 3-am : P ] i I L MO otein

i nase i nni bi T e e P B e E A PR Pebsn gt K RO A B <
conpounds t hatmovethtiag ectivity and glyabgdnisyntbask kinpseoBd (G inkibitingoough t he

i nhibition of pr in _Kkinase ugh. as cycli,n . dependent ki nase or tyrosine
i nase.  The AdBUPIE BitanAE MTe Bendier grit SR BT R A e G ot ¢ athed
directly ors theugly dsdelt-$EiteOsr ohtfitlos 9eHRaté Dby e kdrasq@osi tion of an indazol e
ring. WO 00/39108 and WD 02/ 00651 (both to Du Pont Pharmaceutical s) descri be

15 heterocycli ¢ caonpounds that are jnhibitors of trypsin-like serine

prot ease enzyness f‘r’rlpeeé‘ﬁ’élefea}t!ﬁ/ef’fvéﬁég%frtﬂ%é&a‘ﬁ’@ﬂoﬁ? rPéit%. m*f‘f’i’é{oﬁb"ﬁlﬂ)gﬁnds are
stated to be ys&fih aBSviatt}drcQRYIHNARY Sci@bnck OF cdnld&. Prevention of

t hr omboenbol i ¢ di sorders. "US 2002/0091116 (Zhu et al.), WO 01/19798 and WO

01/ 64642 each di sclose diverse groups of heterocyclic conpounds as
i nhi bi tors of lradiesasprat. thedpeention poviigha eqmprpued oplie dosiva Ghr boxani des are
di scl osed and exenplified. US 6,127,382, WO 01/70668, WD 00/68191, WO
97/ 48672, WD 97/19052 and WO 97/ 1906%2@ abl toR/}I | ergan) each descri be
/

. . . . 1
conpounds having retinoid-like R ,

N N\
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N
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M

10 or asalt, tautomer, solvate or N-oxides thereof;

wherein;

R! is selected from:

(@) 2,6-dichlorophenyl;
(b)  2,6-difluorophenyl;

15 (¢ a 2,3,6-trisubstituted phenyl group wherein the substituents for the phenyl

group are selected from fluorine, chlorine, methyl and methoxy; and

- (d).  agroup R® wherein R is a carbocyclic or heterocyclic group having from 3
to 12 ring members; or a C;.3 hydrocarbyl group optionally substituted by one or
more substituents selected from fluorine, hydroxy, cyano, Ci.4 hydrocarbyloxy,

20  amino, mono- or di-C;.4 hydrocarbylamino, and carbocyclic or heterocyclic groups
having from 3 to 12 ring members, and wherein 1 or 2 of the carbon atoms of the
hydrocarbyl group may optionally be replaced by an atom or group selected from
0, S, NH, SO, SO;

R*® and R*® are each hydrogen or methyl;

25  and wherein:



activity for use in the treatnment of various hyperproliferative di seases
i ncluding cancers. 25 WD 02/070510 (Bayer) describes a class of

an no- di car RE¥Yok/f7730 d compounds for use in the treat mpgi/cBkoosn00196
cardi ovascul ar gl seases. Although pyrazoles are nmentioned generically,

there are no specific exanples of pyr azol%es in this document. WD 2006/ 077419
PCT/ GB2006/ 000196 12 WD 97/03071 (Knoll AG discloses a class of

het er ocycl yl - car boxam d derivatives for use in the treatnent of central
nervous syst er.di swhdeRsis (By2,6ishissophany anéRf'iand &4’ ge hethdiydsogas thsvanpl es of
het er ocyclic 3{3\%59@ .but no specific pyrazole conpounds are disclosed or
exenplified. 7/ 40017 (Novo Nordi sk) describes conpounds that are

modul ators of prot@hn 4&yroagi ne phosphatases. WO 03/020217 (Univ.
Connecticut) discloses a class of pyrazole 3-c§r boxam des as cannabi noi d

receptor nodul ators for treating neurol/ogical nditions. It is stated
(page 15) that the conpounds can be d i cer chenotherapy but it is
not 10 nade cl ear whether the conpound actdup4as anti-cancer agents or

whet her they are adm nistered for other purposes. WO 01/58869 (Bri stol
Myers Squi sb) di schvbseR‘daanallkyioid r eceptor nodul ators that can be used
inter alia to treat a vari of diseases. The ma,pn use envisaged is the

[ et j
treat ment of respi Wé@’bﬁylsdp)séééié@}m%hte%@%& éhe Reride botl hydiggen: thephe
treatment of RgBR,cpncer. WO 01/02385 (Aventis Crop Science) discloses

1- (qui nol i ne-4-yl)-1H pyrazol e derivatives as fungicides. 1-Unsubsituted
pyrazol es are di scligsedamd-syhsitthted #piperidingl greel whersin tiON2001t@R0E95
(Fuj i sawa) di scl osgs, ﬁﬂ&%%%b%%’l} d%lidni ng a 1-substituted pyrazole
10 C. when R! is (c) a 2,3,6-trisubstituted phenyl group wherein the substituents
for the phenyl group are selected from fluorine, chlorine, methyl and methoxy; and
R and R™ are both hydrogen; then R? can be selected from groups (i) and (iii) as
defined herein;
D. when R' is (d), a group R’, where R” is a carbocyclic or heterocyclic group
15 having from 3 to 12 ring members; or a C;.g hydrocarbyl group optionally
substituted by one or more substituents selected from fluorine, hydroxy, cyano; Cj.4
hydrocarbyloxy, amino, mono- or di-C;.4 hydrocarbylamino, and carbocyclic or
heterocyclic groups having from 3 to 12 ring members, and wherein { or 2 of the
carbon atoms of the hydrocarbyl group may optionally be replaced by an atom or
20  group selected from O, S, NH, SO, SO,; then R® can be:

(ili) agroup
‘ . o)
N
’—C %O—Rh

where R is selected from:
unsubstituted C,.4 hydrocarbyl other than C;4 alkyl;
25 *  Cj.4 hydrocarbyl substituted by one or more substituents chosen
from Cj.6 cycloalkyl, fluorine, chlorine, methylsulphonyl, acetoxy,

cyano, methoxy; and a group NR°R®; and



20 group as inhibitors of apolipoprotein B secretion. The conpounds are
stated to be wuseful in treating such conditions as hyperlipidema. WO
2004/ 000318 W &alobH7@af9 Genomi cs) di scl oses vari ous am no- sgbsBRiowb@ale
nonocycl es as ki nase nodul ators. None of_ the exenplified conmpounds are
pyrazol es. 25 Qur earlier co-pending app‘ cation WD 2005/012256, which was
published after the priori ty date of the present application, discloses

3, 4-di substituted pyrazole oun s as inhi bltors of CDK and GSK-3

ki nases. WD 2006/ 0774'19&18@9@%? 0beea is 931 1 suhRaisyelotted fiem Gneent i on The

i nvention provides conp hal, Aav, i P hi biting or
nodul ating activity andg}lrt{](gﬁ ée(%(tasy“r‘?t %@éﬁgﬁ é]haggl Q%??@{X%ﬁ ﬁﬁ?%lbflllrl]eg or
nodul ating activity, and1 mbtecslubstttudns selrvtes fgmdiustihé, ch&rmeeﬁethoyiyn preventi ng
or 5 treating disease states OHE} c%g léél ons d| at ecL[KHy He Ki nase Thus

for exanple, it is envi S4G8d™f Hrangy ‘toé?i‘B?} & F-HESIe Y LBOHBROGR | be
useful in alleviating os. rﬁe%%é%dl&tér&@yl‘é?@d%ﬁﬁﬁnﬁ%orfé%@@é hetleﬁbal%nfﬂn{ t
aspect, the invention provides a conpound of the Tornmula (1): a 0 F23

R} -NN R2b N N H (1rembersselegted fpm O,hardotrend being Q;éltoealb'rsuhstt!w@ies

thereof; wherein: by methyl, methoxy, fluorine, chlorine, or a group NR’RS;

but excluding the compound 4-{[4-(2,6-dichloro-benzoylamino)-1H-pyrazole-3-

carbonyl}-amino}-piperidine-1-carboxylic acid tert-buty! ester.
10 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.

15 ¢ 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.

20 * 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 théreof
a compound of the formula (I) or any sub-groups or examples thereof as

defined herein.

25 ¢ A method for treating a disease or condition comprising or arising from
abnormal cell growth in a mammal, which method comprises administering

to the mammal a compound of the formula (I) or any sub-groups or



Rl is selected from (a) 2,6-dichlorophenyl; (b) 2,6-difluorophenyl; 15 (c)
a 2,3,6-trisubstituted phenyl group wherein the substituents for the phenyl

group are sgl&sdeehiifoom fluorine, chlorine, methyl and methesydos@edss(d). a
group R wherein Ris a carbocyclic or heterocyclic group having from3 to

12 ring menbers; or a Cl_8 hydrocarbyl gtup optionally substituted by one
or nore substituents sel ected fromfluorine, hydroxy, cyano; Cl 4

hydr ocar byl oxy, 20 am no, nono- or di-Cl_4 hydrocarbyl am no, and carbocyclic
or heterocyclic grexpspletihwienfpsfdefinedheren fiPanranmgnhefidvevsin iambitingerein | or 2
of the carbon atons, of t hydr ocar byl group may optionally be replaced by
an atom or group sép%é?’égceiur%%{ﬁv{ho, S, NH, SO S®; R2 and 0 are each
hydrogen or nethyl; 25 and wherein: WD 2006/ 077419 PCT/ CB2006/ 000196 14 A.

when R is (a) 2 GMmemb@f&mnemﬁ@nd réRaing tRAfciasRe bOL bisbud bpgaiditiohhen  R3
can be: (i) a group -O, NOR4, 5 where RAis Cl-4 alkyl; and B. when R is

(b) 2,6-difl uorophéﬂWPn%i%OIF?éﬁl%ermRQ@O&F@ calégw“ﬁlmwéwmai Mé¥ch R3 can be:
(i) an N-substit ut,RehoHBipesdsHaRYisteiRUB tWBLEMT 4 e uieBathk ERR 1S

(I) or any sub-groups or examples thereof as defined herein in an amount

effective in inhibiting abnormal cell growth.

¢ A method for treating a disease or condition comprising or arising from
abnormal cell growth in a mammal, the method comprising administering to
10 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 cdk2) or glycogen synthase kinase-3 activity.

¢ A method for alleviating or reducing the incidence of a disease or condition
comprising or arising from abnormal cell growth in a mammal, the method
15 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
20 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.

¢ A method of modulating a cellular process (for example cell division) by
inhibiting the activity of a cyclin dependent kinase or glycogen synthase
25 kinase-3 using a compound of the formula (I) or any sub-groups or

examples thereof as defined herein.



Cl.4 al koxycarbonyl; and 10 C. when R is (c) a 2,3,6-trisubstituted phenyl
group wherein the substituents for the phenyl group are selected from
fluorine, chygnrirrset hyl and nmet hoxy; and Rea and R2b pargpaaishohydr ogen;
then R3 can be selected fromgroups (i) 1,37nd (tii) as defined herein; D.
when RL is (d), a group R where BY is a 'carbocyclic or heterocyclic group
15 having from3 to 12 ring nmenbers; or a Cl.g hydrocarbyl group optionally
substituted by one or nore substituents sel ected from fl uori ne, hydroxy,
cyano; Cl-4 hyd'r oé\aﬂobmoéwﬁ therformularfBras anysubdgrows o exgraplecthelsyf asmi no,  and

carbooyclic o helohaGlel er LU NN AT Aul. gtgmlgque JRpbers, and

wherein 1 or 2 of car on a rocar group nmmy optionally
be replaced by an destibatlhe2éingr oup sel ect ed from 0, S, NH SO 502; then R3
can be: (iii) a group N OR~a where R7'" is selected from unsubst i t ut ed

Cl -4 hydrocar byl er t n Cl al - 25" -4 h ocar byl substituted by
one or nore substi ﬁl‘ggme @WB?@H““‘?&&W é?“éla@é’f %rﬁy %&Tgm‘fﬂslﬁ)bf”f%? Schl ori ne,
met hyl sul ponyl, a@RiXYs defféd N&einT6f MO ¥MhuBetredfdndRa MR R heRRARYO
20061077419 PCTI GB2006/ 000196 15 a group -(CH2),-R8 where nis 0 or 1 and

R8 is sel ected frofedBamentds i any Ryd or nepeeofthe gses definsdl liejain. phenyl optionally
substituted by one or nore substituents selected fromfluorine, chlorine,

met hoxy,  cyano,, met Bl and it Aich oG QR iising 7o Bl oNshORHANh (§F oup;  and

a
or any sub-groups or examples thereof as defined herein and a

pharmaceutically acceptable carrier.

10 ¢ A pharmaceutical composition comprising a compound of the formula (I) or
any sub-groups or examples thereof as defined herein and a
pharmaceutically acceptable carrier in a form suitable for oral

administration.

¢ A pharmaceutical composition for administration in an aqueous solution
15 form, the pharmaceutical composition comprising a compound of the
formula () or any sub-groups or examples thereof as defined herein in the
form of a salt having a solubility in water of greater than 25 mg/ml,

typically greater than 50 mg/ml and preferably greater than 100 mg/ml.

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

20 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
25 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



5 5-nmenbered heteroaryl group containing one or two heteroatomring nenbers
selected fromO0O, N and S and being optionally substituted by nethyl,

met hoxy, flugphigorad orine, or a group NRS5R6; but excl udicnge2bw/eanpound
4-{[4- (2, 6-di chl oro- benzoyl am no) - 1H pyr%zol e- 3-

car bonyl ] - am no} - pi peri di ne-1-carboxyl i d8acid tert- butyl ester. 10 The
invention also provides inter alia: A conpound of the fornmula (I) or any
sub- groups or exanples thereof as defined herein for use in the prophylaxis
or treatnent of a eimpasd ofthgifernpia (rormay sibaronpirexedplsy thereofed i n dependent
ki nase or gl ycogendmﬁﬂg% . kinase-3. 15 A nethod for the prophylaxis or
treatment of a disease state or condition nediated by a cyclin dependent

ki nase or gl ycogen synthase kinase-3, which nmethod conprises adm nistering
to a subject in neBhke teeafecbmpourciafpieuiocndi (I) beadyeubagtaipé b) exampdery
sub-groups or exanples.th de&nianed therei . 2 A net hod for

%r eo(]fl1 as. .

alleviating or redl Terfes frénf E‘?ra‘@rfﬁre fraguigcturg ol g o %@eﬁtrtor.Bndi tion
medi ated by a cycl ybutRleRenN Pesphylakiads § dREasd ki@ QRY 8ohdiidH ilaAtierttidH8s 3, Whi ch
met hod conprises admnistering to a subject in need thereof a compound of

the formula (1) orbegmycrs Bpsbesn detvampedess suffetingfromsor bgugiahdek ¢ferei n. 25

A net hod for treat']gg- i.se i £ . I Sl aarjising from
abnormal cell grow% |lﬁggo%%?geﬁ?%tﬁmgpﬁ%%glgsgglgg?ﬁ”ﬁi stering to

t he manmal a conpotreaimetit wikiea éampawhd hfvidg @tivanygasusbeytiodpsendent\Wna2006/ 077419
PCT/ GB2006/ 000196 16 exanpl es thereof as defined herein in an anmount
effective in i nhol blﬁtclopn%ound of the formula (T) or any sub-groups or examples thereof as

10 defined herein for use in inhibiting tumour growth in a mammal.

¢ A compound of the formula (I) or any sub-groups or examples thereof as
defined herein for use in inhibiting the growth of tumour cells (e.g. ina

mammal).

¢ A method of inhibiting tumour growth in a mammal (e.g. a human), which
15 method comprises administering to the mammal (e.g. a human) an effective
tumour growth-inhibiting amount of a compound of the formula (I) or any

sub-groups or examples thereof as defined herein.

s 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
20 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.

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

above, and as described elsewhere herein.

25  Genera] Preferences and Definitions

In this section, as in all other sections of this application, unless the context

indicates otherwise, references to a compound of formula (I) includes all subgroups



abnormal cell growmh. A nethod for alleviating or reducing the incidence of
a di sease or condition conprising or arising fromabnormal cell growh in a

manmal , whi obBifpd conprises adm nistering to the magglgeaoceompaund of
the formul a ) or any sub-groups or exanples thereof as defined herein in
an anmount effective in inhibiting abnor¥al cell growth. A nethod for
treating a disease or condition conprising or arising from abnornal cell
growh in a manmal , the nmethod conprising admnistering to 10 the nmanmal a
conpound of t éfdroutm(l)easdefinalheany amlithe troipdgomupe xiaeipdes il pheferendes,as def i ned

herein in an ampunt effective to inhibit a cdk kinase (such as cdkl or

cdk2) or gl ycggjg)ﬁdlgﬁfﬁ{sh%‘%a@ Sﬁ&@@‘a‘@“&%&‘i(’ml’f’&}’?‘ﬁ dﬁ\h?f@}%egn'for al l eviating or
reduci ng the incidence of a disease or condition conprising or arising from
abnormal cel | Mdsreoveh a rafeencat@mtomponad ofbhndla (I} andaitpdrospsitlerastini ni stering to

the manmal a c¢o upd.of the fornula (1) or any sub-groups, or exanpl es
thereof as defRHEES HEGOHNS: §2lin SUMIE OB YD rsultgtf’g‘i‘q%ﬁiﬁefsa BIOSteSki nase

(such as cgkl Qo Rk prBlec@l YSRBRer S UsiR3Esskd DASR~ Jref@Gbly Viht Yalts of mMet hod of
inhibiting a cyclin dependent kinase or glycogen synthase” 20 ki nase- 3,

whi ch et hod da¥igners esisemens ot N-ergdesioe sidvaiessherop fi-tand mare preéeralilnibai t i ng

compound of t e f QLI AL bl N ARY, SbsdTpRs, or exanpl es thereof as
defi ned herein. nmet hod of mnodulatinga cél'lul ar process (for exanple cell

division) by inhibiting the activity of a cyclin dependent kinase or
gl ycogen synt HisdolloREink penase pRfursncegaml definjlionsishabfappliieo amhmiiRat(RY or any

SUb- 9roUpS OF e ATR 8oL 0L 2 AR DSl s M 2RSBL AR

10 the context indicates otherwise,

Any references to formula (I) herein shall also be taken to refer to and any sub-
group of compounds within formula (1) and any preferences and examples thereof

unless the context requires otherwise.

References to “carbocyclic” and “heterocyclic™ groups as used herein shall, unless
15  the context indicates otherwise, include both aromatic and non-aromatic ring
systems. Thus, for example, the term “carbocyclic and heterocyclic groups”
includes within its scope aromatic, non-aromatic, unsaturated, partially saturated
and fully saturated carbocyclic and heterocyclic ring systems. In general, such
groups may be monocyclic or bicyclic and may contain, for example, 3 to 12 ring
20  members, more usually 5 to 10 ring members. Examples of monocyclic groups are
groups containing 3, 4, 5, 6, 7, and 8 ring members, more usually 3 to 7, and
preferably 5 or 6 ring members. Examples of bicyclic groups are those containing

8,9, 10, 11 and 12 ring members, and more usually 9 or 10 ring members.

The carbocyclic or heterocyclic groups can be aryl or heteroaryl groups having

25  from 5 to 12 ring members, more usually from 5 to 10 ring members. The term
“aryl” as used herein refers to a carbocyclic group having aromatic character and
the term “heteroaryl” is used herein to denote a heterocyclic group having aromatic
character. The terms “aryl” and “heteroaryl” embrace polycyclic (e.g. bicyclic) ring

systems wherein one or more rings are non-aromatic, provided that at least one ring



17 A compound of the forrmula (I) or any sub-groups or exanples thereof as
defined herein for use in the prophylaxis or treatnent of a disease state as
descri bed k&ygoswr7419he use of a conpound of the fornul ap€¥/EBmOG/@NYYG6
sub-groups or exanples 5 thereof as defjned herein for the manufacture of a
medi canment, wherein the nedicanent iszbor any one or nore of the uses
defined herein. A pharmaceutical conposition conprising a conpound of the
formula (1) . or any sub-groups or exanples thereof as defined herein and a
phar maceut i cilgmaticc psushipelyexglicisystems, dhe giowhmpnbeatachedlhy e agastit | on

conprising ay ggg&igﬂo&&o&ﬁﬁgmgw é‘ar%ar hg{eroag)fl?égl&gbgb% 9&’1@?3 é/cl‘r“e‘cﬁ‘”p' €3

t hereof as de erein and a- pharfmaceutic cepta arrier in a
f or m sui t abl kicyadic gorums andichn bei wsutatituted.or sWbsptutadvaitteatei calore onposi ti on f or

adm ni stration in an_.aqueous solution 15 fior th har naceut i cal

conposi tion E‘i?ﬁtbtpflgf’r%r A2 UBIH G RE ™G ﬁrﬁ@“{ O?S:Hfﬁﬁe@l]‘?rm&r any sub-groups or
exanpl es thereof as defined herein in the formof a salt having a

sol ubil'ity i Thewirernaf-argmead gloup’hanbrades MiKatdrated fiN@seansywigioaat er than 50

ng/ M and preferably greater than 100 ng/m. A conpound of the forrmula (I)
or any sub- gPGEa4c ra&%’rﬁﬂﬂéaélytsﬁ‘é‘?’é‘@fanggulwﬁt‘iﬂ@?$??éngc’%8]1‘%m for use in

medi ci ne.  AngbiRtle HAE syRendi BRNGSIsSuRRRHELITCPrioly Ardhis@ass, St ate or

condition nediat'ed by a cyclin dependent kinase, which nethod conprises (i)
screeni ng a ipaingemheresn Weriag siressurefsedngninsaatemssayng morciharlong Wents om whi ch
t he patient

treatment wi PRI e DRBaRaN Ay AL RBets ey e g5 Rt vl fCabpenaehe
10 The terms “fully saturated” and “saturated” refer to rings where there are no
multiple bonds between ring atoms. Saturated carbocyclic groups include
cycloalkyl groups as defined below. Partially saturated carbocyclic groups include
cycloalkenyl groups as defined below, for example cyclopentenyl, cycloheptenyl

and cyclooctenyl. A further example of a cycloalkenyl group is cyclohexenyl.

15 Examples of heteroaryl groups are monocyclic and bicyclic groups containing from
five to twelve ring members, and more usually from five to ten ring members. The
heteroaryl group can be, for example, a five membered or six membered
monocyclic ring or a bicyclic structure formed from fused five and six membered
rings or two fused six membered rings or, by way of a further example, two fused

20  five membered rings. Each ring may contain up to about four heteroatoms typically
selected from nitrogen, sulphur and oxygen. Typically the heteroaryl ring will
contain up to 4 heteroatoms, more typically up to 3 heteroatoms, more usually up to
2, for example a single heteroatom. In one embodiment, the heteroaryl ring
contains at least one ring nitrogen atom. The nitrogen atoms in the heteroaryl rings

25  can be basic, as in the case of an imidazole or pyridine, or essentially non-basic as
in the case of an indole or pyrrole nitrogen. In general the number of basic nitrogen
atoms present in the heteroaryl group, including any amino group substituents of

the ring, will be less than five.



ki nases; and (ii) where it is indicated that the di sease or condition from
which the patient is thus susceptible, thereafter admnistering to the

patient a WOwRPRG! 44419 PCT/ GB2006/ 000196 18 conpound OI‘C"%‘EEZ‘]&@@J@' aa(l)

or any sub-groups or exanples thereof as defined herein.

conpound of the formula (1) or any sub-@loups or exanples thereof as
defined herein for the manufacture of a nedicanent for the 5 treatnent or
prophyl axis of a disease state or condition in a patient who has been

screened and IEasmpeeof Gheteembdredhasrosyf frotipsigelfidetit a®mobBmitgd &t ri sk of
suffering from a disease or condition which would be susceptible to
treat ment wit BYHOEOMHRGuMEPDASRS, HBidarals, yiraganapareletoxadiazale ofaiazRient ki nase.

A compound Of e, ol iTloR, {sbinibletfita b 1BLAURRY RlrafE RS L hereof as 10

defined herein use inin rting tufour growth | A conpound
of the formula (1) or any sub-groups or exanples thereof as defined herein
for use in i nikxbiplengf s amegrbed fetsroaryl goups inelufie btargnotitimited toranmmal ). A

met hod of i.nhi_bi.t.i u L. .(e.g. a human), which 15

met hod corrgri %’2}51&121%%y%%%@ééxr%%p%%h{e}nﬁﬁém%@%%&g. a human) an effective

t umour growt h-inhi biting ambunt of a conmpound of the forrmula (1) or any

sub- groups or Aebieynik éstetdaey] gofupasaydef fonexhniypde, @ignoup sélentett imeh:of 1 nhi biting
the gromh of tumour cells (e.g. tunour cells present in a mammal such as a
human), whi ch med)hacheasip ing esed Gnd AciridagerhbgePfing conmitiing ¢ 2 6r ihd an
effective tunmour cell growth-inhibiting anount of a conpound of the fornula
(1) or any sub-gro ‘ﬁ%rogtroméé(arrpl es thereof as defined herein.

b) a pyridine ring fused to a 5- or 6-membered ring containing 1, 2 or 3 ring

10 heteroatoms;

¢) a pyrimidine ring fused to a S- or 6-membered ring containing 1 or 2 ring

heteroatoms;

d) apyrrole ring fused to a a 5- or 6-membered ring containing 1, 2 or 3 ring

heteroatoms;

15 e) apyrazole ring fused to a a 5- or 6-membered ring containing 1 or 2 ring

heteroatoms;

f) apyrazine ring fused to a 5- or 6-membered ring containing 1 or 2 ring

heteroatoms;

g) animidazole ring fused to a 5- or 6-membered ring containing 1 or 2 ring

20 heteroatoms;

h) an oxazole ring fused to a 5- or 6-membered ring containing 1 or 2 ring

heteroatoms;

i) anisoxazole ring fused to a 5- or 6-membered ring containing 1 or 2 ring

heteroatoms;

25 j) athiazole ring fused to a 5- or 6-membered ring containing 1 or 2 ring

heteroatoms;



A conpound as defined herein for any of the uses and nethods set forth
above, and as described el sewhere herein. 25 General Preferences and
Definitions W& Bapection, as in all other sections of pthicB2eppbdigati on,
unl ess the context indicates otherw se,_references to a conmpound of formula
(1) includes all subgroups WO 20061077418 PCT/ GB2006/ 000196 19 of formul a
(1) as defined herein and the term subgroups' includes all preferences,
enbodi ments, exanples and particul ar conpounds defined herein. Mreover, a
reference to a conpbisathiagpletigdused ¢ o §- enfumembergd sop sontpaingdfor 2irel udes
ionic forns, saltshetgl%%g.;ses, i somers, tautoners, N-oxides, esters,

prodrugs, 5 isotopes and protected forns thereof, as di scussed bel ow -

Pher oo - and o o Sregtins i SRS 4 o SRRl LA R GRNE' O

sol vates thereof. H&terchhlspwi ng general preferences and definitions shall
apply to each of RL to RS, and their various sub-groups, sub-definitions,

exanpl es and enmbayameas singfMlseé® a -Oricheersnédiiy donthimiag €9 athedgv se.  Any
references to forrmula (I) herein shall also be taken to refer to and any
sub- group of conpdHAWEOMSthin formula (1) and any preferences and exanpl es
thereof unless the context requires otherw se. References to "carbocyclic"
and "heterocycl i ®" agraelpxysng e thareiono-giemibered yingsentainiy k, Bedr 8 gigext

i ndi cates otherw sg¢ }oﬁébln}éd&cpm h aromati c and non-aromatic ring systens.
Thus, for exanple, %tﬁe erm "carbocyclic and heterocyclic groups" includes

within its scopear [ N- tic, unsat .ed 1 al rated
and fully satur a?)eagg(gé%eglwgﬁgcfu%éﬁItm#e"tdér%ng?}g Pil%%:d’i%"?%%ongas}ébéié é{rl 3?ﬁllrig%ner al ,
such groupPs nmay béeteaescl ic or bicyclic and may contain, for exanple, 3

to 12 ring
One sub-group of bicyclic heteroaryl groups consists of groups (a) to (e) and (g) to

(0) above.

Particular examples of bicyclic heteroaryl groups containing a five membered ring
fused to another five membered ring include but are not limited to imidazothiazole

15 (e.g. imidazof2,1-b}thiazole) and imidazoimidazole (e.g. imidazo(1,2-ajimidazole).

Particular examples of bicyclic heteroaryl groups containing a six membered ring
fused to a five membered ring include but are not limited to benzfuran,
benzthiophene, benzimidazole, benzoxazole, isobenzoxazole, benzisoxazole,
benzthiazole, benzisothiazole, isobenzofuran, indole, isoindole, indolizine, indoline,
20  isoindoline, purine (e.g., adenine, guanine), indazole, pyrazolopyrimidine (e.g.
pyrazolo[1,5-a]pyrimidine), triazolopyrimidine (e.g. [1,2,4]triazolo(1,5-
ajpyrimidine), benzodioxole and pyrazolopyridine (e.g. pyrazolo[1,5-a]pyridine)

groups.

Particular examples of bicyclic heteroaryl groups containing two fused six

25 membered rings include but are not limited to quinoline, isoquinoline, chroman,
thiochroman, chromene, isochromene, chroman, isochroman, benzodioxan,
quinolizine, benzoxazine, benzodiazine, pyridopyridine, quinoxaline, quinazoline,

cinnoline, phthalazine, naphthyridine and pteridine groups.



20 nenbers, nore usually 5 to 10 ring nenbers. Exanples of nonocyclic groups
are groups containing 3, 4, 5 6, 7, and 8 ring nenbers, nore usually 3 to

7, and prefgs dfkymor 6 ring nenbers. Exanples of bicygltipginedigar e
those containing 8, 9, 10, 11 and 12 ring nenbers, and nore usually 9 or 10

ring menbers. The carbocyclic or heterodfclic groups can be aryl or

het eroaryl groups having 25 from5 to 12 ring nenbers, nore usually fromb5
to 10 ring nmenbers. The term "aryl" as used herein refers to a carbocyclic
group havi ng &meweli-goup béheteeanyl grodps dohprisarpyridjleperdgl filrdnyl,shiasgd herein to

denote a heterocycli.c group hayi ng.aromatic .character. The ter "aryl" and
"het er oaryl " @H@%%P&g’ ?f%lzéé'{j)(?f‘?c}éa gr.l,go'xa%]iaa} I”IS8’5aZPS'ﬁél%a§%;%II ]éﬂrxilla\%ﬂgllvei n one or
nore rings areyigdy mh'ylgpyrnxra_emiyrjFﬁizhfamyl,aﬁazlixga,&ﬁam;a, fetri@IMO 2006/ 077419

]
PCT/ GB2006/ 000196 28 is aromatic. In such polycyclic sg/,stems, t he group may
be attached byiuippdnYirignasinodinyl pegfurgyl bynzhipwn. dranah dhipsigmanthe aryl or
het er oaryl 59r @uUpSm e i } LG e
unsubst i tutsed%or su stlng%Heigﬁ\/%\nxﬁibgrﬁie?gog?ﬁrlreg%gl{zﬂg% g)?ild{?%g%?g?&?dgg)g’exanpl e one
or nore groupssoRiEofsanytfindodyl, heindolpl, indolizieyltiedotinyh dsviratotingt pwingt oup”
enbraces unsaturated ring syste i { hout. romati c character, partially
saturated and'¢&tf “’é‘ﬁ’tg}gﬁlt“gh 1*@3}5%@@{}%&2?%0&%, gﬁ%‘fl@y;d%ﬁfoénetwlr’ng syst ens.
The terms "unsathbabed, beaRslioRayt hahblzisa! kn2beginyl @kfiodidzyl,i Ngs Wherein
the ring structure(s) contains, atons sharing npre than one val ence bond

i .e. the ringprrodapaiideyhauinexainygeinpaplinylptianddionl phthglazigylcaaphthgeidingt N=C
bond. 10 The t& riﬁi}xglléégu aturated" and "saturated" refer to rings where

mul tip 0

there are no S between ring atons. Saturated carbocyclic

groups include cycloal kyl groups as defined below Partially saturated
carbocycl i c gEsapgles ofpalichyclicyy] ol ieemary! gropp sorasinigfai aeandbie rivgand or

exanpl e cycl opentenyl .. cycl.oheptenyl . and.cycl qoctenyl.. A further exanple of
a cycl oal kenyla ng? S[j%nai’tlg Iy é?célhdeje)ggth%xly@onap%tha}/ene,Q[etrahyg%lsoqumo ine,
tetrahydroquinoline, dihydrobenzthiene, dihydrobenzfuran, 2,3-dihydro-
benzo[1,4]dioxine, benzo[1,3]dioxole, 4,5,6,7-tetrahydrobenzofuran, indoline and

15  indane groups.

Examples of carbocyclic aryl groups include phenyl, naphthyl, indenyl, and
tetrahydronaphthyl groups.

Examples of non-aromatic heterocyclic groups include unsubstituted or substituted
(by one or more groups R') heterocyclic groups having from 3 to 12 ring members,
20  typically 4 to 12 ring members, and more usually from 5 to 10 ring members. Such
groups can be monocyclic or bicyclic, for example, and typically have from 1 to 5
- heteroatom ring members (more usually 1,2,3 or 4 heteroatom ring members)

typically selected from nitrogen, oxygen and sulphur.

When sulphur is present, it may, where the nature of the adjacent atoms and groups
25 permits, exist as —S-, -S(O)- or —-S(0);-.

The heterocylic groups can contain, for example, cyclic ether moieties (e.g. as in
tetrahydrofuran and dioxane), cyclic thioether moieties (e.g. as in
tetrahydrothiophene and dithiane), cyclic amine moieties (e.g. as in pyrrolidine),

cyclic amide moieties (e.g. as in pyrrolidone), cyclic thioamides, cyclic thioesters,



15 Exanpl es of heteroaryl groups are nonocyclic and bicyclic groups
containing from five to twelve ring nenbers, and nore usually fromfive to
ten ring nmenbengsoThe heteroaryl group can be, for examplgicrodsiovAodrenber ed
or six menbered nonocyclic ring or a b;gyclic structure fornmed from fused
five and six nenbered rings or two fus si x menbered rings or, by way of a
further exanple, two fused 20 five nenbered rings. Each ring may contain up
to about four heteroatons typically selected fromnitrogen, sul phur and
oxygen. Typi caltlic ¢steemoities (ag. pb iorhutygolastbiie), ayohit silphonps fee. 4s imet er oat ons,

nore typically to 3 he r oat.ons usual |y up.to , for exanple a
singl e heteroéf‘téﬁ?la?%angr% PB&%B%% foishie su ?Wél‘ﬁét%?%a?’&hop?rﬂ’é tains at |east -
one ring nitrqgeBiraiamthebst (B! mOPabliRtialthibMHorphslifaehe 9L Midd dnd@E-25 can be
basic, as in the case of an im dazole or pyridine, or essentially non-basic
as in the casioxide)dhribpcrarmplss obheterarrslingtonpyin those ceptiaingle cyslis Wember of
basic nitrage 4 t eteroaryl group, including any am no
group SUbS?I tl?%or%f@tg%g?' @tlﬁgﬁra%‘zr%?mfﬁ?é?be | ess than five. WD 20061077419

PCT/ GB2006/ 000196 21 Exanples of five menbered heteroaryl groups include
but are not ||Irrpn@sjlbtsct ofd;ﬂmﬂyehc gnqum\thethhﬁempdeegroumcciatzm w@elig gthaazan,

oxazol e, oxadi 2z oxairi.a

tri azo 1es RANEY é‘gﬁl%f%?%al%x %x%ggf)a%ﬁ‘gs% QiR erl' cﬁgﬁeh' a %é"fh

pyrazol e, etra ups
het eroaryl gr Qttﬂ&ydirﬂﬂildjﬁlené?)aﬂd dith@an8p tydlit BintrRdndietids (QY rasdn pﬁ;rolmyﬂe%ﬂ ne,
pyridazine, pyrimdine and triazine. A bicyclic heteroary roup may be, for

exanpl e, a gr GYfHCsWIRBERSSde Br &R swpholanseagg éwéhqlﬁm% weﬂsfeﬂﬂﬁf@x es; cyw
6- nenberedlor' lerpﬁ%ﬁ% 438 cdmb@a@8ns Therdd? e nggfmﬁb%mﬁ@; b) a pyridine ring

fused to a ered ring contalni ring 10 heteroatons;

Examples of monocyclic non-aromatic heterocyclic groups include 5-, 6-and 7-
membered monocyclic heterocyclic groups. Particular examples include
morpholine, piperidine (e.g. 1-piperidinyl, 2-piperidinyl, 3-piperidinyl and 4-
piperidinyl), pyrrolidine (e.g. -pyrrolidinyl, 2-pyrrolidinyl and 3-pyrrolidinyl),

15  pyrrolidone, pyran (2H-pyran or 4H-pyran), dihydrothiophene, dihydropyran,
dihydrofuran, dihydrothiazole, tetrahydrofuran, tetrahydrothiophene, dioxane,
tetrahydropyran (e.g. 4-tetrahydro pyranyl), imidazoline, imidazolidinone,
oxazoline, thiazoline, 2-pyrazoline, pyrazolidine, piperazine, and N-alkyl
piperazines such as N-methy! piperazine. Further examples include thiomorpholine

20  and its S-oxide and S,S-dioxide (particularly thiomorpholine). Still further
examples include azetidine, piperidone, piperazone, and N-alkyl piperidines such as

N-methyl piperidine.

One preferred sub-set of non-aromatic heterocyclic groups consists of saturated
groups such as azetidine, pyrrolidine, piperidine, morpholine, thiomorpholine,
25  thiomorpholine S,S-dioxide, piperazine, N-alkyl piperazines, and N-alkyl

piperidines.

Another sub-set of non-aromatic heterocyclic groups consists of pyrrolidine,
piperidine, morpholine, thiomorpholine, thiomorpholine S,S-dioxide, piperazine

and N-alkyl piperazines such as N-methy! piperazine.



c) apyrimdine ring fused to a 5- or 6-nmenbered ring containing 1 or 2 ring
het eroatons; d) a pyrrole ring fused to a a 5- or 6-nenbered ring containing
1, 2 or 3 riwhobdetenoatons;, 15 e) a pyrazole ring fusedp¢tnGB20ae/b0019%r

6- menbered ring containing | or 2 ring Eeteroatons; f) a pyrazine ring
fused to a 5- or 6-nenbered ring contai@'ng | or 2 ring heteroatons; g) an
I mdazole ring fused to a 5- or 6-nenbered ring containing 1 or 2 ring 20
heteroatons; h) an oxazole ring fused to a 5- or 6-nmenbered ring containing
1 or 2 ring Ratprbetlamsb-sehofdwterasglicmpunscorsists efgwarotiding, mperislines- menber ed

ring containi My I : . bk gl g fused to a
5- or 6- rrenbe?‘gﬁ’kro%eg%’éioﬁtggﬁy%g‘%’%%gg%@%i‘gngh’hl)ﬁ’éi%éérz%lae?’éa%?’p{ﬁﬁﬁg&oe/ 077419
PCT/ GB2006/ 00i&fiorpRdink) an i sot hiazole ring fused to a 5- or 6-nmenbered

ring containing 1 or 2 ring heteroatons; 1) a thiophene ring fused to a 5-
or 6-nmenbered.ring containing.1, .2 or. 3 rin eteroatons; 5 a furan ring
flsed o a o EStmger b arRunic s oanista g hetdS SO A Rr B HebPsat om: )
ﬁ cycl ohexyl Eydétgmeiyl&@d ch&ogentyl, @ytloBtkamirpeupdsuch BgcRlipealenying 1, 2 or 3 ring
et eroat ons; an ‘

cyclohexenyl, cyclohepteny! and cyclooctenyl, as well as cyclohexadienyl,

cyclooctatetraene, tetrahydronaphthenyl and decalinyl.

Preferred non-aromatic carbocyclic groups are monocyclic rings and most

preferably saturated monocyclic rings.

10 Typical examples are three, four, five and six membered saturated carbocyclic

rings, e.g. optionally substituted cyclopentyl and cyclohexyl rings.

One sub-set of non-aromatic carboyclic groups includes unsubstituted or substituted
(by one or more groups R'*) monocyclic groups and particularly saturated
monocyclic groups, e.g. cycloalkyl groups. Examples of such cycloalkyl groups

15 include cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl and cycloheptyl; more
typically cyclopropyl, cyclobutyl, cyclopentyl and cyclohexyl, particularly
cyclohexyl.

Further examples of non-aromatic cyclic groups include bridged ring systems such
as bicycloalkanes and azabicycloalkanes although such bridged ring systems are

20  generally less preferred. By “bridged ring systems” is meant ring systems in which
two rings share more than two atoms, see for example Advanced Organic
Chemistry, by Jerry March, 4" Edition, Wiley Interscience, pages 131-133, 1992,
Examples of bridged ring systems include bicyclo[2.2.1}heptane, aza-
bicyclo[2.2.1]heptane, bicyclo[2.2.2]octane, aza-bicyclo[2.2.2]octane,

25  bieyclo[3.2.1]octane and aza-bicyclo[3.2.1]octane. A particular example of a

bridged ring system is the 1-aza-bicyclo[2.2.2]octan-3-yl group.

Where reference is made herein to carbocyclic and heterocyclic groups, the

carbocyclic or heterocyclic ring can, unless the context indicates otherwise, be



0) a cyclopentyl ring fused to a 5- or 6-nenbered ring containing 1, 2 or 3
ring 10 heteroatons. One sub-group of bicyclic heteroaryl groups consists

of groups ( and (g) to (o) above. Particul ar eyafphasefioiddi cyclic
het er oar yl @%Oo@gg&gont aining a five nenbered ring fused to another five

menbered ring include but are not lintéd to i mdazothiazole 15 (e.g.
i m dazo[ 2, 1-b]thi azol e) and i m dazoi m dazole (e.g. imdazo[1, 2-a]imdazole).
Parti cul ar exanples of bicyclic heteroaryl groups containing a six nenbered

ring fused tﬁnﬁbitltwﬁd pEsubstitatd by pge binabredabdtitienegroupd®’’ kéledtédeforh 0
benzf ur an, zthloeﬂene .benzi azol e, benz%xazole, |sobenzoxazole
benzi soxazol e aogﬁgny Py difinoromethyl, cyano, 'nitro, carboxy, amino, mono- or di-Cj.4

benzi sot hi azo!@rbmﬁﬁmwa%bcyamne hbRRCRIR! g?@dp@‘ﬂ@mhé 5BR 3 RAalrige.
i soi ndol i ne, purine (e.qg., ehl ne, guani he) )azo L, Pyr a‘zol opyri m d| ne

(e.g. pyr azompme&,angp |wihsyemR xsabond)@rq(}n cag’ )(@O@)X
[1,2,4]triazo r e le e. ghd [.a Iopyrldlne (e.q.
pyrazol o[ 1§5 g‘]@%@ ?jél né?éﬁ %{%{z g%al\}?? 8]%&5 ndn%l e %‘fte i cycl i ¢ heteroaryl

groups cont ai hyd}ggdnv\@arbmts/enlc sidheRpooyeildgoash Haling $ronn® turerifg ihedbes,not

limted to quinpline, jisoquinoline, chroman, thiochroman, chronene,
i sochr onene, é”l‘é) dfanh ydir%‘@gﬁ'll &FAMR oPtienally athsiaed bycﬂH‘F AP0 FESUBNS, oxazi ne,

benzodi azi ne, I I pa ne,
pht hal azi ne, ﬁgy&ém@?{gkﬁgggnoxgﬁdg%ﬁldr}llgl%gp fglltjbps V\g 5&611107 %9%%6

PCT/ GB2006/ 00@196yd1<2®1m@nmubcaghoomilcomd hetwp!mcgm@s bm‘psg ﬁgmﬁrﬁosiés pyri dyl ,
L m dazo

pyrrolyl, .fur xa a oI
oxat ri azol l;)/I llpggg?gli’STsfPX “{hﬁ’i’eé&?ﬂeﬁr m&(%%atrﬁqnai %?ftheﬁ byl ftu Bzi nyl ,
pyridazinyl, meyiopiictaflyloe répldcad bpyl, s, sm,lmszRF,,X‘teXba@gtzyX‘ or quinol i nyl ,
i soqui nol i nyI benzfu anyl, benzt hi enyI , ¢h omanyl, thiochromanyl,
X'CXHX
R®is selected from hydrogen and C,.4 hydrocarbyl; and
X'is O, S or NR® and X* is =0, =S or =NR".

15  Where the substituent group R"® comprises or includes a carbocyclic or heterocyclic
group, the said carbocyclic or heterocyclic group may be unsubstituted or may itself
be substituted with one or more further substituent groups R'*. In one sub-group of
compounds of the formula (I), such further substituent groups R may include
carbocyclic or heterocyclic groups, which are typically not themselves further

20  substituted. In another sub-group of compounds of the formula (I), the said further
substituents do not include carbocyclic or heterocyclic groups but are otherwise

selected from the groups listed above in the definition of R".

The substituents R® may be selected such that they contain no more than 20 non-
hydrogen atoms, for example, no more than 15 non-hydrogen atoms, e.g. no more

25 than12,0r 11, 0r 10, 0or 9, or 8, or 7, or 6, or 5 non-hydrogen atoms.

Where the carbocyclic and heterocyclic groups have a pair of substituents on the
same or adjacent ring atoms, the two substituents may be linked so as to form a
cyclic group. Thus, two adjacent groups R, together with the carbon atoms or
heteroatoms to which they are attached may form a S-membered heteroaryl ring or

30 a$-or 6-membered non-aromatic carbocyclic or heterocyclic ring, wherein the said



5 benzi m dazol yl, benzoxazolyl, benzi soxazol e, benzthiazolyl and
benzi sot hi azol e, isobenzofuranyl, indolyl, isoindolyl, indolizinyl,

i ndol i nyl, ive@®bdgaglet7usdy!l , purinyl (e.g., adenine, guani negyr/Geidassds .
benzodi oxol yl, chromenyl, isochromenyl, _.isochromanyl, benzodi oxanyl,

qui nol i zi nyl , benzoxazi nyl, benzodiazinfﬂ, pyridopyridi nyl, quinoxalinyl,
qui nazolinyl, cinnolinyl, phthalazinyl, naphthyridinyl 10 and pteridinyl
groups. Exanpl es of polycyclic aryl and heteroaryl groups containing an
aromatic ringIﬁﬁdﬂﬂdﬁﬂbhﬂawoww@@unmsngnﬁmapu@@hﬁepamhyﬂmnnaphnhalene,

tetrah droiso hydr ogui nol i ne, d t hi ene,.

di hydr obenzf uras %b &‘Ih(?/éﬁ‘{§l Ko esnie o g b%%?rﬁ o g%‘}z)"g{"‘i‘?‘%fg?%%‘ieé‘f

4, 5b6 7- ltetrahyﬁbﬁb@nﬁ@ffum'g,naaynﬂoinkft}ewaeﬁb o&ﬁorbﬂ\dtﬁﬂﬁdtog’isfhmﬁ%ptciicﬁmayml es of
carbocyclic a 0 i ncl ude phen i nde , an

tetrahzdr onapﬁgwg Efi']g%ﬂ%ne %R‘éﬁﬁig& z fu?ngr?e‘ g%’éf‘“’ Ez%éﬂé@be 3% gr oups

i ncl ude ungubQ&MBMkﬁqggf substituted (by one or nore groups R15)

het erocyclic gfoups having from3 to 12 ring menmbers, 20 typically 4 to 12
ring nenbers, and nore usually from5 to 10 ring nenbers Such groups can be
nonocycl i ¢ or H¥emples pEsuch dink fteent gioups iPpiHddEl |y have from | to 5

het eroatom ring nmenbers (nore usually 1,2,3 or 4 heteroatomring nenbers)
typically selected fron1n|trogen oxygen and sul phur. Wen sul phur is

present, it may, the nat ur the adja atons and rbﬁps 25
permts, exist as -E- -S(O - or l's 0) 2-. The bt rocyllc gryups/ can
contain, for exanpl ep” cyclic et erchnletles ( as in @dr of uran and
di oxane), cyclic thioether noieties (e.g. as |n tetrahydrot i ophene and
dithiane), cyclic amne noieties (e.g. as in pyrrolidine), cyclic amde

noi eties (e.g. as in pyrrolidone), cyclic thioam des, cyclic thioesters, WO

2006/ 077419 PCT/ / 000196 O r H
l | X S
F |
N o ,/%-S
H

Examples of halogen substituents include fluorine, chlorine, bromine and iodine.

Fluorine and chlorine are particularly preferred.

In the definition of the compounds of the formula (I) above and as used hereinafter,
10 the term “hydrocarbyl” is a generic term encompassing aliphatic, alicyclic and
aromatic groups having an all-carbon backbone and consisting of carbon and

hydrogen atoms, except where otherwise stated.

In certain cases, as defined herein, one or more of the carbon atoms making up the

carbon backbone may be replaced by a specified atom or group of atoms.

15 Examples of hydrocarbyl groups include alkyl, cycloalkyl, cycloalkenyl,
carbocyclic aryl, alkenyl, alkynyl, cycloalkylalkyl, cycloalkenylalkyl, and
carbocyclic aralkyl, aralkenyl and aralkynyl groups. Such groups can be
unsubstituted or, where stated, substituted by one or more substituents as defined
herein. The examples and preferences expressed below apply to each of the

20  hydrocarbyl substituent groups or hydrocarbyl-containing substituent groups



24 cyclic ester noieties (e.g. as in butyrolactone), cyclic sul phones (e.g.
as in sul phol ane and sul phol ene), cyclic sul phoxides, cyclic sul phonam des

and conbi natvioQogs/irgs eof (e.g. norpholine and thi onor phgld j
S-oxide and S, S- dioxide). Further exanpl es of heterocyclf%mgygﬁﬁgbgge t hose

containing a cyclic urea 5 noiety (e.g28as in imdazolidin-2-one), In one
sub-set of heterocyclic groups, the heterocyclic groups contain cyclic ether
noieties (e.g as in tetrahydrofuran and di oxane), cyclic thioether noieties
(e.g. as in tefdrredhy dribe Mariph erfnitions distisiianet forcpmipbendaf the fomiwdt i es (e. g.

as in pyrrolidin cyclic. sul phopes .(e.g. as in sul phol ane and

sul phol ene), g@/&ﬁ%% ﬂ%%loﬁ}]e&%ﬂgécg{,%s 8@‘8’1"71%6' 10 sul phonani des and combi nati ons

t hereof (e.g. thionorpholine). Exanples of nonocyclic non-aronatic

heterocycl i c Fheppfix FOg) dhels-x and-yansinegepashsedikrein nefeisad the nuaiberafcycl i c

gr oups. Particug?r exappl es includ nor hﬁh%ne"qﬁi eridi ne e.gI

1- pi peri di nyl ar9nAtomas {Dft §Hysn SIQUR; %évﬁ,aﬂﬁ»g« YERAGTA- g&uﬁél‘)}“&}nﬁ M %y r r ol i di ne
(e.g. 1-pysrohigdbiy litomg,‘a%rar@jls'cS’&lBMkyl _ p%bﬁﬁéﬁ{s%lohm BY6 darbdPatbiis a4 | done,
pyran (2H pyran or 4H pyran), di hydrothi ophene, di hydropyran, di hydrofuran,

di hydr ot hi azob®on.et r ahydr of ur an, t et r ahydr ot hi ophene, di oxane,
tetrahydropyran (e.g. 4-tetrahydro pyranyl), imdazoline, imdazolidinone,

oxazol i ne, thj [ VAN o\VZ s [ | J. 4 ' ' N-al kyl
o1 por azi nes. siatited dfp-afsrRo Y MoLEy) SIRAR. RkRE SR ER L300

t hi onor phol i neyc2fllghdroups S- oxi de and S, S-di oxide (particularly

t hi onorpholine). Still further exanples include azetidine, piperidone,

pi perazone, apd N-al kyl piperidjngs,such N-net hyl pi per.idi ne. One
preferred s ubﬁg%qral&c b%‘g?f%tfed‘ﬁ%?lept%ﬁ &Y %‘P%ﬁf@i ey P%{}}plaé ¢ @B ﬁ%f1§€ts°a§)1‘°nsat ur at ed
groups sucgh astomslnleds AR, copéki rellifts Bthervbd) EWitHinnegs subtyePbtyidRRarbyl
t hi onor phol i ne, 25 thionorpholine S S-dioxide, piperazine, N alkyl
pi perazi nes, &iPYPNayfngyl to 8 carbon atoms, particular examples are Cy.¢ hydrocarbyl

groups, such as C;.4 hydrocarbyl groups (e.g. C1.3 hydrocarbyl groups or C;.,

hydrocarbyl groups or C,.3 hydrocarbyl groups or C,.4 hydrocarbyl groups), specific

examples being any individual value or combination of values selected from C;, Ca,

15 G5, C4, Cs, Cg, Cy and Cq hydrocarbyl groups.

The term “alkyl” covers both straight chain and branched chain alkyl groups.
Examples of alkyl groups include methyl, ethyl, propyl, isopropyl, n-butyl, isobutyl,
tert-butyl, n-pentyl, 2-pentyl, 3-pentyl, 2-methyl butyl, 3-methyl butyl, and n-hexyl
and its isomers. Within the sub-set of alkyl groups having 1 to 8 carbon atoms,

20 particular examples are Ci.¢ alkyl groups, such as C4 alkyl groups (e.g. Cy.3 alkyl
groups or C.; alkyl groups or C,.3 alkyl groups or C,.4 alkyl groups).

Examples of cycloalkyl groups are those derived from cyclopropane, cyclobutane,
cyclopentane, cyclohexane and cycloheptane. Within the sub-set of cycloalkyl
groups the cycloalkyl group will have from 3 to 8 carbon atoms, particular

25  examples being Cs.¢ cycloalkyl groups.

Examples of alkeny! groups include, but are not limited to, ethenyl (vinyl), 1-
propenyl, 2-propenyl (allyl), isopropenyl, butenyl, buta-1,4-dienyl, pentenyl, and
hexenyl. Within the sub-set of alkenyl groups the alkenyl group will have 2 to 8



pi peri di nes. Anot her sub-set of non-aromatic heterocyclic groups consists of
pyrrolidine, piperidine, norpholine, thionorpholine, thionorpholine

S, S-di oxi de,woh@ensdione and N-al kyl piperazines such as pMNy LA 000196
pi perazi ne. WO 2006/ 077419 PCT/ GB2006/ 000196 25 One particul ar sub-set of

het er ocycl i ¢ groups consists of pyrrollﬁ ne, piperidine, norpholine and
N-al kyl pi perazines (e.g. N-nethyl piperazine), and optionally

t hi onor phol i ne, Exanpl es of non-aromatic carbocyclic groups include

cycl oal kane grathgpsitauss hardisulabexgyples heing Co.aallienyy gtovpssug as Gyalksaykenyl
groups such as %%clopentenyl, cycl ohexenyl, cycl oheptenyl and cycl ooctenyl,
as well as c exadi enyl, cycl ooct atetraene, tetrahydronapht henyl and
decalinyl. Preferred non-aromatic carbocyclic groups are nonocyclic rings
and nost  pr efengdsyof spdlodlladngtlgioopsoiayladd, buﬂdreﬂgﬁ linfif¥d Ty, miyclapropaaipl es are

t hree, four, f|v n red satu cljc..rings, .e.g.
optional Iy sub$ 0i P’gdcyé%%tﬁ@ﬁt?’ldogﬁﬁac& F’?‘? eﬁ‘éjiscwéi tg%%lb"se'? of
non- ar onaty ¢ GaRI¥RLIKEnH LAHRPS tHe%l:lBQﬁéqy‘}'Qx%HPssﬁdvE%% &8 sdibsif dibds,ed  (by

one or nore groups R15) nonocCycli ¢ groups and particularly sat ur at ed
monocycl i ¢ gragpstticelagexampiesadt Ky cygloslkpry! gwppl es of such cycl oal kyl
groups 15 include cycl opropyl, cyclobutyl, cyclopentyl, cyclohexyl and

cycl oheptyl; E‘SPaEn&lesto\fB{kSIﬁirl C%( @é%c Iare Gm@o4 Loy }ethgﬁ}‘lt% ﬁ:‘i‘éﬁ&g jand

cycl ohexyl, particul ar hexy urt er exanp tic
cyclic gr oups(pmpatgyt)@rdmpsdg‘éldum thaguls-yextoémlkymgmupahamg:glw Zbadrk(anes and

azablcycloalk nes alth such b eneral ly |ess
preferred. Bya o |P86§Hﬁf igf?@ P B gf}glyﬂggﬁxg g‘fcﬁ?gf‘ng:ﬁ g‘?f’?s)% | ch
10 Examples of carbocyclic aryl groups include substituted and unsubstituted phenyl

groups.

Examples of cycloalkylalkyl, cycloalkenylalkyl, carbocyclic aralkyl, aralkenyl and

aralkynyl groups include phenethyl, benzyl, styryl, phenylethynyl,

cyclohexylmethyl, cyclopentylmethyl, cyclobutylmethyl, cyclopropylmethyl and
IS cyclopentenylmethyl groups.

When present, and where stated, a hydrocarbyl group can be optionally substituted
by one or more substituents selected from hydroxy, oxo, alkoxy, carboxy, halogen,
cyano, nitro, amino, mono- or di-Cj.4 hydrocarbylamino, and monocyclic or
bicyclic carbocyclic and heterocyclic groups having from 3 to 12 (typically 3 to 10
20  and more usually 5 to 10) ring members. Preferred substituents include halogen
such as fluorine. Thus, for example, the substituted hydrocarbyl group can be a
partially fluorinated or perfluorinated group such as difluoromethy! or
trifluoromethyl. In one embodiment preferred substituents include monocyclic
carbocyclic and heterocyclic groups having 3-7 ring members, more usually 3,4, 5

25  or 6 ring members.

Where stated, one or more carbon atoms of a hydrocarbyl group may optionally be
replaced by O, S, SO, SO,, NR®, X'C(X3), C(XHX' or X'C(XHX! (or a sub-group

thereof) wherein X' and X” are as hereinbefore defined, provided that at least one



two rings share nore than two atons, see for exanple Advanced Organic -
Chem stry, by Jerry March, 4 s Edition, Wley Interscience, pages 131-133,

1992. Exanpk@soge7iid dged ring systens include bicyclo[3 aza-
bi cycl o[ 2. 2. 1] hept ane, bicycl o[ 2.2.2] octane, aza-bicycl ofgr{%d.z @E‘?gﬁe 25

bi cycl o[ 3. 2. 1] octane and aza- bi cycl o [3.39. 1 Joctane. A particul ar exanple
of a bridged ring systemis the 1-aza-bicyclo[2.2.2]octan-3-yl group. Were
reference is nade herein to carbocyclic and heterocyclic groups, the

car bocycl i ¢ otarbmt aomn of teihydrocayylcgroyp narmla'mssFm‘rﬁaampht &4, 3iondicehves

ot herw se, be WO 29%%5%%7413 PCT/ GB2 06/ %6 26 % ngt'rt ut ed or
substituted b§tm61ﬁ8 PE Y}t%?ll‘ptlﬂ@l er@? é YRS Og CEPEL AU hal ogen

hydroxy, trifliger, eneihsyéplacindioms b ¢roghs nE 20k sanordfferen dn gederatli - Cl -
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hydr ogen, carbocyclic an clic grou avi rom 3 to 12 ring

menber s, andg@upzslln?wlwmrmmnmyct cgbcmmompf tlmrhadﬂoyarbyllgwnhﬂvebedmy one or nore

substituents _sel ected nitro, carboxy,

S o, mono. PR iR dlby s CERERRye R ketisabE: ocyor o

groups havi ngthideﬂmﬁd@plazedwmbﬂs) amrttegre&eﬁnﬂhd&hﬂd@landﬂﬁ@es&fs (@ce carbon

atons of the Cl. 3 hydrocarbyl C&Pf?i may optionally be replaced by 0, S, SO
r S\

502, NR Xl C( %placeddmad )G b lphonegang wilphoxides Goireptased By S8Fen and
Cl. 4 hydregar byly; . gﬁlepla\?e@yﬁR rFNﬁx&‘?@?ﬁnﬁgeé fciule E% Qefrbmmlf%s and®> Where

the substituent“group R15 co r|se inc S a carb ocyclic or
het er ocycl i c cagbamgtes (Ch@-&@pucahbybxdyﬁ)%) or heterocyclic group may be
unsubstituted or may itself

Where an amino group has two hydrocarbyl substituents, they may, together with
the nitrogen atom to which they are attached, and optionally with another
heteroatom such as nitrogen, sulphur, or oxygen, link to form a ring structure of 4 to

15 7 ring members, more usually 5 to 6 ring members.

The term “aza-cycloalkyl” as used herein refers to a cycloalkyl group in which one
of the carbon ring members has been replaced by a nitrogen atom. Thus examples
of aza-cycloalkyl groups include piperidine and pyrrolidine. The term “oxa-
cycloalky!l” as used herein refers to a cycloalkyl group in which one of the carbon
20 ring members has been replaced by an oxygen atom. Thus examples of oxa-
cycloalkyl groups include tetrahydrofuran and tetrahydropyran. In an analogous
manner, the terms “diaza-cycloalkyl”, “dioxa-cycloalkyl” and “aza-oxa-cycloalkyl”
refer respectively to cycloalkyl groups in which two carbon ring members have
been replaced by two nitrogen atoms, or by two oxygen atoms, or by one nitrogen
25  atom and one oxygen atom. Thus, in an oxa-Cy.¢ cycloalkyl group, there will be
from 3 to 5 carbon ring members and an oxygen ring member. For example, an oxa-

cyclohexyl group is a tetrahydropyranyl group.

The definition “R®R"” as used herein, either with regard to substituents present on
a carbocyclic or heterocyclic moiety, or with regard to other substituents present at

30  other locations on the compounds of the formula (I), includes inter alia compounds



be substituted with one or nore further substituent groups R15. In one
sub-group of conpounds of the formula (1), such further substituent groups
R15 may include carbocyclic or heterocyclic groups, which are t cally not
t hemsel ves YWOX¥&Y78% substituted. In another sub-group 63“@@W$%ﬁﬁﬁg of the
formula (1), the said further substitugnts do not include carbocyclic or
het erocyclic groups but are otherwise selected fromthe groups |isted above
in the definition of RL5. The substituents RL15 may be sel ected such that

t hey contain r ‘ no nDre t han
15 non- hydrOggﬁmg?gﬁgEQﬁ&g&pﬁ&ﬂﬁbPH¥Qfgﬁ?@xﬁbﬁ@ﬁxo? é?R%O ) 9, or 8,

or 7, or 6, oSC&)nNRCF{ﬁbj}Q@M}aIS@WR)\ME?CéNRﬁeC@)Cb&EQ& iG{OINR, heterocycllc

Puo. Subst ¢ uohtSChE B IR E RN bR, R R Lol ORuE. o

adj acent groum"@@o ooms)td)sum chg)omommm)o mm*emaf)@crs to whi ch

they are attac ete
6- menber ed? noQC&@M\é{@%MG@)& Q€(§)§ (Iﬂ%/@{s% @Pﬂ&R @Mst he sai d
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contain up to ring ers ect éd omN and’ S. For
exanpl e, an aUﬁRéGQQNRbQGW)WDSC(NRFMSN@ﬁC@ﬁerﬁ SQ; &0 gRR%t ons of a
ring may be | het roa d optionally substituted
al kyl ene gr ouégﬁg 0@8??1 o Ore ﬁnedodl aza- or oxa-aza 5

cycl oal kyl group. Exarrpl es of such | i nked subst I tuent groups include: :TO
~100> 0 0 + OThé&Embety R® ca@¥e hy@Ogen or it can be a group selected from carbocyclic and

10 heterocyclic groups having from 3 to 12 ring members (typically 3 to 10 and more
usually from 5 to 10), and a C.3 hydrocarbyl group optionally substituted as
hereinbefore defined. Examples of hydrocarbyl, carbocyclic and heterocyclic

groups are as set out above.

When R® is O and R® is a C).g hydrocarbyl group, R® and R® together form a

15 hydrocarbyloxy group. Preferred hydrocarbyloxy groups include saturated
hydrocarbyloxy such as alkoxy (e.g. C,.¢ alkoxy, more usually C;.4 alkoxy such as
ethoxy and methoxy, particularly methoxy), cycloalkoxy (e.g. Cs.¢ cycloalkoxy
such as cyclopropyloxy, cyclobutyloxy, cyclopentyloxy and cyclohexyloxy) and
cycloalkyalkoxy (e.g. Cs.¢ cycloalkyl-C,., alkoxy such as cyclopropylmethoxy).

20 The hydrocarbyloxy groups can be substituted by various substituents as defined
herein. For example, the alkoxy groups can be substituted by halogen (e.g. as in
difluoromethoxy and trifluoromethoxy), hydroxy (e.g. as in hydroxyethoxy), C;.2
alkoxy (e.g. as in methoxyethoxy), hydroxy-C,.; alkyl (as in hydroxyethoxyethoxy)
or a cyclic group (e.g. a cycloalkyl group or non-aromatic heterocyclic group as

25  hereinbefore defined). Examples of alkoxy groups bearing a non-aromatic
heterocyclic group as a substituent are those in which the heterocyclic group is a
saturated cyclic amine such as morpholine, piperidine, pyrrolidine, piperazine, C;.4-
alkyl-piperazines, Cj.7-cycloalkyl-piperazines, tetrahydropyran or tetrahydrofuran
and the alkoxy group is a C;4 alkoxy group, more typically a C,.3 alkoxy group

30  such as methoxy, ethoxy or n-propoxy.



H +S Exanpl es of hal ogen substituents include fluorine, chlorine, brom ne
and iodine. Fluorine and chlorine are particularly preferred. In the
definition afotdeoeepounds of the fornula (I) above andpagcas®Rbnogige
hereinafter, 10 the term "hydrocarbyl”_js a generic term enconpassing

al i phati c, allcycllc and aromatic grou havi ng an al | -carbon backbone and
consi sting of carbon and hydrogen atons, except where otherw se stated. In
certain cases, as defined herein, one or nore of the carbon atons maki ng up
the carbon bAREHEEUPRIVaRe Fubslittieddy Byncaoeystie graupdueh f@rﬁ)’ﬁph@ﬂ@u p of atoms.

15 Exanples o | kenyl,
car bocyclic aélg%}y @Z’@ﬁ\é!‘ng Wéﬁréﬁé&}g ?\kblé‘wu Hb%@%’%f el?gér%z/:}lg?kyl , and
car bocyclic aNaJIekwll,,N-ﬂpabdg&laydi Na(hﬂ; edakoerywyhsqnbzl g?ammmﬂ:ar e&mjslegmompe; can be
unsubstituted or ée stateg bstl ut ed bygﬁne or nore substituents as
defined her el?yr’imhﬁ*’r‘i‘@e XKSPIPEE lﬁﬂﬁ PP Ee PREELOERPessed bel ow apply to each

of the 20 hydrocarbyl substituent groups or hydrocarbyl -contai ning

substituery QMABIDR“M‘@t%Q@§A@R71%Ja%llﬁq&x@%9ﬁ%&ﬁpé%npléﬁ&f ?H@E&Bﬂ toin the

various definition f substituents 1or con'ﬁounds of the tormula (1) unless
t he cont ext |$¥9?@rﬂ-é§ 36% peheppigeforpiafingde flhg hydqrogarbyl\gpuipe mMayad v are

| ntegers) as UREeEREEMEE Ll IR IUIORT phlicu SARAARIELEMEN | 1 @ g ven

group. Thus, a CI. 4 rocar up co rom carbon atons,
and a C3-6 cygrbtml 1kgludegnethpl cthplt eaid wgclopropyl 3 ThehBlrecrlyd te. atabld) grawd  so on.
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can have up tabgitgled alkal 868ps include alkyl groups substituted by one or more halogen

atoms such as fluorine and chlorine (particular examples including bromoethyl,

chloroethyl and trifluoromethyl), or hydroxy (e.g. hydroxymethyl and

hydroxyethyl), Ci.s acyloxy (e.g. acetoxymethyl and benzyloxymethyl), amino and

mono- and dialkylamino (e.g. aminoethyl, methylaminoethyl,

15  dimethylaminomethyl, dimethylaminoethyl and fert-butylaminomethyl), alkoxy
(e.g. Ci12 alkoxy such as methoxy — as in methoxyethyl), and cyclic groups such as
cycloalkyl groups, aryl groups, heteroaryl groups and non-aromatic heterocyclic

groups as hereinbefore defined).

Particular examples of alkyl groups substituted by a cyclic group are those wherein

20  the cyclic group is a saturated cyclic amine such as morpholine, piperidine,
pyrrolidine, piperazine, C,.4-alkyl-piperazines, Cs.7-cycloalkyl-piperazines,
tetrahydropyran or tetrahydrofuran and the alkyl group is a Cy.4 alkyl group, more
typically a Cy.3 alkyl group such as methyl, ethyl or n-propyl. Specific examples of
alkyl groups substituted by a cyclic group include pyrrolidinomethyl,

25  pyrrolidinopropyl, morpholinomethyl, morpholinoethyl, morpholinopropyl,
piperidinylmethyl, piperazinomethyl and N-substituted forms thereof as defined

herein.

Particular examples of alkyl groups substituted by aryl groups and heteroaryl
groups include benzyl and pyridylmethyl groups.



10 atoms, unless the context requires otherw se. Wthin the sub-set of
hydr ocar byl groups having 1 to 8 carbon atons, particular exanples are Cl.6

hydrocar byl w@s@REPss0such as Cl. 4 hydrocarbyl groups (e. ;ocar byl
groups or C _2 hydrocarbyl groups or C2-3 hydrocar byl 9?85/8%20%6/9@

hydrocar byl groups), specific exanples3being any individual value or
conbi nati on of values selected fromCl, C2, 15 C3, ¢4, C5, C6, C7 and C8
hydr ocar byl groups. The term "al kyl" covers both strai ght chain and branched

chain al Ikyl g‘gfchetpla“ is s@ggmfﬂl}é’&a@be a‘bxke)gcbmgrephmﬁogemlr umlepﬂimiahylsubseﬁlteyl plropyl
i sopropy n- buty obuty tert t ent penty enty
2-met hyl  but y¥s lydfass lgrsuﬁWacghacyr%hﬁ@%wem%(ﬁhc srtogp. EB%E‘IES OfRy tfﬁ. n the

sub-set of al foydre ¥ Q%NIRaYﬂcﬂﬂiejanﬁ%s&Pﬁ@}{ e, 4a&9%1n&91p9&5§1laﬁwhﬁ¢1 exanpl es
are CL.6 al kyl groups, 'such as groups (e.g. .3 al kyl ~ groups or

Cl.2 al kyl grakipeminpsuphoBybgrkyds, grdcﬂubvbonmmdrzs farrmdl@cbmgrcwmmnﬂwml es of
cycloalkyl groups. are.those der.ive cl opra s | obut ane,

cycl opent ane Suﬁy%ﬁ %ﬂg#é?ﬁeen?ﬁ%m@?eclpgﬁd 14)1%8%%@}?@1%?1& Sug%gu s&ét of cycl oal kyl
groups the cygpaatikyduchaoNpmuthylpifeeasnef rom 3 to 8 carbon atons, particul ar
25 exanpl es being C3.6 cycl oal kyl groups. Exanples of al kenyl groups

i ncl ude, but re not limted {0 penyl, 2-propenyl
6\?![ Ly| ){hi Soﬂi g g}fg%lp%ﬁyf Wg{llliﬁ;ﬁi bg‘%/aﬁ(%lé‘ﬁ%ﬁyf Hanlg he>2<e{1yl -
I'n € SURkty&irylQdl Byd ar@lis@PRén 185, pEfYulaly R¥Roclie arfPMR 0
20061077419 PCT/ GB200 r}ggl% gSgigicarybontatoms aﬁlgitl cudlly;r exanpl es being

C2-6 al kenyl licsensyl suhqhw@ny1&0@24Pwuwéaryqxamgkwshlde metnpiunhoatl, cycl oal kenyl

groups i ngd u?ﬁ-x @%% toiu sﬁlﬁg @?cl cycl opropenyl, cycl obutenyl,

cycl opent eny adi eny ohexenyl . Wth| n the sub- 5 set of
cycl oal kenyl groups the cg/cl oal kenyl groups have from3 to 8 carbon atons,
When R* is NR®, R can be, for example, hydrogen or an optionally substituted Ci.g

hydrocarbyl group, or a carbocyclic or heterocyclic group. Examples of R%R®
where R* is NR® include amino, C;.4 alkylamino (e.g. methylamino, ethylamino,
propylamino, isopropylamino, fert-butylamino), di-C;.4 alkylamino (e.g.

15 dimethylamino and diethylamino) and cycloalkylamino (e.g. cyclopropylamino,

cyclopentylamino and cyclohexylamino).

Specific Embodiments of and Preferences for R to R® and R"®

In one embodiment, R! is (a), 2,6-dichlorophenyl, R** and R?® are both hydrogen;

~

where R* is C14 alkyl; but excluding the compound 4-{[4-(2,6-dichloro-

and R? is (i) a group:

20

benzoylamino)-1H-pyrazole-3-carbonyl]-amino}-piperidine-1-carboxylic acid tert-

butyl ester.

The Cy.4 alkyl group may be as set out in the General Preferences and Definitions

25 section above. Thus, it can be a C;, Cy, C3 or C4 alkyl group. Particular Cy4 alkyl



and particul ar exanples are C3.6 cycl oal kenyl groups. Exanples of al kynyl
groups include, but are not limted to, ethynyl and 2-propynyl (propargyl)

groups. Wt Qighobda@syb-set of al kynyl groups having 2 t op@r/6840068h0198t ONS,
particul ar exanples are C2.6 al kynyl grqups, such as C2.4 al kynyl groups. 10

Exanpl es of carbocyclic aryl groups i ncPfide substituted and unsubstituted
phenyl groups. Exanples of cycloal kyl al kyl, cycl oal kenyl al kyl , carbocyclic
aral kyl, aral kenyl and aral kynyl groups include phenethyl, benzyl, styryl,
phenyl et hyny| groupsyasé wisthy)lethet, liypropyb yreliutid end irbuipl drgips. Theteoblelpylivet hyl |,

cycl opropyl net hyl .apd, 1 ¢l opent e t hyl ~groups. When present, and
wher e st at ed,coaf\éﬁ}}acggbsérg}gg@?ﬁ/a&}gﬁﬁbrggﬁ&t@ﬁgﬁ&w&%hﬂp. substituted by one or
nore substituents sel ected from hydroxy, oxo, al koxy, carboxy, hal ogen,
cyano, nitr o, Vathimthe gromp of Cqy alityl gtdups akeytle abagrbypsarfi no, and nonocyclic or

bi cyclic carbocycljc and heterocyclic groups having from3 to 12 (typically
3 to 10 20 an8l nore- 3 APABIHPE t 0 10) ring nembers. Preferred substituents

i ncl ude hal ogen such as fluorine. Thus, for exanple, the substituted
hydrocar by? gt oup Ceartlled geouppartially fluorinated or perfluorinated group
such as difluoronmethyl or trifluoronethyl. In one enbodi nent preferred
substituents #ncl uds aligdgoppkiand car bocyclic and heterocyclic groups having
3-7 ring menbers, nore usually 3, 4, 5 25 or 6 ring nmenbers. Were stated,
one or nore carbonCatakd gefupg hydrocar byl group nay optionally be replaced
by 0, S, SO 502, NR X C(X2), C(X2)X or X C X)X (or a sub-group thereof)
wherein X ang X2 are as heggig@&f ore defined, provided that at |east one WO
2006/ 077419 PR SEANBIEH 206138 BB Aat om of the hydrocarbyl group
remains. For exanple, Ipedy; 3 or 4 carbon

10 o ethyl;
e n-propyl;
e j-propyl;
e n-butyl;
e j-butyl; and
15 e fert-butyl groups.

One particular sub-group is C;.3 alkyl. Within this sub-group are found methyl,
ethyl, n-propyl and i-propyl groups.

A further sub-group of C.4 alkyl groups consists of methyl, ethyl, i-propyl and i-
butyl groups.

20 Another sub-group of Ci.4 alkyl groups consists of methyl, ethyl, i-propyl, n-butyl,
i-butyl and rert-butyl groups.

One particular group is a methyl group.
Other particular groups R* are ethy! and isopropyl.

In another embodiment, R! is (b) 2,6-difluorophenyl, R? and R?” are both hydrogen
25 and R®is:



atons of the hydrocarbyl group may be replaced by one of the atons or groups
listed, and the replacing atons or groups nmay be the sane or different. In
general , tReoRsglaei10f |inear or backbone carbon atons

correspond to the 5 nunber of |inear or backbone atons Ig%?k%ﬁﬁgm&hbé

repl acing them Exanples of groups in Which one or nore carbon aton1of t he
hydr ocar byl group have been replaced by a replacenent atom or group as

defi ned above include ethers and thioethers (C replaced by 0 or S), am des,
esters, thi oaﬁi)desandﬁrdubsﬁtm-pipsricﬁﬁ:yl@roupaﬁlmmd1eﬂ\}'-sws€(u>&ﬁt)is €. C( X2) X5,

sul phones and E%gp ges (C replaced by SO or 10 SO2), amnes (C repl aced
by NR). Furth?e1 %fgrfﬂ s include ureas, carbonates and carbamtes (CCC
replaced by X C(X2)X ). Were an am no group has two hydrocar byl
substituents, Intdwwhéf&mboamt IR is m?]hmmleumntm&m@nﬁtg@mﬁwhemhm they are
attached, and optionall wi t h_anot heteroaton1such as nitrogen, sul phur,
or oxygen, |i#bsttgentyionihe nheny 2equp pes ssiested Arom Hyprins, chalringemy ﬁ@ﬁbaé\d, nor e

usually 5 $0 fehbAg JIPRDRAARITRE bbeliioE Ay R AALINe 3% 968 (Jafel n refers

to a cycl oal kyl group 1n which one carbon ring ne as been
repl aced by a(inmj #sdefjesd lerdm  Thus exanpl es of aza-cycloalkyl groups include
pi peridine and pyrrolidine. The term "oxa- cycloal kyl" as used herein refers

to a cyel oal kilp@ioun 48 cohaliana Mluh DESRELOR. Ghe! LGB Pahas, been

repl aced by an oxa- oups i ncl ude
t et rahydropyr matham;dgrt)ep irethy d¥paplyibmnThd 13 &nnamaltotgd upBenyﬂrgmup q)xeférhlﬂyt er s

"di aza-cycl oa] kyl " i C cIoaIk and clo refer
respecti vel ya{E‘ a&&?&%‘é{? équnb'r%ﬁtéﬁ?s? F’&ﬁh‘?%%@ @Wﬁ%f’ @%ﬂﬁ’er‘% have
been repl ggedyBiokyrolp, WiRASResBAORDref@hbID YockieR aPkY A6 sAbRTE 6-poitiky one
nitrogen 25 atom and one oxygen atom Thus, in an oxa-C4.6 cycloal kyl group,

there will| beandmempgeierably thead-positian, ﬁt}hﬁﬁh@&@%md an oxygen ring nenber.
For exanpl e, an oxa- cyclohexyl group is a tetrahydropyranyl group.

Particular examples of 2,3,6-trisubstituted phenyl groups are 2,3,6-trichlorophenyl,
2,3,6-trifluorophenyl, 2,3-difluoro-6-chlorophenyl, 2,3-difluoro-6-methoxyphenyl,
2,3-difluoro-6-methylphenyl, 3-chloro-2,6-difluorophenyl, 3-methyl-2,6-

15 difluorophenyl, 2-chloro-3,6-difluorophenyl, 2-fluoro-3-methyl-6-chlorophenyl, 2-
chloro-3-methyl-6-fluorophenyl, 2-chloro-3-methoxy-6-fluorophenyl and 2-
methoxy-3-fluoro-6-chlorophenyl groups.

More particular examples are 2,3-difluoro-6-methoxyphenyl, 3-chloro-2,6-
difluorophenyl, and 2-chloro-3,6-difluorophenyl groups.

20 In one sub-group of compounds wherein R' is a 2,3,6-trisubstituted phenyl group as

~ defined herein, R? is (i) a group:
@)
v
0—R*

where R* is a Cp.4 alkyl group as defined herein.

In this sub-group of compounds, examples of C;.4 alkyl groups include methyl,

25  ethyl, n-propyl, isopropyl, n-butyl, isobutyl and rert-butyl. Particular C;.4 alkyl



The definition "R-Rb" as used herein, either with regard to substituents
present on a carbocyclic or heterocyclic noiety, or with regard to ot her
substi t uent sypsReeAat 30 other | ocations on the conpo formul a
(1), includes inter alia conmpounds WO 20061077419 PCT/ Gngg%/Bg%)g@@g% 31
wherein Rs is selected froma bond, 0, O OO, SC(O, NRC(0), OIS,
SC(S), NRC(S), OC(NR), SC(NR), NRC(NR), C(OQO C0)S, CONR (50 (S)S,
C(S) NR CNRO C(NRS, CNRNR O(OQO SHOO NRY(OO OXS)O0 SS90
NRC(S) O, OC( Nifyus i duiRhéthy I NREY INSY§Popy aflef) ity SEAQNS prdfiReZd® S, allgt( S) S,
SC(S)S, NRC(S)S, .OC%NR S,;5 SC(NR)S, NRC(NR)S, OC(O NR SC(0)NR, NRC(O NR,
OC(S)NR, SC( FOWRS 18 Nﬁ)@z’ YNR, OC(NR)NR, SC(NR)NR, NRC(NRNR, S, SO S02, NR
SO02NR and NRSQ2 wherein R is as herei nbefore defined, The noiety Rb can be
hydr ogen or iMaﬁaBerQ@b%r@fgCﬂ-ﬂao&?élﬁﬁiﬁ edeeinath is anBoEMBLbLit@edphehPl het er ocyclic
groups having from3 to 12 ring nenbers (typically 3 to 10 and nore wusually
from5 to 10)grous dsfieed bereipdr ge Hilhy E08P:oup optional |y substituted as

her ei nbef ore defined. Exanpl es of hydr rbyl ,gcarbocyclic and heterocyclic
groups are as set out above. Wen Re } D‘%Rb is a Cl_8 hydrocar byl
group, Re and Rb together forma 15 Kydrgtaryyl oxy group. Preferred

hydr ocar by oxy groups include saturate hydr d2aRoyl oxy such as al koxy (e.qg.
Cl -6 al koxy, nore ysually CJ-4 al koxy such as ethoxy and net hoxy,

particul arly YREnBxyas dofispdbirgixy (e.g. C3.6 cycl oal koxy such as

cycl opropyl oxy, cycl obutyl oxy, cycl opentyl oxy and cycl ohexyl oxy) and

cycl oal kyal kowyh{n&hid embadithefit/ WhBRRIUS adshbsin@bdOXYny@SdArtAS other than C,.4

cycl opropyl met hoxy). 20 The hydrocar byl oxy groups ‘can bé substituted by

vari ous substalkylenriscuies hdorarbd grotps ererinsiashitugeddrmpladkenylgsoutisigashesgr oups can

be substitut e&nﬁ%ncrll EZ‘-'p?(Qp%rqyl( % gr'efe?rséd igpoup R™ is vinyl.

10 Examples of substituted C,.4 hydrocarbyl groups are C,.4 hydrocarbyl groups
substituted by one or more substituents chosen from Cs. cycloalkyl, fluorine,
chlorine, methylsulphonyl, acetoxy, cyano, methoxy; and a group NR® R®. The Ci4
hydrocarbyl groups can be, for example, substituted methyl groups, 1-substituted
ethyl groups and 2-substituted ethyl groups. Preferred groups R™ include 2-

15 substituted ethyl groups, for example 2-substituted ethyl groups wherein the 2-

substituent is a single substituent such as methoxy.

When the substituted C.4 hydrocarbyl groups are substituted by NR’RS, examples
of NR°R® include dimethylamino and heterocyclic rings selected from morpholine,
piperidine, piperazine, N-methylpiperazine, pyrrolidine and thiazolidine. Particular

20  heterocyclic rings include morpholinyl, 4-methylpiperazinyl and pyrrolidine.

When R™ is a group —(CHy),-R® where nis 0 or 1, R® can be a Cs. cycloalkyl group
such as cyclopropyl, cyclopentyl, or an oxa-Cq.s cycloalkyl group such as
tetrahydrofuranyl and tetrahydropyranyl. In one sub-group of compounds, n is 0

and in another sub-group of compounds, n is 1.

25  Alternatively, when R™is a group —(CHZ),,-R8 where nis 0 or 1, R® can be phenyl

optionally substituted by one or more substituents selected from fluorine, chlorine,



di fl uoronet hoxy and trifluoromethoxy), hydroxy (e.g. as in hydroxyethoxy),
Cl 2 alkoxy (e.g. as in nethoxyetlroxy), hydroxy-Cl 2 alkyl (as in

hydr oxyet hoxyet hox or a cyclic group (e.g. a cycloal kyl group or
non-aronati@XH@W$Péé9clic group as 25 hereinbefore defi n&yCBIREPI%s of

al koxy groups bearing a non-aromatic heterocyclic group as a substituent
are those in which the heterocyclic group is a saturated cyclic am ne such
as norpholine, piperidine, pyrrolidine, piperazine, Cy4- alkyl-piperazines,

ai koxy or oup TGO ESE8 PR A HICRRIN PR SO SEP s 0 ou 30
such as net haxy theadplioxallysubsiit@edpleexyl gr¥p i2 QAehod didctly RETe CREZQDGIAH0196 32

Al koxy groups may he substituted by a nocycli c group,such _as pyrrolidine,
pi peridine, rRSMISHEIYeRBEA 1R 2R3t @ﬁagwpggaorwwﬁwli fihenst figat i ves t her eof

such as N bed?)?ikﬂﬁally%@tiﬁlt@&ﬁﬂenﬂrﬁo% ths‘l}?]a?‘! SERLEAN RO PaRRULaL CUl ar exanpl es

i nclude pyrrolidinoethoxy, pi per| di noef hoxy and ‘piperazi noet hoxy, 5 Wen R
i s a bond SancxRbplesofe goug-(GHMeR- avhsyre Rgisaupenyd gaoypl ass vastbsiipgedcar by |

groups Ra-Rb are .assherei nbef ar,e defined. The hydrocar byl groups may be

sat ur at ed grgﬁggdgﬁgﬁmggm%yﬁ?%gr Qﬁ‘and al kyl and particul ar exanpl es of
such groups include nethyl, ethyl and cycloprogyl. The hydrocarbyl (e.qg.

al kyl ) gr oupdn anatherbdtesiatied, whet BE iby groap i-6015,) gR bwpare arisl0 at b cas belef i ned
herei n. Exanpl

s of 10 substituted al kyl groups ,include al kyl groups
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group is a thiazole group, more particularly a 5-thiazole group, preferably when n is

1.

In another embodiment of the invention, R is (d), a group R’, where R’ is a

15 carbocyclic or heterocyclic group having from 3 to 12 ring members; or a C;g
hydrocarbyl group optionally substituted by one or more substituents selected from
fluorine, hydroxy, cyano; C;.4 hydrocarbyloxy, amino, mono- or di-C;4
hydrocarbylamino, and carbocyclic or heterocyclic groups having from 3 to 12 ring
members, and wherein 1 or 2 of the carbon atoms of the hydrocarbyl group may

20  optionally be replaced by an atom or group selected from O, S, NH, SO, SO,; and

0
~ 4
o—R™

where R™ and its preferences and examples are as defined herein.

R?is (iii) a group:

25  Thus, for example, within this group of compounds, when R is unsubstituted C.4
hydrocarbyl other than C,.4 alkyl, particular hydrocarbyl groups are unsubstituted
Ci.4 alkenyl groups such as unsubstituted C;.4 alkenyl groups for example vinyl and

2-propenyl. A preferred group R™ is vinyl.



(e.g. C-2 alkoxy such as nmethoxy - as in nethoxyethyl), and cyclic groups
such as cycloal kyl groups, aryl groups, heteroaryl groups and non-aronatic
het er ocycl i o glgusivas herei nbef ore defined). Particul apcgsasibemal al kyl
groups substituted by a cyclic group are those wherein 20 the cyclic group
is a saturated cyclic anine such as norpholine, piperidine, pyrrolidine,

pi perazi ne, C _4-al kyl - pi perazi nes, C3.7-cycl oal kyl - pi perazi nes,
tetrahydropyran or tetrahydrofuran and the alkyl group is a Cl -4 alkyl
group, nore Exygpipdes dfyulwtlmted%caql Wtocgnbmwowcam @ss m@irmrbyl gtolipd  or n- propyl .
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where R is SO2N Iude m nosul phonyl , 4 al kyl am nosul phonyl and
di-CL.4 al ky?uﬁ’ﬁpift Lﬁ%ﬁgﬁw&éﬁ@lﬁ%&l&gﬁdn%?ghonam des fornmed froma cyclic
am no group 5 such as piperidine, norpholine, pyrrolidine, or an optionally
N-subst i t ut edWhiepdeanbstientsdiCh, agirddarist phpsirp ertatiuted. by ESRIRS) mmpfes gr oups

R-Rb where R n . sul phonyl , .. heter | pho and
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héterocyclic rings include morpholinyl, 4-methylpiperazinyl and pyrrolidine.

When R is a group ~(CHy)y-R® where n is 0 or 1, R® can be a Cs.4 cycloalkyl group
such as cyclopropyl, cyclopentyl, or an oxa-Cs.¢ cycloalkyl group such as
tetrahydrofuranyl and tetrahydropyranyl. In one sub-group of compounds, n is 0

15  and in another sub-group of compounds, n is 1.

Alternatively, when R™ is a group —(CHz)n-R8 where n is 0 or 1, R® can be phenyl
optionally substituted by one or more substituents selected from fluorine, chlorine,
methoxy, cyano, methyl and trifluoromethyl. In one sub-group of compounds, n is 0
and the optionally substituted phenyl group is attached directly to the oxygen atom

20  ofthe carbamate. In another sub-group of compounds, n is 1 and hence the
optionally substituted phenyl group forms part of a benzy! group. Particular
examples of a group —(CH,),-R® where R¥is a phenyl group are unsubstituted
phenyl, 4-fluorophenyl and benzyl.

In another alternative, when R™ is a group ~(CHz).-R® where n is 0 or 1, R® can be
25  aS5-membered heteroaryl group containing one or two heteroatom ring members

selected from O, N and S and being optionally substituted by methyl, methoxy,

fluorine, chlorine, or a group NRR®. Examples of heteroaryl groups are as set out

above in the General Preferences and Definitions section. One particular heteroaryl



Wen R' is NR, Rb can be, for exanple, hydrogen or an optionally substituted
Cl -8 hydrocarbyl group, or a carbocyclic or heterocyclic group. Exanples of

Ra- Rb  wher e¢dos6/ ¥ Rgncl ude amino, Cl-4 al kyl am no (e.qg. p@pgbydo@mom

et hyl am no, propyl am no, isopropylam no, tert-butylamno), di-

al kyl am no (e.g. 15 dinethyl am no and d3%thy|an1no) and cycloalkylan1no
(e.g. cyclopropylam no, cyclopentylam no and cycl ohexyl am no). Specific
Enbodi nents of and Preferences for Rto Ra and R5 In one enbodinent, R is
(a), 2, 6-dichdrowpiphdinyiole foep,anate p2ticdady bbitinatnjcigroge preferably vA8ninds (i) a
group: N 20 ﬁ R4 where R4 is Cl-4 al kyl; but excluding the conpound

4- ([ 4- (2, 6-dithl oro-

benzoyl am no) - 1H pyr azol e- 3- car bonyl ] - am no} - pi peri di ne-1-carboxylic acid

tert- butyl edattesforebbRigGCmbbdimdns, expnpls, sraypskad ash-g@upoitwhich Rhie R&ener al
Pr ef erences and Defl nitions 25 section abovg Thutsﬁ it can,be a C, C2, C3
or C4 al kyl ¢Péwples Pé?qﬂ?%i?&roréefeAOCaleyﬂrom&@eHIIQ 1 HoPEFMER2006/ 000196

34 groups qr em&ﬁ%é?é’land e{;&aﬂau baRfiQRrvlc,. rﬁgﬁl‘d&e}fhyl??& saretﬁsxélst & MRS in The term

"al kyl" covers both st chain an ranc ain alkyl groups. Wthin
the group of tﬁﬂ_Gdnaall&tfegnwpmdQE&mhes ssofongr oups of : Cl1.3 al kyl groups; 5
ClL 2 al kyl groups; C2.3 alkyl groups; and C2.4 al kyl groups. Particular

exanpl es of %Or% p%hi@(llallgrﬁ%?é efibSdiment, R® is an aryl or heteroaryl group.

When R is a heteroaryl group, particular heteroaryl groups include monocyclic
heteroaryl groups containing up to three heteroatom ring members selected from O,
10 S and N, and bicyclic heteroaryl groups containing up to 2 heteroatom ring

members selected from O, S and N and wherein both rings are aromatic.

Examples of such groups include furanyl (e.g. 2-furanyl or 3-furanyl), indolyl (e.g.
3-indolyl, 6-indolyl), 2,3-dihydro-benzo[1,4]dioxiny! (e.g. 2,3-dihydro-
benzo[1,4]dioxin-5-y1), pyrazolyl (e.g. pyrazole-5-yl), pyrazolo[1,5-a]pyridinyl

15  (e.g. pyrazolo[1,5-a]pyridine-3-yl), oxazolyl (e.g. ), isoxazolyl (e.g. isoxazol-4-yl),
pyridyl (e.g. 2-pyridyl, 3-pyridyl, 4-pyridyl), quinoliny! (e.g. 2-quinolinyl), pyrrolyl
(e.g. 3-pyrrolyl), imidazolyl and thieny! (e.g. 2-thienyl, 3-thienyl).

One sub-group of heteroaryl groups R® consists of furanyl (e.g. 2-furanyl or 3-
furanyl), indolyl, oxazolyl, isoxazolyl, pyridyl, quinolinyl, pyrrolyl, imidazolyl and
20 thienyl.

A preferred sub-set of R® heteroaryl groups includes 2-furanyl, 3-furanyl, pyrrolyl,
imidazolyl and thienyl.

Preferred aryl groups R® are phenyl groups.

The group R? can be an unsubstituted or substituted carbocylic or heterocyclic
25  group in which one or more substituents can be selected from the group R" as
hereinbefore defined. In one embodiment, the substituents on R may be selected

from the group R'>* consisting of halogen, hydroxy, trifluoromethyl, cyano, nitro,



met hyl; 10 ethyl; n- propyl ; I - propyl; n- butyl ; | -butyl; and 15
tert-butyl groups. One particular sub-group is &G _3 alkyl. Wthin this

sub-group are found methyl, ethyl, n-propyl and i-prop BORe014y T urther
sub- group YO B Ayl groups consists of methyl, ethyF#T@{propyl and i -
butyl groups. 20 Another sub-group of CI04 al kyl groups consists of nethyl,
ethyl, i-propyl, n-butyl, i-butyl and tert-butyl groups. One particular
group is a methyl group. Qther particular groups R4 are ethyl and isopropyl.
I'n anot her erdaf@iyiRniroud R -RSwhérkinR '6s dbddyor ophatyx’),Reayxid R2b are both
hydrogen 25 and ;1 8. WO 2006/ 07¢419 PCT/ GB2006/ 000196 = 35 (H%é En
N- subst i t ut edX &FDEerY: d0x g1 Sgr gag Ruiteelertad fram hydeagen prq ¢ eht hydgocesby
al koxycar bony, ti8ndIHf BRI BP dhd G Hore Rbsfifiehts heldtdd Borf tidiogyibst i t ut ed
phenyl groupéﬁ%ﬁé&%ﬁtﬁéﬁ sd%s???ggﬂ§$ ?%rl?hee%ﬁe%yl gr%uﬁﬁéfeﬂselected
from fl uori neyxoclmlegenmyanoymitiny karhoxy Sdmedneoyolic namdraRrtiaarbRAtsliape bot h
hydr ogen; an I s.selected. fromgroups (i),and I.i1) as defined herein.
Tyl ooty & hehebrosy Bl o B saping Rmh oS ihads wattih b BopPREEER ori ne.
met hyl or atoms of the C,.; hydrocarbyl group may optionally be replaced by O, S, SO, SO,,

X2Cxh, CXHX or X2CXHX?; X is O or S; and X* is =0 or =S.

Where the carbocyclic and heterocyclic groups have a pair of substituents on the
same or adjacent ring atoms, the two substituents may be linked so as to form a

10 cyclic group. Thus, two adjacent groups R, together with the carbon atom(s) or
heteroatom(s) to which they are attached may form a 5-membered heteroaryl ring or
a 5- or 6-membered non-aromatic carbocyclic or heterocyclic ring, wherein the said
heteroaryl and heterocyclic groups contain up to 3 heteroatom ring members
selected from N, O and S. In particular the two adjacent groups R", together with

15  the carbon atoms or heteroatoms to which they are attached, may form a 6-
membered non-aromatic heterocyclic ring, containing up to 3, in particular 2,
heteroatom ring members selected from N, O and S. More particularly the two
adjacent groups R!® may form a 6-membered non-aromatic heterocyclic ring,
containing 2 heteroatom ring members selected from N, or O, such as dioxan e.g.

20 [1,4 dioxan]. In one embodiment R' is a carbocyclic group e.g. phenyl having a
pair of substituents on adjacent ring atoms linked so as to form a cyclic group e.g.

to form 2,3-dihydro-benzo[1,4]dioxine.

More particularly, the substituents on R° may be selected from halogen, hydroxy,
trifluoromethyl, a group R*-R® wherein R is a bond or O, and R is selected from
25  hydrogen and a C;.4 hydrocarbyl group optionally substituted by one or more
substituents selected from hydroxyl, halogen (preferably fluorine) and 5 and 6
membered saturated carbocyclic and heterocyclic groups (for example groups
containing up to two heteroatoms selected from O, S and N, such as unsubstituted

piperidine, pyrrolidino, morpholino, piperazino and N-methyl piperazino).



met hoxy group in the 2-position. The 2,3,6-trisubstituted phenyl group
preferably has at |east two substituents present that are chosen from
fluorine andochberrnie. A 10 net hoxy group, when present,pdScRlel @R v

| ocated at the 2-position or 6-position and nore preferably the
2-position, of the phenyl group. Parti cti ar exanples of 2,3,6-trisubstituted
phenyl groups are 2,3,6-trichlorophenyl, 2,3,6-trifluorophenyl,

2, 3-di fl uoro-6-chl orooohen |, 2,3-difluoro-6-nethoxyphenyl,

2, 3-di f | uor o-Brergseup it pnaz)ngﬂ subghitytgfl &y grope Haiprd aylbsitﬁpmn?zqs, forgsamgie.- 2 6 15
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2- chl or 0- 3- nehémbeyredrifd (@@ aplxdoysicliaridg 2ichaed bheny! 8ad)l therean & ihdney ophenyl

groups. More particul ar exanpl es. are 2,3-difl uoro-6-methoxyphenyl,
3 ohl oF 02, 6-gioF it SHNEHGTS i fiess e iog sl 6T e Prdor o Sh PP iioups. 20 1n
one sub- grpupa&inddpepesnds wherein R is a 2,3,6-trisubstituted phenyl group
as defined herein, R3is (i) a group: O N OR4 where R4 is a Cl.4 al kyl
group as defined herein. In this sub- gl{oqup of .conpounds, exanples of Cl.4

al kyl groups ae puéerpgiargup, of compands, R ina sastited phery espt By wapef v |
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PCT/ GB2006/ oo%‘%‘glérefsééwétrltgﬁégﬁ %ﬁglgﬁagg@ngfaﬁe?y%% y ?S%?lgécgrgopyl and
tent-butyl, andncsnisstipret, 86rdishbeituedal,kgdisubsgitwedy 2idsdisubepiutedyd,3- | n anot her

sub- group of cﬁsou%%%{%g:s?(,%%ise@gt&%GE?2,%,6gtti:s)’ub§fittugeid.sUbSti tuted phenyl group as

defi ned herei

10 More particularly, in one particular group of compounds, a phenyl group R? may be
monosubstituted at the 2-position or disubstituted at positions 2- and 6- with
substituents selected from fluorine, chlorine and R®-RP, where R®is O and R®is Cia
alkyl (e.g. methyl or ethyl). In one preferred embodiment, the phenyl group is 2,6-
disubstituted, wherein the substituents are selected from, for example, fluorine,

15 chlorine, methyl, ethyl, trifluoromethyl, difluoromethoxy and methoxy, and
particular examples of such substituted phenyl groups include 2-fluoro-6-
trifluoromethylphenyl, 2,6-dichlorophenyl, 2,6-difluorophenyl, 2-chloro-6-
methylphenyl, 2-fluoro-6-ethoxyphenyl, 2,6-dimethylphenyl, 2-methoxy-3-
fluorophenyl, 2-fluoro-6-methoxyphenyl, 2-fluoro-3-methylphenyl and 2-chloro-6-

20 bromophenyl. One particularly preferred 2,6-disubstituted group is 2,6-
dichlorophenyl.

In another particular group of compounds, a phenyl group R may be trisubsituted = . . -

at the 2-, 3- and 6-positions.

Typically the 2,3,6-trisubstituted phenyl group R? has a fluorine, chlorine, methyl
25  or methoxy group in the 2-position. The 2,3,6-trisubstituted phenyl group

preferably has at least two substituents present that are chosen from fluorine and

chlorine. A methoxy group, when present, is preferably located at the 2-position or

6-position, and more preferably the 2-position, of the phenyl group.



O C\VM 5 O0OR7a where R7fa is as defined herein. Wthin this enbodi nent,
when R7a is unsubstituted Cl4 hydrocarbyl other than ClL.4 al kyl, particular
hydr ocar byhy@5f5ps4RF € unsubstituted C2-4 al kenyl groupBCB/aBtl)oalsomm nyl and
2-propenyl. A preferred group R7a is vipyl. 10 Exanples of substituted Cl.4
hydr ocar byl groups are Cl_4 hydrocar byl "groups substituted by one or nore
substituents chosen from C3.6 cycloal kyl, fluorine, chlorine,

met hyl sul phon acet oxy, cyano, net hox and a group NR5R6. The d _4

hydr ocar byl d%@lﬂy reéamm@soﬁ@%@s@ahiﬂt@e Blwnsltgr@mséf?aﬁfblﬁ Pt groups,
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and thiazolidine. Particular 20 heterocyclic¢ rings include norpholinyl,

4- et hy| pi perfBoranpenyd god Sypstlenxyd- ﬂ%orow%l%prmny LIRS oup - (CH2) "- R8 where n
is 0 or 1, R8 can be a C3.6 cycloal kyl group such as cycl opropyl,

cycl opentyl , \abreartRuRr ShnfblEied 98ldihlordb MRS ERFE 3- ahfarmwdrofuranyl and

tetrahydropyranyl I'n one sub-group of conpounds, n'is and in anot her
sub- group of d}ﬂmm@mlﬁdﬂ, ardl 3-ghlgro- Qdewmphawﬂg@Mys when R7a is a group
-(CH2)"-R8 where nis 0 or 1, R8 can be phenyl optionally substituted by

one Of o e Subishik USSR BRLA YL HObNRY R4S or WRLARRE/ 077419

PCT/ GB2006/ 0
10 (by one or more groups R'*) monocyclic cycloalkyl groups. Examples of such

cycloalkyl groups include cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl and
cycloheptyl; more typically cyclopropyl, cyclobutyl, cyclopentyl and cyclohexyl,
particularly cyclohexyl.

Further examples of non-aromatic groups R” include unsubstituted or substituted

15  (by one or more groups R') heterocyclic groups having from 3 to 12 ring members,
typically 4 to 12 ring members, and more usually from 5 to 10 ring members. Such
groups can be monocyclic or bicyclic, for example, and typically have from 1 to 5
heteroatom ring members (more usually 1,2,3 or 4 heteroatom ring members)

typically selected from nitrogen , oxygen and sulphur.

20 When sulphur is present, it may, where the nature of the adjacent atoms and groups

permits, exist as —S-, -S(0)- or —S(0);-.

The heterocylic groups can contain, for example, cyclic ether moieties (e.g as in
tetrahydrofuran and dioxane), cyclic thioether moieties (e.g. as in
tetrahydrothiophene and dithiane), cyclic amine moieties (e.g. as in pyrrolidine),

25  cyclic amides (e.g. as in pyrrolidone), cyclic esters (e.g. as in butyrolactone), cyclic
thioamides and thioesters, cyclic sulphones (e.g. as in sulpholane and sulpholene),
cyclic sulphoxides, cyclic sulphonamides and combinations thereof (e.g.

morpholine and thiomorpholine and its S-oxide and S,S-dioxide).



met hoxy, cyano, nethyl and trifluoronethyl. In one sub-group of conpounds, n
is O and the optionally substituted phenyl group is attached directly to

the oxygen as®@mwe@f4iohe carbamate. I n another sub-group péT,@ngmgg%, nis |
and hence the optionally substituted phenyl group forns part of a benzyl
group. Particular 5 exanples of a group*3(CH2)"-R8 where R8 is a phenyl
group are unsubstituted phenyl, 4-fluorophenyl and benzyl. In another
alternative, when R7, is a group -(CH2), R8 where nis O or 1, R8 can be a
5- menber ed hdnenosubyiet gf lmtgroglit gionpnk)’, drdietzrodyviic gretmrwataoneycling menber s

selected fromO, N.and S and hein tional |l ubst.i tut ed by.nethyl,
met hoxy, 10 fIRF5MOHRACS (98 6Srlflr’i:§falhéﬁ(?r°§1%‘raé’agh%ég‘%ﬁqycé%&‘rﬁﬁ%& n%%’I‘eq}r?‘?f&t_erparyl
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parti cul ar| y Ryrslidingasylie supbenss (8 8f & aibbplanp ap splpholens), cydicanot her
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car bocyclic osyiﬁﬁg}fle%ég%ﬁcgglpgggﬁdﬁ& sg\% %Og 19!3%5 t{)eo?/gbeé i%?llg ml?nbél?%; or a
C1_8 hydrocarbyl group optionally substituted by one or nore substituents
sel ect ed fr onExafrplesiof menodygte oxyaromptnbsteraayclic gyagpoBaimsiade Ry 6-aadi’no, nono-
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from3 to 12 rin on ms of the
hydr ocar byl gripasidinyh)\2-@iPerirjdiiyl GRabdrididyt aidpbipesdinidy, pgrroHdineneg. lgr oup sel ect ed
fromO, S, NH SQ. SO2; and,, i iii) a.group; O N a where R7a and
its prefer end&yogﬂlaygmpﬂénﬁ@d%(ya'@i@h@& H¥§PB?“H‘.€_’ PEATHASPYRBPT exanpl e,
within thig gﬁf}PHf’raQ)f, d&?%ﬁﬁ@éne,‘ﬂt@@rﬁ?van'cﬁh&ﬂ?%ﬁ Gihydethidzbg, hydrocar byl
other than Cl4 alkyl, particular hydrocarbyl’ groups afe unsubstituted

tetrahydrofuran, tetrahydrothiophene, dioxane, tetrahydropyran (e.g. 4-tetrahydro

pyranyl), imidazoline, imidazolidinone, oxazoline, thiazoline, 2-pyrazoline,

pyrazolidine, piperazine, and N-alkyl piperazines such as N-methyl piperazine.

Further examples include thiomorpholine and its S-oxide and S,S-dioxide

15  (particularly thiomorpholine). Still further examples include N-alkyl piperidines

such as N-methyl piperidine.

One sub-group of non-aromatic heterocyclic groups R? includes unsubstituted or
substituted (by one or more groups R"®) 5-, 6-and 7-membered monocyclic
heterocyclic groups such as morpholine, piperidine (e.g. 1-piperidinyl, 2-piperidinyl
20  3-piperidinyl and 4-piperidinyl), pyrrolidine (e.g. 1-pyrrolidinyl, 2-pyrrolidinyl and
3-pyrrolidinyl), pyrrolidone, piperazine, and N-alkyl piperazines such as N-methyl
piperazine, wherein a particular sub-set consists of pyrrolidine, piperidine,

morpholine, thiomorpholine and N-methy! piperazine.

In general, preferred non-aromatic heterocyclic groups include pyrrolidine,
25  piperidine, morpholine, thiomorpholine, thiomorpholine S,S-dioxide, piperazine, N-
alkyl piperazines, and N-alky!l piperidines,

Another particular sub-set of heterocyclic groups consists of pyrrolidine, piperidine,
morpholine and N-alkyl piperazines, and optionally, N-methyl piperazine and
thiomorpholine.



Cl.4 al kenyl groups such as unsubstituted C2_4 al kenyl groups for exanple
vinyl and 2-propenyl. A preferred group R7' is vinyl. WO 2006/ 077419

PCT/ GB2006/ Q@Ph86Gu77848 Exanpl es of substituted Cl-4 hydr ogaf@¥loodbeHRs are
Cl.4 hydrocarbyl groups substituted by one or nore substituents chosen from

C3-6 cycloal kyl, fluorine, chlorine, n#thylsul phonyl, acetoxy, cyano,

nmet hoxy; and a group NR5R6. The Cl.4 hydrocarbyl groups can be, for
exanpl e, substituted nethyl groups, 1l-substituted 5 ethyl groups and

2- subst i t ut edWaehB! isgr@upydroParbflegrowgrkulstivutpd biRT carhodyalieohetsodystic t ut ed et hyl

groups, for exanpl.e 2-substituted ethyl grou wherein the 2- substituent is
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groups are suhgbkbalée @Mn'ﬁfé%mgaﬁ%@f@cﬁgrou § soNBeRRrdinpbudendi net hyl am no
and heterocyclic rlngs sel ected from norpholine, 10 piperidine, piperazine,

N- et hyl pi per@ibstiteted Bydroesrhydigrrapantypicallag wityrated €1« Predrocashil grourstdy ocycl i ¢
rings inclqud r Nyl - et Qﬁzgﬂ a Qlih When R78 is
a group - (%—I%S%-a@pé\ljggg’gf %férlaggl Oar%llrh%lr, (%%&%)'er\gh%.ﬂ{g gi;/%“ggﬂ kyl group
such as cycl dpdopwiby! greup BEeltlydrosarbaingrovg oo Bhe yarbamdttayb anggitup such as
t et r ahydr of ur anyl d tetrahydropyranyl. .In one sub-group of c ounds, n is
0 15 and 1 dnot st SRR s LY a3upaS s Bk S B Manen R7a
is a group - (iGEidbietRBOYdI®Le n is 0 or 1, R8 can be phenyl optionally
substituted by one or nore substituents selected fromfluorine, chlorine,
met hoxy, cyan thyl and trjfluoronmethyl. In one sub-group of conpounds, n
is 0 and t he%ﬁ‘t”&‘éﬁ%qb%b’cgﬁﬁé steragig WWPC*@E&% A 1Ay ORBEY ot | y to
the oxygef ati@mo%iaﬁ@,fexm?legamﬁﬁ?fcﬁps in@lu@é‘&%ﬁ@dycﬁ@ﬁ’rygél‘auﬁk #f conpounds, n is
| and hence the optionally subsfituted phenyl "group Torns part of a benzyl
group. Parti cubeacyclixetadassl gyéups conteining-upGHEWY het@@ataiering@embera phenyl group
are unsubst| tsueEe%ged from O, S and N, and bicyclic heteroaryl groups containing up to 2

heteroatom ring members selected from O, S and N and wherein both rings are

aromatic.

15 Examples of such groups are set out in the “General Preferences and Definitions”

section above.

Particular examples of such groups include furanyl (e.g. 2-furanyl or 3-furanyl),
indolyl, oxazolyl, isoxazolyl, pyridyl, quinolinyl, pyrrolyl, imidazolyl and thienyl.
Particular examples of aryl and heteroaryl groups as substituents for a Cj.3

20 hydrocarbyl group include phenyl, imidazolyl, tetrazolyl, triazolyl, indolyl, 2-
furanyl, 3-furanyl, pyrrolyl and thienyl. Such groups may be substituted by one or

more substituents R or R'*? as defined herein.

When R® is a Cy.5 hydrocarbyl group substituted by a non-aromatic carbocyclic or
heterocyclic group, the non-aromatic or heterocyclic group may be a group selected
25  from the lists of such groups set out hereinabove. For example, the non-aromatic
group can be a monocyclic group having from 4 to 7 ring members, e.g. 5 to 7 ring
members, and typically containing from 0 to 3, more typically 0, 1 or 2, heteroatom
ring members selected from O, S and N. When the cyclic group is a carbocyclic

group, it may additionally be selected from monocyclic groups having 3 ring



phenyl, 4-fluorophenyl and benzyl. In another alternative, when R7a is a
group -(Cl2)a-R5 where nis 0 or 1, R8 can be 25 a 5-menbered heteroaryl

group cont aiyy Ags@RAeOr two heteroatomring nmenbers sel N and
S and being optionally substituted by nethyl, methoxy, m‘gg%"h‘g&mg | orine,

or a group NR5R6. Exanpl es of heteroary45 groups are as set out above in the
Ceneral Preferences and Definitions section. One particular heteroaryl WO
2006/ 077419 PCT/ GB2006/ 000196 39 group is a thiazole group, nore
particularly 1ﬁer5be‘r§1i1&2tﬁlhﬂr@kﬂﬂﬂﬁs clabiemabdcyclidsnloalkysgrolps dush ke f or egoi ng
enbodi nent s, exag]}[‘))l es [ [

d b-g whi.ch S | f
carbocyclic d¥°R BYIG&XPg gcrng)Bgrﬁﬁ %Egvﬁﬁbgm@}gatyg{]énas g @dﬁéﬁbngrgs gnd
optional |y subshidrdi 86n 1§> Y5 SRR Bl PO R Ao, 5ipbri@Hs (B0Qve in the

General Preferences and Definitions Section. Mdrreé particularly, in one
enmbodi ment , I@li)fsldawl a?frglpercdm)ﬁei-ell})@%ilwl agd wmermlwéﬁ wricdidinefegeloaryl group,
parti cul ars I d ps
cont ai ni ng ur}) FOP&#I 2%&?@@8 t(l)lﬁiﬂ:é’lr%‘Irrlgﬁ‘[ﬁ hghd({h fé%g%%{%ﬁ]gﬁ)&u 10 S and N,
and bi cycli c diefl eipesrinks grcblapN-methylaplpHmmmﬂn Eéne?alhﬁé&ﬁﬁdihmmmgc menber s
selected fromO, S and N a erein. both rings are aromatic anpl es of
such groups {R‘?fﬂr%éhq @P%IPNPC &én rroé‘gfntPdPFyqd”E?r WP%@P?mOthﬂlb‘Teyl (e.qg.

3-indolyl, 6- dneqlph,x{h%,l 1gergzﬁ;jé‘hydro benzo[ 1, 4] di oxi nyl (e.g. 2, 3-di hydro-
benzo[ 1, 4] di oxi n-5 pyrazolyl (e.g. pyrazole-5-yl),

pyrazol o[ I, 5- a] pyr d|n | 15 (e. pyrazol o[ 1, 5- a] pyri di ne- 3- Iz, oxazol yl
(e.g. ), isox 1&‘? IS@éogtlonaﬁmﬁﬁatwi%)hydros@lbylcgwup( thedrydmoaiby§ grgwp
3-pyridylyq 4- I WA |-yl e.

3 pyrrol yiy T LK e RO s Concr) B chrpo bl i fengfip. O

sub- group of meteslmdilyyap tcgtlmeqmrbanmmmmﬂmgtjxffofmampjdm(emrgwoﬁarbon anyl or 3-

atoms in length.

In one embodiment, the hydrocarbyl group is saturated and may be acyclic or
cyclic, for example acyclic. An acyclic saturated hydrocarbyl group (i.e. an alkyl

15  group) may be a straight chain or branched alkyl group.
Examples of straight chain alky] groups R® include methyl, ethyl, propyl and butyl.

Examples of branched chain alkyl groups R? include isopropyl, isobutyl, tert-butyl
and 2,2-dimethylpropyl.

In one embodiment, the hydrocarbyl group is a linear saturated group having from
20 1-6 carbon atoms, more usually 1-4 carbon atoms, for example 1-3 carbon atoms,

e.g. 1,2 or 3 carbon atoms. When the hydrocarbyl group is substituted, particular

examples of such groups are substituted (e.g. by a carbocyclic or heterocyclic

group) methyl and ethyl groups.

A C,.5 hydrocarbyl group R? can be optionally substituted by one or more

25  substituents selected from halogen (e.g. fluorine), hydroxy, C;.4 hydrocarbyloxy,
amino, mono- or di-C,.4 hydrocarbylamino, and carbocyclic or heterocyclic groups
having from 3 to 12 ring members, and wherein 1 or 2 of the carbon atoms of the

hydrocarbyl group may optionally be replaced by an atom or group selected from



furanyl), indolyl, oxazolyl, isoxazolyl, pyridyl, quinolinyl, pyrrolyl,

i mdazolyl and 20 thienyl. A preferred sub-set of R heteroaryl groups

i ncl udes 2-fwioaniglz74sr furanyl, pyrrolyl, imdazolyl andpihi@Bylseofsef erred
aryl groups R are phenyl groups. The group R can be an unsubstituted or
substituted carbocylic or heterocyclic 495 group in which one or nore
substituents can be selected fromthe group R15 as hereinbefore defined. In
one enbodi nent, the substituents on R nmay be selected fromthe group Rlb5a
consi sting of On&J MG, $)d Raxticnlar sutfstiments fretle/tydrasydybgronp tncde WO

2006/ 077419 PCT{ GB2006/.00Q196 40 car bo a_gr.ou - Rb erein Ris a bond,
0. 00, 3G X xasane, tgen iy & &l BB e, Enbier et ed from
hydrogen and mefB¥lathikysidolaethylamity, ptefer@Risubfialehls beitpHlyiilony @6 by one or nore
substituents selected from hydroxy, oxo, hal ogen, cyano, nitro, carboxy and
nonocycl i ¢ nofl¥HBnati c carbocyclic or 5 heterocyclic groups having from 3
to 6 ring nenbers; wherein one or nore carbon atons of the Cl_3 hydrocarbyl
group may opt Pﬁ'ﬁ@tllilrygrpl%srlgpb@cﬁgﬂ@ér&ps ot o2 Qn TABR 1 belREA X4) . C(X4) X3 or
X3C(X4)X3; X3 is 0 or S; and X4 is =0 or =S. Were the carbocyclic and

het er ocyclic ggo%&; have a pair of substituents on the sanme or adjacent
ring atoms, tHelablfo!,dhapnintialerechmentofifee grpvikiedhsaitragentajomefthea 10 cyclic

group. Thus, Ji & t | t.her. wi t m(s) or
heteroatonr(s? %ﬁ%%?gﬁ&%%g@9§3§lg%ﬁgg%gg%ﬁaéﬁP%%#ggtgﬁﬁég%gﬁgaﬁhgteroaryl
ring or a 5-therabheonggbripe Thogrbyavayrafillstrationbgoye Biis tiertableisshecycl i ¢ ri ng,
wherei n the saj het er oar yl

and. heterocyclic, groups contain up o 3
heteroatom riHf uﬁ%}/lsgroweg@&pg%mr%ﬁgﬁw e Fhel ety hergup il ne 1o
adj acent  gpoupg tiRldis VR BRbrophdaipRplolfl f&kPon atoms or heteroatons to
whi ch they are attached, may form a 6-

Table 1 — Examples of the group R%-CO
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menbered non-aromatic heterocyclic ring, containing up to 3, in particular
2, heteroatomring nenbers selected fromN, 0 and S. Mdre particularly the
two adj acerjo HoyRs9R15 may form a 6- menbered non- arona;,&ﬁcg%og/g Gyclic
ring, containing 2 heteroatomring nenbers selected fromN, or 0, such as
di oxan e.g. 20 [1,4 dioxan]. In one enbbdinment R is a carbocyclic group
e.g. phenyl having a pair of substituents on adjacent ring atons |inked so
as to forma cyclic group e.g. to form 2,3-di hydro-benzo|[ |, 4] di oxi ne. More
particularly, the substbtuegts on R ngy be sgelected f4om hal ogen, hydroxy,
trifluoronethyl, a groufl RRb mﬁg{ein R' is nd Rb is [gel ectjed
from 25 hydrogen .A hydr gro sub by [one
or nore subgtigdienks gel ectdd fro hydr oxyl , er a | uori ne)
and 5 and 6 | nentjer ed sat ur dted cgrb cyclic yclic s (for
exanple groups ©ontaining up to two heteroatons sel ected fromO, S and N,
such as unsubstituted piperfidine, pyrrolidijno, norpholino, pipergzino and
N- net hyl pi perazi noM WO 2006/ 077419 PCT/ GB2006/ 000196 41| The group R may
be substitutied by nore than jone substituent.| Thus, for exanple, there may
be 1 or 2 orf 3 or 4 ststltuents. I'n one enbopdi ment, wherel Ris a

menbered ring (e.g. ajjcarbogyclic ri such jas a pheﬁbl ring),
one, two or| three-su itugnts these may bay] ocated at t W
or 6-positians und the lring: one preferred group of co ; Rifis
a substituted phe group. |By way qgfie exanple, a substitutedwﬁheqyé group R

may be 2-nmonosubstituted, 3-| nonosubstituted, 2,6-d substituted,
2, 3-di substijt ut ed, 4-disubstituteg%2,5- di substi t ut ed, T
2,3,6-trisubstituted or 2,4,6-trisubstituted. 10 More partjcularly, in one
parti cul ar greup—ef—ecorpounds—a—phemyH—group—R-Aray—be
0 0 N 0
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nonosubstituted at the 2-position or disubstituted at positions 2- and 6-

W th

t he phenyl

substituents selected fromfl uorine,
and Rb is Chvé2008lokmio (e.g. nethyl
group is 2,6- dlsubstltuted wherein the substituents are

or ethyl).

I n one prehei/gd)RARASH Ment

selected from for exanple fluorine, chlorine, nethyl, ethyl,
trifluoronethyl, difluoronethoxy and nethoxy, and particular exanples of
such substituted phenyl groups include 2-fluoro-6- trifluoronethyl phenyl
2, 6-di chl or ophen i fljuoro 2-ch| oro- 6- met hyl phenyl;, ¢
2-f 1l uoro-6-etho - di mpt hyl phenyl , | 2- met hoxy- 3- f | uoraphepyl ,
2-fl uoro-6-net ho fluo t hyl phenyld -ch] oro 7
br onophenyl .| One y prefierred 2, 6-di subst#tuted group js 6-
di chl orophenyl . In another particular group pf conpounds, @a phenyl @roup
may be trisubsituted - at the 2-, 3- and 6-p05|t|oga Typically the
2,3,6-trisubstitutetiGphenyl lgroup RAHas a fluorine/™chlorihe, metdyl 25
met hoxy group _in_the 2-positlion. The 2,3,6-trisubstituted phenyl group
preferably has at |eagt two substltueats present thag are chosen from
fluorine and chloring. A nethoxy grofip, whe ' preferably 0C3
at the 2-posjitio posiftion, re p?i;EZEF)Lb
phenyl group. WO 6/ 077419 PCT/ 006/ 0001 amo.e es of
2,3,6-trisubstituted phenyl igrou are 2,3 henyl ,
2,3,6-trifluoropheytyl, 2,3-difluorg-6-chloro 'fluoro-
nmet hoxyphenyl , 2, 3-di fl uoro-|6- net hyl phenyl, B-chl oro- 2 6 dj fl uor ophenyl ,
nmet hyl - 2, 6-dj f | uor ogkenyl, 2-chloro ,6-dif|uorop2gﬂ% 2-fl uoro- 3- et hyl
5 cl oropheny|l, 2-chl oro-3- nethyl 6- orophehyl | oro §-nethoxy-6-
fluor Ophenyl ant—2=ret thy fHuero—6-chlore ||cny| G- oupsS-
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More particul ar exanples are 2, 3-difl uoro-6-nmethoxyphenyl,

di fl uor ophen

of non-aromm
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(e.g. as in tetrahydrothi ophene and dithiane), cyclic amne noieties (e.qg.
as in pyrrolidine), cyclic sulphones (e.g. as in sul phol ane and

sul phol ene) we&YekhEsp sul phoxi des, cyclic sul phonam des ?E?(ﬁﬁﬁﬁh&ﬁ&fons

t hereof (e.g. thionorpholine). Exanples of nonocyclic non-aromatic

het erocyclic groups R include 5-, 6-and7- menbered nonocyclic heterocyclic
groups such as norpholi ne, piperidine (e.g. 1- piperidinyl, 2-piperidinyl
3-piperidinyl and 4-piperidinyl), pyrrolidine (e.g. 1- pyrrolidinyl,
2-pyrrolidinyl and 3-pysrolidinyl), pyrrolidone, pyrapn (2 pyran 0Q310
4H pyran), di hydroptindphene,| di hiféf opyr an, dj hydr of urgn, dj hydmet hi @zol e,
t et rahydr of Ur an, ;g?;hhydrothloph» 2 di oxane, te opyran (Me-gd.
4-tetrahydrd pywghyl), imdazoli i m dazol i di oxazpl i neN thi azol ijne,
2- pyrazol i n€, py}azolidine pi per axi ne, and N al pi perpazi pes/such as
N- et hyl piqeraane. Furthgr exdffpr :ﬂelncIudeMFhlonDrphollneM
S-oxide and |S, S-di oxide 15 (jparticul arly thijonorpholjne). Still fURt her
exanpl es |ndlude N-BUkyl piperidine v such als N—né@“@l pi peri di ne. One
sub-group of] non-aromati c hdgterocyctic groups R includes unsubstigyted or
substituted |(by one or nore |groups R15) 5-, [6-and 7-nenbered nonocyclic
het erocycl i g groups such as |nor phol i ne, piperidine (e.g. 1 piperidinyl,
2- pi peridi nyfIr 20 3-pi peri di nyl and 4- pi peri dj nyl ), pyrroridine (e.g.
1-pyrrolidinyl, 2g lidinyl and pyrrolidinylf pyrro|idg

pi per azi ne, and a pi perazi neg such as N net N pi perazi
particul ar gub-setytonsi sts jof i dithe, piperlidihe, nprphojing,
t hi onor phol ijne andl N- net hyl |pi perazixe. |n gen#fal p#@?erredo”o -aromatilc
het erocycli ¢ grofps>i ncl ude |pyrrol Pdi ne, 25 pi perj#tne, nor pholi ne,

t hi onor phol ijne, thi onorphol ijne S, S-di oxi de, piperazine, N-| alkyl

pi perazi nes,| and N-BYkyl piperidineBZ Anot hef partﬂ'[sx | ar sub- setBoP

het erocyclic groups conS|st$ of pyrrolidine,| piperidine, porpholine and
N- al kyl pl ] ozt RES afel UIJI. enaH y,‘JN- ﬂ%"rh‘y pHpefrazhe—ana
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t hi onor phol i
hydr ocar byl

substi t ut ed

ne.

hydr ocar byl

group such 5 as an al kyl

group is typlcé
group, preferably a CH2 or

WD 2006/ 077419 PCT/ GB2006/ 000196 44 Wen Ris a d-s
group substituted by a carbocyclic or
car bocycl i c vemehobyetrg@roocycl i ¢ groups can be aromatic or neprRBTRbHGecaNd
be sel ected fromthe exanpl es of such groups set out herei nabove.
1Iy a saturated Cl.4 hydrocar byl

t he
can

het erocyclic group,
The

CH2CH2 group. Were the

substituted _hydrocarbyl group is a C2.4 hydrocarbyl group, one of the
carbon atong and its spocilat edg ogen atjons be repl aced by a
sul phonyl grijoup, for exgnple as in e noi gty SQ —When the c rbBCycIic
or heterocyllic group attgched tqy & _s thydr ogar ?roup 10/i s™\
aromatic, exanples of gh groups irnclude ngnocyclic a groups Qngd.N
nonocycl i c hetergaryl groups conta®hing up tjo four hetrroaton1ring nber s
sel ected frgm Q. A~ nd N, and bicyclic heterﬁ§&§; gaps~ clontai ning  up to 2
het eroat om r{i ng nmenbers selected fBavR 0, S g and wher €i n_bot S are
aromatic. 13 Exa of sugh groups are set| out in the "Gen Pref erences
and Definitilons” $Section above. Particul ar |[exanpl es of such groups incl ude
furanyl (e.g—2Z-furanyl—or 3-furanyt), indglryl, oxazolyr, |soxa20|y|
pyridyl, quijnoli i ol yl inidazd{yl and t hi
of aryl and |het “groups as subst$tyent|s fo
group include phenyl|, im dazolyl, arazolyl, triragol yl,
furanyl, 3-fjuranyl rrolyl} and enyl . Such grodps may
one or noreg subsPituents R15 RI{ 5' as deflneg Whep-R
hydr ocar byl group substituted b a RQN- ar omdt i ¢ arbocycllc or
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het er ocyclic

group, the non-aromatic or
selected 25 fromthe lists of such groups set out herei nabove.

het erocyclic group may be a group

t he non- ar ones 2066/@79gp can be a nonocyclic group having peEpaBhobMofos’ | NY

menbers, e.g. 5to 7 ring nenbers,
ly 0, 1 or 2, heteroatom

nor e typlcal

When the cyclic group is a carbocyclic group, it nmay addi
ups_having 3 ring WD 2006/ 077419

selected fro

m nonocyclic gro

and typically containing fromO to 3,
g nenbers selected fromO, S and N

tionally be

PCT/ GB2006/ O

00196 B® nenber

s. PartBBUI ar exjanpl e8Bkcl ude

nDnocBBLic

cycl oal kyl
and cycl ohep

[
rotups—sucimas— ¢

tyl,

yctopropyt—cyctobutyt—cyctop

nd 7

red nt

nLyl“Lybluuc

ze2le OMGG d

such as norphol i | peridilne (e. pi pefri
3- pi peri di ny|l 4-pperi diinyl ) i.din
2-pyrrolidinyl and {3- pyrrolldinVF), yrrolid
pi perazi nes such 4 net hyl| pi perazfre. In [general, prefe
het er ocycl i ¢ groups i ncl ude |pyrrol rdi ne, piperidi @80 nor phpl i ne, B
t hi onor phol ijne anBBM et hyl| pi per &®Me. Wien R is an optipnally Blbstity
g _s hydr ocarby—greup—the-thydrecarby—grot 10—ay—be—as—heretnbefore
defined, and is pre ably up to f carbon| at gws_i®l ength, nore usua
up to three [carbo OB i N IenthN (%xanple 0 or two carbon atons i
| ength. In one enpbadiment, tlhe hydrdcar r oup aturat ed and may be
acyclic or [cyc¥ic, For ©xanple acy€N c. An jacycl|c saturafed hydrocar byl
group (i.e. lan alk 15 grqup) may be a straio chai n or| branched al kyl
group. Exanpl es of°"strai ght [chain &B&I| groups i nclude nethyl, ethyl,
propyl and butyl. @E{arrpl es {of branched chain al kyBBroups| R i ncI ude
i sopropyl, isobutvP. ert-butyl and 2, 2-dinethyl propyl.

Preferred groups R*-CO include groups A to BS in Table 1 above.

More preferred groups R%-CO- are AJ, AX, BQ, BS and BAL

One particularly preferred sub-set of groups R%-CO- consists of AJ, BQ and BS.

Another particularly preferred sub-set of groups R%-CO- consists of AJ and BQ.

5  Another preferred sub-set of groups R®-CO- consists of groups A to BBR.

Another preferred sub-set of groups R%-CO- consists of AJ, BQ, BBD, BBI and

BBIJ.

A further set of preferred groups includes BBD, BBI and BBJ.

Specific examples of the group R? are set out in Table 2. In Table 2, the point of

10 attachment of the group to the nitrogen atom of the pyrazole-3-carboxamide group

is represented by the terminal single bond extending from the 4-position of the

piperidine ring.

Table 2 — Examples of the Group R?
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It will be appreciated that each of the examples of R in Table 2 other than
examples CB, CI, CM, DE and DG above can be combined with each of the

examples of R? -CO in Table 1 unless the context indicates otherwise.

Furthermore, each of examples CB, CI, CM, DE and DG of R? in Table 2 can be
combined with each of examples AJ, BQ, BAP, BAW, BBD, BBE, BBF, BBG,
BBI, BBJ, BBL and BBM in Table 1, except that BQ cannot be combined with DG.

Moreover, each of examples AJ, BQ, BAP, BAW, BBD, BBE, BBF, BBG, BBI,
BBJ, BBL and BBM in Table 1 can be combined with each of the examples of R? in
Table 2, except that BQ cannot be combined with DG.

All of the aforesaid combinations fall within the scope of this application and each

combination represents a specific embodiment thereof.

The various functional groups and substituents making up the compounds of the
formula (I) are typically chosen such that the molecular weight of the compound of

the formula (I) does not exceed 1000. More usually, the molecular weight of the

J ML KW
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compound will be less than 750, for example less than 700, or less than 650, or less
than 600, or less than 550. More preferably, the molecular weight is less than 525

and, for example, is 500 or less.
Particular compounds of the invention are as illustrated in the examples below.

Preferred compounds of the invention include:
4-{[4-(2,6-dichloro-benzoylamino)-1H-pyrazole-3-carbonyl]-amino}-piperidine-1-
carboxylic acid ethyl ester;
4-{[4-(2,6-dichloro-benzoylamino)-1H-pyrazole-3-carbonyl]-amino} -piperidine-1-
carboxylic acid isopropyl ester;
4-{[4-(2,6-dichloro-benzoylamino)-1H-pyrazole-3-carbonyl]-amino} -piperidine-1-

carboxylic acid vinyl ester; and salts, solvates, tautomers and N-oxides thereof.

Salts, Solvates, Tautomers, Isomers, N-Oxides, Esters, Prodrugs and Isotopes

A reference to a compound of the formulae (I) and sub-groups thereof also includes
ionic forms, salts, solvates, isomers, tautomers, N-oxides, esters, prodrugs, isotopes
and protected forms thereof, for example, as discussed below; preferably, the salts
or tautomers or isomers or N-oxides or solvates thereof;, and more preferably, the

salts or tautomers or N-oxides or solvates thereof

Many compounds of the formula (I) can exist in the form of salts, for example acid
addition salts or, in certain cases salts of organic and inorganic bases such as

carboxylate, sulphonate and phosphate salts. All such salts are within the scope of

~ this invention, and references to compounds of the formula (I) include the salt

25

forms of the compounds.

The salts of the present invention can be synthesized from the parent compound that
contains a 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

A7 BePcBadesodNiosNO2

OH
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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
5 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, (+)-(1.S)-camphor-10-sulphonic,
capric, caproic, caprylic, cinnamic, citric, cyclamic, dodecylsulphuric, ethane-1,2-
10  disulphonic, ethanesulphonic, 2-hydroxyethanesulphonic, formic, fumaric,
galactaric, gentisic, glucoheptonic, D-gluconic, glucuronic (e.g. D-glucuronic),
glutamic (e.g. L-glutamic), a-oxoglutaric, glycolic, hippuric, hydrobromic,
hydrochloric, hydriodic, isethionic, (+)-L-lactic, (+)-DL-lactic, lactobionic, maleic,
malic, (-)-L-malic, malonic, (+)-DL-mandelic, methanesulphonic, naphthalene-2-
15  sulphonic, naphthalene-1,5-disulphonic, 1-hydroxy-2-naphthoic, nicotinic, nitric,
oleic, orotic, oxalic, palmitic, pamoic, phosphoric, propionic, L-pyroglutamic,
salicylic, 4-amino-salicylic, sebacie, stearic, succinic, sulphuric, tannic, (+)-L-
tartaric, thiocyanic, p-toluenesulphonic, undecylenic and valeric acids, as well as

acylated amino acids and cation exchange resins.

20 One particular group of salts consists of salts formed from acetic, hydrochloric,
hydriodic, phosphoric, nitric, sulphuric, citric, lactic, succinic, maleic, malic,
isethionic, fumaric, benzenesulphonic, toluenesulphonic, methanesulphonic
(mesylate), ethanesulphonic, naphthalenesulphonic, valeric, acetic, propanoic,

butanoic, malonic, glucuronic and lactobionic acids.

25  One sub-group of salts consists of salts formed from hydrochloric, acetic,

methanesulphonic, adipic, L-aspartic and DL-lactic acids.

Another sub-group of salts consists of the acetate, mesylate, ethanesulphonate, DL-

lactate, adipate, D-glucuronate, D-gluconate and hydrochloride salts.
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Preferred salts for use in the preparation 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 mg/ml of the liquid carrier (e.g. water), more typically greater than 15

5 mg/ml and preferably greater than 20 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 10 mg/ml, typically greater than 15 mg/ml and

10 preferably greater than 20 mg/ml.

If the compound is anionic, or has a functional group which may be anionic (e.g.,
-COOH may be -COQ"), then a salt may be formed with a suitable cation.
Examples of suitable inorganic cations include, but are not limited to, alkali metal
ions such as Na* and K*, alkaline earth metal cations such as Ca** and Mg®", and

15  other cations such as Al’*. Examples of suitable organic cations include, but are not
limited to, ammonium ion (i.e., NH,") and substituted ammonium ions (e.g.,
NH;RY, NH.R,", NHR3+, NR4+). Examples of some suitable substituted ammonium
ions are those derived from: ethylamine, diethylamine, dicyclohexylamine,
triethylamine, butylamine, ethylenediamine, ethanolamine, diethanolamine,

20  piperazine, benzylamine, phenylbenzylamine, choline, meglumine, and
tromethamine, as well as amino acids, such as lysine and arginine. An example of a

common quaternary ammonium ion is N(CHs);".

Where the compounds of the formula (I) contain an amine function, these may form
quaternary ammonium salts, for example by reaction with an alkylating agent
25  according to methods well known to the skilled person. Such quaternary

ammonium compounds are within the scope of formula (I).

The salt forms of the compounds of the invention are typically pharmaceutically
acceptable salts, and examples of pharmaceutically acceptable salts are discussed in

Berge et al., 1977, "Pharmaceutically Acceptable Salts," J. Pharm. Sci., Vol. 66,



NM M NH-N OM MM MMMM BUBYBWBX NC F [/ | / ~NI
OCd Cd F M toMe BY BZ BAA BAB Ot CNP/ COCF3 2- 0 OO0 ~0 BAD BAC BAE
BAF Q -Br W 100d079C Me Me MeO 0 O O O BAG BAH BAT B¥dr/GBRooAooNs Me O

58

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

5 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
10 nitrogen atom may be oxidised to form an N-oxide. Particular examples of N-
oxides are the N-oxides of a tertiary amine or a nitrogen atom of a nitrogen-

containing heterocycle.

N-Oxides can be formed by treatment of the corresponding amine with an oxidizing
agent such as hydrogen peroxide or a per-acid (e.g. a peroxycarboxylic acid), see

15  for example Advanced Organic Chemistry, by Jerry March, 4" Edition, Wiley
Interscience, pages. More particularly, N-oxides can be made by the procedure of
L. W. Deady (Syn. Comm. 1977, 7, 509-514) in which the amine compound is
reacted with m-chloroperoxybenzoic acid (MCPBA), for example, in an inert

solvent such as dichloromethane.

20  Compounds of the formula (I) may exist in a number of different geometric
isomeric, and tautomeric forms and references to compounds of the formula ()
include all such forms. For the avoidance of doubt, where a compound can exist in
one of several geometric isomeric or tautomeric forms and only one is specifically

described or shown, all others are nevertheless embraced by formula (I).

25  For example, in compounds of the formula (I) the pyrazole ring can exist in the two
tautomeric forms A and B below. For simplicity, the general formula (1) illustrates

form A but the formula is to be taken as embracing both tautomeric forms,
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Other examples of tautomeric forms include, for example, keto-, enol-, and enolate-
forms, as in, for example, the following tautomeric pairs: keto/enol (illustrated
below), imine/enamine, amide/imino alcohol, amidine/amidine, nitroso/oxime,

5  thioketone/enethiol, and nitro/aci-nitro.

ﬁi /,O AN /OH H+ AN o
—C—C ' = c=C = =c’
? N / AN H* /C C\

keto enol enolate

Where compounds of the formula (I) contain one or more chiral centres, and can

exist in the form of two or more optical isomers, references to compounds of the

formula () include all optical isomeric forms thereof (e.g. enantiomers, epimers and
10  diastereoisomers), either as individual optical isomers, or mixtures (e.g. racemic

mixtures) or two or more optical isomers, unless the context requires otherwise.

The optical isomers may be characterised and identified by their optical activity (i.e.
as + and — isomers, or d and / isomers) or they may be characterised in terms of
their absolute stereochemistry using the “R and S”” nomenclature developed by

15  Cahn, Ingold and Prelog, see Advanced Organic Chemistry by Jerry March, 4™
Edition, John Wiley & Sons, New York, 1992, pages 109-114, and see also Cahn,
Ingold & Prelog, Angew. Chem. Int. Ed. Engl., 1966, 5, 385-415.

Optical isomers can be separated by a number of techniques including chiral
chromatography (chromatography on a chiral support) and such techniques are well
20  known to the person skilled in the art.
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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

5  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

10 circumstances, it may be desirable to use as a therapeutic agent only one of a pair of
enantiomers, or only one of a plurality of diastereoisomers. Accordingly, the
invention provides compositions containing a compound of the formula (I) having
one or more chiral centres, wherein at least 55% (e.g. at least 60%, 65%, 70%, 75%,
80%, 85%, 90% or 95%) of the compound of the formula (I) is present as a single

15  optical isomer (e.g. enantiomer or diastereoisomer). In one general embodiment,
99% or more (e.g. substantially all) of the total amount of the compound of the
formula (I) may be present as a single optical isomer (e.g. enantiomer or

diastereoisomer).

The compounds of the invention include compounds with one or more isotopic
20  substitutions, and a reference to a particular element includes within its scope all

isotopes of the element. For example, a reference to hydrogen includes within its

scope 'H, 2H (D), and *H (T). Similarly, references to carbon and oxygen include

within their scope respectively '2C, 1*C and '*C and '%0 and '20.

The isotopes may be radioactive or non-radioactive. In one embodiment of the

25  invention, the compounds contain no radioactive isotopes. Such compounds are
preferred for therapeutic use. In another embodiment, however, the compound may
contain one or more radioisotopes. Compounds containing such radioisotopes may

be useful in a diagnostic context.
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5  heterocyclyl group, or a Cs. aryl group, preferably a C;.7alkyl group. Particular

examples of ester groups include, but are not limited to, -C(=0)OCHjs,
-C(=0)OCH,CHj, -C(=0)OC(CHj,);, and -C(=0)OPh. Examples of acyloxy
(reverse ester) groups are represented by -OC(=0O)R, wherein R is an acyloxy
substituent, for example, a C,.; alkyl group, a Cj.a heterocyclyl group, or a Cs.x

10  aryl group, preferably a C,.7alkyl group. Particular examples of acyloxy groups
include, but are not limited to, -OC(=0)CHj (acetoxy), -OC(=0)CH,CHs,
-0C(=0)C(CHs)3, -OC(=0)Ph, and -OC(=0)CH,Ph.

Also encompassed by formula (I) are any polymorphic forms of the compounds,
solvates (e.g. hydrates), complexes (e.g. inclusion complexes or clathrates with
15 compounds such as cyclodextrins, or complexes with metals) of the compounds,
and pro-drugs of the compounds. By “prodrugs” is meant for example any
compound that is converted in vivo into a biologically active compound of the

formula (I).

Some of the compounds of the formula (I) are themselves prodrugs of the
20 corresponding compounds wherein R? is an unsubstituted piperidine group, for
example the compound 4-(2,6-dichloro-benzoylamino)-1H-pyrazole-3-carboxylic
acid piperidin-4-ylamide which is disclosed in our earlier application WO
©2005/012256. However, in addition, the compounds of formula (I) may be
modified to give pro-drug forms that are converted in vivo back into compounds of
25  the formula ().

For example, some prodrugs are esters of the active compound (e.g., a
physiologically acceptable metabolically labile ester). During metabolism, the ester
group (-C(=0)OR) is cleaved to yield the active drug. Such esters may be formed
by esterification, for example, of any of the carboxylic acid groups (-C(=0)OH) in
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the parent compound, with, where appropriate, prior protection of any other reactive

groups present in the parent compound, followed by deprotection if required.

Examples of such metabolically labile esters include those of the formula -
C(=0)OR wherein R is:

Cialkyl

(e.g., -Me, -Et, -nPr, -iPr, -nBu, -sBu, -iBu, -tBu);
C\7aminoalkyl

(e.g., aminoethyl; 2-(N,N-diethylamino)ethyl; 2-(4-morpholino)ethyl); and
acyloxy-Ci.7alkyl

(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;
cyclohexyloxy-carbonyloxymethyl,
1-cyclohexyloxy-carbonyloxyethyl,

(4-tetrahydropyranyloxy) carbonyloxymethyl;
1-(4-tetrahydropyranyloxy)carbonyloxyethyl,
(4-tetrahydropyranyl)carbonyloxymethyl; and
1-(4-tetrahydropyranyl)carbonyloxyethyl).

Also, some prodrugs are activated enzymatically to yield the active compound, or a
compound which, upon further chemical reaction, yields the active compound (for
example, as in ADEPT, GDEPT, LIDEPT, etc.). For example, the prodrug may be
a sugar derivative or other glycoside conjugate, or may be an amino acid ester

derivative.

Biological Activity
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Compounds of the invention also have activity against glycogen synthase kinase-3
(GSK-3).

10 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 prevenfing
proliferative disorders such as cancers. It is also envisaged that the compounds of

15  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,
epilepsy, neurodegenerative diseases such as Alzheimer’s, motor neurone disease,
progressive supranuclear palsy, corticobasal degeneration and Pick’s disease for

example autoimmune diseases and neurodegenerative diseases.

20 One sub-group of disease states and conditions where it is envisaged that the
compounds of the invention will be useful consists of viral infections, autoimmune

diseases and neurodegenerative diseases.

CDKs play a role in the regulation of the cell cycle, apoptosis, transcription,
differentiation and CNS function. Therefore, CDK inhibitors could be useful in the

25  treatment of diseases in which there is a disorder of proliferation, apoptosis or
differentiation such as cancer. In particular RB+ve tumours may be particularly
sensitive to CDK inhibitors. RB-ve tumours may also be sensitive to CDK
inhibitors.
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| - carboxylic acid isopropyl ester; 10

4-{[4- (2, 6-di chl oro- benzoyl am no) - 1H pyr azol e- 3- car bonyl ] -am no

} - pi peri di ne- Exampgledbebcghdets which maly by inbétsite@ inclaledbhs atet ot limdtedt &, @S, taut omers

and N-oxides thereof.. Salts, Sol.vates, Tau rs, lsoners, Oxi des,
Esters, Prodr GS"3he fpgﬁiaswisa RITIRIE %ﬁ%&%&e@ﬁﬁm&h%sm ABr mul ae (1)
and sub- gr oupg,rtiREh&OJuch h$ oo EdeHE@Scindn i cbRMMench®) I8dneyOtpiddkRs, | SONers,
tautonmers, N-oxides, esters, prodrugs, isotopes 15 and protected ?orms

thereof, for &xenjpng fonexampicadesesdroinonmawsmall estldvnasapceriané nerrsmall eall t aut orer s
or 1 SOMerssor g%?fc%%gqagroe§o%glé%g allt :ﬁ(}i@f) E@q,r?,&gﬁgg%sgeﬁ%re%%{;n%g;:ay%r%attige salts

or tautonefrs or OXI des "or €s ereo oun e fornul a
(1) can exi st ciartinbhe, stamiachpderda) thgroid, prostetcasaskan, feiedamplddiian@ns sdl ts or, in
certain cases salts of organic, and ingLygani,c pases_such ﬁs qilg car boxyl at e,
sul phonat e anGpHERpHeEmatopofetic tyippur of ippRbgidimeages fopekpple {1&e@@ope of this

i nvention, ango#EChapBoGRR [&uke MAUTRIRYRIEShobNR 16QGEMIABIdel 1} MiFldige the salt
forms of the conpounds.” The salts of the present invention can be
synt hesi zed f fsoph esBifpserlange Bowshidpoplpnidak-celtlymphoma, Hodghis'clymphermsa.di ¢ noi ety

by conventjonal ): ds. . . Lped in
Phar maceutllb caﬁ&égipgégu?glr%n@{ropl Ioaége}@}s’c%pé}?ﬁglﬁ)ﬁffﬁ%@&@?ﬁéﬁ%bﬁgﬁnr i ch Stahl
(Editor), Camhéha&ofsietidédtnmothof{hybldidiihcagt, FaNxaRdpROL8@-202 6hiBnic Har dcover, 388
pages, August 2002. Geperally, suc alts can be prepared.b reacting the
P s pRSlBmg s el s el i S e, oF AT RS kS s e 00
2006/ 077419 PW(@?(QQ&!IQQQA&E a tumour of mesenchymal origin, for example
fibrosarcoma or habdomyosarcoma; a tumour of the central or peripheral nervous
15 system, for example astrocytoma, neuroblastoma, glioma or schwannoma,

melanoma; seminoma; teratocarcinoma; osteosarcoma; xeroderma pigmentosum;

keratoctanthoma, thyroid follicular cancer; or Kaposi's sarcoma.

The cancers may be cancers which are sensitive to inhibition of any one or more
cyclin dependent kinases selected from CDK1, CDK2, CDK3, CDK4, CDKS and

20 CDKS6, for example, one or more CDK kinases selected from CDK1, CDK2, CDK4
and CDKS, e.g. CDK1 and/or CDK2.

Whether or not a particular cancer is one which is sensitive to inhibition by a cyclin
dependent kinase may be determined by means of a cell growth assay as set out in
the examples below or by a method as set out in the section headed “Methods of

25  Diagnosis”.

CDKs are also known to play a role in apoptosis, proliferation, differentiation and
transcription and therefore CDK inhibitors could also be useful in the treatment of
the following diseases other than cancer; viral infections, for example herpes virus,
pox virus, Epstein-Barr virus, Sindbis virus, adenovirus, HIV, HPV, HCV and

30 HCMYV,; prevention of AIDS development in HIV-infected individuals; chronic



56 or acid in water or in an organic solvent, or in a mxture of the two;
general ly, nonaqueous nedia such as ether, ethyl acetate, ethanol,

i sopropanol w@®seageienitrile are used. Acid addition sa rmed
with a wide variety of acids, both inorganic and 5 orgah??@ﬁ%%g@%?%g of

acid addition salts include salts fornme@with an acid selected fromthe
group consisting of acetic, 2,2-dichloroacetic, adipic, alginic, ascorbic
(e.qg. L-ascorbic), L-aspartic, benzenesul phonic, benzoic,

4- acet am dobefn#leméator Hisedred, €or efkdrhple 3PN lpus 6MHRAAKCsEY) lapid@finGre
(+)-(1S)-canmphor -10-sul phoni¢,. . capric, caproic, .caprylic, cinnamc, citric,
cycl ami ¢, dod®eirted glomerplenepstitin skeumatoid artfujtis, psgriess. aflagipatprg d9Pghoni c,

2- hydr oxyet ha [Woy }: j ] ISl

a1 Usonept oni o pgr s e mrh e tifhe IS caraf BBk PlisCose SRR 0 (e
L-gl utamic), eardinobynetteaphy, regfbryasis) atherodviepgsis; neyrodegenaitiemiopderhyar ochl ori ¢,

hydri odi c, . i set hi oni (+),-L:1 act] -DL-lactic,.lactabionic, nmaleic,
mat 1 eon( 533 LS Rharefe Afaried s s MDA PRekins B SRR
napht hal ene- 2amhbotfopldlbenil Sclerdap,ttMali eplemdntSsadépinil RIVGAI&: atropy and

1- hydr oxy- 2- napht hoic, nicotinic, nitric, oleic, orotic, oxalic, palmtic,
panpi ¢, phospfBeacar sgeisraipneglomeryonspirifisamyelodysplapticyypfiomes, ischemic

4-am no-sal i cyli i eC oL Lpd [P oS s (+) - L-
Carrari c. o hi pufasSBRR koo BUBEE R AN bR G SRR iy AL D s as
wel | as acyl ahedsderosig) t@in-dsluasitbrakiohdneleted hiserghsenses) mema®logiiae parti cul ar
group of ?gdtg. cons%sts ofl salts fornmed fr%ﬁm acetic, he?/dr%)chl.ori C, ¢

hydr i odi ¢ ¥ phBSEIE, € SXHielPs Cronq s 11 apErtG iEmis: Jepneratiy dEeseer nal ei c,
malic, i sethi@iGeulbdkeRtdl SystddeTaxamplePbLddp6brosis ahd SmgRisl RPARI-fenstive

met hanesul phoni c _(qesylatg?, et hanesul phoni ¢, napht hal enesul phoni c,

val eric, acet fidnosipugpasgstic, ibrptis, andiinle stheipon kidney fligeaseomidccapgsd piiact obi oni ¢
acids. 25 One sub-group of salts consists of salts forned from hydrochl oric,

acetic, It has also been discovered that some cyclin-dependent kinase inhibitors can be

used in combination with other anticancer agents. For example, the cyclin-
15  dependent kinase inhibitor flavopiridol has been used with other anticancer agents

in combination therapy.

Thus, in the pharmaceutical compositions, uses or methods of this invention for
treating a disease or condition comprising abnormal cell growth, the disease or

condition comprising abnormal cell growth in one embodiment is a cancer.

20  One group of cancers includes human breast cancers (e.g. primary breast tumours,
node-negative breast cancer, invasive duct adenocarcinomas of the breast, non-
endometrioid breast cancers); and mantle cell lymphomas. In addition, other

cancers are colorectal and endometrial cancers.

Another sub-set of cancers includes hematopoietic tumours of lymphoid lineage, for
25  example leukemia, chronic lymphocytic leukaemia, mantle cell lymphoma and B-

cell lymphoma (such as diffuse large B cell lymphoma).
One particular cancer is chronic lymphocytic leukaemia.

Another particular cancer is mantle cell lymphoma.



met hanesul phoni ¢, adipic, L-aspartic and DL-lactic acids. Another sub-group
of salts consists of the acetate, nesyl ate, ethanesul phonate, DL- |actate,
adi pate, D at e, D-gluconate and hydrochl oride s /077419
PCT/GBZOOG/%%%%%%HQQ% Preferred salts for use in the prg%%§%¥¥%%&@gﬁliquid
(e.g. aqueous) conpositions of the conffounds of formulae (1) and sub-groups
and exanpl es thereof as described herein are salts having a solubility in a
given liquid carrier (e.g. water) of greater than 10 ng/m of the liquid
carrier (e-g-Amﬁe@?Micm&f@nbémé giubylagpe Bdelilyhpiadmal 5 5 ng/ M and preferably
greater than 20 ng/m . In one enbodi nent of the invention, there is provided
a pharnmaceuti cal gﬁgpos%tion coTprisiqg an aqueous solutjon containing a

conpound of ARSI YRITA OF ganpers iRplUdGbIGHSS EASCIaAYABR SPRACE SORGRRST: as
descr i bed: hergidd Bl ol8bMgR cinctlshudnbus BakBNGRMohALI:AReRurgr eater t han

10 mg/m, typically greater than 15 and 10 preferably greater than 20
nmg/ M. |If theaggpwend is anionic, or has a functional group which may be
anionic (e.g., -COOH may be -COO-), then a salt may be fornmed with a

sui tabl e ti-Qn. -Eg%gml j e ] LG..cat] s , but are

not Iim tgsg t%?’ agﬁl [ rfcg([%é‘ﬁj Ou;ﬁ%gniﬁlgéulcﬁénggﬁ R§+ gbhtggléfgyglllkdaéﬁ%%agﬁeart h net al
cations such kiss€add ghyrdgdvZnthaseridndsb-3atih b meadurcnsingithdasasysAdt¥orth Exanpl es
of suitable arganic catjians include ut, are nat .. limted to, ni um i on
O ot Rt Sl amaE: bR and fedreh attinD pulgted biga B nprRou R s NRds)

Exanpl es of spmefigdd ihadhR O?_Hﬁqtkot\hﬂlﬁd P?éia%idémppma%fa{egxéslaﬂﬁﬁv&hqsﬁ ved from
et hyl am ne, diethylam ne, dicyclohexyl am ne, i ethyl am ne, butyl am ne,

et hyl enedi amaseconnoadrohayingrie, [Csi vaiugad tisaithien & micomelgsenergipiederablEdesy | ani ne,
phenyl bengy!| apl ne; 6085 LRE: Mgl um ne, and tronmetham ne, as well as amno
acids, such as'l1ysine and ‘arginine. An exanple of a

Advantages of the Compounds of the Invention

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

advantages over prior art compounds.

Potentially the compounds of the invention have physiochemical properties suitable

15 for oral exposure.

In particular, compounds of the formula (I) exhibit improved oral bioavailability
relative to prior art compounds. Oral bioavailability can be defined as the ratio (F)
of the plasma exposure of a compound when dosed by the oral route to the plasma
exposure of the compound when dosed by the intravenous (i.v.) route, expressed as

20  apercentage.

Compounds having an oral bioavailability (F value) of greater than 30%, preferably
greater than 40%, and more preferably greater than 60%, are particularly
advantageous in that they may be adminstered orally rather than, or as well as, by

parenteral administration.

25  Furthermore, some of the compounds of the formula (I) are prodrugs of the
corresponding compounds wherein R? is an unsubstituted piperidine group, for

example the compound 4-(2,6-dichloro-benzoylamino)-1H-pyrazole-3-carboxylic



common quaternary ammoniumion is N(CH3) 4+ Were the conmpounds of the
formula (1) contain an am ne function, these may form quaternary amoni um
salts, for {yaomleey reaction with an al kylating agent Rg,@ssdhiRe to

met hods well known to the skilled person. Such quaternary anmmonium
conpounds are within the scope of form#7Z (1), The salt forms of the
conpounds of the invention are typically pharmaceutically acceptable salts,
and exanpl es of pharmaceutically acceptable salts are discussed in Berge et
al ., 1977, " RoRrpiperid-i-ghinije ek iy dill@eSnl dus edrlidr apphiedtion. WSci ., Vol . 66, WO
2006/ 077419 P%/ Ogéo 0196 58 1508 1-19. However, salt$ t hat are not

phar maceut i ca%Py SpFIQBIUES ResjesA RAjential adypnipee Qvar the PRISPETHERAF®Sf or s

whi ch may they be converted into pharmaceutically acceptable salts. Such
non- pharmaceutically acceptable salts fornms, which may be useful, for
example, in the,pygdf. | r separation of the conpounds of the 5

i nvention, also fglﬁdr{%dgg@%fﬁg%y?he i nvention. Conpounds of the fornula (I)
cont ai ni ng an am rapfoyad/tingler faynuddt®a - talucedvieed kirdes staAdarébeleened]l herein to
a conpound of the for mél a (I%t_that. contains an am ne function also includes
the N-oxide. Wier &EEGBHHRSKERIAS several amine functions, one or nore
than one 10 nitgoggReALOTLERYIRSIGXI di sed to forman N-oxide. Particular
exanples of NN oxides are the N-oxides of a tertiary amne or a nitrogen

at om of a ni trogeRkeduardisaierviffacts hetmrased/thbrepeulie @indbys can be forned by
treatnent of the Gorres ndi.ngf ine with an oxidizing agent such as

hydr ogen per oxi 8e ’Eﬁreaa?e% ey e4 B%. a peroxycarboxyiic acid), see 15 for
exanpl e Agyanced Qe daiiiGidames &ﬁé%’mel?a)boﬂﬁlfn%i’esg@roqI?enaﬂﬁébaﬁ@bl%hﬁﬁbe W I ey

I nterscience, pages. More particularly, oxl des can be nade by the
procedure of unchanged — increased half life.

a
ata

Reduced dose level

Improved tissue targeting — prodrugging groups can be:-
o used to interact with specific epitopes on the target cells
15 o increase transport into target cells

o be preferentially metabolised to parent in target cells

Improved physicochemical properties

Increased bioavailability

In particular the prodrugs of the corresponding compounds wherein R? is an
20  unsubstituted piperidine group, for example the compound 4-(2,6-dichloro-
benzoylamino)-1H-pyrazole-3-carboxylic acid piperidin-4-ylamide, have increased

bioavailability in particular oral bioavailability.

Methods for the Preparation of Compounds of the Formula (I)

In this section, as in all other sections of this application unless the context indicates

25  otherwise, references to Formula (I) also include all sub-groups and examples
therof as defined herein. Where a reference is made to a group R', R?, R*, R or
any other “R” group, the definition of the group in question is as set out above and
as set out in the following sections of this application unless the context requires

otherwise.



L. W Deady (Syn. Comm 1977, 7, 509-514) in which the am ne conpound is
reacted with mchl oroperoxybenzoic acid (_MCPBA), for exanple, in an inert
sol vent sucky@sogbeidor omet hane. 20 Conpounds of the forpyh33%$ymm§% exi st
in a nunber of different geonetric isoneric, and tautomeric forns and
references to conpounds of the formula 68) include all such fornms. For the
avoi dance of doubt, where a conpound can exist in one of several geonetric
i soneric or tautomeric fornms and only one is specifically described or
shown, all ot@aensouvadeofitky forinhil (Bsan berprepared inyecdrdanve vdth(dyhthe®S For exanpl e,

in compounds of the formula (I)  t pyrazole ring.can exist in the two

taut omeri c F opFod gy .Skiir@§p_§a¥%ﬁv by etipfesese W #8rdtul a (1)
illTustrates J¢dBefibbiir appRcation FEITAGR0LAPEILGKEDOE) ©IB6 R ieRentBRt h
tautoneric forms. WO 2006/ 077419 PCT/ GB2006/ 000196 59 0 'R1I40O RL NH NH H/

/ H\ NN Nefiwhi¢h a5 meprpocateselrerain hyrprfersncsf t aut omeric forms include, for

exanpl e, keto-, enol-, and enolate- forns, as in, for exanple, the follow ng
taut oneri cs pagd;S; Blindsl 5 el dd 1a¢s am de/imno
al cohol , am gfl: ﬁef%rﬁﬁ%%gfﬁ n?ésrdgiﬁé}s%ﬁrlrg@% ﬂsﬁ)\op%]ea{ g;?gpgénga{%%l % and

ni tro/ aci - ni treactiongshomm icSchenH.H+ c=c. O

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

10 compound.



-c\ H keto enol enol ate Where conpounds of the forrmula (I) contain one or
nore chiral centres, and can exist in the formof tw or nore optical
i sonmers, rejyRRgEs1b0 conpounds of the formula (1) inchug€rabdoogki cal
isoneric fornms thereof (e.g. enantioners, epiners and 10 di ast ereoi soners),
either as individual optical isomers, of9nmixtures (e.g. racemc m xtures)
or two or nore optical isoners, unless the context requires otherwi se. The
optical isomers nmay be characterised and identified by their optical
activity (i.e. as + aN@®,- isoners, or d and | i$ﬂﬂFrs or they may be
characterised in terns of eir absolute stereogheém stry using the "R and
S" nomencl ature devel 15 Cahn,EPRgol d angr , see Advanced
Organic Chemistry by\Jerfy Madh, Z~—EdiTion,\'Jofnh Whegt & Sons, New York,
1992, pages 109-114, MmN see al so Cahf®Cl1ngol dN& ¥rel og, Angew. Chen?. Int.
Ed. Engl., 1966, 5, 5-415. Optical isomers cahl be separated by a nunber of
techni ques including chiXal chromatography (chronmatogiaphy on a chira
support) and such techniques are well 20 known to the person skilled in the
art. WD 20061077419 PCT/ GB2006/ 000196 60 As dm/P#¥G ernative to chira
chromat ogr aphy, optical isonmers can be separated by| form ng
di astereoi soneric salts with chiral acids such as (+)-tartaric acid, (-)-
pyroglutamc acid, (-)-di-toluoyl-L-tartaric acid, {+)-nmandelic acid,
(-)-malic acid, anﬁrﬁéléjanphorsulphonic, separating the diastereoi soners
o}

by preferential 5 crygtallisation, and then di ssogjating the salts to give
t he individual engnt of _the free base. \Werd co unds of the formula

(1) exist as two or norg optircal isomet¢! forns, o
Z - / OFEt
/ OEt base H_ N

N—N
H (Xin) (XI1)

NaOH

o 0
/MNH R1/U\NH

M RS-NHZ M

- - /R3
EDAC/HOB / N

/' OH N

— N—N

(XIV)

R1

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

5  catalyst or thionyl chloride. The reaction may be carried out at ambient temperature

using the esterifying alcohol as the solvent.

The nitro-ester (XI) can be reduced to the corresponding amine (XII) by standard

methods for converting a nitro group to an amino group. Thus, for example, the



one enantiomer in a pair of enantionmers may exhi bit advantages over the
other enantioner, for exanple, in terns of biological activity. Thus, in

certain 10 Wz@g@myﬁ@ces it may be desirable to use as gEtEgladRbikC agent
only one of a pair of enantiomers, or only one of a plurality of

di ast er eoi soners. Accordingly, the invéhtion provides conpositions

contai ning a conpound of the fornmula (I) having one or nore chiral centres,
wherein at | east 55% (e.g. at |least 60% 65% 70% 75% 80% 85% 90% or
95% of the cohpewng caf b tedudedrtortheamine)byi lydprgesation oasr apaladigineon15 opt i cal

i soner (e.g. enantio ster eol S9 n one iment, 99%
or or e (e o TGN o RIS R TR an R sBlhe ST e BB nd of ¢ ne
formula (1) n@kthaolt asbikht @fmparatird)gl € optical isonmer (e.g. enantioner or

di ast er eoi sorrer) The conpounds of the invention include corrpounds w th one

or nore |soto O substitytions, and ferenc a partic ar el enent
“ncl udes. wi t i et g Agpae Qﬁf) can stcarb@ge@@ tﬁ%@l@rﬁéﬁé‘ﬁfb 10g 74 a
reference 40 hyfigen drae Mﬂﬁﬁm@bcnmltﬁ@pre%@@@faﬂén lgténfe@l% ba%e@uoﬁH (T).

Simlarly, references to carbon and oxygen include wthin their scope
respectivel y asadethylgmingndhe a@chenimasbe eandedi®n at arpend repmdgraperstaig ipe

radi oactive o olé‘r%fvéﬁ%g?&stdl n, Tile Qgﬁcﬁgﬁﬁ’edéaﬁ%@@ e%sretd%g' treﬁénén{‘é{ﬁﬂ§' on, the
conmpounds contalin no radi oactl ve i sotopes. Such are pre erred for
t her apeuti ¢ usmeboxplic m@Rl‘(é(r)ﬁéwluhdhmmyhthlohdnmvby reatthm mdnmmly‘ldhllmaye contain

one or nore radi oi soto ounds co ta di oi sotopes may be
useful in a dPf Eﬁepﬁéo%fs&"ca W%umf %?tl?ﬂfggfﬁ@* @8‘2 HEIGBYE 61 Esters
such as cay boystdskiamaaltdf RtaeldSwianskald ¥hiexYe est ers of the conmpounds of
formula (1) bearing a carboxyllc acid group or a hydroxyl group are al so

enbraced by Fornul a g : n‘ﬁl es of esters are conpounds containing the
gr oup As an alternative to using the acid chloride method described above, the amine

(XII) can be converted to the amide (XIII) by reaction with the carboxylic acid
R'CO.H in the presence of amide coupling reagents of the type commonly used in
the formation of peptide linkages. Examples of such reagents include 1,3-

15 dicyclohexylcarbodiimide (DCC) (Sheehan et al, J. Amer. Chem Soc. 1955, 71,
1067), 1-ethyl-3-(3’-dimethylaminopropyl)-carbodiimide (referred to herein either
as EDC or EDAC but also known in the art as EDCI and WSCDI) (Sheehan et al, J.
Org. Chem., 1961, 26, 2525), uronium-based coupling agents such as O-(7-
azabenzotriazol-1-yl)-N,N,N’ N -tetramethyluronium hexafluorophosphate (HATU)

20  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

25 (HOBt) (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,
dimethylformamide or N-methylpyrrolidine, or in an aqueous solvent optionally

30 together with one or more miscible co-solvents. The reaction can be carried out at



-C(=0)OP, wherein Ris an ester substituent, for exanple, a Cl1_7 alkyl
group, a C3-20 5 heterocyclyl group, or a C5-20 aryl group, preferably a

a -7 al kyl @poyRoRaéticul ar exanples of ester groups i are not
limted to, -C(=0) OCHB, -Q(=0) OOH2CHS, - C(=0) O CHB) 3, ﬂz}ﬁlééw@“%w%

Exanpl es of acyloxy (reverse ester) grdups are represented by - O O)R,
wherein Ris an acyloxy substituent, for exanple, a C1-7 al kyl group, a
C3-20 heterocyclyl group, or a C5-20 10 aryl group, preferably a Cl.7 al kyl
gr oup Parti Qodra tengpetdiiiie @8, vdferathymxtﬁntgmuexs redcticd (fdzecxabllple iatleecagd limted

aceto =0 C 3 =0) Ph, and
oq 0) CH2 p%ﬂfeg%%h%%) é‘ééfaﬁg;g ?lsthmvaﬂ]é&a) Cﬁw )Pi,'mor Sﬁ( c 120r ms of
the conpoundsyphsenyad Er%uﬁsﬁ aflan %bwpﬁaﬁﬁj)elev%awér@%@au&e The réaeﬁémw

conpl exes or cI athrates with conpounds such ‘as cycl odextrins,
conpl exes W| thig cmnébgglnélﬁe mlh@n@mﬁwwmdsterfm hase felraxgmplsfa t@ﬁleryc@munds By

prodrugs ugﬁaéas%e“ dﬁgﬁgc%/pﬁ%%?%gﬁg that is converted in vivo into

a bi ol ogi caI ° y active corrpoun a (1). Some of the conpounds of
the formula (1) are thensel ves prodrugs of the 20 correspondi ng conpounds
wher ei n R3 i sThenmides(X3E) istsubsduqnﬁlphydrdlyn@ tgrt}mqarbokmhc acécké?ﬁb{)éayt he conpound

4- (2, 6-dichl qro-benz anm n car,box

e Dt e R R Rt RS e SRR BB o o
2005/ 012256. @fion tedctahithiy B vardda®ue ¢ cd-§d10RHk suchlap afray be
nodi fied to gfi@éﬂgréorar u(ét forr%ls tr?at aruewgzd |Cn Vi VO bd}alcaﬁal n%/o

conpounds of 2al@bok(pe. metharplhand the repefjonanixivg is typieshs hewediigionare esters of

th t | t abl t abol |
[ abi 1o coer 1 Rr R erdre By pBER B A ROt TP "o S oRy i s i eaved 1o

yield the active drug. Such esters may be forned by esterification, for
exanpl e, of aiy caboxfiis acuk ANy binctherchekogvested$o ¢ c@hp@indid thierformula (1)

by reaction with an amine R>-NH, using the amide forming conditions described
above. Thus, for example, the amide coupling reaction may be carried out in the

presence of EDC and HOBt in a polar solvent such as DMF.

15  Analternative general route to compounds of the formula (I) is shown in Scheme 2.

NO, NO, o
%?/ 02H + HZN—R3 MN/RB
N—N N-N
R H
(XV)
) j
N, o
RCO,H M R
(1) = i N
EDC/HOBt N

Scheme 2



WO 2006/ 077419 PCT/ CB2006/ 000196 62 the parent conpound, with, where
appropriate, prior protection of any other reactive groups present in the

par ent corrpﬁw}g J,,owed by deprotection if required. such

met abolically I%ﬁ%?é esters include those of the fornuléﬁﬁ%%¥%§? ®fherein R
is: 5 C _7alkyl (e.g., -Me, -Et, -nPr, RiPr, -nBu, -sBu, -iBu, -tBu);

G _7am noal kyl (e.g., am noet hyI 2- (N, N-di et hyl am no) et hyl ;

2- (4- mor phol i no) et hyI) and acyl oxy-C i.7al kyl 10 (e.g., acyl oxynethyl;

acyl oxyet hyl Jn Sﬂieﬁﬁ'@ﬂie%ﬁ’cﬁf@?ﬂ%’dle -carBEBLI@MMEEX Yok an aclrvafeatdeﬁmwyl 15
1- (1- et hoxy- met hyl ) et h car bonxyl oxyet byl ; benzoylox )etIryI

i sopr opoxy- célP%MWC@Wr@ﬁtaPFQIChlonﬂe,ll%@B‘F’t?be}@}/ﬁl@bne%rNHDSW’éﬁ ¢ pmide
| oh | - |
cycl ohexy %1995%&%?%% Hé’SL:]h eid ab%ecﬂf cyc?{ 1% %Xfe%iﬁgé W) wh1c]g[1hc,

cycl ohexyl oxy- carbonyl oxynet I"oxy- car oxye
(4-tetr ahydr dlmprredugtdioythe cmrdspmgdﬁr@a]rm mnhpound (XVI) using a standard method

g- AE :1;; ?;rhg %E?Fﬁﬁﬁgg i{llé%)r(%(})cartg ?}ﬂgﬁ)ﬁ%ﬁg [}éh}?d involving hydrogenation over a

1- (4-t et r ahy ddapystany by eaehiesydbove et hyl ) .

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

10 example, as an alternative to using an acid chloride, the coupling reaction can be
carried out in the presence of EDAC (EDC) and HOB in a solvent such as DMF to

give a compound of the formula (J).

Compounds of the formula (I) in which R? is an acyl piperidine group can be
prepared by the methods described above or they can be prepared from a compound
15  of the formula (XVII):

@]
A
R NH 0
WN/CNH

(XVID

by reaction with an appropriate acylating agent. Thus, for example, carbamate
derivatives can be prepared by reacting a compound of the formula (XVII) with the

appropriate chloroformate derivative.

20  Illustrative reaction sequences showing the conversion of a compound of the
formula (XVII) into carbamate derivatives of the formula (I) are set out in Scheme
3.



25 Also, sone prodrugs are activated enzymatically to yield the active
conmpound, or a conpound which, upon further chem cal reaction, yields the
active compeushodd@iie exanpl e, as in ADEPT, GDEPT, L|DEPEC/§hﬁm&mmERr
exanpl e, the prodrug may be a sugar derivative or other dfycos

conjugate, or may be an anmino acid estef3 derivative. 30 Blologlcal Activity
WO 2006/ 077419 PCT/ GB2006/ 000196 63 The conpounds of the formulae (I) and
sub-groups thereof are inhibitors of cyclin dependent kinases. For exanple,
conmpounds of the iRvention are inhibitors of, cyclin dependent kinases, and
in particular cygli dependent ki nases selgﬁaed from CDKI, CDK2, CDKS,

CDK4, CDK5, CDK&RandNEDK®, and.nore partig KhYy sel ect ed?from CDK1, CDK2,
CDK3, CDK4, CDK5 aq%Aé%&QQIP ef evtr ed conpound arg co t bat i nhibit
one or nore CDK ki nas S t f r emG&DKI N nd 9, for
exanpl e CDKI and/ or NEBK2. HC‘orrpound§’0@f0)0nhe n entHon so have activity
agai nst gl ycogen synthase ki*Y4se- 3 afsESK-3) .H10 As a consequence of their
activity in nodulating or inhibiting COK and gl ycofeh) synt hase ki nase, t hey
are expected to be useful in providing a nmeans of arresting, or recovering
control of, the cell cycle in abnorgeidmwe gli viding cells. It is therefore
anticipated that the conpounds w || prove useful in treating or preventing

proliferative disorders such as cancers. is also. envisaged that the
conpounds  of fisshowelnﬁewq%ﬁompwndww@em IsiaPipsridifie g Redef 2 i ons such as

viral i nfect | @Rfmale/Rfud Lo@)ORINRe! difihluiis deRRNGRAN: dailplasuire! |1t us,

aut oi nmune di seases, head rauma, stroke epl epsy, neurodegener ative
di seases suchpreparedl byhtbe maction ofrasomponstofheforisle X ¥11) “pﬂlcagwhéseﬁ'omeate

supranucl ear (&e%fles%rm&%rl{ﬂﬁg@@%l irclj %elar S %en?sucﬁ QTFI'F 1nt e pres%ec% af or

non-interfering base such as diisopropylethylamine, usually at or around room

temperature. In a variation on this procedure, the compound of the formula (XVII)
can be reacted with a chloroformate in which the group R’ contains a bromoalkyl
moiety, for example a bromoethyl group. The resulting bromoalkylcarbamate can
10 then be reacted with nucleophiles such as HNRR® or methoxylamine or
methyl(methoxy)amine to give a compound in which R™ contains a group NR’R®

or a methoxylamino or methyl(methoxy)amino group.

In a further variation of the synthetic route shown in Scheme 3, the piperidine
compound of formula (X VII) can be reacted with chloromethyl chloroformate and
15 the resulting chloromethylcarbamate intermediate (not shown) treated with
potassium acetate to form the acetoxymethyl carbamate compound. The reaction
with potassium acetate is typically carried out in a polar solvent such as DMF with
heating, for example to an elevated temperature in excess of 100 °C (e.g. up to
about 110 °C. Further variations on the synthetic route shown in Scheme 3 can be

20  found in the Examples below.

In many of the reactions described above, it may be necessary to protect one or
more groups to prevent reaction from taking place at an undesirable location on the

molecule. Examples of protecting groups, and methods of protecting and
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(-NHCO-OCH;C¢Hs, -NH-Cbz); as a t-butoxy amide (-NHCO-OC(CHs)s,

ner vous

-NH-Boc); a 2-biphenyl-2-propoxy amide (-NHCO-OC(CH3),C

¢H4CsHs, -NH-

15 Bpoc), as a 9-fluorenylmethoxy amide (-NH-Fmoc), as a 6-nitroveratryloxy amide

(-NH-Nvoc), as a 2-trimethylsilylethyloxy amide (-NH-Teoc), a
trichloroethyloxy amide (-NH-Troc), as an allyloxy amide (-NH
phenylsulphonyl)ethyloxy amide (-NH-Psec). Other protecting

S a2,2,2-
-Alloc), or as a 2(-

groups for amines,

such as cyclic amines and heterocyclic N-H groups, include toluenesulphonyl

20 (tosyl) and methanesulphonyl (mesyl) groups and benzyl groups such as a para-

methoxybenzyl (PMB) group. A carboxylic acid group may be

protected as an

25

30

ester for example, as: an Cj.7alkyl ester (e.g., a methyl ester; a t-butyl ester); a C;-7
haloalkyl ester (e.g., a Cy.7 trihaloalkyl ester); a triC,.; alkylsilyl-C;.7alkyl ester; or a
Cs.20 aryl-Cy 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-
CHoNHC(=0)CH3y).

Many of the intermediate compounds described above are novel. Accordingly, ina
further aspect, the invention provides novel chemical intermediates, for example a
novel compound of the formula (XIII), (XIV), (XVI), (XV) or (XVII) wherein R!

and R® are as defined herein.



15 system for exanple astrocytoma, neurobl astoma, glionma or schwannonsg;
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ker at oct ant Wwemmie/d7noi d fol Ii cul ar cancer; or Kaposi's maf68ii8e008l3€¢ cancers
may be cancers which are sensitive to inhibition of any one or nore cyclin
dependent ki nases sel ected from CDK1, CI¥2, CDK3, CDK4, CDK5 and 20 CDKS,
for exanple, one or nore CDK kinases selected from CDK1, CDK2, CDK4 and
CDK5, e.g. CDKI and/or CDK2. \Wether or not a particular cancer is one which
i s sensitive MethpdanfiHutificationy a cyclin dependent kinase may be determ ned
by neans of a cell growh assay as set out in the exanples beIOM/or by a
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H V-infected i nd| vidual s; chronic WD 2006/ 077419 PCT/ G82006/ 000196 65
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bowel di sears?gle H%m% ﬁ)r O s h%?g& aéldtm ?’Péaftlr?l?eusy (M di O\e/élleslrclzdu ar di seases

for exanple mavide B&tehy@@fahbﬁ) phtfie cfuds hratedialsand aﬁﬂstemsdateeneﬁ bBthe
neur odegenerati v orders, for 5 exanple Al zhei Pfr s di sease, AlIDS-rel ated

denent i a, par%ainﬁk%gy %.Q@tggéaﬂonaﬂwfemraﬁr%lvmaérea S anethossyvidl inyalyq it s

pi gnent osgy SRR chh'lﬁﬁéJ hafatiRtelRRY 88 thodGREC R érﬁcheﬁ?gﬁ&ﬁ&i’stdr@ﬂ/ell
gl onerul onephlitis; nyel odysplastlc syndrones ischemic 1njury associated

myocardi al i nfremotin Sesrt for epsleisiag grepaspliyef Iu&l\dﬁ?\methock gnd ther wejngthera to

purify compounds. Such methods are described in Rosentreter U, Huber U.;
Optimal fraction collecting in preparative LC/MS; J Comb Chem.; 2004; 6(2), 159-
64 and Leister W, Strauss K, Wisnoski D, Zhao Z, Lindsley C., Development of a
15 custom high-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 in
the experimental section below although a person skilled in the art will appreciate

20  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

25  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




at heroscl erosi s, toxin-induced or alcohol related liver diseases,
haenmat ol ogi cal 10 diseases, for exanple, chronic anem a and apl astic anem a;
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| 'ymphonma (Su%Herﬁ*&hgla]{)}f 1(!13’41%%1%%19@# su!:}y t | o ude ARG -Rkik g &dngcancer is

chronic | ynphocytic aem a ar cancer mantl e cell
| ynphoma. WO a2@06thaiidvdcat R@b@%ﬁﬁdmﬁmeﬁ chﬁrﬁothﬂephessodauedl cul ar cancer is

diffuse large B ce t her ub se ancer s | cl br east
cancer, o@ar |H§Htr%’§ﬂléé"?xggdf’g?fo@aﬁ%fm thatagise t{f’ rgcgwgifevelag 8t¢god)§a cancer,
squanous cangglls @hiRMlockinRllS, f68dxhmblenReythepsietin P, granulocyte

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

stimulating factor (G-CSF).

Thus, the present invention further provides pharmaceutical compositions, as

15  defined above, and methods of making a pharmaceutical composition comprising
admixing at least one active compound, as defined above, together with one or
more pharmaceutically acceptable carriers, excipients, buffers, adjuvants,

stabilizers, or other materials, as described herein.

The term “pharmaceutically acceptable” as used herein pertains to compounds,

20  materials, compositions, and/or dosage forms which are, within the scope of sound
medical judgment, suitable for use in contact with the tissues of a subject (e.g.
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

25  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.



5 The activity of the conpounds of the invention as inhibitors of cyclin
dependent ki nases and gl ycogen synt hase ki nase-3 can be neasured using the
assays set {Qydbsohilot he exanpl es bel ow and the | evel of L\ hi bi t ed
by a given corrpouor?d gan be defined in terns of the ICSOP%{;%Z\e{'bé/%P@?erred
conpounds of the present invention aré&/7conpounds having an | C50 val ue of
| ess than 1 mcronolar, nore preferably less 10 than 0.1 m cronol ar.
Advant ages of the Conmpounds of the Invention Conpounds of the fornulae (1)
and sub- gr ouprhe bhighRedutiasl @Baipbelgshsar B ih Mg¥erm amkdplotfaaRs], pareiterdl,i or art
compounds. Potentially the conpounds of the invention have physi ochem cal
properties sUiPRieablintrangsalfophthgimic, dieptsstah éntrarypgipak of Bepsdetmat onpounds of t he
formula (1) b Bl i LEabidoi fedl M8 L QraREh O art
conpounds. Or)g ﬁr?‘%’%&é@?ﬁ%%ﬁ}]?g&h@aﬁ t@?%é#@%gg gésé be egl e?éata%{]gm%%a 1o’f t he
pl asma expos the cef ba famupatadnfdr inhrevendus edratmysdules, iotraperitogtle t o t he pl asma
exposure Qf the conpound.when dosed by the intravenous (i.v.) route,
expr essed%as SQ%%&%?B@FH\?%&@ @f)ﬁ%gﬁ#&ge R lr?[:)o aaﬁr%fgﬁgg%%té%g‘? Mability (F
val ue) of gregt@ion! haRicHQMotler BlkisaTiives)y, CBiealelivdinBartBdby Bdles mor e
preferably greater than 60% are particularly advantageous. in that they may
be adni nst er dgjegion shprtitermisfusion-ps longer tgan indpsionand cag be Biabassier al
adm ni strati QRiivere of tFd B8 HIO i Bisat AR 2 it dbenfQitRQURds of the formula (1) are
prodrugs of thelV ylégrres ongﬁrngl’s%o%rrprygﬁncfsa whgr ell n$g39i S an unsubstituted
pi peridine group, for exanple the conpound o
4- (2, 6- di chl dhemipeetisgl amveticnsiddamiedifoo bareBers badoirigtratton A l2drOBLONE 419
PCT/ CB20 000196 67 aci.d..piper. din-4-yl am.d ich is. di. osed in our
earlier glglpl iagép?rg%qws sterllg 1rBect10n sJ)]utlon)é wefuch rﬁa}y\&n?aln hrﬁl-g)hﬁgllts,

buffers, bacteriostats, co-solvents, organic solvent mixtures, cyclodextrin

complexation agents, emulsifying agents (for forming and stabilizing emulsion
formulations), liposome components for forming liposomes, gellable polymers for
forming polymeric gels, lyophilisation protectants and combinations of agents for,
15 inter alia, stabilising the active ingredient in a soluble form and rendering the
formulation isotonic with the blood of the intended recipient. Pharmaceutical
formulations for parenteral administration may also take the form of aqueous and
non-aqueous sterile suspensions which may include suspending agents and
thickening agents (R. G. Strickly, Solubilizing Excipients in oral and injectable
20 formulations, Pharmaceutical Research, Vol 21(2) 2004, p 201-230).

A drug molecule that is ionizable can be solubilized to the desired concentration by pH
adjustment if the drug'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

25  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,

tris(hydroxymethyl)aminomethane (TRIS), or carbonate.

The combination of an aqueous solution and a water-soluble organic solvent/surfactant

30 (ie., acosolvent) is often used in injectable formulations. The water-soluble organic



2005/ 012256. Prodrugs posses a potential advantage over the parent drugs in
terms of: Increased efficacy 5 Inproved/sinpler formulation - reduced
need for nowest@poaid or less well tolerated fornul atio?c@?ﬁ&dbkﬁ%ﬁﬁs

I ncreased water solubility Reduced side effects - increased therapeutic

wi ndow I ncreased chenical stability 18 Reduced cl earance due to netabolic
processes or renal/hepatic clearance unchanged - increased half life.
Reduced dose | evel Inproved tissue targeting - prodruggi ng groups can be: o
used to i nterabenteatdsuspeaits used mpinjedgbésfommidtions indndpdiut arehdtdimitedtoo i ncr ease

transport into target cells o be preferentjal tabolised . to. parent in
target cells Pfol?yﬂeaggv% > SR Qg@gﬁ&ﬁp@m&bgﬁgwtpggne ngﬁ@r@g’sg&'&elm’

bi oavai | abi | i dipethyladetarideqDives), Niget 29K Hasons (NVNIB PhafiiaesRondi ng conpounds
wherein R3 is _an  2Q unsubstituted piperidine group, for exanple the
compound  4- ( ety ghpsige (BUSOb rliet HOJS, Ceeppbar dh Crgmephas BE/0 aichci d

pi peridi n-4-vy ' a i [ ' | L . | ' or al

bi oavai | ab5i4l ié@%%gttehsgdg&%@%ﬁ@g %%2‘%%?? B b@?&%@'ﬁ%&%@ﬁg@ ‘?ﬁgﬂ’rFor mula (1)
In this sectiipjetiams in all other sections of this application unless the
context indicates 25 otherwise, references to Fornmula (1) also include all
sub- groups a exanpl es rof .as fine rein. W reference is made
to a group R'nl,slro ?nelgflyc%gﬁg;%o&ae %xan fﬁ%anOP%'“ I?%r gh%I}OP{l?%Zﬁ‘g%(gﬁl}]d?t ion of the
group i n quespolyssrbats SGse g tentirely ofaniv &va@PMiscible solvents and surfactants used in

commercially available injectable formulations and can be used in combinations with

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

Alternatively increased water solubility can be achieved through molecular

complexation with cyclodextrins

Liposomes are closed spherical vesicles composed of outer lipid bilayer

15 membranes and an inner aqueous core and with an overall diameter of <100
pm. Depending on the level of hydrophobicity, moderately hydrophobic drugs
can be solubilized by liposomes if the drug becomes encapsulated or
intercalated within the liposome. Hydrophobic drugs can also be solubilized by
liposomes if the drug molecule becomes an integral part of the lipid bilayer

20 membrane, and in this case, the hydrophobic drug is dissolved in the lipid portion
of the lipid bilayer. A typical liposome formulation contains water with
phospholipid at -5-20 mg/ml, an isotonicifier, a pH 5-8 buffer, and optionally

cholesterol.

The formulations may be presented in unit-dose or multi-dose containers, for
25  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 () or acid addition salt thereof. Lyophilisation refers to the procedure of



as set out in the follow ng sections of this application unless the context
requires otherw se. WO 2006/ 077419 PCT/ G82006/ 000196 68 Conpounds of t he
formula (1) ye@ epared in accordance with synthetlc known
to the sk|||edﬂBQ§§£% and by met hods set out bel ow and as gg@%@” d i n our
application PCT/ GB2004/ 003179 (WD 2005/?12256), the contents of which are

I ncorporated herein by reference. 5 For exanple, conpounds of the fornula
(I') can be prepared by t he sequence of reactions shown in Schenme 1. The

starting mat efréegb-dfyafh dﬁo\mtoheu:refézé-@xbﬁr@ a8 O)BhiliSat e Berkfdrs ufdde 4-nitro-
pyrazol e- 3- carboxyllc aC| X) which can either be obtained connerC|aIIy or

can be prepahin BYSYFORYBE i Wpé‘fal prosess iy tp sl bitist thg campemndised theut ed pyrazol e
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containers appropriate for lyophilisation (e.g. vials). In the case of vials, they are
5  partially stoppered with lyo-stoppers. The formulation can be cooled to freezing
and subjected to lyophilisation under standard conditions and then hermetically
capped forming a stable, dry lyophile formulation. The composition will typically
have a low residual water content, e.g. less than 5% e.g. less than 1% by weight

based on weight of the lyophile.

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

15 hydroxyl anisole, and ethylenediamietetraacetic acid salts. Preservatives may
include benzoic acid and its salts, sorbic acid and its salts, alkyl esters of para-
hydroxybenzoic acid, phenol, chlorobutanol, benzyl alcohol, thimerosal,
benzalkonium chloride and cetylpyridinium chloride. The buffers mentioned
previously, as well as dextrose and sodium chloride, can be used for tonicity

20  adjustment if necessary.

Bulking agents are generally used in lyophilisation technology for facilitating 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

25  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,

30  for example, sugars such as glucose, maltose, sucrose, and lactose; polyalcohols



OEt / / OBt base NN NNH H(XIII) (XII) NaOH O O RNH RL)~ NH O R3-NH2
OH EDACIHOBt / NCR HNHNH (1) (XIV) Schene 1 The nitro-pyrazole
carboxylic acid é)% i's converted to the corresponding ester §XI), for
exanpl e t he IRYY'HY ethyl ester (of which the ethyl estEHCBYWOGMEIAG) by
reaction with the appropriate al cohol sgich as ethanol in the presence of an
acid 5 catalyst or thionyl chloride. The reaction may be carried out at

anbi ent tenperature wusing the esterifying alcohol as the solvent. The

nitro-ester (Ml oCaRiRPr SIER shind DGR SBAM DO ARG |) bY ot andard

met hods for converting a nitro group to an a Thus, for exanple,
t he WO 2006/ Qo iBEDliGB2006/ ohed@baride surhtas dexgraoup can be reduced to the
am ne by hydrogenation over a palladiumon charcoal catalyst, The

hydr ogenati onyreact | 1 rn.ed. o i ven;: . et hanol at
anbi ent terrpgl;haetl%(}:oe?fq%g’@ltgggﬁfltﬁffaﬁr;\%lklélg\a%e@ WPT ?’e%ginc’fgag{“é%é\b\%gjrotu g?ﬁllst o the am de
(XI11) by reagpically withih ti@rrange from about 1 to about 5, for example of about 1 to about

5 3, e.g inthe range of about 1 to 2.

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

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

Extemporaneous injection solutions and suspensions may be prepared from sterile

powders, granules and tablets.

In one preferred embodiment of the invention, the pharmaceutical composition is in

a form suitable for i.v. administration, for example by injection or infusion.

15  Pharmaceutical compositions of the present invention for parenteral injection can
also comprise pharmaceutically acceptable sterile aqueous or nonaqueous solutions,
dispersions, suspensions or emulsions as well as sterile powders for reconstitution
into sterile injectable solutions or dispersions just prior to use. Examples of suitable
aqueous and nonaqueous carriers, diluents, solvents or vehicles include water,

20  ethanol, polyols (such as glycerol, propylene glycol, polyethylene glycol, and the
like), carboxymethylcellulose and suitable mixtures thereof, vegetable oils (such as
olive oil), and injectable 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

25  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



5 acid chloride of the formula R COCl in the presence of a non-interfering
base such as triethylam ne. The reaction nmay be carried out at around room

t enper at ur ar solvent such as dioxan. The aci ¢c§ 666%01@ n be
pr epar ed b???‘é@{"ﬁrﬁ%{ of the carboxyli c acid RCO2H with 't |onyI | oride,

or by reaction with oxalyl chloride in8the presence of a catalyti c anount
of dinethyl formam de, or by reaction of a 10 potassiumsalt of the acid
with oxalyl chloride. As an alternative to using the acid chloride nethod
descri bed abonébactdril ami amafudgkdl dgpnts,dior ebﬁmtptcnp&alteadclﬂoroblhtencﬂmlrdeol( XI11) by
reaction vmththec n.t eui%res nce of, am de coupling

reagents of tﬁ?@“ﬁ% yfﬁkaéélspﬁcgizw&tlf’é‘?w&{ B FOBMIGRESEF G B nkages.

Exanpl es of sgugdls, rseaqgﬁlmrida%ddﬁe ﬁképﬁo%r%ew&bgmmr%ﬁﬂqeaamm de (DCC)
(Sheehan et al, J. Aner. Chem Soc. 1955

1- et hyl - 3- (3’ MWwwabm@mywrgu@aah@@abyﬂwer@h{sro@foélag@xys vhichdelay n ei t her
EDC D d WSCDI Sheeh t al,
a-s oré %%s&?@ﬁu%@?ﬁﬁ%?m&?@sﬁe%ak@%sgle:: @%oﬁgl i ng ag)en'gs gﬁcﬁnag Oa (7-

azabenzot riazol - -yl )-N,N, N, N -tetramet hyl ur oni um hexaf | uor ophosphat e
(HATU) 20 andf phmspchunduwmtbaxbbdn@quqous mgdiagelmsdow gelhbidity in aqueous

ety | Con Bt T PO IS BB S B S Uprpbgeerat
Car bodi i m de-daasied bedilpletd Bga ag&mb@wamtmtloﬁﬂvmmagmuyétyrnmﬂctah Be conbi nat i on
wi th | -hydroxy-7-azabenzotri azol e

(L. . A, Carpino Arrer Chem
Soc., 1993, 159@01%@9?5%& onthﬁym%wwéﬁiémﬁda%ﬂ gosing. llm{O) ¢ inRBANE et al ,
Chem Ber g 1886t m%%ﬂ%aapa?él}armﬂeﬁﬁ&ﬁ e%féﬁlcb&gnmﬁgaamqﬁlemcI ude EDC

( EDAC) d I'n combination e coupling reaction is
t ypi cal I y carsolutign gomnpdsed antrm@}y dqueousorepogrijsrsotvients swhigk pan besdoséd ass

AR I T T T ——
optionally 3001tn©gﬁlffb@d’d)%ifoi’e QnEinRirattoar(Solabisigin kLcigionts & s@ndr®l. injékieble eact i on
can be carried out  at .
formulations, Pharmaceutical Research, 21(2), 2004, p201-230). Examples of
15  solvents and surfactants are propylene glycol, PEG300, PEG400, ethanol,
dimethylacetamide (DMA), N-methyl-2-pyrrolidone (NMP, Pharmasolve),
Glycerin, Cremophor EL, Cremophor RH 60 and polysorbate. Particular non
aqueous solutions are composed of 70-80% propylene glycol, and 20-30% ethanol.
One particular non aqueous solution is composed of 70% propylene glycol, and
20 30% ethanol. Another is 80% propylene glycol and 20% ethanol. Normally these
solvents are used in combination and usually diluted at least 2-fold before IV bolus
or IV infusion. The typical amounts for bolus IV formulations are ~50% for
Glycerin, propylene glycol, PEG300, PEG400, and ~20% for ethanol. The typical
amounts for IV infusion formulations are ~15% for Glycerin, 3% for DMA, and

25  ~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%

30 saline or 5% dextrose), before administration.



WO 2006/ 077419 PCT/ GB2006/ 000196 71 room tenperature or, where the
reactants are less reactive (for exanple in the case of el ectron- poor

ani i nes begligEhgstron W thdrawi ng groups such as C&b&g@m@&ggroups)

at an appropri ately el evated tenperature. The reaction carried out
in the presence of a non-interfering b#2e, for exanple a tertiary anine 5
such as triethylamne or NN-diisopropyletllylamne. The amde (XIIl) is
subsequent|ly hydrolysed to the carboxylic acid (XIV) by treatnment with an
aqueous  al kalin antetfen prelfiorrbd@xibdeinsdng thesghameredticdr wxipdeitio isein afaymoni fi cati on
reaction may he carried out usi n??ﬁ?n or anlc co-sol vent such as an al cohol
(e.g. net hané‘l11 fabledar fuRecuranseys; (Bh WiFfaNGIs typical |y heated to a non 10
extrene terrperature for exanple up to about 50-60 C. The carboxylic acid

(XI'V) can th?ﬁarﬁﬁcéi@i@%ﬂ@fo&%@ f&%sasuﬁ%r@fb‘#eﬁl dminReati @ ifblude fablets, by reaction
Wi th an am ne R3- NH2 us;mﬂ he am de form ng conditions descri bed above.

Thus, for ex&mmés caplets %Iéoz@vég?@i §YFpsr e Btions RO S (esansidgsy ¢lisxis@ad i n t he
presence ﬂgls"é%f ?bl‘gﬁ feﬁ%}é?t@l?es%ﬂ&@uc% ;.15 An alternative
] IS'S

gener al route o con’poun or mu i Scheme 2. NO2 NO2

0 CO2H + 2NNR3 NR3 H N-NNN HH (X) (XV) r NH2 O RI1-CO2H R3
Pharmaceutical compositions containing compounds of the formula (T) can be

formulated in accordance with known techniques, see for example, Remington’s

Pharmaceutical Sciences, Mack Publishing Company, Easton, PA, USA.

Thus, tablet compositions can contain a unit dosage of active compound together
10 with an inert diluent or carrier such as a sugar or sugar alcohol, eg; lactose, sucrose,
sorbitol or mannitol; and/or a non-sugar derived diluent such as sodium carbonate,
calcium phosphate, calcium carbonate, or a cellulose or derivative thereof such as
methyl cellulose, ethyl cellulose, hydroxypropyl methyl cellulose, and starches such
as corn starch. Tablets may also contain such standard ingredients as binding and
15 granulating agents such as polyvinylpyrrolidone, disintegrants (e.g. swellable
crosslinked polymers such as crosslinked carboxymethylcellulose), lubricating
agents (e.g. stearates), preservatives (e.g. parabens), antioxidants (e.g. BHT),
buffering agents (for example phosphate or citrate buffers), and effervescent agents
such as citrate/bicarbonate mixtures. Such excipients are well known and do not

20 need to be discussed in detail here.

Capsule formulations may be of the hard gelatin or soft gelatin variety and can
contain the active component in solid, semi-solid, or liquid form. Gelatin capsules

can be formed from animal gelatin or synthetic or plant derived equivalents thereof.

The solid dosage forms (eg; tablets, capsules etc.) can be coated or un-coated, but
25  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



/ EDCIHOBt H-N H (XVlI) Scherme 2 WD 2006/ 077419 PCT/ CB2006/ 000196 72 In
Schene 2, the nitro-pyrazol e-carboxylic acid (X), or an activated derivative
t hereof suc id chloride, is reacted with am ne - | t he

am de forn?ﬁgﬁ%%ﬁaﬁgions descri bed above to give the nN§§85%59ﬁ§% g-anide
(XV) which is then reduced to the corr88spondi ng am no conpound (XVI) using
a standard nethod 5 of reducing nitro groups, for exanple the nethod

i nvol vi ng hydrogenation over a Pd/C catal yst as descri bed above. The am ne
(XVI) i s thepndpdatbspMicbidiomsaritdn Heigastiditestioh! tiaog tHeesbyuubRetelyCO2ZH or  an
activated derivative thereof such as an acid chloride or anhydride under the
am de- f or mi n&eleaspthecrBrouyEa dhs rmachosrethe Heya PLEYadaY® Scheme 1. Thus, for
10 exanple, as an alternative to using an acid chloride, the coupling
reaction can gadealor ifMAidaisn thh doBEn D HRIBAE G pRAed FAGolaMhtdiOBt in a

sol vent such as to give a conpound of the formula (1). Conmpounds of the
fornula (1) icompidiege REapscaptrobinglaggitder ¢xample ajelsass detayingeageprvdpet ed by t he

et descr b ARARAUHNBY KRR RFFRBFShlf PRAiGRIPRUDgg 19 ©f (he

acidity or alkalinity in the gastrointestinal tract. Alternatively, the matrix material

or release retarding coating can take the form of an erodible polymer (e.g. a maleic
anhydride polymer) which is substantially continuously eroded as the dosage form
passes through the gastrointestinal tract. As a further alternative, the active

10 compound can be formulated in a delivery system that provides osmotic control of
the release of the compound. Osmotic release and other delayed release or
sustained release formulations may be prepared in accordance with methods well

known to those skilled in the art.

The pharmaceutical compositions comprise from approximately 1% to

15 approximately 95%, preferably from approximately 20% to approximately 90%,
active ingredient. Pharmaceutical compositions according to the invention may be,
for example, in unit dose form, such as in the form of ampoules, vials,

suppositories, dragées, tablets or capsules.

Pharmaceutical compositions for oral administration can be obtained by combining
20  the active ingredient with solid carriers, if desired granulating a resulting mixture,
and processing the mixture, if desired or necessary, after the addition of appropriate
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.

25  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.



by reaction with an appropriate acyl ating agent. Thus, for exanple,
carbamate derivatives can be prepared by reacting a conpound of the formul a

(XVIT) W tRygbgysorRpyopriate chloroformate derivative. 2@ridseliadd ve
reacti on sequences show ng the conversi on of a conpound of the formula

(XVI1) into carbamate derivatives of th# formula (1) are set out in Schene
a. WD 20061077419 PCT/ GB2006/000196 73 OO0 RNHOM RL ~~J ~NH/ NHOO
R7 NHR70c(o)Cl NNNH(XVII) H Base (XVIl1l1) Schenme 3 As shown in Schene
3, conpounds Hharnwl&cciﬁ(Rﬁ&ZS]slep(il ¥HD) ahidraee usefudyinbigencasing dissobiiobaatest e gr oup

O OR7 ) b d by th
rgic% i onamSI nﬁ %%l?ﬂéﬁ%elftm Boo(r&\y?ﬁtﬁr'w'%bhec?ﬂ%ﬁaor 81[ g?%’? e 5yof '? he

formula R7' - OC(O) Cl in a polar solvent such as THE in the presence of a

non-i nt er f er i Safid dapersipue bf dragLire gapradlypratubsd l&ynmeieor wdveat ¢waparatiar ar ound
room tenperatu

In a variation on this proce the c ound of the
fonnul a (XVI I‘?etﬁ‘?fiénF P sl ipgpestingtiqmateriys @gﬁPﬁPﬁgY"ElcpﬁrW| %ﬂ‘pt he group R71
contains & broapglikiid WES?) 1%.'[n§¢ituréc Qfe IRYRET Qust REIAPeAdWiksodtiRHRS thehe resul ting
br onoal kyl car bamat e can hen "be reacted with nucl eophil es such as HNRSR6
or net hoxyl andragsubstance, followed by hardening by cooling to very low temperatures. The

solid dispersion can then be pulverized, sieved, mixed with excipients, and

encapsulated into hard gelatin capsules or compressed into tablets. Alternatively the

use of surface-active and self-emulsifying carriers allows the encapsulation of solid
10 dispersions directly into hard gelatin capsules as melts. Solid plugs are formed

inside the capsules when the melts are cooled to room temperature.

Solid solutions can also be manufactured by dissolving the drug and the required

excipient in either an aqueous solution or a pharmaceutically acceptable organic

solvent, followed by removal of the solvent, using a pharmaceutically acceptable
15  method, such as spray drying. The resulting solid can be particle sized if required,

optionally mixed with exipients and either made into tablets or filled into capsules.

A particularly suitable polymeric auxiliary for producing such solid dispersions or

solid solutions is polyvinylpyrrolidone (PVP).

The present invention provides a pharmaceutical composition comprising a

20  substantially amorphous solid solution, said solid solution comprising
(a) 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,

25  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



met hyl (nmet hoxy)am ne to give a conpound in which R7a contains a group NR5R6
or a nethoxylam no or nethyl (nethoxy)am no group. In a further variation of

the synthet ¢ Hu$5hown in Schene 3, the piperidine cigﬂp ormul a
(XVI'1) can be reacted with chloromethyl chlorofornmate an Q@?%@Blr&esul ting

chl oronet hyl carbamat e i nternedi ate (not85shown) treated with potassium
acetate to formthe acetoxynet hyl carbamate conpound. The reaction wth
pot assi um acetate is typically carried out in a polar solvent such as DW

with heati ngeetdtophtBxaiPhyRlrd:@papyRicvadeadiob i@t biiepropylexcgssl of 100 C
(e.g. up to about 110 C. Further variations on the synthetic route shown in

Scheme 3 canalg@ate20 found in the Exanpl es below. In many of the reactions

descr bed abQuifreir the Y 1RaillRGRABSHAL, b1 BAIOKECL OfIR 1910 BB GRGUPS tO

prevent reaction fromtaking place at an esira | ocation on the

nol ecul e. Exaxph@sadf3 pigispryidigd foouapsixtandf @mtotﬁohﬂsrocfcblnpmot ecting and WO
2006/ 077419 B 196 .74, de functional groups, can be
found in tdcﬂolr% %’”8 g Prolapghde Or%@r‘n %E%rf%fu@* Green and P. Wits; 3rd
Edi tion; Johralcw&@yeta@ﬁ/eagﬂs],mLQQBbanoA hydr oxy group may be protected, for
exanple, as an ether (-OR) or an ester - C(=OR), for exanple, as: a
t-butyl ether;, 6 a benzyl, benzhy dr henyl net hyl r trityl

(tri phenyl methifipveshppelso FEkaLen 0§4gr~ff rnﬁrcowpﬁﬂfl%%h&ﬁﬁlé@ PRIVEAY yi et her; or
an acetyl eStd@srcn()equfon)SGHQdosa%?&msﬁfblﬁ'e%?é@% Zﬁﬁlegﬁﬁ@&?emgbfélﬁpolé’@gf ;39

protected, for exanple, as an-acetal (R ketal (R2ZC(OR
respectively Known\mwlmﬁntswh@b@dﬁmdwﬁhgh@wpbld(%mﬁ@) tq providatherdesittdt 0 a di et her

(>C(OR) 2)10 b >éo§a§é‘?orh1°?%r"\%xtaﬁhw £9£ sglé%gﬁ?éogtab@thg SQ@{OYU’[?O'HGD?QI% d wﬂﬁ%ga' dehyde

or ketone group-rs rea ener ysSi'S Uusl ng rge excess
of water in Tahl&su’ﬂé@a&mﬁéadﬁbrﬂmltdor (Ba dlalmegﬁngaMmmmanbe spnfmtamu’ed, for

exanpl e, as an am de (-
P r%let can congam the 30113 so?utlon blllen(calec? w1th at least one disintegrant, a
lubricant, a surfactant, and a glidant. The chewable tablet can contain the solid
solution blended with a bulking agent, a lubricant, and if desired an additional

15  sweetening agent (such as an artificial sweetener), and suitable flavours.

The pharmaceutical formulations may be presented to a patient in “patient packs”
containing an entire course of treatment in a single package, usually a blister pack.
Patient packs have an advantage over traditional prescriptions, where a pharmacist
divides a patient’s supply of a pharmaceutical from a bulk supply, in that the patient
20  always has access to the package insert contained in the patient pack, normélly
missing in patient prescriptions. The inclusion of a package insert has been shown

to improve patient compliance 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

25  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.



(-NRCO-OR), for exanple, as: a nethyl am de (-NHCO CH3); a benzyl oxy am de
(- NHCO- OCH2C6H5, -NH-Cbz); as a t-butoxy am de (-NHCO OC(CH3)3, -NHBoc); a

2- bi phenyl - 2-or anaxy, ami de (- NHCO- OC( CH3) 2C6HACEHS, - NH@(?&@@%@% a

9-fl uorenyl methoxy am de (-NH Fnoc), as a 6-nitroveratr

(-NH Nvoc), as a 2-trinmethylsilylethyl ®y am de (-NH Teoc), as a 2,2, 2-
trichl oroethyl oxy amde (-NHTroc), as an allyloxy amde (-NHAlloc), or as
a 2(- phenyl sul phonyl) et hyl oxy am de (-NH Psec). O her protecting groups for

am nes,  suclExaspleyéf fofm@aiiARForrBetalNR RO ial &drinistr@i@uURsudd ncl ude
t ol uenesul phonyl 20 (tosyl) and_nethanesul pho{}ﬁl f( mesyl ) groups and benzyl
.0

groups such ®ReSsyigsapa sunpesiknsiey whiskymay tony € mmedfrmpashared aci d group
may be prote : |en : 1 7 al kyl ester (e.g., a
ot hyt ooy er AR by Gl Lol BROTR oy Ampind 7 & LY €SLel, (9

trihal oal kyl ester); a triG.7 alkylsilyl-C3_7al kgl ester; or a C5_20
aryl -G -7 al KBpmpesitiens foradministatinarby)ihhadatios maydalei the ivared ynhalebteer ) ; or as an

am de, 25.for_exanple, .as a nethyl am,de. A thiol .arqup . e protected,
for exarrplse, pggé%{%g{nﬁf’sdﬁ?lﬁeorr hf”-"glﬁf ,po‘f%)? S@)%?'asr’rﬁ?de?ané’g :a(agl@%gﬁ%{%/ "t hi oet her; an
acet am donet Ryhded fem dsing-poGid2Nmkilei@elddes or abkisyl didpehdigg devices.mBebhat e
conpounds descri bed above are_ novel, Accordj ngl y, in a further aspect, the
i nventi on pr 8§YiERSSTHEHEKNQWE M € fminitie kR by mbdlations Hie nowdisde a 30 novel

conmpound of tf&ﬁmia@i'bﬂ?%ﬁicﬁ%xﬂ rise Hektivd Mlpound LM th& wiknM kWi €in R and
R3 are as defined heréiln. 2%06/ 077419 PCTI (B2006/ 000196 75 Met hods of

Puri fi cati onpowderebdiusnhsich palactpee.i sol at ed and purified by a nunber of
met hods well known to those skilled in the art and exanpl es of such net hods

} l”g's ﬁdghﬁg ;rgtr'fg% ?%%ﬁc%ﬂhg %f(jtﬁlﬁﬁ}%iuﬁ%%swiﬁ%lqergﬁy SRR QRIQIEARY (e 0.
and, as such, will typically contain sufficient compound to provide a desired level
of biological activity. For example, a formulation may contain from 1 nanogram to
2 grams of active ingredient, .g. from 1 nanogram to 2 milligrams of active
ingredient. Within this range, particular sub-ranges of compound are 0.1
15 milligrams to 2 grams of active ingredient (more usually from 10 milligrams to 1
gram, e.g. 50 milligrams to 500 milligrams), or 1 microgram to 20 milligrams (for

example 1 microgram to 10 milligrams, e.g. 0.1 milligrams to 2 milligrams of

active ingredient).

For oral compositions, a unit dosage form may contain from 1 milligram to 2
20  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.

25 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



5 Preparative LCG-Ms is a standard and effective nethod used for the
purification of small organic nol ecul es such as the conpounds descri bed
herein. Th ggf OF  the liquid chromatography (LC) pendBawes00196
spectronetry ) can be varied to provide better separation of the crude
materials and i nproved detection of theg7sanples by M5. Optim sation of the
preparative gradient LC nethod will involve 10 varying colums, volatile

el uents and nodifiers, and gradients. Methods are well known in the art for
opti m si ng proepditiens mediatel Mcyntin ldoprmdent dinases andi glynogentsgnthess kippeg-3f y

compounds. Such netheods,ate described in.Rosentreter U Huber U ; Optinal
fraction col f@‘@f’ﬁpeéo ﬁu"B?déSB%ﬁ%ff"i???ean fﬁwgionﬁa‘ifosﬁ‘oo‘%ﬁé%e: 2004; 6(2), 159- 64
and Leister W Strauss K, Wsnoski D, Zhao Z, Lindsley C., Devel opnent of a
15 cust om hi dgrietcompoghipute geneqahy admingtdrédyoiadubjbetdmatadgrfapdly / mass

spectronet er lLatformfor th eparative purification gnd anal yti cal

anal ysis of ¢ ffF?ﬂlonigobFWFg"sg{l Bl RFUEIS ?1a§1(y§) UMgBo.9. One such
system for purifying conpounds via preparative LC-M5 is described in the

experi mentsal BREHMBBudde AW alidalo b dminkes e aflduhils €kt b thétpaatitaly | |
appreciate 20 that alternative systens and nmethods to those described could
be used. |n parrerbilagiicallyypefal andveuch geperpliy areingertqxes. pHQ eV ehdR REHE ni ght be

used in pl acesit%tiﬂtn?gfgf Q)Ya‘ﬂ@?@intﬂpﬁﬁgg%ﬁﬁa}g@e@@%&?&i Heb&entR3L Ppreparative

LC- M5 systens utl reverse p ofatile”acidic nodifiers, since
t he approach ddminigeyngd E@opame of the forhmila Bumay owreeightheodisaslvaitigesof ecul es and

because the eluents are conpatible wth 25 positive ion el ectrospray mass
spectronet ry. % “b‘i@??g? %F%retf%ﬁf’dw& rcﬁifﬂf)leay %’f‘ﬁﬂd&ﬁg%@l Tb[er}8rnal phase
LC, al t er nat i aalivisterdonioRHdd R Ridoants A fre abdsiated W ddgfleof @ixicigs outlined in
t he anal ytical nethods descri bed above could alternatively be used to

purify the caonpounds. Pharmaceutical Fornul ati ons WO 2006/ 077419 .
PCT/ GB2006/ 00t eggmpounds may be administered over a prolonged term to maintain beneficial
therapeutic effects or may be administered for a short period only. Alternatively

they may be administered in a pulsatile or continuous manner.

A typical daily dose of the compound of formula (I) can be in the range from 100
15 picograms to 100 milligrams per kilogram of body weight, more typically 5
nanograms to 25 milligrams per kilogram of bodyweight, and more usually 10
nanograms to 15 milligrams per kilogram (e.g. 10 nanograms to 10 milligrams, and
more typically 1 microgram per kilogram to 20 milligrams per kilogram, for
example 1 microgram to 10 milligrams per kilogram) per kilogram of bodyweight
20  although higher or lower doses may 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

25  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 admininstered

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



76 While it is possible for the active conpound to be adm nistered al one, it
is preferable to present it as a pharmaceutical conposition (e.g.

formul ati 0%02%9(,'73%1'1§i ng at | east one active conpound ofp“lr,lpﬁe’:%%gg;(%gﬁkon
a )

toget her wi th ‘'one or nore pharmaceutically acceptable c J uvants,
excipients, diluents, fillers, buffers,8% stabilisers, preservatives,

| ubricants, or other materials well known to those skilled in the art and
optionally other therapeutic or prophylactic agents; for exanple agents

that reduce qfiscB8htifRél #r@ periBB s@th dsRSvesk 881 BEL REEScATARGIsRL BElanMtted
chenot herapy. Particul ar ‘exanpl es of such agents include anti-enmetic agents

and agents tieapd pichvaeatwesk anesr eubroughat thedaration obthe disatmsnhesg i associ at ed

10 neut ropeni conpl i i . . i,se: f d level s of
red bl ood ce a‘g{il)gers \%\/ﬁ??q;e}l%gﬁ rgglgl eggﬁ%él?&%éét%g%Iaﬁelgérgl{/tlgﬁlr)%ggl}{featg in (EPO,
granul ocyt e mgarcapivAgemncadnimiytraivh tihatyelespifoae week ¢ridhESedk ofina two

gr anul ocyt_e-col on stimul aging factor (G CSF hus, the. present invention
further provi¥ess &Pﬁﬁ"gé&? C%fﬁhrt‘??)ﬁﬁgési“&‘i?fﬁs‘?’gegé’}-ftilgr%‘ivwg oﬁ’bta’\?_e, and

net hods of nakicRgoff; RITBHNRERY bh 64 weQERESbit dreRveeRBRirsd Weeksd@Mifyd Ng at | east
one active conpound, as defined above, together with one or nore

phar naceut i catneyr aosepcles) @2.dadrd,ér 6,7, 8x&erpilonmere eyeldser s, adj uvant s,
stabilizers, or other materials, as described herein. The term

"pharmaceut | ogh by AROER! ARLE roRfy NARHDRLE! B POV ki beGRmAgS 20

mat eri al s, conpositions, and/or dosage Torns are, wt t he scope of
sound nedi caddnjinistgriega corsprundlof thefformules@) dsrlefioet lectin i 4 Harting dosaggues of a

" esponse. bt Wit prngt chirany EEEA LSt B gl et s Py Fedsonabi e

benefit/risk ¢ffitdcus Eaivbf daroings/60 ks ﬂaq@{fﬁlent@i 6.7- Miglg/kaldag) &an” accept abl e”
in the sense of bei ng conpatible with the 25 other ingredients of the
formul ati on. efficacious dose of 72-274 mg/60 kg/day (equivalent to 1.2-4.6 mg/kg/day)

although higher or lower doses may be administered where required. The mg/kg

dose would scale pro-rata for any given body weight.

15  Inone particular dosing schedule, a patient will be given an infusion of a compound
of the formula (I) for periods of one hour daily for up to ten days in particular up to
five days for one week, and the treatment repeated at a desired interval such as two

to four weeks, in particular every three weeks.

More particularly, a patient may be given an infusion of a compound of the formula
20 (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.

25 Ina 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.



Accordingly, in a further aspect, the invention provides conpounds of the
formula (1) and sub-groups thereof as defined herein in the form of

phar maceut i&@%owﬁ;mppsi tions. WO 2006/ 077419 PCT/ GCB2006/p@@@:83606/0d0f96The
pharmaceuti cal conpositions can be in any formsuitable for oral,
parenteral, topical, intranasal, ophth#8 mc, otic, rectal, intra-vaginal,
or transdermal adm nistration. Were the conpositions are intended for
parenteral admnistration, they can be formulated for intravenous,

i ntranuscul arUlti}aneI}@H@WNeQﬁﬁ@huanﬁty%ﬂ@&ﬂ%&iﬁ@@ﬁﬁlirﬁﬁéﬁe@bﬁc_l matygevfor for direct
delivery into a target organ or tissue by injection, infusion or other

means of del iop@pgsitiomesed 8l hepgmmansupsés with s nadre ofiedissashor short term
pnfuston of 10g8bebalhailby'BiAl At ARG, Y| A BRERNYFPor MebhyRish O L h ough

the utilisatio a suita usi on punp. armaceut 1 cal “tornul ati ons

adapted for parenteral adm nistration include aqueous 10 and non-aqueous
steril e i nj ecthesnmpeungs obfesmuhi (Drenerayb-gronpssisdefnad hegsin gembes,  buffers,
bact eri ostat s, €Q- i v i res. . dextrin

conpl exat 'on SgEEEeA SRk Soie FABRUG: RN e R bR SHEL BN 12T

enul si on f orcotbadatiomthkrapy Whhsneef soreueine sompdars fotratngnt ofosomes, gel | abl e

polymers for formng polyneric gels, | hiljsatio rotectants and
conbi nati ons Hﬂftlcﬁgéa‘g%asfé te, q{ﬁ%ﬂ@?aa? gd,gt“‘sfhé?ﬁs? F%"Sﬁgat"mpeé@ti ve ingredient

in a sol ubl e HeRsiiBepndldsmREE Bk AMPIEOSE othe? B pRhtiO1heh® OF MRt 4piddithdd mlabe bl ood of
t he intended recipient. Pharmaceutical fornulations for parenteral

admi ni st rat i d adminisiered ot aded tedsthet Gyheihst congureenily cantdiffasnt Beieous steril e
suspensi i ixnC S i . hckeni.ng agents (R
G Strickly, V@S%EWI%}ZI:TJ%Q © glu%(lﬂeogt% %qbﬁggggﬁl@gﬁa%}Glt%r%%&a%%liﬁge%ég formul ati ons,
Phar maceut i cabpdieseadse inhibitas, 2lkyR}ing Ofbhis, mtidiiabd B}, DMAdingrsyol ecul e that is
oni zabl e Canmigr(ac)tlﬁ)%euig})ilbitgr%(Etuhl(ljlir} tgfgegr?gs ééeg’g),%?or;lgglg}lel’l%}ltlil?o%ieg%ng |s_{gnal

transduction inhibitors, particular examples being cisplatin, cyclophosphamide,

doxorubicin, irinotecan, fludarabine, SFU, taxanes, mitomycin C and radiotherapy.

15 For the case of CDK inhibitors combined with other therapies, the two or more
treatments may be given in individually varying dose schedules and via different

routes.

Where the compound of the formula (I) is administered in combination therapy with
one, two, three, four or more other therapeutic agents (preferably one or two, more
20  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

25  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.



adjustnent if the drug's pJC, is sufficiently away fromthe formnul ati on pH
val ue. The acceptable range is pH 2-12 for intravenous and intranuscul ar

admi ni st rat\ivgq ocRtHs19 SUbcUt aneousl y the range is pH 2. 7p@qlsp20f3R0M94 Ut i on pH
is controlle %y either the salt 25 formof the drug, strong acids/bases

such as hydrochloric acid or sodium hya oxi de, or Dby solutions of buffers
whi ch include but are not limted to buffering solutions forned from
glycine, citrate, acetate, nmleate, succinate, histidine, phosphate,

t ri s( hydr oxyFestukg/in)cambiratien therrey Wi agptheighemathibanentis. agifetbeonbi nati on of an
aqueous sol ution a er-s0] ybl e i o) [.sur 30 (i.e., a
cosol vent) icsongjfofnéd]ngfl@%ﬁ@q%ﬁ[a’l @j aélg'i% g%lt‘gg‘%gllrg%ﬁff@rtc%r\éﬁ%% O%}gle{h\;\g%%@r%{csol ubl e

organi ¢ WO 24p@futk Oaivée] BorREAm 20011060 1}ether/i@ astokapefosn andaising taat ant s used

in injectable formnmulations include but are not, limted.j1o ropyl ene glycol,
et hanol . - pol EeHEHEneF JEsTPeBDIEeEI Pt IeBRE Vg B vidve) HERRRLF n

di met hyl aget g enaly BV rm MR i lately M QBSONBEHMMN IR REAREQkI(E) |

di et hyl sul phoxi de” (DVBO), Sol utol "HS 15, Crenophor EL, Crenophor RH 60, and

5 pol ysor bat etigoallysughinsgratignafor 8195 vsan usual |y be, but are not al ways,
diluted prior to injection. Propylene glycol, PEG 300, ethanol, Crenophor

EL, O em)pho{i gﬁ'sé%rfﬁcinéﬂﬂ thd %&?H%&\% ﬂ'ﬁgu&gxggs %nﬂﬁx ESthinb R é‘ne?zflga”i c

wat er-mi sci b vents and surtfactants comercially avail abl e
i nj ect abl e flowlddgt tlenpsimgdegimps bl aosbihation therabientt isens wi th 10 each ot her.
The resulting organic formulations are usually diluted at |east 2-fold prior

to IV bol us ﬂet]lo}{sio FqSi on, Alternatively increased water solubility can be
achi eved thrmg%ﬁvﬂeétgp%?— conpl exation with cycl odextrins Li posones are
cl osed spherjcal vesicles conposed q% ter |iphd bilayer 15 menbranes and
an' i nner quiido FERL LRI TR uRo N Bimulelbes PRyt s Rl

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.

For example, a biological sample taken from a patient may be analysed to

15  determine whether a condition or disease, such as cancer, that the patient is or may
be suffering from is one which is characterised by a genetic abnormality or
abnormal protein expression which leads to over-activation of CDKs or to
sensitisation of a pathway to normal CDK activity. Examples of such abnormalities
that result in activation or sensitisation of the CDK?2 signal include up-regulation of

20  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

25 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.



m Dependi ng on the | evel of hydrophobicity, noderately hydrophobic drugs
can be solubilized by |Iiposones if the drug becones encapsul ated or

i nt ercal at edyoMobdldAsbhe |i posome. Hydrophobi c drugs can pds@sh8sceldgbi |i zed

by liposones if the drug nol ecul e becones an integral part of the lipid
bi | ayer 20 menbrane, and in this case, ?he hydrophobic drug is dissolved in
the lipid portion of the |lipid bilayer. A typical |iposone fornulation

contains water with phospholipid at -5-20 ng/m, an isotonicifier, a pH 5-8
buffer, and opitispthaphtient mapbesitgectdd to Thmghastimtdsttoidotest amyrkee presented in

uni t - dose or | tj-dose. containers, for. 25 ex | e seal ed anpoul es and
Vial s, and ey GGG SaPrREd PR Ul SEIOST PRI PR CatPrSORARL i on
requiring onl gpCheada. TR dbfiedsBhRilide®sdrécditicd Byanhider we fnelude exanpl e
water for injections, immediately prior to use. The ﬁharnaceuilcal

formul ation ceémetempikeisdprdeding fprexpmple; b measreesnpolHN Aosompositigfa (1) or
aci d addi tg on; . i) I : re of WO
2006/0774f% ﬁ&%ﬁk&ﬁ%@%&%ﬁ@?ﬁ @99@%ﬁ%§§%§% fg%%gagm%EW%ggfgﬁgﬁ%ﬂ%reeze-drying
and | yophi | i sctatateristiccofiupeegflaion aispdin B) éxchidnganzgye activity, enkymypi cal process
is to solubiljse the conpound and.th esul.ti lati.gn is clarified,
sterile filtekgﬁ&gﬂﬂmgé ?ﬁ%%l “*P%ﬁ%%%?ﬁ@ aPigﬁ%@%FgFﬁgf Cappropriate for

| yophi | i sat i osfofegmeBtionét pkdtdins.| Turhf\@s Gk epefulitichl F.cyéIREY, cl&sdf P2Irdr al |y
stoppered with |yo-stoppers. The fornulation can be cooled to freezing and
subj ect ed t o P3/gphi ba Resiquinslyseasdtivedte Sh¥kaingibitersal wmnews My drefprentialig et i cal |y
capped foggin [ [Helab] - tion will
typicalIyE@La§€%3§{%ﬁ#@ggﬁgﬁg+ﬁ3ggg#gé%ﬁ%gg{,1é8§.7p§§§%? an g%be.g. | ess
than 1% by weTlylst the patsmtimen bevsitgértedad atdiagndsyio pdst foeleteta Mlagket yophi | i sati on

Formulation ngy SRALE! &b QLOEARAIRIGHE o Riss S¥ &R Go7.

The diagnostic tests are typically conducted on a biological sample selected from
tumour biopsy samples, blood samples (isolation and enrichment of shed tumour
15  cells), stool biopsies, sputum, chromosome analysis, pleural fluid, peritoneal fluid,

or urine.

It has been found, Rajagopalan et al (Nature. 2004 Mar 4;428(6978):77-81), that
there were mutations present in CDC4 (also known as Fbw7 or Archipelago) in
human colorectal cancers and endometrial cancers (Spruck et al, Cancer Res. 2002
20  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.

25  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.



t hi ckeni ng agents, dispersing agents, buffers, antioxidants, preservatives,
and tonicity adjusters. Typical buffers include phosphate, acetate, citrate

and gl yci newg JcaaRhes of antioxidants include ascorbi c |aicB2066@b196n
bi sul phite, sodium netabisul phite, nonothioglycerol, thiourea, butyl ated

hydr oxyt ol uene, butylated 15 hydroxyl a% sole, and ethyl enedi ani et etraacetic
acid salts. Preservatives may include benzoic acid and its salts, sorbic
acid and its salts, alkyl esters of para- hydroxybenzoic acid, phenol,

chl or obut anolln stresiing byaRTHGR, the lavelhef mBNA in thetrwiuk sressessedblysrdating and

cetyl pyri dini hl ori de. ffe nentioped [ evd,Qusl| as well as
dext rose and @ﬂ%&ﬁ?ﬁ-‘/&fﬁﬁwﬁgﬁ* @ﬁﬂwﬁég%%g@c& o %ﬁ{ﬁ%?ﬁygﬂﬁbﬁl ca%’j ust ment i f
necessary. Bulikihb® FPER smAfRaG6) GieeleWtidtSTPrintrd, wapdunditwas foon t echnol ogy
for facilitating the process and/or providing bulk and/or nechani cal

integrity to amdificgtinmpreiknayn éukpersonsilled iythg gen NuglsigrrsidmppREroniat or

sol ubl e, i i i = L dri i t he
conmpound gf s%ld?%{ é@égg%’?%‘?‘ﬁ‘?ﬂoﬂ# %Ealg%%dg?’%gIdﬁﬁng%%%%kazrﬁsﬁ iggllo);g{kll%up?l’zed cake,
a nore opti mef.M. eedz edsdrGurregt Protcels $n MotkcnlapB thlagyd2 g nfshatWileyr &Sonst i t ut i on.

The bul ki ng ent may al so be utilised to nmeke the | ution .isoetonic. The
wat er - sol ubl ZI%B'u?rlJf’ﬂ%’ @g@ﬁ%‘a ’eﬁs‘baedlgﬁvtoﬁf’lst%%ulg%{:?rrﬂég%%tapgﬁmlvaté%léept abl e
inert solid neweriadsmicymtaabinDidse dRéRfiodsyan RahipaBtibaninv@uiig nbelkki ng agent s
i nclude, 30 for exanple, sugars_such as gl ucose, I%ﬁ)fgéolgmose, and

C .. Su( I mal,
| act ose; pol yasidigehsiaueyme adsosicerribad i Fembressxd 8l 2006106 as sorbitol
or manni te}; ARLAG: R¢LOSBHFNaAS XAE SPGg RALYEILB345 Prés.
pol yvi nyl pyrrgﬁ%@ ne; agﬁé %gﬂ?sac’%ar :Sglz%g suc%1 as 1dex?rém. The ratio of the
wei ght of t heAlwrhdtivaly sepermertiolly heilakle ghford¥T-BERi (fas cxamploRodhd s typi cal |y
Wi thin the r %Ec&lgroﬁqog}?e%galg) rrtla%' b%bu%lejé, or5tne h%&olgé(yazggpélepfo%il i %Héd étatteg) about
patents 4,666,828; 4,683,202; 4,801,531; 5,192,659, 5,272,057, 5,882,864, and

6,218,529 and incorporated herein by reference.

15  Anexample of an in-situ hybridisation technique for assessing mRNA expression
would be fluorescence in-situ hybridisation (FISH) (see Angerer, 1987 Meth.
Enzymol., 152: 649).

Generally, in situ hybridization comprises the following major steps: (1) fixation of
tissue to be‘analyzed; (2) prehybridization treatment of the sample to increase

20 accessibility of target nucleic acid, and to reduce nonspecific 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,

25  withradioisotopes 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

30  Wiley & Sons Inc and Fluorescence In Situ Hybridization: Technical Overview by



53, e.g. in the range of about 1 to 2. Alternatively they can be provided
in a solution formwhich may be concentrated and sealed in a suitable vial.

Sterilisati @iy RbsFosage forns may be via filtration or Ryp@gieegdediekng of
the vials and their contents at appropriate stages of the 1Jor mul at 1 on

process. The supplied fornulation may r®quire further dilution or 10
preparation before delivery for exanple dilution into suitable sterile

i nfusi on packs. Extenporaneous injection solutions and suspensi ons may be
prepar ed fr ookt éiS.eBarfettihavislecymeDidpiesisaf Canch Méthodsl and PretoqlgDad r ed

enbodi nent of t i.ny j O h ceut onposjtiqgn.is in a form
suitable for qd:§3§m§d}f$ﬁéi9f?@t‘é;gg?r&? g@%l%%?nﬁé%%?ﬁ%é@hﬂ@ﬁs& i nfusi on. 15
Phar maceut i caljoeauimadtditigas of the present invention for parenteral
injection can also conprise pharmaceutically acceptable sterile aqueous or
nonaqueous sol utions, dispersions, suspensions or_emulsions as well as
sterile powdehlernasivelysthe peatein pradypts exmessedsiramtheanRAsanaydeassyed by ons or

di sper si ons |t BEpdns o6 S AIAINGRs ADlid P2 BhBun@BS e, and nonagueous

carriers, diluents, solvents or v es 1 nc e water, 20 ethanol, polyols
(such as gl yaeicoititer ptatgsy Westerngblyitiof,, 2-dioleysotay DA oflagiytdmidage t he i ke),
car boxynet hyl cel | ul ose itable m xtures thereo ve ab oils (such
as olive oi |§UGRYIFH; E@?Sd%ﬁjso%?}a%%?y aéjlsato eémseﬁ@ﬁs grgovgl ﬁ\jbe %‘% goéte. Pr oper
fluidity can degectibitpatifiegrotdiny. Deweatigl Methds Wdigd isridotheagabf i@ material s

such as lecithin_ by the nmaintenance of the r,eegﬁ;i red particle size in the
case of di spessiBnantibadigsHyhe shalledsersonsyilhrecagnizesbtahsych WRk-keoWibosi ti ons of
the preseqy i@ b i; L UY%ARL S 1SM SR, RBor PHESET Vat i ves,
wet ting agﬁent s#ﬁgﬁufgrg%ﬁgdn?ggﬁ%g?ﬁéﬂhd%sprgl?’s(?ng aggnt%r.&P? evention of

t he action ofdetdctiomafl Gab# yasansagoubtbecapplicablt ibyhetresentmabaisi on of vari ous WO
2006/ 077419 PCT/ GB2006/ 000196 81

Therefore, all of these techniques could also be used to identify tumours

particularly suitable for treatment with the compounds of the invention.

Tumours with mutants of CDC4 or up-regulation, in particular over-expression, of
15 cyclin E or loss of p21 or p27 may be particularly sensitive to CDK inhibitors.

Tumours may preferentially be screened for up-regulation, in particular over-

expression, 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 for CDC4 variants

prior to treatment (Rajagopalan H, Jallepalli PV, Rago C, Velculescu VE, Kinzler
20 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 é disﬁﬁct
clinicopathologic entity of non-Hodgkin's lymphoma, characterized by proliferation
of small to medium-sized lymphocytes with co-expression of CD5 and CD20, an
25  aggressive and incurable clinical course, and frequent t(11;14)(q13;q32)
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



anti bacterial and antifungal agents, for exanple, paraben, chlorobutanol,
phenol sorbic acid, and the like. It may al so be desirable to include

i sotoni ¢ aget Mo@iehoas sugars, sodium chloride, and thecHcERos®odsonged
absorption of the injectable pharnaceutical form my be brought about by
the inclusion of agents which delay 5 aB$orption such as al um num
nonostearate and gelatin. If a conpound is not stable in aqueous nedia or
has | ow solubility in aqueous nedia, it can be fornulated as a concentrate
i n organi c sofliveast shoulflite exploceimnrtht basisodithetdereriteriadidngs etchl (oMal | ower

concentration.in eousS.. t and can.be sufficiently stable for the
short peri od B%agP-%Qil%Yr"t{@-%%@ ‘?e\eg].eloﬁfﬁlgarrgﬁgpﬁe’iqﬁal lrtl%{vﬁerrevféélaspect, there is
provi ded a phaifi¥BGRIShiIPOR 288" 6Ydlin®N (CUND 1)k fr@sston 10 RidigUROdagnosiel ution

conposed entirely of one or nore organlc sol vent s, an be dosed as is

whi ch
or nore conmoffHantieicell banrkiorts MGy _eétﬁl\QCE_R&hﬁme%ﬁd‘*%_%é!%pﬂ@?oﬂbx_tr_ose; _
puf fered or _noll dMhR' Rl ARG PR %e&aﬁa&@éycﬁmm@éfﬁ@%%@ pients in

oral and injecta ations, ar maceut’i cal Researc 2004,
p201-230). Exfoupd thet gfantiGtisgoRVEHIR fangcliad f aBNaAmamalizedge 6B31I9emRNG! ycol ,

PEG300, PEX400, .et hanol di net h tam de (DVA), N-nethyl-2-pyrrolidone
(v, Phar s Bin By S a it b tsdt MR o mb i) s e e R
pol ysorbat e. PRafehis iihdredittanc@&ddaldbs ssledted fop GSatest WiEHP CDEinaibitdd- 80%

propyl ene glycol, .and 20-30% et hanol. _ One particul ar non agueous sol ution
i s conposed ofsinBdsgosks feetnauting akave. AngowseRpognunonly ayerempesKErinis 800

propyl ene gl yeodic 8k 1 Ly in SaMCRhS&r HiGviARA 1D

conbi nati on aﬁglusugﬁeﬁe%gﬂnﬁﬁgg&%wg?gt %%p?%?%%e gre Ivrg%?rus or 1V

i nfusi on. Thealf GmiceaResa 68, 480+480p| Tierdfdre bomastdander onay impaticB@%ef or

G ycerin, propylene. gl PEG300, PEGA0Q,. and -20% for ethanol. The

typi cal armuﬁ%{aée‘?%llﬂg?éﬁ%’]@&&%ﬁ“@?ﬁ&%ﬁﬁ%’ﬂis are --15% for dycerin, 3% for
DVA, and 25 -10% for propyl ene glycol, PEG00, PEX400 and ethanol. In one
preferred enbadtifmghl Ufe t he i nvention, the pharnaceutical conposition is in

In a further aspect, the invention provides the use of the compounds of the formula

15 () and sub-groups thereof as defined herein as antifungal agents.

The compounds of the formula (I) and sub-groups thereof as defined herein may be
used in animal medicine (for example in the treatment of mammals such as
humans), or in the treatment of plants (e.g. in agriculture and horticulture), or as

general antifungal agents, for example as preservatives and disinfectants.

20  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

25  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



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

or can be i Ry@edgsh7kfat 0 an infusion bag (containing a p (cally
accept abl e exci pient, such as 0.9% 30 saline or 5% dext P§£/§?&gé4og%e

admi ni stration. WO 2006/ 077419 PCT/ GB20¥%6/ 000196 82 In anot her preferred
enbodi nent, the pharnmaceutical conpositionis in a form suitable for

sub- cut aneous (s.c.) adm nistration, Pharnmaceutical dosage forns suitable
for oral adnmBpidetmeghyesn, bnial metesdl adfb@iods causaiisuCanlidaciyit e $c.g.phiubls

| ozenges, syru ns owder s, l.es, .elixirs an 5 suapensions,

subl i ngual t&Bgzééf?ﬁlﬁgﬁ%ﬁgﬁér?%QO&PQEU%E%GEFQPO%&@@A&?G Z%H’é‘i“ﬁtﬁ’i? uti cal

conposi ti ons {GORE gbdnBgk &%mymﬁ oPystdnfic fidbMihRctidns c&@ed BE, fof or nul ated in
accordance with known techni'ques, see for exanple, Rem ngton's

Phar maceut i caiasplecbandida allredos fotyptostrcnyneotpansy Aspgillontlayms, USA. Thus,
Labl et conpos| LLaNG GAMeSAN! Acliaball b d05A8818L AGhLUE,£qIPOUNd oget her
I or ch”as a sugar or

10 with an ine uen carrier su sugar al cohol, eg;
| act ose, sucrBlsstomycgar bitol or mannitol; and/or a non-sugar derived dil uent

such as sodi um carbonate, cal ci um phosphate, cal cium carbonate, or a

cellul ose or _deriyvative thereof. such, as hyl . cel | ul.os et.ny| cellul ose,
hydr oxypr opy!™® ﬁ’écftlrWIasQ?éFltﬂ?ﬂ IB‘éeél,u_oﬁﬁ@vé‘gé?%%g&”‘éﬂ]pwr?pﬁn@fﬁ?f @flﬁ'ﬁhﬁaﬁ Tabl et s
may al so contgichdiigMbrtchBRdprde, icBApAdheNtSnFRnD bnthe Agnandt (Dangfiaul ati ng
agents such as pol yvinyl pyrrolidone, disintegrants a{(ﬁe. g. swell able
crosslinked pEvUpsEicseod gt fefigd bprgitp gaihes avibanigasiquiiraily| aseqptaileodibpent

lubri cating o?gﬁ%s. (e.g. stearates), preservatives (e.g. parabens),
antioxidants (e.g. BHT), buffering agents (for exanpl e phosphate or citrate
buffers), and effervescent agents such as citrate/bicarbonate m xtures.
Such exci pi enths izvestiovefurthiroridesrometbodof treafife aresdmelditstudiisrmswadl i n det ai |
here. such as a human), plant or seed having a fungal infection, which comprises treating
said animal, plant or seed, or the locus of said plant or seed, with an effective

amount of a compound of the formula (I) and sub-groups thereof as defined herein.

15  The invention also provides a method of treating a fungal infection in a plant or
seed which comprises treating the plant or seed with an antifungally effective
amount of a fungicidal composition containing a compound of the formula (I) and

sub-groups thereof as defined herein.

Differential screening assays may be used to select for those compounds of the

20  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, CKS]I, can be
used in the treatment of candidiasis. Antifungal agents can be used against
infections of the type hereinbefore defined, or opportunistic infections that

25  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.



Capsul e formul ati ons may be of the hard gelatin or soft gelatin variety and
can contain the active conponent in solid, sem-solid, or liquid form

Cel atin capgghgsoagn be formed fromanimal gelatin or HidRbcRND6 Pl ant
derived equivalents thereof. The solid dosage fornms (eg; tablets, capsules

etc.) can be coated or un-coated, but 2%typically have a coating, for
exanple a protective filmcoating (e.g. a wax or varnish) or a rel ease
controlling coating. The coating (e.g. a Eudragit TMtype polynmer) can be
desi gned to rAisegsisdrived acthe iet cawbPpaseeiid scidendordtgsnts @didhanayt beasefuhfor hi n t he
gastro-intestipal, tract. Thys, the coatjng can be selegted so as to degrade
WO 2006/ 0774119hlgt§'ﬁse%@eﬁ@}lﬁgwﬂ%lmpélﬁataélwy@élﬁﬁ‘éﬁ%ﬁsﬁﬁpcﬁé‘ﬁﬂﬁti ons within the

gastroi nt est i ABdrofllosis imudoRRY &R, ﬁ@gt@rﬁ%éo‘s’i@,l deotricBbEae/ ptdiBcampound in the
stomach or in the ileumor duodenum 1nstead of, or in addition to, a

coating, the dregoliastonnecopis.cvetidiodomyrosis sonidipspenopis disteplagmasisi ng a rel ease
control li E ...l el . I L Gh .5 may be
adapt ed t(r}g sglggdg“hr{}iﬁ%flls’réﬁﬁggéogldt% ﬁé%g%%%%ﬂ%ﬁ:la%e{ @go@gﬁogl}st %lrllcgm(g??’var yi ng
acidity or alkahdliasis,\orisporbtiehess t Theidiff@aitiasdreehingabsayftdrdsenated toel y, t he
matrix materigl ,or release retardi ng coating can take the formpf an

erodi bl e poly tify é‘.‘ttjﬁmﬁglr?&fﬂét? é"’%“g cfﬁvﬁé‘eﬁgf:‘f}ﬁe"rague\mFll?ﬁreiagn%ﬁ tantially
conti nuously &‘sbé}gﬁl@s@% LhRRigARAGLHE ODR gPRSS8Sed R Yaht §iRR agast r oi ntesti nal
tract. As a further al¥ernat|ve, t he ac%lve 10 conpound can be fornulated in

a delivery syAsperaillusdumpgabisi depsrgiiveolldves, doneredlus oiger, tispergdlug aklulans, t he
d. t t.ai |
conpound. ; £snpt A %%Jgﬁiﬁx‘; ge;rgerug,g)‘? NG he %gk&%’celgfe&f%%%g}%ﬁ%gy%% it E%‘?{ re ease

formul ati ons Ay i'n-accordance w nown to those
skilled in tha&sardan bd derivededfomeeist sucka bs Rigingpas afrhiatss Rbkroptd @gzdey om

approximately ] %.to 15 roximately 95% preferah fro p imately 20%
to appr oxi naté{’%}&%‘%’mbg&gi 8&5@@% it .uq%%%s 9 f%&Pp@thi ons
according to ¢hembivenis MR pABYgdEPneumocystis carinii.

By way of example, in vitro evaluation of the antifungal activity of the compounds
15 can be performed by determining the minimum inhibitory concentration (M.1.C.)
which is the concentration of the test compounds, in a suitable medium, at which
growth of the particular microorganism fails to occur. In practice, a series of agar
plates, each having the test compound incorporated at a particular concentration is
inoculated with a standard culture of, for example, Candida albicans and each plate
20  is then incubated for an appropriate period at 37 °C. The plates are then examined
for the presence or absence of growth of the fungus and the appropriate M.1.C.
value is noted. Alternatively, a turbidity assay in liquid cultures can be performed
and a protocol outlining an example of this assay can be found in the Examples

below.

25  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

30  retrieving fungi from the infection). The activity may be measured in terms of the



for exanple, in unit dose form such as in the form of anpoul es, vials,
suppositories, drag8es, tablets or capsules. Pharmaceutical conpositions for

oral adm ni g8 @ 6an be obtained by conbining 20 the@eksNesdor@Eedi ent
with solid carriers, if desired granulating a resulting mxture, and

processing the mxture, if desired or n8tessary, after the addition of
appropriate excipients, into tablets, dragee cores or capsules. It is also
possible for themto be incorporated into plastics carriers that allow the

active i ngredi®elevelt:d whidhfthé eormfoul@ provilee 88 GrdtéctidB agalne ehealeMulniffect 25 The
conmpounds of the invention can also be fornmulated as solid dispersions.
Solid di speritbpafestien fddolgeneous extrenely fine di sperse phases of two or
nore solids. Solid solutions (nolecularly disperse systens), one type of

sol i d di sper sy @humah entifdRdl ukd) @ideo gaum%fihef&hﬁnm}:ﬁwshs%ko selpekogy (see
(Chi ou and Ri egel man, J. 2006/ 077419 PCT/ GB2006/ 000196 ~ 84 Pharm Sci .,

60, 1281- 13002s(defined) herein gambecadnsinibigredialpng oe ietdlstixigregvids o Pharmeeeutieales  and

i ncreasing:th i Lk abi i . - . Solid
dispersio%% o%m%?ugéa%#@”53?3%5¥F§@§$%%%?§%L§§wﬁg%@Qg@“ggﬁg%ﬁ% evapor ati on
met hods. For smeldardyphenessuting] piabiicenisy foak:an(pde chieyineayt te)adwinistaredr e usual ly 5

sem solid and mgﬁy in nature, are heated tq cause qﬁltiﬁg nd dis§olution of
the drug subSERhOBIEEYolREAYEYUTar HEARUTL! B Couhs FOOWIVRY epsnt

t enper at ur es. thd f@mu@lohldddbSRATBb R In CR ettt IPPhylcaaral si eved, m xed

wi th excipients, and encapsulated into hard gelatin capsules or conpressed

into tabl ets. Foxhrutatiant’i vel y the use of surface-active and sel f-emul sifying
carriers allows the encapsul ation of solid 10 dispersions directly into hard

gel atin capsupg&Sy, %ggﬁéljeﬁteraisﬁ)&ﬂlﬂis&hﬁ@ﬁ' o%ﬁx‘ﬁ%ﬁ Péftgﬁg, tlh'e: siHgoshiieleGaRBUl €5 when
the nelts are cooled to roomtenperature. Sotid solutidns can also be
manuf act ur ed thy agtifssgill vompounde ofithel pvamibntche be &omi G @ldto 10 mg/kg (in divided

doses), depending on inter alia the potency of the compounds when administered

by either the oral or parenteral route. Tablets or capsules of the compounds may

contain, for example, from 5 mg to 0.5 g of active compound for administration

15  singly or two or more at a time as appropriate. The physician in any event will
determine the actual dosage (effective amount) which will be most suitable for an

individual patient and it will vary with the age, weight and response of the

particular patient.

Alternatively, the antifungal compounds can be administered in the form of a

20  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

25  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



excipient in either an aqueous solution or a pharnmaceutically acceptable
organic solvent, followed by renoval of the solvent, using a

phar maceut i g@ Joys/@cAept abl e 15 net hod, such as spray drypdgcbb@onpsul ting
solid can be particle sized if required, optionally m xed with exipients
and either made into tablets or filled Phto capsules. A particularly

sui tabl e polyneric auxiliary for producing such solid dispersions or solid
solutions is polyvinylpyrrolidone (PVP). The present invention provides a
phar maceut i catquipnmnosid rooms.danjnrilas fashioa, sidbyssidestoarpatisinl of isnitiphofless sol i d

solution, said solj.d ti,on.co |,Si n co f the formula (I
for ue;<arrpl e {W@n%hﬁbéﬁguaﬂ‘lfl RS U] x?t’l;sughéfaal? ﬁfosaﬁﬁﬁ#%ﬁ &8 ect ed f rom( t %e
group consi st {HAnAdh et AP (YOUNFEBS TR B 692 PRI ﬁ@xﬂﬁ)sele@t[&%ﬂdn?i‘t&ﬁ%

pol yvi nyl pyrrolidone (crospovidone), hydroxypropyl nethylcellulgse,
hydr oxypr opy| estoyndsereip of ipbibigrsaviichydiscaianinagisbejepen the hupymamnakiay

pol yacryl i | )N > J -
carboxynet%y?%%ﬁ?%ﬁ%%gfgcféggggﬁgﬁ?§%§%¥&ﬁ%§%bW%§%&gF%§g§&#gFﬁ§§?&Iic acid
copol yner, netseand fdrauktion pOihy vempowndsiofiae evestaniblimsed®ides, ssotés fas sodi um
and anmmoni um sal.ts of nmethacrylic. aci met hacryl ate copol yners,

cel | ul ose VI)%ﬁé%?@?%ﬁ&@nkﬁﬁﬁ%@ﬁ%56%%?5@8%@6 85 acetate phthal ate,

hydr oxypr opyl net hyl cel | ul ose pht hal ate and propyl ene gl ycol al ginate;

wher ei n t he rhtyjeparthes andoditepy verthid of thasubjgeoCPRERhibRo banibe selebted@nabout

1:6, for exapple.,a 1:3 ratio, .spr ried froma m xture of one of
chl or of or m or 18 besig IIBIPIBWHQ?%&‘QW%Hﬂ@“&%%f%WSIto BF MAHIHBR, preferably

di chl or ongg hages et 'aRekahfled plak OB b4 belddpdsdd iy @Rl §Qedlvoiri dles sol i d
dosage forns coiprising the solid solution  described above. Solid dosage
forns i ncl udeonmgreef the hynps ghzyses elseldsbthase compabhdstod greatest selectivity for

inhibiting the plant enzyme. Thus, the present invention specifically contemplates
formulations of the subject CDK inhibitors for agricultural applications, such as in

the form of a defoliant or the like.

15 For agricultural and horticultural purposes the compounds of the invention may be
used in the form of a composition formulated as appropriate to the particular use
and intended purpose. Thus the compounds may be applied in the form of dusting
powders, or granules, seed dressings, aqueous solutions, dispersions or emulsions,
dips, sprays, aerosols or smokes. Compositions may also be supplied in the form of

20  dispersible powders, granules or grains, or concentrates for dilution prior to use.
Such compositions may contain such conventional carriers, diluents or adjuvants as
are known and acceptable in agriculture and horticulture and they can be
manufactured in accordance with conventional procedures. The compositions may
also incorporate other active ingredients, for example, compounds having herbicidal

25  orinsecticidal 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

30  compositions may contain from 0.01 to 1 wt.% of the active ingredient. For field



Known exci pi ents can be blended with the solid solution to provide the
desired 10 dosage form For exanple, a capsule can contain the solid

sol ution hignRgrdéh (a) a disintegrant and a | ubri caityckbosdddiof

di sintegrant, a lubricant and a surfactant. A tablet can contain the solid
solution blended with at | east one disPhtegrant, a Ilubricant, a surfactant,
and a glidant. The chewabl e tablet can contain the solid solution blended
with a bullring agent, a lubricant, and if desired an additional 15

sweet eni ng age/itkelyspglication aqtesoftthd activalngfedkat mag by fromrsd ts 500GbI e fl avours.
The pharmaceutical fornulations may be presented to a patient in "patient
packs" contgherﬁaﬁ‘b an entire course of treatnment in a single package,
usually a blister pack. Patient packs have an advantage over traditional
prescri pti onphe iphekien als® BEHiOREIERE the Y/ bfARS catnRAhH L thSTosMBRI(Y) 288 2
pharmaceutical froma bulk supply, in that the patient 20 always has access
to the packaye-grome thereod as defined hpngintin ghepanirelrnf Woad Mecaymgfangiynd #i ssing in
patient pyesgl kr?&t&gﬁsdfs&?%h%ﬁ%h}a?l%%é&%ﬁday ﬁ&ﬁ&ﬁ%eédpﬁgsf %)r {ER, Rgen shown to
i nprove patient conplrance wth t physicran’s instructions. nposi tions
for topical pesfasioncAisdeontemphanitly,theineani®dn isthe ayesof thataesndgeltss |1 qui d

drops and ingerts (fo xanpl e i ntraqcul gr inserts). Such co sitions can
e P55 or mIPHRUR ) A tbstaRa ey e RS peiett I SOEA B f or

par ent er al a&n@rmioﬁ?[a@itjoepﬁ@,hqruﬁ@épjnf@,{ahyn,pr esented as sterile aqueous or
oily solutions or fine suspensions, or may be provided in finely divided
sterile powder formfor making up extenporaneously with sterile water for
inj ection. VEXANBEY7419 PCTUGB2006/ 000196 86 Exanpl es of formul ations for
rectal or intra-vaginal admnistration include pessaries and suppositories
whi ch mayy berhef igbenBs@ BRI Bow beiIRHattd, Bt Mot SiARE by BRIGROIALOsptaxy Materi al

contai ning the active conpound. i
embodiments described in the following examples.

In the examples, the following abbreviations may be used.

AcOH acetic acid
BOC tert-butyloxycarbonyl
15 CDI 1,1-carbonyldiimidazole

DMAW90 Solvent mixture: DCM: MeOH, AcOH, H;0 (90:18:3:2)
DMAWI120  Solvent mixture: DCM: MeOH, AcOH, H,O (120:18:3:2)
DMAW?240  Solvent mixture: DCM: MeOH, AcOH, H,0 (240:20:3:2)

DCM dichloromethane
20 DMF dimethylformamide
DMSO dimethyl sulphoxide
EDC 1-ethyl-3-(3’-dimethylaminopropyl)-carbodiimide
Et;N triethylamine
EtOAc ethyl acetate
25 Et,0 diethyl ether
HOAt 1-hydroxyazabenzotriazole
HOBt 1-hydroxybenzotriazole
MeCN acetonitrile

MeOH methanol



Conmpositions for adm nistration by inhalation may take the form of inhal able
5 powder conpositions or |liquid or powder sprays, and can be adm nistrated
in standagdiRfMpsi Ng powder inhal er devices or aer o5hEH5RA0GLEHY
devices. Such devices are well known. For admnistration by inhalation, the
powdered fornulations typically conprli08e the active conpound together wth
an inert solid powdered diluent such as |actose. 10 The conpounds of the
formula (1) will generally be presented in unit dosage form and, as such,

w || typicalpR contai petgslédrh ethent conpound to provide a desired |evel of

bi ol ogi cal activity. For exanple, a fornulation may contain from 1 nanogram
to 2 granms YP2activeSiffredient, e.g. from1l nanogramto 2 milligrans of
active ingragignt. VRN NRSna80- bRkl H RY)S¥RukANges of conmpound are
0.1 15 mlligranms to 2 grans of active ingredient (nore usually from 10
mlligrams to 1 gramteteaflyoroboratei | | i grams to 500 milligranms), or 1 microgram
to 20 m I§ i of (for tet 2K ET #u?anl mcrogramto 10 mlligrans, e.g. 0.1
mlligrams to m'IIigramY> 0 active ingredient). For oral compositions, a
unit dosage formmay contain froml mlligramto 2 20 grans, nore typically
10 m | |'i gr angsndlyicdl IoC-MS Sysem endivietied Deseriptiongrans to 1 gram e.g. 100
mligranms to 1 gram of active conpound. The active conpound wll be

admi ni st er edIt the ax4pail¢se tie compo@eld ptdpares dfere dhafacrissdyeiquad human or ani nmal
patient) in an anount sufficient to achieve the desired .therapeutic effect.

25 Met hods ﬁﬂer?aé%&l'ﬁ%wtanﬁenqsgSr&ﬁwsga@/el&lrtgﬁgﬁf SySieas ABABBHARS C&Pg@ﬁ&s formul a

(1) and sub-gf QUBEI0RS WiRkEd H66s wite dffdlentsblo Qsearb'éf‘egéﬂt, dnfd ol sip1PmaRhyl axi s or
treatment of a range of disease states or 2006/ 077419 P 5/ GE,;OOG/ 000196
87 10 quoted, the mass quoted for the compound is the monoisotopic mass (i.e. ;

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 LC-MS system:

15 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)

20 FEluentB: CH;3CN (0.1% Formic Acid)
Gradient: 5-95% eluent B over 3.5 minutes
Flow: 0.8 ml/min

Column: Phenomenex Synergi 4u MAX-RP 80A, 2.0 x 50 mm

Analytical Basic conditions:

25 Eluent A; H,0 (10mM NH4HCO; buffer adjusted to pH=9.2 with NH4,OH)
Eluent B: CH;CN
Gradient:; 05-95% eluent B over 3.5 minutes

Flow: 0.8 ml/min



conditions nedi ated by cyclin dependent kinases and gl ycogen synt hase

ki nase-3. Exanples of such disease states and conditions are set out above.
The conmpouRdso@@rdeneral |y adm ni stered to a subject igPesfofioomych

adm ni stration, for exanple a human or animal patient, preferably a human. 5
The conpounds will typically be adminil8lered in anbunts that are
therapeutically or prophylactically useful and which generally are
non-toxi c. However, in certain situations (for exanple in the case of life
t hr eat eni ng Cblegmrses) Phédvenchenkiia G180%) Spad) ®isdtmemi ng a conpound of the
formula (1) may outwei gh the di sadvantages of any toxic effects or side
effects, in which case it be considered desirable to 10 adni ni ster
conpounds irﬁ%@ﬁﬂ—éﬂﬁﬁ&?ﬂ&éﬁssoci ated with a degree of toxicity. The
conpounds may be adm ni stered_over a prolonged termto maintain beneficial

t her apeut i ¢ BPeéis OHZ%Q-I%EFOJ@HM‘JH ed for a short period only.

Al ternativel ey i S in a pulsatile or continuous manner.
A typi cal daE?dPe;&gbseng%htéﬁe@g?ngdgﬁ%ﬁj&g@)forrml a (1) can be in the range from
100 15 @i cdgedimet: t o 9000 dlvengBanysr pminukdsl ogr am of body wei ght, nore
typically 5 Fi@nogr ang ot 9 23 mlligrams per kilogram of bodywei ght, and nore
usual ly 10 A%n’ograms 0 18 i 11 grans per kilogram (e.g. 10 nanograns to 10
mlligrans, @gnn:or e Phydinteabt Synkrgl4pMIAKP REA, X0 kGgham to 20 milligrams
per kilogram for exanple 1 mcrogramto 10 mlligrans per kilogran) per

ki | ogram of bodywei Eht 20 al though hi gher or | ower doses nmay be adm nistered
where requi rdal 1 digions:ne fornula (1) can be adninistered 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, orElpent Ay 2§ﬁ@a(9é‘y¢5?rmé©<é%ﬁ}e. The conpounds of the invention may
be adm nj st rall yf r es, for exanple 1 to 1500 ng, 2 to
800 nmg, foo'rS ?lﬁ‘%‘t@oo néj,mg.l\g(.o'l%p?%“%égﬁz or 10 to 1000 25 ny, particul ar
exanpl es of Giadiest: i ncls6diStgelddht B2®er 50 namdes80 ng. The conpound may be

adm ni st er edFlgwnpe or %rlgl/rtn?nan once each day. The conpound can be

Column: Phenomenex Synergi 4p MAX-RP 80A, 2.0 x 50 mm

Analytical Long Acidic conditions:

15  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

Column: Phenomenex Synergi 4p MAX-RP 804, 2.0 x 150 mm

20  Analytical Long Basic Conditions:

Eluent A: H,0 (10mM NH4HCO; buffer adjusted to pH=9.2 with NH,OH)
Eluent B: CH;3;CN

Gradient: 05-95% eluent B over 15 minutes
Flow: 0.8 ml/min

25 Column: Phenomenex Luna C18(2) Spm 2.0 x 50 mm
Platform MS conditions:

Capillary voltage: 3.6 kV (3.40 kV on ES negative)



adm ni stered continuously (i.e. taken every day wthout a break for the
duration of the treatnent reginen). Alternatively, the conpound can be

admi ni nst er%zdw Ai@ittently (i.e. taken continuously fpepgpSdoyBiigeri od
such as a wee en WD 2006/ 077419 PCT/ GB2006/ 000196 88 di scontinued for a
period such as a week and then taken coh®2 nuously for another period such
as a week and so on throughout the duration of the treatnent reginen.

Exanpl es of treatnment reginens involving internmttent adm nistration include
regi nens wher eiofe dslti8ti stration igyn cycles of one week on, one week off;
or two 5 weeks on, one week off; or t hree weeks on, one week of f; or two
weeks on, \AoSOW@eTEgmmrﬁturQar four 12Q8€ks on two vveeks of f; or one week on
three weeks ofsfcanRJn one or 66 %ﬁlﬁu e.g. 2, 3, 4, 5 6, 7, 8 9or 10
or nore cycles. arrple of a osage or i.v admnistration for a 60

ki | ogram per s@asmsmmnMo&les adm nllﬂécemSpgy@osinn@mund of the fornmula (1) as
defined herein at a starting dos%e 0%0 Itll\I -10. 8 ng/ 60 kg/ day (equival ent
to 75-180 ¢/ kg/ day) and subsequertF§roBHay eg?qve(’gém ous dose of 44-97 ny/ 60
kg/ day (equivalent to 0.7-1.6 rrg/}fgqggtg)g}g])ay%maoe&q&gglﬁga@cl ous dose of 72-274
ng/ 60 kg/day (equivalent to 1.2-4.6 ng/kg/day) although higher or |ower
doses may be adm nistered where required. The ng/kg dose would scale
pro-rata for gters Kragtiomdmox LA Misystem: | n one particul ar dosing schedule, a
patient will be given an |nfu5|on of a compound of the fornula (1) for

peri ods of oné{m%u‘ﬁysﬁimly for up 2767 eetasaie)es - 192p el cerdentpynPo  five days
for one week, fment r t at a desired interval such as two
to four weeks hﬁﬂgsé&%?%%cg every @ﬂs weeks. More particularly, a patient
may be gi Mén @DA Détagtbon of a conyatwernd9%6PDAe fornula 20 (1) for periods of
one hour daily for 5 days and the treatnent repeated every three weeks.

Analvtical Acidic conditions:

Eluent A: H,0 (0.1% Formic Acid)
Eluent B: CH3CN (0.1% Formic Acid)
Gradient: 5-95% eluent B over 4 minutes
15  Flow: 2.0 ml/min
Column: Phenomenex Synergi 4u MAX-RP 80A, 4.6 x 50 mm

Analytical Polar conditions:

Eluent A: H,0 (0.1% Formic Acid)
Eluent B: CH3CN (0.1% Formic Acid)
20  Gradient: 00-50% eluent B over 4 minutes
Flow: . 2.0 ml/min
Column: Phenomenex Synergi 4p MAX-RP 80A, 4.6 x 50 mm

Analytical Lipophilic conditions:

Eluent A: H,0 (0.1% Formic Acid)
25 EluentB: CH;CN (0.1% Formic Acid)
Gradient: 55-95% eluent B over 4 minutes

Flow: 2.0 ml/min

Column: Phenomenex Synergi 4p MAX-RP 80A, 4.6 x 50 mm



In anot her p
30 m nut es

period of 12
hours to 72

however, the
used wll be
condi tion be
conpounds of
adm ni st ered
conbi nati on

different ti
are not |im
anti net abol i
agents), non
particul ar e
i ri notecan,

articular dosing schedule, a patient is given an infusion over

to 1 hour followed by maintenance infusions of variable

duration, fQyoSsRiPle 1 to 5 hours, e.g. 3 hours. 25 'nP%deﬁzi)J%%[ml%
particul ar dosing schedule, a patient is given a continuous 1n

usi on for

hours to 5 days, an in park®Bcul ar a continuous infusion of 24

hours. WO 2006/ 077419 PCT/ GB2006/ 000196 89 U timately,

guantity of conpound adm nistered and the type of conposition
Exwtierdgoux MSconditioshe nat ure of the di sease or physi ol ogi cal
ing treated and will be at the discretion of the physician. The

Capiliany solfdgy: and sub3gridl 186 ol ES inngdivller ei n can be 5

s the sole therapeuti nt_or they can be administered in
t WEFAOY& t h one of %@3§%%E§%Bﬁds for treatment of a
particul ar di sRR&erdRiRuref OF exappée a neopl astic di sease such as a cancer

as hereinbefore defined. Exanples of other therapeutic agents or therapies
that may Dbe rRehgtered or used0@-8¢ramer (whether concurrently or at

te Opoi sonerase 1n I'tors, kyl ati ng agents,

ni%aljs%lbdn ghvals) wi tﬁletcgﬁsllﬁ,%np&ﬂm%%of the invention include but

tes, DNA binders, nEtcabSpayedatinébi tors (tubulin targeting

ocl onal anti bodi es aﬁjeﬁsi n transductjon i nhibitors,

xanpl es being cispla

al
rodRreY ByHEEShRAEHYS  doxor ubi ci n,

fl udar abi ne, 5FU, taxanes, mtonycin C and radi ot herapy.

15 For

the case of Glligsd Pire&ibd PhSifiesdy DEMBIsyftemt her therapies, the two or nore
treatnents may be given in individuallTy varying dose schedul es and via

di fferentp r oprkesFatiVveNRT-819 RQ sCATRAUAM e@ctilOIReMO8 TdFof the phsfi@dihBf Stered in

conbi nati on

15

20

25

30

therapy with )
small organic molecules such as the compounds described herein. The methods for

the liquid chromatography (LC) and mass spectrometry (MS) can be varied to
provide better separation of the crude materials and improved detection of the
samples by MS. Optimisation of the preparative gradient LC method will involve
varying columns, volatile eluents and modifiers, and gradients. Methods are well
known in the art for optimising preparative LC-MS methods and then using them to
purify compounds. Such methods are described in Rosentreter U, Huber U.;
Optimal fraction collecting in preparative LC/MS; J Comb Chem.; 2004, 6(2), 159-
64 and Leister W, Strauss K, Wisnoski D, Zhao Z, Lindsley C., Development of a
custom high-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 L.C 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.



one, two, three, four or nore other therapeutic agents (preferably one or
two, nore 20 preferably one), the conpounds can be adm ni stered

si mul t aneous{y 20060 5gguenti al |y, When admi ni st ered sequenpilde¥eoshbhigys can be
adm nistered at closely spaced intervals (for exanple over a period of 5-10
m nutes) or at longer intervals (for eXéhple 1, 2, 3, 4 or nore hours
apart, or even |longer periods apart where required), the precise dosage
regi nen bei ng comrensurate with the properties of 25 the therapeutic

agent (s). The nommd phusd §.Cp hltdrhetivelyvteufifeted mavily phdssthabie naddiifiers stcased i n
conjunction wth non-. chepot herapeutjc treatnments.such as. radi ot herapy,

ohot odynani ¢ PHEPSER EBRERCpBE o desHbybrgVa Al SHEFEIPEHE © W0

2006/ 077419 PGLifBROQRQANAIP6 90 For use in conbination therapy with

anot her chenot herapeutic agent, the conpound of the fornula (1) and one,
two, three, four or nore other therapeutic agents can be, for exanple,
formulated to ti - ormcontaining two, three, four or nore

t herapeutic agents. In an alternative, the individual therapeutic 5 agents

may be forgul Wﬁgrm@ﬁ@dlgﬁ,ysg_@g“pr esented together in the formof a kit,
optionally w instructions tor their use. A person skilled in the art

woul d know t hryou Hnma%pr her conmon general know edge the dosing regines
and conbi nati on erapi es to use. Methods of Diagnosis 10 Prior to

adm ni st r at i 0276T Daal Cdonp duadamplet/Rmcfiar Galleatof 1), a patient may be screened
to determ ne egggher a.di sease or condition fromwhich the patient is or may
be suffering“s VAR Roul d be susceptible to treatment with a conpound

having acti vidrp @eRinasiuidiy 6tdaRiséle RRRERRn Kleb@stes. For exanpl e, a bi ol ogi cal
sanpl e taken froma patient may be anal ysed to
10 RMA (Waters reagent manager) as make up pump
Waters ZQ Mass Spectrometer
Waters 2996 Photo Diode Array detector

Waters ZQ Mass Spectrometer

o Software:
15 Masslynx 4.0

o  Waters MS running conditions:

Capillary voltage: 3.5kV (3.2kV on ES Negative)
Cone voltage: 25V
Source Temperature: 120 °C
20 Multiplier: 500V
Scan Range: 125-800 amu
lonisation Mode: ElectroSpray Positive or
ElectroSpray Negative

Agilent 1100 LC-MS preparative system:

25 o Hardware:
Autosampler: 1100 series “prepALS”
Pump: 1100 series “PrepPump” for preparative flow gradient and 1100 series

“QuatPump” for pumping modifier in prep flow



15 determ ne whether a condition or disease, such as cancer, that the
patient is or may be suffering fromis one which is characterised by a
genetic abnQyd®jobhyar abnormal protein expression whi cBchRIS6hH196
over-activation of CDKs or to sensitisation of a pathway to nornal
activity. Exanples of such abnormalitiesdthat result in activation or
sensitisation of the CDK2 signal include up-regulation of 20 cyclin E,
(Harwell RM Mill BB, Porter DC, Keyomarsi K.; J Biol Chem 2004 Mar 26;
279(13) : 12695y 0dtectri: 1108Se@ds ‘DEWDIMEE Wavelenptha3@stge of CDCA variants

(Raj agopalan H _Jallepalli PV, Rago C, Vel culescu VE, Kinzler KW Vogelstein
B, Lengauer S defestast bl00series ﬂd&ylgﬁp4‘é18(6978):77-81). Tumours with nmutants
of CDC4 or ups: R, iA$:cul ar over-expression, of cyclin E or

| oss of p21 o?mg%gg%%kﬁggi%%n%gﬁF?%uIarly sensitive to COK inhibitors. The
t er m up- r egul Makebp pumpt (WetsreR¥At ed expressi on or over-expression,

i ncl udi ng gen lif.ication (i.e. nmultiple gene copies) and increased
expr essi ongbyigﬁﬁ?ﬁﬁéﬁﬁ%}p Onal effect, and hyperactivity and activation,
including activation by nmutations. WO 2006/ 077419 PCT/ GB2006/ 000196 91
Thus, the patsergoffiapede subjected to a diagnostic test to detect a marker
characteristig of up-regulation of cyclin E, or |loss of p2l1l or p27, or
presence of station; éﬁ?@:ﬁz The term di agnosi s i ncludes screening. By narker
we include genetic markers including, for exanple, the measurenent of DNA
conposi tion tQ SAkflaPMd VudBth@ldudi@odf CDCA. The term marker also includes
mar kers which are” characteristic of up regulation of cyclin E, including
enzyne acti vi Cgpillamirphiege: | evel s, 4000 @S Boe ESNegatiyhiosphoryl ated or not)
and nRNA L evels of t . af orenment.i.qned proteins. Tunours w th upregul ation
of cyclinlg, gpgwﬁggpgﬁmp21 or ﬂfgnnay be particularly sensitive to CDK
i nhi bitors. TOyhg gasithyw:pr ef er entiiddl Ianibe 10 screened for upregul ati on of

cyclin E, or lLoss of p2l1 or p27 prior to treatnent.
y Gas Temperz?ture: P F%50 4

Nebuliser Pressure: 50 psig
Scan Range: 125-800 amu
15 Ionisation Mode: ElectroSpray Positive or
ElectroSpray Negative

Chromatographic Conditions :

o Columns:
1. Low pH chromatography: |
20  Phenomenex Synergy MAX-RP, 10y, 100 x 21.2mm
(alternatively used Thermo Hypersil-Keystone HyPurity Aquastar, Sy, 100 x

21.2mm for more polar compounds)
2, High pH chromatography:
Phenomenex Luna C18 (2), 10, 100 x 21.2mm

25  (alternatively used Phenomenex Gemini, 5p, 100 x 21.2mm)

o Eluents:
1. Low pH chromatography:
Solvent A: H,0 + 0.1% Formic Acid, pH~1.5



Thus, the patient nmay be subjected to a diagnostic test to detect a marker
characteristic of up-regulation of cyclin E, or loss of p2l or p27. The

di agnosti c twastmeargiot ypi cally conducted on a bi ol ogi cal peaBh@ca@hect ed
from tunour biopsy sanples, blood sanples (isolation and enrichnment of shed
tumour 15 cells), stool biopsies, sput 4§ chronobsone anal ysis, pleural
fluid, peritoneal fluid, or urine. It has been found, Rajagopalan et a]
(Nature. 2004 Mar 4;428(6978):77-81), that there were nutations present in
CDC4 (al so knduhvertB: KBWCNot 0APcRirpet Agd) in  hunan col orectal cancers and
endonetrial cancers (Spruck et al, Cancer Res. 2002 20 Aug 15;

62(16): 4535-9p. | dHighigH dablin@hogmbhy ndi vi dual carrying a nutation in CDC4
may nean that _t epa WO rti rly suitable for treatnent with
a CDK inhi b| lon‘ﬁwlgﬁgﬁgg ﬁﬂ}gﬁ@%9 reened for presence of a
CDC4 vari ant SQ]’vbIQYB IGH3U1\Eat ment. The screening process wll typically

i nvol ve direct sequencing, oligonucleotide mcroarray analysis, or a nutant
speci fic aptiBody. vake Mptdipds: of identification and analysis of mutations
and up-regul ation of proteins are well known to a person skilled in the
art. Screeni ndlaqt h8dSo Eormiel Acittiferdeth demategraphydypd)i mit ed to, standard

nmet hods such as reverse-transcriptase polynerase chain reaction (RT-PCR) or
in-situ hybridi sgthoRs. WO 2006/ 077419 PCT/ GB2006/ 000196 92 In screening by
RT-PCR, the |eve l’f rr'RNA in the tunour is assessed by creating a cDNA copy
of the nRNA f dictaind tdthe angliidal trate theimost aphrepeddblprepyraP@R-hroviebreplsy of PCR
anplification, the selectjon.o inmers, and conditi lification,
are known to Q’pﬁé"faé(‘}ﬁ S§’9(|4%é’&?4 ’f?%ﬂeewésrtp mr}\ﬂbarné% Q&%gmgaﬁlﬁl%tﬁgpl ¥P8ns 5 and
PCR are capri @ﬂcl@b&hatbylaﬁltga@&ﬁlbﬁihﬁﬁbﬂg%st AfedR 66hPRtdisBlictea0Reahd N

Ausubel , F.M et al . CQurrent Protocols in Mlecular Biolo 2004,
John W1 ey & Sepyical trace showed good chromatography a suitable preparative method of the

same type was chosen. Typical running condition for both low and high pH

chromatography methods were:

Flow rate: 24 ml/min

15  Gradient: Generally all gradients had an initial 0.4 min step with 95% A +5% B
Then according to analytical trace a 3.6 min gradient was chosen in order to achieve
good 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

20 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

¢ Solvent:

All compounds were usually dissolved in 100% MeOH or 100% DMSO

25  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.



Inc., or Innis, MA et-al., eds. PCR Protocols: a guide to nethods and
applications, 1990, Academ c Press, San D ego. Reactions and nanipul ations
i nvol vi ng nyel8dG77861 d techniques are al so described i recgagPhomioorts al .

2001, 3d Ed, Mol ecular 10 doning: A Laboratory Manual, Cold Spring Fbrbor
Laboratory Press. Alternatively a comiFcially available kit for RT-PCR
(for exanple Roche Mlecular Biochem cals) nay be used, or methodol ogy as
set forth in Unlted St at es patents 4, 666, 828; 4,683, 202; 4,801, 531;

5,192, 659, 5, PikE $ S882i a6, 218, 529 and |ncorporated herein by
reference. 15 An exanple of an in-situ hybri di sation technique for assessing
MRNA expr essi |[d be fluorescence in-situ hybridisation (FISH (see
Angerer, 198 J%%%ﬁﬂﬂu%nzynnl , 152: 649) Generally, in situ hybridization
conprises thegf 0L 5|ssue to be anal yzed;
(2) prehybri 20 accessibility of

target nucleig a and ce n pecuflc bi ndi 3 hybri di zati on
of the nixt ur§*t uf éjvnﬂlemptfgmrgg UL.WM‘%-—PM - & ogi cal

structure or g y@cgéﬂ) post - hybrldlzatlon washes to renmove nucleic acid
fragments not bound in the hybridization, and (5) detection of the
hybri di zed nucleic acid fragnent The probes uied in such applications are

typically | abel ed, for exanﬁ%ié 28(wi t h /fadi oi sgt opes or fluorescent

reporters. Preferred probes Csuf TNetent | YN for exanple, from about
50, 100, or 200 nucl eotides Ao aboutH10 nores ucl eotides, to enable
specific hybridization with the target nucleic acid{s) under stringent
conditions. Standard nethods for carrying out FISH are described in

Ausubel , F. M T@h nikture FFASNV-BOCLMiho)PipRtidiad (200ink, Vol eifmdl)an dBkeqgnl) 2004,
John 30 Wley & Sons Inc and Fl uorescence In Situ Hybridi zati on: Techni cal

Overvi ew by \Weeaided piethylmnipciléepo0bmoed)1foowsidy isopropylchloroformate

(1M in toluene) (1.2 ml, 1.2 mmol). The mixture was stirred at ambient

10 temperature for 16 hours, then reduced in vacuo. The residue was partitioned
between EtOAc and water and the organic portion then washed with brine, dried
(MgSQy) and reduced in vacuo to give the title compound as a white solid (282
mg).

Step 2. Synthesis of 4-amino-piperidine-1-~carboxylic acid isopropyl ester
0O
w4
o

A mixture of 4-tert-butoxycarbonylamino-piperidine-1-carboxylic acid isopropyl

15

ester (140 mg) in trifluoroacetic acid (2 ml) and DCM (2 ml) was stirred at ambient
temperature for 30 minutes, then reduced in vacuo azeotroping with toluene (x3) to

give the title compound as a yellow oil (90 mg).

20  Preparation II

Svnthesis of 4-amino-1H-pyrazole-3-carboxylic acid ethyl ester

Step 1. 4-Nitro-1H-pyrazole-3-carboxylic acid ethyl ester




John M S. Bartlett in Mlecular D agnosis of Cancer, Methods and Protocols,
2nd ed.; ISBN 1-59259-760-2; March 2004, pps. 077-088; Series: Methods in
Mol ecul ar Mad Bhdp7414l ternatively, the protein products mapeemsashofssom t he
nMRNAs may be assayed by 5 imunohi stochem stry of tunour sanples, solid
phase i munoassay with mcrotiter platt® Wstern blotting, 2-dinensional
SDS- pol yacryl am de gel el ectrophoresis, ELISA, flow cytonetry and ot her

met hods known in the all for detection of specific proteins. Detection

met hods woul d i nclude the use of siteNOspecific antibodies. The skilled
person will recognize that all such | - known 10 techni ques for detection
of upregulation of cyclin E, or |oss{off p2bgpr p27, or detection of CDC4
variants could be applicable in the gr&isent case. Therefore, all of these

t echni ques could also be used to identify tunDurs particularly suitable for

treatment wt f_ the i ventlo s.wth tants of CDC4
or up-regul at B‘H ﬁ%@ng@F@ﬁ%}aﬁno k"@?élé’%’yoarfide oaTQ‘W@fHultﬁ’ t | oss of
p21 or p27 nayy r%l&ﬁ%kﬁiﬂ@ﬁd@@eg"'%?'n’ﬁﬁoﬁ&ﬁ@ﬁélwhﬁ}ét(a[n%ientTUfmurS nmay

preferentlally be screened f up-regqul ation, in particular over-
E_Xplressélh on, gfentpy@mlﬁa@ télﬂanm@rq SURMi Q48 lhows, Th@m@\drew@mmmr? si K];; J

i 0 e or for CDC4
vari ant s ri Gibte 3 oot ek ook ey BiepPlo ARRT  Bio A BhagflE 50

Vel cul escu VEgarkoxylt ecldafhyKWer‘ds)g&Ihstb edlid (B42[ge9@a)né’rH EMR [‘@OlMHZ 2004 Mar 4;

428(6978):77-8 Patients wth mantle cell hona (MCL) could be sel ect ed
for treatnent DMSCP]d 5 ](flo‘héolmﬁ@f(s’t ‘?g\(/‘bﬁﬁ) Gs?’lﬁ}j di agnostic tests
outlined herein. MCL is a distinct «clinicopathologic entity of

non- Hodgki n' s giey AP RO inoCHRL ek &R ZabhoRVi PR dthfledks On  of small to
medi um si zed T'ynphocyteés w th co-expression of CD5 and CD20, an 25
aggressive and incurable clinical course, and frequent t(11;14)(9g13;g32)

transl ocation. Over-expression of cycl"’ﬁn 1 nRNA, found in mantle cell
@

OEt

N—N
H

10 A mixture of 4-nitro-1H-pyrazole-3-carboxylic acid ethyl ester (6.40 g, 34.6 mmol)
and 10% Pd/C (650 mg) in EtOH (150ml) was stirred under an atmosphere of
hydrogen for 20 hours. The mixture was filtered through a plug of Celite, reduced
in vacuo and dried through azeotrope with toluene to afford 4-amino-1H-pyrazole-
3-carboxylic acid ethyl ester as a pink solid (5.28 g, 98%). (‘H NMR (400 MHz,

15 DMSO-dg) 6 12.7 (s, 1H), 7.1 (s, 1H), 4.8 (s, 2H), 4.3 (q, 2H), 1.3 (t, 3H)).

Preparation II1

Synthesis of 4-(2.6-dichloro-benzoylamino)-1H-pyrazole-3-carboxylic acid

Ci Cl

>

CO,H

Iz
{
prd



| ynphoma (MCL), is a critical diagnostic nmarker. Yatabe et al (Blood. 2000
Apr 1;95(7):2253-61) proposed that cyclin Dl-positivity should be included
as one of tWeesd@ngard criteria for MCL, and that innovagtegadobyenoapi es for
this incurable WD 2006/ 077419 PCT/ GB2006/ 000196 94 di sease shoul d be
explored on the basis of the new criterl® Jones et al (J Mol Diagn. 2004
May; 6(2):84-9) developed a real-tine, quantitative, reverse transcription
PCR assay for cyclin DL (CCND1) expression to aid in the diagnosis of
mant | e cel | | $oplaubeoldudbyl chldode (&2 g;a19. QS@MQI)@a@addeE@@wtinlakytée( 1):80-7) 5
used real -tine uant| t at.i ve Cf&% expressi on and
r§zgie-

Coond hat - ST A e MEAT LI UG R Y

can be used i mahdte aﬁhl@@ﬁ@ﬁd Brepaf:atmul)l (0 gbb0® chmdrpdndamethdlaghidel (SS9 enl;
Alternatively, patients with breast cancer could be selected for treatnent

with a CDK i nfit-BraD) indionsge (0agh deepistredal rom tronersurg SR eloututbtr cel | s
comonly oy er%ﬁ&fo%%ﬁmﬁﬁf&%@ﬁﬁeré@ rﬂﬂﬂe h{ a&%&a&@%th%ﬁaﬁﬁhoﬁ gﬁ)‘m%ﬁé by E 1's
over - expresse breast cancer ? , Cancer Res, "2000, 60,
481-489). Thesdeliwn bycbmadssolmamx:(éﬁo nﬁ)yhealtndpaw P@lﬁdralrhdues and thated Wi th a CDK

i nhi bitor as provi Anti f al e.ln furthe pect, the

i nventi on prog aagggeghb at‘frh"éas g?x‘%&ﬁ#ﬁsre% uettﬁ@’ ?Cbci‘ﬁ'ff{‘é(ﬁﬁw (1) and
sub- groups th@dr@@ftra@e‘ﬂ }@afdcaxzﬂcfaaﬂem Bd a4 tdreRE bﬂﬁﬁﬂiﬁ‘én wiged@apounds  of
the formula (1) d sub-groups thereof as defined herein may be _used in

ani mal medi ci watey 6189 X anfpiuekedriry fogive Ea®he af 4-64 Onichpae -Serrgrlamino)- humans)
O ora "oub ! SRRl DB o b8ad: o bile 381 I HIGMAD X, DOR! T 406
general antifun agent s, or exanp e as preservatives and dis ect ants
20 I'n one enbOo#Zxent, the invention provides a conpound of the forrmula (1)
and sub- groups thereof as defined herein for use in the prophylaxis or

treatment “of 3 fyngal iy

Preparation of 4-(2.6-dichloro-benzoylamino)-1H-pyrazole-3-carboxylic acid
piperidin-4-ylamide hydrochloride

15  Step 1. Preparation of 4-{[4-(2.6-dichloro-benzoylamino)- 1H-pyrazole-3-carbonyl]-
amino}-piperidine-1-carboxylic acid fers-butyl ester

A mixture of 4-(2,6-dichloro-benzoylamino)-1H-pyrazole-3-carboxylic acid (6.5 g,
21.6 mmol) (Preparation III), 4-amino-1-BOC-piperidine (4.76 g, 23.8 mmol), EDC
(5.0 g,25.9 mmol) and HOBt (3.5 g, 25.9 mmol) in DMF (75 ml) was stirred at

20  room temperature for 20 hours. The reaction mixture was reduced in vacuo and the
residue partitioned between ethyl acetate (100 ml) and saturated aqueous sodium
bicarbonate solution (100 ml). The organic layer was washed with brine, dried
(MgS0Oy) and reduced in vacuo. The residue was taken up in 5 % MeOH-DCM
(~30 ml). The insoluble material was collected by filtration and, washed with DCM

25  and dried in vacuo to give 4-{[4-(2,6-dichloro-benzoylamino)-1H-pyrazole-3-
carbonyl]-amino}-piperidine-1-carboxylic acid ters-butyl ester (5.38 g) as a white
solid. The filtrate was reduced /n vacuo and the residue purified by column
chromatography using gradient elution 1:2 EtOAc / hexane to EtOAc to give further
4-{[4-(2,6-dichloro-benzoylamino)-1H-pyrazole-3-carbonyl}-amino}-piperidine-1-

30 carboxylic acid zert-butyl ester (2.54 g) as a white solid.



infection in a mammal such as a human. Al so provided is the use of a
conpound of the formula (1) and sub-groups thereof as defined herein for

t he manuf ac{iyBoaf7d9 Medi canent for use in the prophyl axpSr/@B208a00biogat ment
of a fungal infection in a mammal such as a human. For exanple, conpounds of
the invention may be administered to hubin patients suffering from or at
risk of infection by, topical fungal infections caused by anong ot her
organi sns, species of Candida, Trichophyton, M crosporum or WO 2006/ 077419
PCT/ G820060008i862. BE.d=gichlerayberizyylaminodi Hipyraraleebedrboxylie atid pigridanrsed by
Candi da aIbicqnsggg g hhrish and vagi nal candidi asis). The conpounds of
the inventio e ni stered for the treatment or prophylaxis of
system c¢ fungal infections caused by, for exanple, Candida al bicans,

Crypt ococcus neof ormans, Aspergill | avus, 5 Aspergillus fum gatus,

Cocci di odi es, ParaCOCC|d|0|des Hi | asma or Bl astonyces, I n another
aspect, the invention provides afti fingal conposition for agricul tural
(including horticultural) use, co fel Ng a conpound of the fornulae (1) and

sub- groups thereof as defined hereinfto ggzzgﬁgth an agriculturally
ti

acceptable diluent 10 or carrier. € further provides a nethod
of treating an animal (including a | H's as a human), plant or seed
having a fungal infection, which cog%rises trégting said animal, plant or
seed, or the locus of said plant or seed, with an effective anpbunt of a
conpound of tAeolbemef 4 {@H{, 6aqh'e|hlgn@tbegzcummsin@)hbli@mazgls-3d@mqwﬂ-anéncé'rn 15 The

nvent i on 21 s RIAKT SegpRTRUNAY.PhuLT 8ALIDY P OGR! oh A FGR R @ bt an

seed rlses n an ungal |y
ef fective arr(ﬁ(]mn) vca‘s teeafed N\glhcsadmcuﬂmno@(lmbmhemmreddrm ng oacriiipdhad of the
formia (1) a 1gduct did not crystallise due to the presence of methanol, and therefore the
reaction mixture was evaporated and the residue triturated with EtOAc. The
resulting off white solid was collected by filtration, washed with EtOAc and sucked
10 dry on the sinter to give 6.3g of 4-(2,6-dichloro-benzoylamino)-1H-pyrazole-3-
carboxylic acid piperidin-4-ylamide as the hydrochloride salt. (LC/MS: R; 5.89,

[M+H]" 382 /384).

Preparation V

Step 1. Synthesis of 4-(2.6-difluoro-benzoylamino)-1H-pyrazole-3-carboxylic acid

15  ethyl ester

A mixture of 2,6-difluorobenzoic acid (6.32 g, 40.0 mmol), 4-amino-1H-pyrazole-

3-carboxylic acid ethyl ester (5.96 g, 38.4 mmol), EDC (8.83 g, 46.1 mmol) and

HOBt (6.23 g, 46.1 mmol) in DMF (100 ml) was stirred at ambient temperature for
20 6 h. The mixture was reduced in vacuo, water added and the solid formed collected

by filtration and air-dried to give 4-(2,6-difluoro-benzoylamino)-1H-pyrazole-3-



sub-groups thereof as defined herein. Differential screening assays may be
used to select for those conmpounds of the 20 present invention with
speci fi ci t ywoaegmanshiuman CDK enzynes. Conpounds whi ch mEavGBpesiobiseal |y on
the CDK enzynes of eukaryotic pat hogens can be used as anti- fungal or
anti-parasitic agents. Inhibitors of t hdlcandi da CDK ki nase, CKSI, can be
used in the treatnent of candidiasis. Antifungal agents can be used agai nst
infections of the type hereinbefore defined, or opportunistic infections
t hat 25 connDﬂMymmh@mndmhyhﬁbﬂhsﬁnm@dﬂ&nmpmwmnwbsnpﬁnéégéﬂgbékGQ#&s such as
patients mnt hﬁﬁgﬁg Iynphonas peopl e who are receiving
|nnunosuppressﬁve apy, nd patients with predi sposing conditions such
as di abetes nellitus or AIDS as well as for non-i mmunosuppr essed patients.
. BR26i0 6F 0 plyimeheS phexwdictacidan be used
to screen for agents mhlch may be useful for inhibiting at | east one fungus
s, aspergillosis, mucornycosis,
bl ast onmycosi s, geotrichosis, cryptog 0si s, chronobl astonycosi s,
cocci di odonycosi s, conidi osporosi ss~"h pl asnosi's, 5 maduronycosis,
rhi nosporidosis, nocardi osis, para-actinonycosis, penicilliosis,
nonol i asi's, or sporotrlch03|s The @yTtguentj al screeni ng assays can be used
to identify anti-fungal agents which y h#gve therapeutic value in the
treatment of aspergillosis by making @S e CDK genes cl oned from yeast
such as Aspergillus fum gatus, AspergphLNus avus, Aspergillus niger,
Aspergi |l lus nidulans, 10 or Aspergillul terreus, or where the nycotic
infection is mucon-nycosis, the CDK assay can be derived fromyeast such as
Rhi zopus af r hA misturdRbfi 42@pirsiflopyoztzeazoylahian @l I pyoryledd-daghaxylidbsd dihal r anpsa, or
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temperature for 14 h. Volatile materials were removed in vacuo, water (300 ml)
added and the mixture taken to pH 5 using 1M aqueous HCI. The resultant
precipitate was collected by filtration and dried through azeotrope with toluene to

10 afford 4-(2,6-difluoro-benzoylamino)-1H-pyrazole-3-carboxylic acid as a pink solid
(5.70 g). (LC/MS: R;2.33, [M+H]" 267.96).

Preparation VI

Synthesis of 2.3-difluoro-6-methoxy-benzoic acid

F
F CO,H

OMe
15
To a suspension of 2,3-difluoro-6-methoxybenzaldehyde (0.5 g, 2.91 mmoles) in

potassium hydroxide solution (3 g of KOH in 20 ml of water) was added hydrogen
peroxide solution (27.5% w/w, 4 ml) and then heated at 70 °C for 2 hours. The
reaction mixture was acidified to pH 2 with concentrated HCI, and then washed

20 with ethyl acetate. The organic portion was dried (MgSOy), filtered, evaporated in
vacuo and then azeotoped with toluene to give 2,3-difluoro-6-methoxy-benzoic acid

as a white solid (500 mg, 91%). (LC/MS: R; 2.08, no molecular ion observed).



By way of exanple, in vitro evaluation of the antifungal activity of the
conpounds 15 can be perforned by determ ning the m nimuminhibitory
concentrati ¢y 4odd7%41d Which is the concentration of thepdpshk608H0RMNdS, in
a suitable nmedium at which growth of the particular mcroorganismfails to
occur. In practice, a series of agar plldtes, each having the test conpound
i ncorporated at a particular concentration is inoculated with a standard
culture of, for exanple, Candida al bicans and each plate 20 is then

i ncubat ed f orPreguraipp\dpri ate period at 37 C. The plates are then exan ned
for the presence or absence of growh of the fungus and the appropriate

M. C.  val ueSynthesiobf2ifludio-@f hratethory-gthomy)tbendiidadiy assay in liquid cul tures
can be performed and a protocol outlining an exanple of this assay can be
found in the $HxabgSyathesibel DluoRBs-Thaeihbxetioxdbahatad dcidmethyt Eserconmpounds can
be carried out at a series of dose levels by intraperitoneal or intravenous
injection or by oral admnistratioff, to mce that have been inoculated with
a fungus, e.g., a strain of Candi da al by

ng@%s or Aspergillus flavus. The
activity of the conpounds can be [assesSsed by nonitoring the growth of the
fungal infection in groups of tr

gated and untreated mce (by histology or by
30 retrieving fungi fromthe infectronp—Yhemptivity may be neasured in
terns of the WD 2006/ 077419 PCT/ GB2006/ 000196 97 dose | evel at which the
conpound 3 ovi¢egirkd%Rtieh 6£fkMRI-agabRsdlichiteadi®tingls s8frhaetes) iRDMihe i nf ection
(PD50). For human antifungal use, the conpounds of the fornula (1) and

sub- groups t HeP @B} undgsnifegenwes addedsodivenhydside &7 me .ot maolesbAée or i n

adm xture wt 2 [(We ' j: with the
i ntended r outl]eaSl{’l;tl‘a Hﬂgg%ﬁﬁlﬁ%% g@odnatgwg%é{ﬂgﬁggrﬁkp g?%&@&%ggﬂ%? §§¥Ii ce. Thus,
for exanpl e, métbyi ethey (398 phdri7musbles)erks addell th yhe rpatientextald and tht r avenousl vy,

I ntranmuscul arrleyultgrrlt sSoPul%i%rl{ s éltséSy’Ct}"gr . ﬂxe reaction mixture was diluted

10 with ethyl acetate, and then washed sequentially with sodium hydroxide solution

(2N, twice), water (twice) and then brine solution. The organic portion was dried
(MgSO0y), filtered and evaporated in vacuo to give 2-fluoro-6-(2-methoxy-ethoxy)-
benzoic acid methyl ester as a colourless oil (600 mg, 45%). (LC/MS: R;2.73,
[M+H]" 229.17).

15 Step 2: Synthesis of 2-fluoro-6-(2-methoxy-ethoxy)-benzoic acid

F
COH

07\ _-OMe

- To a stirred solution of 2-fluoro-6-(2-methoxy-ethoxy)-benzoic acid methyl ester
(600 mg, 2.63mmoles) in methano! (10 ml) was added a solution of sodium
hydroxide (2N, 10 ml) and the resultant solution was heated at 50 °C for 2 hours.

20  The methanol was evaporated in vacuo. The residue was partitioned between
EtOAc and water. The aqueous portion was acidified to pH 2 with HCI solution
(2N) and then washed with EtOAc. This organic portion was dried (MgSOs),
filtered and evaporated in vacuo to give 2-fluoro-6-(2-methoxy-ethoxy)-benzoic
acid as a colourless oil (400 mg, 71%). (LC/MS: R, 2.13, [M+H]" 215.17).



the fornul ati ons descri bed above in the section headed "Pharmaceuti cal
Formul ati ons". 10 For oral and parenteral adm nistration to human patients,
the daily dospgesdemel of the antifingal conpounds of thergpxedidpg can be
fromO0.01 to 10 ng/kg (in divided doses) depending on inter alia the

pot ency of the conmpounds when adnlnlstehéd by either the oral or parenteral
route. Tablets or capsules of the conpounds may contain, for exanple, from
5 nmto 0.5 g of active conpound for adm nistration 15 singly or two or nore
at a tinme as BpprdpniMil. The physician in any event will determne the
actual dosage (effective anmount) which will be nost suitable for an

i ndi vi dual pagymhésiaofl-niethéxy-6-eethybdnoicheidage, wei ght and response of the
particular patient. Alternatively, the antifungal conpounds can be

adm nistered in the formof a 20 suppesitory or pessary, or they may be
applied topically in the formof a I0nionC ol ution, cream ointment or
dusting powder. For exanple, they carfi®e ITntorporated into a cream

consi sting of an aqueous enul sion of yet hyl ene glycols or |iquid
paraffin; or they can be incorporated™atomeconcentrati on between 1 and 10%
into an ointnment consisting of a white wax or white soft paraffin base
together with such 25 stabilizers and preservatives as may be required. In

addition to tHea steiaethvt 2useboxresarinkrnapsve e 3ﬁt77-mf9ﬂ]§@ﬂn sijanel s

devel oped 5w L& \% n for exanple,
as preservatl@hnﬁr%g;%ggégﬁ P?§?¢ &Eﬁghﬂgnen?ﬁf%% gr%ﬁg?yﬁﬁgmelght gain in
| i vest ock, ormixturelmas héatat @70 °Cffmr241hoatsn SaBurh (hydmmla(meg;to Pfmmoles) i vi ng

matter, e.g., for cont am natl ng hospjtal WO 2 06/ 9 2006/ 000196
98 equi prent  WHHGERRE (O SRIGR RECHF BRG] HETHY EFge o et son of

ICBIhICgI tion ofaRtheMBAHERLIBR HAoPRE BRoVdASE ShcubDihe r%bi@llib w»es pdgridae@sophi l i a
gene

between ethyl acetate and water. The aqueous portion was acidified with

10 concentrated HC! to pH 2 and then washed with ethyl acetate. This organic portion
was dried (MgSOy), filtered and evaporated in vacuo to give 2-methoxy-6-methyl-
benzoic acid as a pale yellow solid (3 g, 70%). (LC/MS: R, 2.21, [M+H]" 167.11).

Preparation IX

Synthesis of 2-chloro-6-fluoro-3-methoxy-benzoic acid.

Me
Cl

CO,H

15 F
To a solution of 2-chloro-4-fluoroanisole (1.9 ml, 15 mmoles) in THF (50ml) under
nitrogen at —70 °C was added a solution of n-BuLi (1.6M, 13 ml, 21 mmoles)
dropwise. After the addition the reaction mixture was stirred for a further 1.5 hours
at—70 °C. Several pellets of dry ice were added to the reaction mixture and stirred

20  for 10 minutes. The reaction mixture was then poured into a 250 ml beaker half-
filled with dry ice. The reaction mixture was then allowed to warm to room
temperature and partitioned between ethyl acteate and sodium hydroxide solution

(2N). The aqueous portion was acidified with concentrated HCI to pH 2 and then



(Hellmch et al. (1994) FEBS Lett 356:317-21), will permt selection anongst
the conmpounds herein of inhibitors which discrimnate between the

human/ mamalyvipagocn78digl | nsect enzynes. Accordi ngly, the ps@s€piooddvepti on
expressly contenplates the wuse and fornul ation of the conpounds of the
invention in insecticides, such as for llfise i n management of insects |ike
the fruit fly. In yet another enbodi nent, certain of the subject CDK

i nhibitors can be selected on the basis of inhibitory specificity for plant
CDK' s rel at i weashed wi'uleeulmlrmaﬂateaﬂihii@r@niz;mﬁionﬁms deiré (804 )afikdrechandCDK can be
di sposed in a dlffe enti al enzymes to
sel ect those CEW%E%WSWS?O Sé?sé&e “éaélaéec‘?frf’?ﬁdtvﬂfn%?uenf anﬁf'?pn%v e plant
enzyme. Thus,chidie 6ETRSEBimdthusg Hehedic sE@6d 4 Whitd 4o¥id¢RPIgeaPlpi(ES/MS:a,mul at i ons
of the subject CDK inhibitors for_agricultural applications, such as in the
formof a defl?l apmodgeulanion gbgerved)s For agricul tural and horticul tura

pur poses the conpounds of the invention may be wused in the formof a

conposi ti on fmégsﬁﬂétﬁah@é zaaﬂ@ermafegﬁla%nﬁ&nétﬁ»ﬁ-aaﬁmdMar use and intended
pur pose. Thus € conpounds nay be applre e formof dusting powders,
or granul es, geed JhARsE BES brAUHRIRA- @&h&&%&%lcﬁﬁcﬁﬂgﬂhﬂ&{@ or enul sions,

di ps, sprays, aeroso S or snokKes. Conpositrons may al so be supplied in the
form of 20 dispersible powders, granul e grains, or concentrates for
dilution prior to use. Such COﬁpO%ItIO y contain such conventiona
carriers, diluents or adjuvants as e [ and acceptable in agriculture
and horticulture and they can be manufa hed in accordance with
conventional procedures. The conpositions fay al so i ncorporate other active

i ngredients, iemoeacamﬂm bG%ROééﬂﬂﬁ ﬁl@\amogmh@legw@dsaﬂ,aipea&d% i nsecticidal
activity or a further i ci de e conpounds and ng%fltlons can be

applied in a dxdﬁ@émetkm@/\ial@@ mlj.do tb@(ﬁlfrpﬁnélotlh‘@ya@%ﬁ QMFé maPHirectly to the
| ant fol th
pian 0 1@g%m§fe dﬁlﬁ%lid?ﬁ%\&%%gfaﬁ)ggglono A {n% 9% hiho cf?)e THE i‘ééu@e{nt other

growi ng nedi um nly to eradicate di sease, but
al so solutlon was stirred at ambient temperature for 24 hours. Further DMF (250 mg, 3.4

mmoles) and oxalyl chloride (3.9ml, 44.2 mmoles) was added to the reaction
mixture, and the resultant solution stirred for a further 24 hours at ambient
temperature. The reaction mixture was concentrated in vacuo. The residue was

15 dissolved in methanol (100 ml) and stirred at ambient temperature for 3 hours. The
reaction mixture was concentrated in vacuo. The residue was partitioned between
ethyl acetate and sodium hydroxide solution (2N). The organic portion was washed
with sodium hydroxide solution (2N), and then brine, dried (MgS0Oy), filtered and
the concentrated in vacuo. The residue was purified by flash chromatography

20  (eluent 3:5 EtOAc:Petrol to give 2-chloro-6-methyl-benzoic acid methyl ester as a
yellow oil (4.5g, 72%). |

To a solution of 2-chloro-6-methyl-benzoic acid methyl ester (4.5 g, 24.4 mmoles)
in CCly (50 ml) was added N-bromosuccinimide (4.3 g, 24.4 mmoles) and benzoyl
peroxide (50 mg, 0.2 mmoles), and the resultant suspension was heated at 70 °C for

25 24 hours. Further benzoyl chloride (50 mg, 0.2 mmoles) was added to the reaction
mixture and stirred at 70 °C for a further 3 hours. The reaction mixture was cooled
to ambient temperature and filtered. The filtrate was concentrated in vacuo. The

residue was purified by flash chromatography (Biotage SP4, 40M, flow rate 40



prophylactically to protect the plants or seeds from attack.

By way of

exanpl e, the 30 conpositions may contain from0.01 to 1 w.%of the active
i ngredi ent . wigdodid1e1d WO 2006/ 077419 PCTIGB2006/ 000196 @59 d8R06/dobtog! v

application rates of the active ingredient nmay be from50 to 5000
g/ hectare. The invention al so contenpl atlés the use of the conpounds of the

formula (1)

and sub-groups thereof as defined herein in the control

of wood

decaying fungi and in 5 the treatnent of soil where plants grow, paddy

fields for sesbhimgmdieatPatat &r2:8 @tOpePétud) orpiveAdl-sonoortleidtdied by t he

invention is the . use of the conpoupds of th ormula (1) and sub-groups
IR

thereof as delPAUtaHEPSHR! EHerRS GrvEtie™ &

from fungal

in and other non-plant |oci

i nfestati on, EXAMPLES 10 The invention will now be illustrated,

but not |im tSQep 2 BynfirRbie bEPCRIctR6dlirethiaainbinethy Ebenaic meidimsethigi 26ted. bed i n t he
foll ow ng exanples. In the exanples, the follow ng abbreviations may be

used. AcOH acetic acid BOC tert-butylo bonyl 15 CDI
1, 1- car bonyl di i m dazol e DVAWOO Sol vt re:. DCM MOH, AcOH, H2O
(90:18:3:2) DMAWL20 Sol vent mi xt ure: MEOH, AcOH, H20 (120:18:3:2)

DVAW240 Sol vent m xture: DCM MeCOH, AcOH, Ce{® (240:20:3:2) DCM
di chl oronet hane 20 DVF di nmet hyl f ormam de DMSO di net hyl sul phoxi de EDC
1- et hyl - 3-1 3' Agplerned Zahiomspredpy-6)chicae-berspicricigenethyl ester (2 g, 7.6 mmoles)

10

15

20

25

in an ethanolic solution of dimethylamine (5.6M, 13.6 ml) was stirred at ambient
temperature for 24 hours. The reaction mixture was concentrated iz vacuo. The
residue was partitioned between ethyl acetate and hydrochloric acid solution (1N).
The aqueous phase was basified with sodium hydroxide solution (2N) to pH 12 and
then partitioned against ethyl acetate. The organic portion was dried (MgSOy),
filtered and concentrated in vacuo to give 2-chloro-6-dimethylaminomethyl-benzoic
acid methyl ester as a colourless oil (300 mg, 17%). (LC/MS: R;1.55,
[M+H]*228.10).

Step 3. Synthesis of 2-chloro-6-dimethylaminomethyl-benzoic acid.

- Cl
CO,H

To a solution of 2-chloro-6-dimethylaminomethyl-benzoic acid methyl ester (300

. mg, 1.32 mmoles) in methanol (10 ml) was added sodium hydroxide solution (2N,

10 ml), and the resultant solution was stirred at ambient temperature for 1 hour, and
then at 50 °C for 72 hours. Methanol was evaporated in vacuo, the residue was
acidified to pH 4 with hydrochloric acid (2N) and then concentrated i1 vacuo. The
residue was co-evaporated in vacuo with methano! and toluene. The residue was
triturated with methanol and filtered. The filtrate was evaporated in vacuo,
triturated with 1:4 MeOH:EtOAc and then filtered. The filtrate was evaporated in
vacuo to give 2-chloro-6-dimethylaminomethyl-benzoic acid as a white solid (200
mg, 71%).



Et 3N triethylam ne Et CAc ethyl acetate 25 Et20 diethyl ether HOAt

1- hydr oxyazabenzotriazole HOBt 1-hydroxybenzotriazole MeCN acetonitrile
MeOH net hangl WO 2006/ 077419 PCT/ GB2006/ 000196 100 P.E, ,Ipet rol eum et her
Sio2 silica"PBYNN , N -tetramet hyl - O (benzotri azol - TCVGRPINVYRPEm
tetrafl uoroborate 5 THE tetrahydrofuraniénal ytical LC- M5 System and Met hod
Description In the exanples, the conpounds prepared were characterised by
liquid chromatography and mass spectroscopy using the systens and operating

conditions sgL .OHinB&! 2VhioELE OB a5l igrent i sotopes are present,
and a singl ew%%@*qtrra%x%‘@é%ﬁhe conpound is the

nonoi sotopic mass (i.e. 35Cl; 79Br etc.). Several systens were used, as
descri bed bel ow, and these were equi pped-with, and were set up to run
under, closely simlar operating (éﬁ diti The operating conditions used
are al so described bel ow. Waters Platftorm¥LTcMs system 15 HPLC System
Waters 2795 Mass Spec Detector: Mcromasscdlatform LC PDA Detector; \aters
2996 PDA

To a solution of 2-bromomethyl-6-chloro-benzoic acid methyl ester (2 g, 7.60
5 mmoles) in methanol (20 ml) under nitrogen was added sodium hydride (912 mg,

22.80 mmoles). The reaction mixture was heated at 50 °C for 2 hours. After cooling
to ambient temperature the reaction mixture was partitioned between ethyl acetate
and water. The organic portion was dried (MgSOy), filtered and evaporated in
vacuo. The residue was purified by flash chromatography (Biotage SP4, 40S, flow

10 rate 40 ml/min, gradient 3:17 EtOAc:Petrol to 1:1 EtOAc:Petrol) to give 2-chloro-
6-methoxymethyl-benzoic acid methyl ester as a colourless oil (400 mg, 25%). /
To a solution of 2-chloro-6-methoxymethyl-benzoic acid methyl ester (400 mg,
1.86 mmoles) in methanol (10 ml) was added a solution of sodium hydroxide (2N,
10 ml) and the resultant solution stirred at 50 °C for 24 hours. Further sodium

15  hydroxide solution (2N, 10 ml) was added and the reaction mixture heated at 50 °C
for a further 24 hours. Methanol was removed by evaporation in vacuo. The residue
was partitioned between ethyl acetate and water. The aqueous portion was acidified
to pH 2 with concentrated hydrochloric acid and then partitioned against ethyl
acetate. The organic portion was dried (MgSQys), filtered and evaporated in vacuo to

20  give 2-chloro-6-methoxymethyl-benzoic acid as a white solid (340 mg, 91%).
(LC/MS: R; 2.23, [M+Na]* 223.11).

Preparations XII-a to XIlI-e:

The substituted benzoic acids of Preparations VII to XI can be reacted with 4-

amino-1H-pyrazole-3-carboxylic acid ethyl ester, in the presence of EDC and HOBt
25  in DMF in the manner described in Preparation V to give the respective amide

esters which can then be subjected to hydrolysis as described in Preparation V, step

2 to give the carboxylic acids XII-a to XII-e below.



Anal ytical Acidic conditions: Eluent A H20 (0.1% Form c Acid) 20 Eluent B:
CH3CN (0.1% Formc Acid) Gadient: 5-95%eluent B over 3.5 mnutes Flow
0.8 m/mn G@ woax77HBenonenex Synergi 4 MAX-RP 80A, 2.0 pcpOsitasooial yti cal
Basic conditions: 25 Eluent A: H20 (10nmM NHAHCO3 buffer adjusted to pH=9. 2
with NHAOH) Eluent B: CH3CN Gradient: 138-95% el uent B over 3.5 ninutes

Flow. 0.8 m/mn WO 2006/ 077419 PCT/ GB2006/ 000196 101 Col umm: Phenonenex
Luna C18(2) 5m 2.0 x 50 nm_ Analytical Polar conditions: Eluent A. H2O (0.1%

Form c Acid)] Eluent B: CH3CN (0.1% Formic Acid) 5 G adient: 00-50%eluent B
over 3 m nutles 0.8 m /mn Col um: Phenone Synergi 4 MAX- 80A,
2.0 x 50 mm;} Anal iqophirki ¢ condijtions: E A: H20 (0. 1% For i ¢
Acid) 10 El uent B: C¥ (0.1% Fornic Adid) M8Cadi ént :M$5-95% el uent B over
3.5 mnutes | Fl ow g/ mn Col um: PrenomsnexO lg'"_rigi 4 MAX-RP 80A, 2.0 x
50 mMm 0 0
Z T om 7T o
N—N N—N
H XIl-a H XII-b
OMe
F o] of
07 "NH 4 07 "NH

¢ / OH ¢ / OH

N—N N—N

H Xll-c H X1I-d

@\/OMe
cl
0~ "NH

MOH

N—N

H Xll-e

The carboxylic acids XII-a to XII-e can be used in General Procedure A below to
make compounds of the formula (I). Alternatively, they can be converted to the
corresponding piperidin-4-ylamide by the method of Preparation IV above and then
further converted to compounds of the formula (I) by folloWing the methods

5  described in General Procedure B and the Examples below.

General Procedures

General Procedure A

Preparation of Amide from Pyrazole Carboxvylic Acid




Anal ytical Long Acidic conditions: 15 Eluent A: H20 (0. 1% Form c Aci d)

Fluent B: CH3CN (0.1 % Formc Acid) G adient: 05-95% eluent B over 15

m nutes Fl Qw /mn Colum: Phenonmenex Synergi 4 -RP. 80A 2,0 x 150
mm 20 Anal %28&"61’ g Basic Conditions: Eluent A H20 (LORRPIPUNEE buff er
adjusted to pH=9.2 with NH40H) Eluent B8 CH3CN G adi ent: 05-95% el uent B
over 15 mnutes Flow 0.8 m/mn 25 Colum: Phenonenex Luna Cl18(2) 5m 2.0 Xx
50 nm Platform MsS conditions: Capillary voltage: 3.6 kV (3.40 kV on ES
negative) WO 2006/ 077419 PCT/ GB2006/ 000196 102 Cone oltage: 25 V Source

Tenperature: 120 C Scan Range: ﬁ%i(\)(gwarm | oni sati on e: ElectroSpray
Positive or 5 ElectroSpray Neg r El ectroSpray e & Negative
Wt ers Fractionl $¥R¢.C- MS syst em HPIC System 2767 autdsampl er - 2525

bi nary gradi ent punp Mass Speg et ector: Waters ZQ PA Detector: Waters
2996 PDA

Y X Y

A mixture of the appropriate benzoylamino-1H-pyrazole-3-carboxylic acid (0.50
mmol), EDAC (104 mg, 0.54 mmol), HOBt (73.0 mg, 0.54 mmol) and the
corresponding amine (0.45 mmol) in DMF (3 ml) was stirred at ambient

5  temperature for 16 hours. The mixture was reduced in vacuo, the residue taken up
in EtOAc and washed successively with saturated aqueous sodium bicarbonate,
water and brine. The organic portion was dried (MgSO,) and reduced in vacuo to

give the desired product.

General Procedure B

Cl ; Ct Cl i Cl
—

o7 07N j\
M NH M NT R
/ N / ¥
-N H -N

Iz

10

To a mixture of 4-(2,6-dichloro-benzoylamino)- 1 H-pyrazole-3-carboxylic acid
piperidin-4-ylamide hydrochloride (Preparation IV) (1 mmol) in acetonitrile (10 ml)
was added diisopropylethylamine (2.2 mmol) followed by the appropriate acid
* chloride (1 mmol). The mixture was stirred at ambient temperature for 16 hours
15 thenreduced in vacuo. The residue was partitioned between ethyl acetate and
water, the layers separated and the organic portion washed with brine, dried

(MgS0,) and reduced in vacuo to give the desired amide derivative.
EXAMPLES

EXAMPLE 1



Anal ytical Acidic conditions: Fluent A: H20 (0.1% Form c Acid) Fluent B:

CH3CN (0. 1% Formc Acid) Gadient: 5-95%eluent B over 4 mnutes 15 Flow
2.0 mM/mn Colum: Phenonmenex Synergi 4 MAX-RP 80A, 4.6 x 50 mm Anal yti cal
Pol ar condi YOS H%ent A: H2O (0. 1% Formic Acid) Fl uchiT/@B2009986%%6 (0. 1 %

Form c Aci d)

20 Gradient: 00-50% el uentj;$8 over 4 mnutes Flow 2.0 m/mn

Col um: Phenonenex Synergi 41j, MAX-RP 80A, 4.6 x 50 mm Anal yti cal
Li pophilic conditions Fl uent A H20 (0 1 % Form c Aci d) 25 El uent B: CH3CN

(0.1% Form c
m/mn Colu

w 2.0

1)
=T

6/ 077419

PCT/ GB2006/ OQﬁbbﬂﬂlneJIQ&rbdivachmcbﬁﬂobml dylor cond tions: Capl |lary voltage: 3.5
kV (3.2 kV on ES negative) Cone voltage: 25 V (30 V on ES negative) Source

Tenper at ur e:
Positive or

10

15

120 C 5 Scan Rangex 100-800 anu | onisation Mdde: El ectroSpray

Cl Cl
0~ 'NH o /ZZ)

K20

- "y

H
To a suspension of 4-(2,6-dichloro-benzoylamino)-1H-pyrazole-3-carboxylic acid
piperidin-4-ylamide hydrochloride (Preparation IV) (0.5 g, 1.2 mmol), N,N-
diisopropylethylamine (0.418 ml, 2.4 mmol) in THF (3 ml) was added isobutyl
chloroformate (0.156 ml, 1.2 mmol) at room temperature. The reaction mixture was
stirred for 3 hours and evaporated in vacuo. The crude residue was diluted with
EtOAc (30ml), washed with water (x3), dried (MgSOy), filtered and evaporated in
vacuo. The crude product was purified by flash column chromatography on silica
eluting with ethyl acetate: hexane (1:1) to give 4-{[4-(2,6-dichloro-benzoylamino)-

1H-pyrazole-3-carbonyl]-amino}-piperidine- 1 -carboxylic acid isobutyl ester as a
white solid (0.18 g, 31% ). (LC/MS: R, 3.39, [M+H]" 482).

EXAMPLE 2

Synthesis of 4-{[4-(2,6-ichloro-benzoylamino)-1H-pyrazole-3-carbonyl]-amino}-

piperidine-1-carboxyvlic acid 2-morpholin-4-yl-ethyl ester

2A. Synthesis of 4-{[4-(2,6-dichloro-benzoylamino)-1H-pyrazole-3-carbonyll-

amino }-piperidine-1-carboxylic acid 2-bromag-ethyl ester




El ectroSpray Negative or ElectroSpray Positive & Negative Mass Directed
Purification LC-Ms System 10 Preparative LC-MS is a standard and effective
met hod usedwbabodhenpuri fication of small organi c nol ecpheSeHBLNeRs t he
conmpounds descri bed herein. The nethods for the |iquid chromatography (LC)
and mass spectrometry (MS) can be varidd0to provide better separation of
the crude materials and inproved detection of the sanples by M.

Optim sation of the preparative gradient LC nethod will involve 15 varying
col ums, vol élﬂie|e&p&¥immnWBS eardedrodiid 2 evasner amdogpuatti that of Exvapledossingr e wel |
known in the art fo Si tive ILC met h nd t.hen using
themto puriZ?V ﬁ%&fﬁ‘iﬁo O%%%(%(fe‘ {12 ldPIE‘)léé%Fﬁag%tﬁ %ﬂ ﬁ@%@rﬁfwgter U,
Huber U.;  Opidshi®latéd aGtweik o0l (B2 k] 9896) (LGJWRE&QO\{MWM& JConb Chem ;
2004; 6(2), 159- 64 and Leister W Strauss K, Wsnoski D, Zhao Z, Li ndsley
C., Devel opment of a, 20 C st [

chr omat ogr aphae-HRLEeSEAL Hee [

and anal yts caahumawéﬁcﬁn@i c%mmelddﬂn%ﬁ&a@@-w éth@oémirChe' n.; 2003; 5(3);
322-9. One such systemfor purifying compounds via preparati ve LC-M is
descri bed below although a person skilled in the art wll appreciate that
alternative systens 25 and meEtjods to those described could be used. In
particul ar, normal phase prepardti ve LC based nmet hods m ght be used in place
of the reverse phase net ho®s Yes®ribed here. Mbst preparative LG M5 systens
utilise reverse phase LC andyzwqlatile acidic nodifiers, since the approach
is very effective for the purifijcat{on /@mal L\d?m\ecul es and because the
el uents are conpatible with po ctyospray nass spectronetry.
Enpl oyi ng ot her chromat ogr aphi (N—SJO| u'ﬁl o 6/ 077419

PCT/ GB20061000196 104

4-{[4-(2,6-Dichloro-benzoylamino)-1H-pyrazole-3-carbonyl]-amino}-piperidine-1-
carboxylic acid 2-bromo-ethyl ester (0.5g, 0.93 mmol) was dissolved in THF (3
ml), and then diisopropylethylamine (0.243 ml, 1.4 mmol) was added followed by

10 morpholine (0.081 ml, 0.93 mmol). The mixture was refluxed for 19 hours and then
filtered to remove salts, and the crude product was purified by flash chromatograhy
on silica eluting with DMAW 240 to afford the title compound as white solid (0.2g,
40%) (LC/MS: R, 2.23, [M+H]" 539).

EXAMPLE 3

15 Synthesis of 4-{[4-(2,6-dichloro-benzoylamino)-1H-pyrazole-3-carbonyll-amino}-

piperidine-1-carboxylic acid 2-methanesulphonyl-ethyl ester

Ci i Ci
0" NH

0 /40
MN’C/N 0\_-S%
-N H

The experiment was carried out in a manner analogous to that of Example 1 using

Iz

2-(methyl sulphonyl-ethyl-4-nitro-phenyl) carbamate (214 mg, 0.71 mmol) as a



normal phase LC, alternatively buffered nobile phase, basic nodifiers etc as
outlined in the analytical nethods described above could alternatively be
used to pumidyoédreseonpounds. Preparative LG MS Systensper@sYt6los
Fractionl ynx System Har dwar e: 2767 Dual Loop Autosanpl er/Fraction

Col l ector 2525 preparative punp CFO (é%l um fluidic organiser) for colum
selection 10 RVA (Waters reagent nanager) as nake up punp Waters ZQ Mass
Spectroneter Waters 2996 Photo Diode Array detector Waters ZQ Mass

Spect r onet er reagetttinglags of chorviosmhtpnXheitile comound wabisplatediang whitadélid ons:

Capillary vol €e . V, gative) Cone voltage: 25 V Source
Tenper at ur e: @3% @ﬁﬁﬁméﬁ}i%%r !M%nggcan Range: 125-800 anu | onisation
Mode: El ectroSpray Positive or ElectroSpray Negative Agilent 1100 LC M5
preparative BMAMRLEZ5 Hardware: Autosanpler: 1100 series "prepALS'

Synthesis of 4-{[4-(2.6-dichloro-benzoylamino)-1H-pyrazole-3-carbonyl}-amino} -

5  piperidine-1-carboxvlic acid cyclopropyl methyl ester

Cl Cl
0" N

H o O
Oy

Cyclopropy! carbinol (0.049 ml, 0.71 mmol) was dissolved in THF (4ml), and

Ir=

triethylamine (0.320 ml, 2.13 mmol) was added followed by 4-nitro-phenyl

chloroformate (0.143 g, 0.71 mmol). The reaction mixture was stirred for 20 hours
10 and then 4-(2,6-dichloro-benzoylamino)-1H-pyrazole-3-carboxylic acid piperidin-

4-ylamide hydrochloride (Preparation IV) (0.3g, 0.71mmol) was added. The

mixture was stirred at room temperature for another 2 hours. The resulting solid

was filtered off from solution and the filtrate was evaporated in vacuo and purified

by preparative LC/MS to afford the title compound as a white solid (0.1 g, 30%).
15 (@LC/MS: R, 3.09, [M+H]" 480).

EXAMPLE 5

- Synthesis of 4-{[4-(2.6-dichloro-benzoylamino)-1H-pyrazole-3-carbonyl}-amino} -

piperidine-1-carboxylic acid 2-fluoro-ethyl ester




Punp: 1100 series "PrepPunp" for preparative flow gradient and 1100 series
punpi ng nodifier in prep flow WO 2006/ 077419

PCT/ GB2006/ 913607745 UV detector: 1100 series "MAD' NU&C,:OT/G%@}O&Q%t h

"Quat Pump" for

Detector M5 detector:

1100 series "LC-MsD VL" Fraction ["ect or

"Prep-FC' Make Up punp: "Waters RVA" 122Agilent Active Splitter Software:
Chenstation: ChenB2 Agilent MS running conditions: Capillary voltage: 4000
V (3500 Von ES Negative) 10 Fragnmentor/Gin: 150/1 Drying gas flow 13.0
L/min Gas Tedpjdr@j6eiDiehlodsberzoylipbisl-il Hegyrd2orsds tirbonybCanpisb ppipefidinéange:

125-800 anu 15

| onj. s

Negative Chr K

20 Phenonenexi,
Hyper si | - Keyst

one rHy

BB e S TS D o PR BeR, oy

1) M?&%eﬁﬁhut&lm%ommpﬂabr@am fFP{IFt %%twaf&bxo 9§?d Ther o

Purlt Aquas ar, 5, 2mm for nore pol ar

conpounds) ml, 0.84 mmol) an Hunnig’s base (0.098 ml O 56 mmol) were added, and the

5 mixture was refluxed for 2 hours before evaporating the solvent in vacuo. The

reaction mixture was diluted with EtOAc (50 ml) and washed with water (x3),

brine, dried (MgSOy), filtered and evaporated in vacuo. The residue was purified by

preparative LCMS to afford the title compound as a white solid (0.08 g, 30% yield)
(LC/MS: R, 2.48, [M+H]* 470/472).

10 EXAMPLE 6

Svynthesis of 4-

4-(2.6-dichloro-benzoylamino)-1H-pyrazole-3-carbonyl

piperidine-1-carboxvlic acid acetoxymethyl ester

To a suspension of 4-(2,6-dichloro-benzoylamino)-1H-pyrazole-3-carboxylic acid
15 piperidin-4-ylamide hydrochloride (Preparation IV) (0.3 g, 0.71 mmol), N,N-
diisopropylethylamine (0.371 ml, 2.13 mmol) in THF (3 ml) was added

chloromethyl chloroformate (0.092 ml, 0.71 mmol) at room temperature. The

reaction mixture was stirred for 1 hour, the solvent was reduced in vacuo and then

potassium acetate (anhydrous) (0.209 g, 2.13 mmol) was added to the crude
20  dissolved in DMF (5 ml) and heated to 110 °C for a period of 20 hours, After

reducing the solvent in vacuo, the reaction mixture was diluted with EtOAc (50 ml)

and washed with water (x2), brine, dried (MgSOy), filtered and evaporated in

vacuo. The residue was purified by preparative LCMS to afford the title compound
as a white solid (0.08 g, 22% yield) (LC/MS: R; 2.45, [M+H]" 424).

25 EXAMPLE 7



2. Hi gh pH chromat ography: Phenonenex Luna C18 (2), 10, 100 x 21.2mm 25
(alternatively used Phenonenex Gemni, 5, 100 x 21.2nm El uents: 1. Low pH
chr omat ograp% g%%ggt A H20 + 0.1% Form ¢ Aci d, pH1.5 WO 2006/ 077419
PCT/ GB2006/ 00013 Sol vent B: CH3CN + 0.1 9% Formic ARGHGB006/40g196
chromat ogr aphy: Sol vent A: H20 + 10 nM N#HCO3 + NHAOH, pH=9.2 Sol vent B:
CH3CN 5 3. Make up solvent: MeOH + 0.2% Formc Acid (for both chromatography
type) Met hods: According to the analytical trace the nost appropriate
preparati ve CRUARRIOOTARAY oloBfoAEnflORaR). BLbYRE AR b GNIRS. L0 Tun an
anal yti cal LC—NbU§I ng The type J.U chr omafogr aphy (Iow or gll gh pH) nost
suited for ’ phl gectodyeethyightyrt i cal trace showed good

chromat ogr aphy a swtabl e preparatlve rret hod of the sanme type was chosen.
Typi cal running condition for t.h 1 ow and high pH chromat ography nethods
were: Flowrate: 24 m/mn 15 adi ent: Cenerally all gradients had an
initial OA mn step with 958f #i B. Then according to analytical trace a
3.6 min gradient was chosen in_farder to achieve good separation (e.g. from
5%to 50% B for early retainifg @unds; fjm S%Oto 80% B for mddle

retai ni ng conpounds and so on) %ﬁﬂ\ N
TN SN

N-N
H

4-{[4-(2,6-Dichloro-benzoylamino)-1-H-pyrazole-3-carbonyl]-amino}-piperidine-
5  l-carboxylic acid 1-chloro-ethyl ester (prepared as for intermediate in Example 6

but using triethylamine and 1-chloroethylformate at 60°C instead of N,N-
diisopropylethylamine and chloromethyl chloroformate) (0.1 g, 0.2 mmol) was
dissolved in acetic acid (5Sml), mercuric acetate (0.51 g, 1.6 mmol) was added and
the reaction mixture was heated for a period of 3 hours. The solvent was then

10 removed in vacuo and the crude product was partitioned between EtOAc and water,
following which the organic phase was dried over MgS Oy, filtered and evaporated
in vacuo. The residue was purified by by flash chromatography over silica eluting
with EtOAc: Hexane 1:1 to afford the title compound as white solid (0.04 g, 40%)
(LC/MS: R, 2.91, [M+H]"512).

15 EXAMPLE 8

Synthesis of 4-{[4-(2.6-dichloro-benzovlamino)-1-H-pyrazole-3-carbonyl]-amino} -

piperidine-1- carboxylic acid 1-fluoro-ethyl ester

0O~ 'NH O
Ol
H

-{[4-(2,6-Dichloro-benzoylamino)-1-H-pyrazole-3-carbonyl]-amino } -piperidine-

20  l-carboxylic acid 1-chloro-ethyl ester (prepared as in Example 7) (0.1 g, 0.2 mmol)



Wash: 1.2 mnute wash step was perforned at the end of the gradient 20
Re-equilibration: 2.1 mnutes re-equilibration step was ran to prepare the
system for _the next run Make Up flowrate: | m/mn Sol vent: All
conpounds WAy di ssol ved in 100% MeOH or 100% DVRSEI/GBHOEHIGHIOt he

i nformation provided soneone skilled inpghe art could purify the conpounds
descri bed herein by preparative LC-Ms. The starting naterials for each of

t he Exanples are conmercially available unless otherw se specified. WO
2006/ 077419 R 09@1 r i : I: erials
Preparation | ydﬁgﬁlggc?{sn o] g@#ﬁ@é%ﬁﬁ%%?ﬁﬁﬁ%@ﬂ O%Hﬂ(}q(ém i sopropyl
ester Step 1.TIBydhesiveterfwas added. The reaction mixture was heated at 60 OC fora

o N 6 SRR RRY b8 Bk e R e na R perr b p340PREN 0 o)
i n di oxane (Sy4¥dissowas iretdad, tdlide ey rBixbna Kgﬁ%ﬁatlon ahd3hdfilrlade Wl | oned by

i sopropyl chloroformate (1M in tol _ueneﬁj@f 1. . 1.2 nopol ), The m xture was
stirred at® arfiyrRaitted (7 wisHp©r 2y Esidae wiish mss patifiediyibs #shiced i n vacua. The

resi due was (9 Q;gdc . d . .g.ani ¢ portion
t hen washed \?ﬁ#ﬁ%}n , nd??%ggﬁ?}%&%ogﬁdh%gﬁg'g ?fgé@g}ééa%tgfo gi ve the
title conpounmpsuad ashiviiee ssbdl (M0 882%) (LC/MS: R, 2.95, [M+H]" 572).

EXAMPLES 9 —37

By using the methods set out above, the compounds of Examples 9 to 37 were
10 prepared. In the Table below, the general synthetic route used in each case,
together with any modifications (if any) to the reactants and conditions, are given

for each example.

Example Structure Method of Preparation LCMS

General procedure B (using 2-

cl ol | te).

methoxyethy! chloroformate) M +H]+ 484
0" °N o o]
9 y NJL Purification by column
TN 0™\.0 R¢2.72
N-N N chromatography
MeOH / DCM (2% then 5%)

cl” ; N} General Procedure A using 4-amino-
piperidine-1-carboxylic acid [M+H]" 468 o

0 NH O
10 O . :
Y / N/C/N/Qo isopropyl ester (Preparation I). R, 3.06
lr:ll--N H /K Purification by preparative LC/MS




ng). Step 2. Synthesis of 4-am no-piperidine-I|-carboxylic acid isopropyl
ester O HZN-( N14 15 A m xture of

4-tert-butoxycarbonyl am no- pi peridine-I-carboxylic acid isopropyl ester
(140 ny) i nWQ20pé/erG+18acetic acid (2 mM) and DCM (2 nl) wWeST/E€BL006/eH1 %t

anbient tenperature for 30 m nutes, t reduced in vacua azeotroping wth
toluene (x3) to give the title conmpound™as a yellow oil (90 ng). 20
Preparation Il Synthesis of 4-ami no-1 H pyrazole-3-carboxylic acid ethyl

ester Step H=4-Nt+p-tH-pyrazele-3-carbgli-c—and—ethyl—ester—WO-2006/077419
PCT/ GB2006/ 0D &6plell08 NO2 Rtrukture OEt  N{N Methldd dIrBtlepmlueﬁl de £2M9 i,
39.8 mmol ) was slowly added to a m xture|of 4-nitro-3- pyrazo| ecarboxylic
acid (5.68 g 36.2 nnol') in EXOH (100 n ) at anbrent tenperafure andjthe
m xture stirred for 48 rs. The mixt ur ¢Ganersl Proecdire ddisingr-Bnivacuo and dri ed

t hrough azeofrope with ene to afford zbwaﬂlglrreq cgd;b)@waa,agdh -B3- carboxylic
acid ethyl epter as [& wh te%ond (6. 42 g, 96% . (400 MHz, O d6)
S 14.4 (s, 1H), g (s,0 . 4.4 (q, 1 1.3 (t, ‘H)) Step @MHH] 454
4- Ani no- | H pyr a6l e-|3 car%g@ C cj,/(et hyl  85f&Lion Nz n Re 2.90

H chromatography

[P.E.-EtOAc (1:1 - 0:1)]

. F General Procedure A using 4-amino-
piperidine-1-carboxylic acid  |[M+H]" 436
12

07 "NH o J(Z isopropy! ester (Preparation I). R, 2.87
a N
/s N /C/ O | Purification by preparative LC/MS
N~-N  H /K
H
. o As per Example 2 but using N-
077NH g o) methylpiperazine. [M+I‘I]+ 551
13 2 /CNJ(O,\’N,/\N» . ,
NN N N Purification by preparative LCMS R,2.78
cl cl As per Example 2 but using N
07 NH 0 . , [M+H]" 496
14 0 q dimethylamine.

7 /C/N o~ Ry 1.97
ﬁ—rfl N ,\/N\ Purification by preparative LCMS

Jig ; ~Cl As :
per Example 2 but using
[M+H]" 522

15 N pyrrolidine.
X N/C Sy R, 2.04
NoOH Purification by preparative LCMS




11
ester

OEt

(6.40 g, 34.6 mmol)

under an at FRSRGEAsOf

t hrough a plug of Celite,

pi nk solid (
(s, 1H), 4.8

r educed

and 10% Pd/ C (650 np)
hydrogen for 20 hours. The m xtupe,

/

in vacuo and dried throug
tol uene to afford 4-am no-1 H pyrazol e- 126carboxylic acid ethyl

§b0£/hd@§

azeotro

NNH 10 A mxture of 4-nitro-1H pyrazol e-3-carboxylic acid ethyl
in EtOH (150m ) was stirred

&I ed

pe with

ester as a

of 4-(2,6-di
CO2H N-N H

chl oride (8.
4-am no- 1Hp
anal ogous to
42.6 mol ) i
The 5 reacti
(50 m) and
hours, and t
acidified w
filtration,

5.28 g, 98% . (H NWR (400 MHz, 15 DMSO-d6) S 12.7 (s, 1H), 7.1
(s, 2H), 4.3 (g, 2H), 1.3 (t, 3H). Preparation IlIl Synthesis
chl or o- Benzoyl agj no) - 1H pyr azol e- 3- car.boxyl 1 ¢ acid Cl]O NH /
077419 g@r‘}‘%ﬁéﬂzoos/ oo<519}§eﬁ‘f39’f2’,r epATRLIRE or ob’eﬁ |
2 g+—39105—m-nrol)}—was-added—gcauti-ousty t o a—sol yt-ion—of
yrazol e-(3- boxylic acid nmethyl ester (preparediin a mnanner
Pr epar gt i 1) (5 g; 35.5 fmol) and triethylanijne (5.95| ni;
n di oxane" ( ¥l ) then stirred at room tenper.at ur|e far S,hours.
on g Xt yr eq filtered @and | hespirErempicd Yt d W?ﬁi ﬁ}g% hanol
2M sodijum hydroxi d utiopn (100 chibpfornmeat ed at| 5@ 298 or 4
hen evaporafed. “§ S \wat er was added to the residuelthen
th condentrBtd Rydrochlorit acid. The solid was collected by
washed with
ci cl As per Example 4 using 3-
07 NH 0 P P L .g (M+H]" 479
17 o) A hydroxypropionitrile.
AL o R, 2.72
NN H N
As per Example 4 using 2,2,2-
cl cl trifluoroethanol.
07 "NH 4 //z) The crude product was partitioned [M+H]+ 508
18 7 ,(:} F
(L KJ H O»F between EtOAc and 2N NaOH, and R, 11.67
H F the organic phase was washed twice
with water - no further purification
was needed
cl a As per Example 4 using 4- "
19 0" NH o Jf o hydroxytetrahydropyran. [M+H]" 510
AL oA R; 2.80
”—N H




water (100 m) and sucked dry to give 10.05 g of

4- (2, 6-di chl oro-benzoyl am no) -
vi ol et sol i dyobdosloMaio Rt 2. 26,

[ M+H] +300

/ 302).

of 4-(2, 6-dichl oro-benzoyl ani no) - | H-pyr azol e- 3- car boxyl i ¢ aci

pi peri di n-4-yl ani de hydrochl ori de 15 Stlép

[4- (2, 6-dichl oro-benzoyl am no) -1 H pyrazol e- 3- car bonyl | -

1. Preparation of 4- {

10 1H pyrazol e-3-carboxylic acid as a pale

Prepar %tclr%&b%/oﬁ)(ﬁ%o

aration

am no}-pi peridine-l-carboxylic acid tort-butyl ester A m xture of
4- (2, 6-dichl - zoyl am n yrazol e- r (16 1. 6
mol ) (Pr epal?]g &}1@ 11 I) 4- %)r'\.}l'lg‘ﬁ%&l - BOC- pi gvel(réﬁ' ?%@S éf’ gﬁbﬁi 23. ]gC%IT?DI , EDC
(5 0 g, 25. gﬁlllui) Aa—HOBt \o. 5 G, 259+t } +—DBM- \ 511 } was—sti+1rred at
20 room tenperature |fo 0 hours. The repctiemerﬁ‘immméuswas reduced i nj vacuo
and the resjdue part]i Ced bet ween et hy acetcﬁ(g,e,{ml,go m) and satur at ed
aqueous sodijum bi cdrbofat @ sol ution (103 m ) he organic | gyer was washed
wth brine, (dried ( and red N Terud@prodibievay @aitichee E}@ﬁH fralogn up in
5 % MeOH DCM (280 1 ’Qd o SRS S NS rption
and, washed with DCI\/I 25 in vacl give Rt323
4-{[ 4- (2, 6-di chl oro- benz'byl ami no) - 14 pyr a‘E‘v’cﬂr@“‘SPhase was washed twice
car bonyl ] -anJ{i no} - pi peri di ne- 1- car boxyl i c| ath ehtd emtfudhent pptificeher (5. 38 g) as a
white solid. The filltrate was reduced in vacuo gnd.t.he residue purifjed by
colum chromat ograghy using gradient elpution 1:2 Et OAc / hexane to EtOAc to
gi ve further i
4-{[ 4- (2, 6- di chl or o-{befZdyl ami no) - | H pyr bzoP8PBERIPESMM83- ani|no} - pi pefi di ne-
| 30 carboxyllic acidg Qutyl ester (2| bdirgjtetmbydafuniThecrsiol |i d. WO
2006/ 077419 |PCT/ GBZCOG/ 00196 110 Step éproductwaspamtloned between .
4- (2, 6-di chlloro: Eenzoy a p a 2-3-carboxyl i ¢ acid piM&H] di%a 4-
yl ani de hydrOCh? rio EtOAc and 2N'NaOH, and the R, 2.72
organic phase was washed twice with e
water - further purification was
carried out by preparative LC/MS
¢ “ g As per Example 2 using bis-(2-
22 > ¢ methoxyethyl)amine [M+H]+552
7 N .
uﬂ{l Q’Cf 0N\ N9 R(2.78
purification by preparative LC/MS
As per Example 4 using 2-
hydroxyacetonitrile.
0" NH o j The crude product was partitioned |[\[+H]" 465
23 @ /C/N NN | between EtOAc and 2N NaOH, and
N-N Rt2.78
H the organic phase was washed twice
with water - no further purification
was needed




aC ONH OH HNIi ~~~"""\\ NHC A solution of

4-{[ 4- (2, 6-di chl or o- benzoyl am no) - 1H pyrazol e- 3-car bonyl ] -am no}- 5

pi peri di ne-wocmodaoxpbi ¢ acid tert-butyl ester (7.9 g) inpde&BbotHeods) and
EtOAc (50m ) was treated with sat, HCl-EtOAc (40 nmL) then stirred at r.t.
overni ght. The product did not crystal 128se due to the presence of methanol,
and therefore the reaction mxture was evaporated and the residue
triturated with EtOAc. The resulting off vvhite solid was collected b
filtration, shed. with Et d sucked he si.nter|t kve|6. 39
of 4-(2,6-di Wﬁf‘%mgle benzoyl a rHS?“lI—I— pyrazo ]gpé%do y&ratlgnac EcHis

pl peri di n- 4- yHam-deqas—the hyuruuhl er+de '”‘I" {] LEEHVG—R—5-8 ; —EEV{IL{_H"" 382
/| 384). Preparation |V Stepg 1. Synthesis bf
4 (2,6-diflupro-benzoyl no) - 1H pyrazol ¢- 3-carboxylic acid |15 ethyl jester

FF ONHO|/ [/ OEtC'N # A mxture of 2,6-difluorobenzojc gﬁb%{%SZ g,
40.0 mmol ), #-agino-| Hpynazol e- 3-cagbo <yIAFEer5’é?f“B’eéf‘Wlmeg‘§‘t er[ﬁl(gF 96 ¢, 38.4

mol ), EDC (8.83 g, [46.1 rjunol) j—iCBt (6. 23%chgyofodBatdl nmol )| i R, IF (100
mM) was stirfed at anbie atlir o or

N-N
N H
As per Example 1 using
Ci o]} 1-chloroethy! chloroformate, Et;N
|[M+H]" 488
25 07 NH 4 0 |Wes used as a base, and the reaction
W /C/N’Q o mixture was refluxed for 20 hours R;2.30
N
N-N
H H
cl Ct As per Example 1 using phenyl
NH o [M-+H]" 502

o}
26 0 chloroformate.
MN /CNJ(O o . R3.13

purification by preparative LCMS

CI@CI As per Example 1 using 4- +
[M+H]" 520

0% "NH
27 F fluoropheny! chloroformate.
MH@N’E«@ R.3.18

purification by preparative LCMS




20 6 h. The m xture was reduced in vacuo, water added and the solid forned
collected by filtration and air-dried to give
4- (2, 6-di f| wao smobenzoyl am no) - 1H pyrazol e-3 WO 2006/ 0774;&,@@40%9&6/ 000196

111 carboxylic acid ethyl
(LOMS: Rt 3.11,

9) .

[ M-H] + 295. 99) .

ester as the mmjor conponent of
$2%p 2. Synthesis of

m xture (15.3

442, 6-di f | uor o- benzoyl am no) - 1H 12yrazol e-3-carbox liy c acid FF O NHO /
/ OH NN HS5 A mixture of
4-(2,6-difl zoyl am - |.H pyrazol é\’l al W ster
(10.2 g) in gé’ﬁﬂma@ hous Na R}%Eﬁp( 1:1, 5 %ﬁ'}og\/\g r%[{ar? %‘ﬂ I'ent
ter’rper at ur e fFor —Yot-ati+t+e—+ratert al Sret-e—fefved—Ha—vact o—wat-er (300
m ) added gnd the rn re taken to pH 5 uswngerﬁmlqﬂem HCI. The retsul t ant
precipitate jwas coll aby filtration and drpaghxiaeRUgh azgotrope wth
toluene to 10 afford 4 6 di f I yor o- benzoyl am no) - 1H pyr azolje- 3- car boxyl i c
acid as a pijnk soli c ( ~AL 9, Rrhe2rid8produbttinad partiBnéd 96) .  Prepar ati on
VI Synthesi s of 2,3- di f l,(,or mef b G S ng\FN d:H H W 15 To a
suspensi on of 2, 3-di{fl udro thoxybenzec{%g‘%{lé X 91 N3] €83 i n
28 the organic phase was wasfled tw1ce
with water and dried over MgSO,. R¢3.11
Purification by column
chromatography
[P.E.-EtOAc (1:1)]
Cl Cl As .
per Example 1 using (1- +
+
29 0" NH 4 /[2) methyi)vinyl chloroformate. [MH] 466
% ’C/N oA R,2.95
N- KJ ﬁ purification by preparative LCMS
H
As per Example 4 using thiazole-5-
cl cl methanol.
07 NH g ? The crude product was partitioned
@ /CN’QO between EtOAc and 2N NaOH, and
I ,N'/"\N etween ¢ an aOH, an [M+H]+ 523
30 H S~7"| the organic phase was washed twice
with water and dried over MgSQ.. R:9.98
Purification by column
chromatography
[P.E.-EtOAc (2:1- 1:1)]
As per Example 1 using benzyl
cl cl chioroformate. .
M+H]" 516
31 oM o N /QO Purification by column [ ]
u/k'f, H’C O/\O chromatography R¢3.20

[P.E-EtOAc (1:1)]




pot assi um hydr oxi de solution (3 g

of KOHin 20 m of water) was added

hydr ogen peroxide solution (27.5%ww, 4 nl) and then heated at 70 C for 2
hours. The woeaetironom xture was acidified to pH 2 w t h memcenbgabeed HC ,
and then washed 20 with ethyl acetate. The organi c portion was dried
(My504), filtered, evaporated in vacud38nd then azeot oped with toluene to
give 2, 3-difluoro-6-nethoxy-benzoic acid as a white solid (500 ng, 91 %.
(LOMs: Rt 2,08, no molecular | on observed). WD 2006/077419
PCT/ GB2006/ 00pJ.96,1, 112 Pre on Vil B n@g [ g ”
2-fluoro-6-(2- et NoX Xy- et hoxg)s’il n20| c acid ﬁ]%dsbf?’ y"'“}’ﬁ 2's fLCMS
2-fl uoro- 6- ([Z=methoxy=-=et IIU)\y) benzoirc—acid |||:L||y| ester—F \,ua”E o' Ove
5 To a stirrjed sol ut|i F et hyl - 6-f1 uofg %Qrgtgognlﬁ1g1lacekg§t(u;ng, 5. 88 npol es)
in DM (10 ni ) under en was added Ny [MAH)6
nmmol es). The| resul tlant [sofution was stif ezd‘:tdgp %n‘%‘ih@??f’e t®¥hperature fpr 10
m nut es. 2- Ghl oBdet hylo et herf ( Djzﬁllchloxﬁieﬂlomﬂﬁyésampwas adtidd 't o| t he
reaction mxture ang I Uk QR uiiSabopidpydhioBRrdatd [Or 24 hours.
The reaction mixturg wad di et]ﬁ acgtg%te and f|héd Wshed
sequential |y, wi th sddi um Nydroxi de sol ut | oA MINsed; ‘WGE‘E‘)fTHE\/at er (twice) and
then brine sjpolution.! The organi c portion|was dr| ed (MgS04), (filtered and
evaporated ijn vacuo jto give 2-fluoro- 6-(_P I?jg@/k& ggenzoi c acjd
met hyl ester{ as a cqlo ss oil (600 ng r% tﬂ%/ R 73, [MtH +
229.17). 15 [Step 2: |S sis of 2-fluorp fOr?ér‘hf&B?KPb@i‘%lbxy){MéHibi c acid
F 13 N A chlorlde followed.by Example 1, 486.15
%\IKU\N 0% ~ except using 2-
NN methoxyethylchloroformate, and Rt2.71
§ DMF used instead of THF
ol Preparation III then IV, except using
3-chloro-2,6-difluorobenzoyl [M+H]+
F F
34 N o N/E . chloride, followed.by Example 1, 486.15
M /O 0N~ except using 2-
S Rt2.81
) H methoxyethylchloroformate, and :
i DMF used instead of THF
Cl
Preparation III then IV, except using
F F 3-chloro-2,6-difluorobenzoyl [MFHF
35 07 H /[Z chloride, followed by Example 1, 470.14
M /ON O’A except using isopropyl chloroformate, Rt311
NN }5‘ and DMF used instead of THF
. Preparation V then IV, except using
N 2,3-difluoro-6-methoxy-benzoic acid [M+H]+
3 e ] N'HF- ) 3 (Preparation XIV), t"ollo.wed by 466.18
M /O,J(o /& Example 1, except using isopropyl
N_{, Y chloroformate, and DMF used instead| Rt 2.94
" of THF




COZH O -\,0Owe To a stirred solution of

2-fluoro-6-(2-nmethoxy-ethoxy)-benzoic acid nethyl
(10 mM) was added a sol ution of
(2N, 10 m) and the resultant solution was heated at 50
was evaporated in vacuo.
Et OAc and water.
(2N) and then washed with Et QAc.

2. 63mmol es) wighoigthanol

The net hanol

ester

chi

(600 ny,

@}{ggom de
ours

TRé residue was partiti oned bet ween
The aqueous portion was acidified to pH 2 with HO sol ution
This organic portion was dried (MpSO4),

filtered and gvapordted in cuo to give .

2- 11 uoro-6- (2 EWEF §xy- et hox%% BoFSoic  a¢i Fgthod of Sreparptien oli | LB o,
71% . (LC/ = Pt 3, Irwl_lra.!_!] 2] 5 17L AD ')nm::/ 044419 D("‘T[ (?Q’)Qoell 000196 113
Preparation M| Synthe5| S of 2- et hoxy- Prepeiation| V- thee i, ekeptagid CCO2H Owe
To a solution of ethyl- thoxy6rrethy t 7 s) in
ethanol 5 (20 nil) ed a sol ution 23%&3% n%thﬁgd&nzog%g Nlﬁgg m ) .
The reaction myture e at 70 C f offp#atho4HS. f"l@%qtﬁ'm hyatBQo]X/i de (10
g, 0.25 mng‘l{ es) wds d t e°’éa?>t on ExdmpleUregcepinsing e rlesul t ant
solution heated at 70 o lanct her 4 hD%éhoxyHﬂflctﬁ&&@&% MRS regmesed| i n
vacuo. The rlesi due vas p rtitioned between et acetate and water. [The
aqueous portlion was lacidified wth 10 concert™E: d‘%;‘é’d“ﬁ@" J3FpH 2 and then
washed w th ethyt—acetate—Fht-s—ergant-c—portten—was—dr+ed—{(MgSE4)—H | tered
and evapor at .IOIP 0 to give 2-nethoxy-6-mnmethyl- benzoic acid as a pale
yel |l ow solid M . (L Ms: R 2.21, [M+H + 167.11).

10

15

4-{[4-(2,6-Dichloro-benzoylamino)-1H-pyrazole-3-carbonyl]-amino}-piperidine-1-

carboxylic acid 1-aza-bicyclo[2.2.21oct-3-vl ester

2,

NH

Nt
N H

O

The title compound can be prepared by the method of Example 4 but using R-3-

quinuclidinol instead of cyclopropyl carbinol. Purification can be carried out by

column chromatography using P.E.-EtOAc (1:1 ) as the eluent.

BIOLOGICAL ACTIVITY

EXAMPLE 39
Measurement of Activated CDK2/CyclinA Kinase Inhibitory Activity Assay (ICsg)

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 (S0mM 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



Preparation | X Synthesis of 2-chloro-6-fluoro-3-nethoxy-benzoic acid. M

Cl CO2H 15 F To a solution of 2-chloro-4-fluoroanisole (1.9 nil, 15

mol es) in WE20060)9 under nitrogen at-70 C was added ac$Rlpdddsasy&f n- BuLi
(1.6M 13 m, 21 mmol es) dropw se. Aftl% the addition the reaction mxture
was stirred for a further 1.5 hours at <70 C. Several pellets of dry ice
were added to the reaction mxture and stirred 20 for 10 m nutes. The
reaction m xture was then poured into a 250 m beaker half- filled with dry

i ce. The reac¥rihgremdaie. k% elsnlrene srpsadmin, wad A9 tompsgnith digef at ure and
partitioned .Hﬁétm%ﬂbasa%ﬁ(ggﬁ%@viﬁmsté&%vgq%yda@i@s@gnggéws'n?%mp( 2N). The

aqueous portion was acl w th concentr 2 an hen WO
2006/ 077419 PaU/uEE008 10007 B6A TR L ahdvwsdéetd Siveli pitendlormreitias @l ofThi s or gani ¢

portion was dri.ed (MySO4)....filtered d orated jn.,vacua. The residue
was azeotr opev&rlwst%m%ﬁj%fﬁ]ée %eﬁt 0\95188'6’%?‘8 Dd\%@%‘? B8], "rieHEdtRion

chl or o- 6- f5l ualigwdd fRIrbeEY fhreRal Hbu@odeﬂ)r@Beiﬁ% wbp‘s;;ee v dnckxtebs 9f Erthd®5%) -
(LOMS: R, 1.91, no mol ecul ar i bserved) . Preparati on

2-chl or o- 6- di m@fmlynamiﬁlé%&%g%)bgﬁﬁ%@ \abiphirerr@érwnincowrﬁ%@é&h@)f
2.l or o- 6 T bog o e e remaABbphEI SRSl op F e
filter plate. The wells of the MAPH plate are wetted with 0.5% orthophosphoric
acid, and then the results of the reaction are filtered with a Millipore vacuum
10 filtration unit through the wells. Following filtration, the residue is washed twice
with 200 pl of 0.5% orthophosphoric acid. Once the filters have dried, 20 pl of
Microscint 20 scintillant is added, and then counted on a Packard Topcount for 30

seconds.

The % inhibition of the CDK2 activity is calculated and plotted in order to
15 determine the concentration of test compound required to inhibit 50% of the CDK2
activity (ICsp).

EXAMPLE 40

Measurement of Activated CDK1/CyclinB Kinase Inhibitory Activity Assay (ICsp)

CDK1/CyclinB assay.is identical to the CDK2/CyclinA above except that
20 CDK1/CyclinB (Upstate Discovery) is used and the enzyme is diluted to 6.25nM.

Compounds of invention have ICsy values less than 20 pM or provide at least 50%
inhibition of the CDK2 activity at a concentration of 10 uM. Preferred compounds
of invention have ICsq values of less than 1 uM in the CDK2 or CDK1 assay.
EXAMPLE 41

25  GSK3-B Kinase Inhibitory Activity Assay

GSK3-f (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% P-mercaptoethanol, 37.5mM ATP and and 10 pl mixed with 10 pl of



di chl oronet hane (100 m). To the suspension was added DMF (250 ng, 3.4 10
nmol es) and then dropw se oxalyl chloride (3.9 m, 44.2 mvoles). The

resul tant swbbe/omsmwas stirred at ambient tenperature feerddivonsesss Furt her
DMF (250 ng, 3.4 moles) and oxalyl chloride (3.9m, 44.2 mol es) was added
to the reaction mixture, and the result¥nt solution stirred for a further
24 hours at anbient tenperature. The reaction m xture was concentrated in
vacuo. The residue was 15 dissolved in nethanol (100 m) and stirred at

anbi ent t enpesvhsitatemixorTi® snbstrate mikher GEKa@tis 025 miM phissphavalycegancent rated i n

vacuo. The resi que was riitioped between thyl acetate odi um
hydr oxi de sol ?}'Pﬁ’ﬂ?? I(%?Rﬁl@?fﬁgﬂ%}? &éﬁﬁ?&erﬁd}*ﬁf’%ﬁ?%%r ‘(Xg]éﬁéb‘bl Wﬁﬁ% odi um
hydr oxi de sol pidyaR ahd Nibstraedrd 4438d 96 Rell slitk o MIP M of Vdriog§ ed and  the
concentrated in vacuo. The residue was purified ash chromat ography 20

fl
(ol uont 3 5 Eitenyeithotestaompoyed B IRYISONEP & Fieihy Theerstionds dlimed it hyl - est er

as a yellow 0] . 125 T ac-sobution of, 2-.chl Qro-6- yl - benzoi c
2cid mechyl elpiset o BroyRliena i RiGRbuhl S0l AHEl e B R e

N- br onbsucci nphsispidric4cia (§ 1l 24.9%4). M. lfdsationa pebebdng Byds foredtivdiede (50 g, 0.2
mol es), and the resultant suspension was heated at 70 C for 25 24 hours.
Furt her benonPle(@fQYGJrlilfﬂéSS@B@b%; 0.2 mmol es) was added to the reaction

m xture and stirred at 70 C for a further 3 hours. The reaction m xture was
cooled to anbkgnipiieaperature and filtered. The filtrate was concentrated
in vacuo. The Tesidue was purified by flash chronmatography (Biotage SP4,
40M fl ow r at Antiproifsra@ACIFtE19 PCT/ G82006/ 000196 115 mi/min, gradient
Petrol to 2:3 EtQAc: Petrol) to give 2-brononethyl -6-chl oro- benzoic acid

o 16T, PR AAMAEE L Aars T n SR PRI g
by measuring the ability of the compounds to inhibition of cell growth in a number
of cell lines. Inhibition of cell growth is measured using the Alamar Blue assay
(Nociari, M. M, Shalev, A., Benias, P., Russo, C. Journal of Immunological
Methods 1998, 213, 157-167). The method is based on the ability of viable cells to

15  reduce resazurin to its fluorescent product resorufin. For each proliferation assay
cells are plated onto 96 well plates and allowed to recover for 16 hours prior to the
addition of inhibitor compounds for a further 72 hours. At the end of the incubation
period 10% (v/v) Alamar Blue is added and incubated for a further 6 hours prior to
determination of fluorescent product at 535nM ex / 590nM em. In the case of the

20  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
25 (ECACC Reference: 91091005) derived from human colon carcinoma.

Many compounds of the invention were found to have ICsy values of less than 20

M in this assay and preferred compounds have ICs; values of less than 1 uM.

EXAMPLE 43



CO2Me 5 A solution of 2-brononethyl-6-chl oro-benzoic acid nmethyl ester (2
g, 7.6 mmoles) in an ethanolic solution of dinethylamne (5.6M 13.6 nl)

was stirredweatw@nmbisent tenperature for 24 hours, The r aauiGEMOMOKDE € WaS
concentrated in vacuo, The residue vva%{partl ti oned bet ween et hyl acetate

and hydrochloric acid solution (1N). e aqueous phase was basified with

sodi um hydr oxi de solution (2N) to pH 12 and 10 then partitioned agai nst

et hyl acet at The org ortion was dried (MSO4), filtered and
concent r at edﬁi—ﬁ—%@Mo 6- di met hyl am nonet hyl - benzoic acid
met hyl ester as a colourless oil (300 nmg, 17%. (LC MS: Rt 1.55,

[ MtH] +228. 10)rhe &taeuslo&zau@eyintyimheswa{poan@mf@drﬁmﬁr(qa)rﬂ@,tﬂse/diaéﬂmwmhvl benzoi c
acid. 15 /N~ Cl C 02H To a solution of

2-clil or o- 6- H¥¥BNYI ani nomet hyl - benzoi ¢ acid nethyl ester (300 ng, 1.32
mol es) in nethanol (10 m) was added sodi um hydroxi de solution (2N, 10

n ), and theThegu éoﬂfbbm%@ﬂs%inﬁﬁst%@ aSd d01dtRM b8ith IWn@'&EaleQUB%BRJrME:@ for 1
hour, and 20 then at 50 for 72 hours. Methanol was evaporated in vacuo,

t he residde @\Hbefoébwmgfdoé@lletvd qoH] dasepformuliticasiochl oric acid (2N) and then

d d h h I
and ol uene. T FEUREAL Nt R i PO T OB RSBoP IR T 1 T er ed. "The

filtrate was evap@rcaﬁdeglmhrqzs%wﬁ) andriturated with 1:4 MeOH. Et OAc and t hen
filtered. The filtrate was evaporated in 25 vacuo to glve

2- chl or o- 6- di m=:th§m@/ﬂfeH@f@tlwylateé@nm@M&@@O%yaar/\'i(h%f G380 d (200 ny, 71%.
WO 20061077419 PCT/ GB20061 000196 116

At various time points after dosing, blood samples are taken in heparinised tubes

10 and the plasma fraction is collected for analysis. The analysis is undertaken by LC-
MS/MS after protein precipitation and the samples are quantified by comparison
with a standard calibration line constructed for the test compound. The area under
the curve (AUC) is calculated from the plasma level vs time profile by standard
methods. The oral bioavailability as a percentage is calculated from the following

15 equation:

AUCpo X doselV X 100
AUCiv dosePO
EXAMPLE 44

PHARMACEUTICAL FORMULATIONS

20 (i) 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.

25 (i) Capsule Formulation




Preparation Xl : 2-chloro-6-nethoxynethyl -benzoic acid. MO C COZH To a
sol ution of 2-brononethyl-6-chl oro-benzoic acid nethyl ester (2 g, 7.60 5
mol es) in wetdoedab41620 m ) under nitrogen was added sodpcaig:BeddRe( 912 no,
22,80 mmol es), The reaction m xture was_heated at 50 C for 2 hours. After
cool ing to anbient tenperature the reaction mxture was partitioned between
ethyl acetate and water. The organic portion was dried (MySO4), filtered
and evaporated in vacuo. The residue was purified by flash chromat ography
(Bi ot age SP4 A @p8ile farpuuation kserepandg! by tixing, 10§ megofarmon®ournd ef tformuler ol to 1:1
Et OAc: Petrol) [ 0, I hyl ester
s m ol ourl élg%&hgxob%%&ﬁée Anig £ ﬁ é‘@% rés%}{gﬁatlﬂﬁie &g%‘ﬁdﬁd%ﬁac?uerﬂﬁ}d

2- chl or o- 6- ngtlatix yapstley | - benzoi c acid nethyl ester (400 ng, 1.86 nmoles) in
met hanol (10 m) was added a sol ution of sodi um hydroxide (2N, 10 m) and

t he resul tant... |Uttl st redIat 50 C for 24 hours. Further sodium 15

hydr oxi de solﬁm@&—%ﬁ%ms added and the reaction nixture heated at
50 C for _.a further 24 hou vva r emmved i ation in vacuo.
The resi dde merﬁgpkqommﬁgan%@a@éﬂst@pm Y Igsstian ng Y The aqueous

portion was @?sls@llvﬂ‘ng%omﬁo@umfzhé/\fohﬁm@m@@@tlﬁ a%ﬁdfomsifnqp&twoh@uﬁ&g d and then
partitioned %gal nst eth acetate. The organic portion was dried (MgSO4),

filtered and %a?p@l?yé@@cg Ycﬁl Pt eancomratipy ef etivhewrreusd fel AdgPret hyl - benzoi ¢

acid as a m'v%g?qh?%ﬁedso&ﬁ%g 1§ (Sa‘tgéz%gtbygh ti ﬁl@d n%o%ﬁ’am% %?%J 223, 11.)

Preparati ons ato benzoi ¢ ac repar ati ons
VII to XI canreddsl reacted vmth 4- am no- 1H pyrazol e- 3-carboxylic acid ethyl
ester, in the presence of EDC and HOBt 25 in DVF in the manner described in

Prepar at i . .&ita elgor}e 183 tive am de esters which can then be
subj ect ec} ibed in Preparation V, step

A parenteral composition for injection is prepared by dissolving in water a
compound of the formula (I) (e.g. in salt form) (2 mg/ml) and mannitol (50 mg/ml),

sterile filtering the solution and filling into sealable 1 ml vials or ampoules.

v) Injectable formulation IIT

15 A formulation for i.v. delivery by injection or infusion can be prepared by
dissolving the compound of formula (I) (e.g. in a salt form) in water at 20 mg/ml.

The vial is then sealed and sterilised by autoclaving.

vi) Injectable formulation IV

A formulation for i.v. delivery by injection or infusion can be prepared by
20  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
25  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.



2 to give the carboxylic acids XlIl-a to Xll-e below. W 2006/077419

PCT/ GB2006/ 000196 117 F O,-,~, O MO/ M ONHO NHO OH OH HN N-N
Xil-a HXI-WoMé&nragg F C C 1 Nve2 ONHONHO OH/ Mol

Xil-c HXIl-d C O ONHO / OH NN _HXlI-e The carbox I ¢ acl ds XII-a
to Xll-e can be used in General Procedut¥ A belowto nake corrpounds of the
formula (1). Alternatively, they can be converted to the corresponding

pi peridi n-4-yl am de by the nethod of Preparation IV above and then further

converted to ciijgophdkdsedffornidationr rul a (1) by foll owing the methods 5

described in CGeneral Procedure B and the Exanples below General Procedures
Gener al Pr ocedligeot®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,

5  then lowered to freezing at —45 °C, followed by primary drying at +25 °C for
approximately 3400 minutes, followed by a secondary drying with increased steps
if temperature to 50 °C. The pressure during primary and secondary drying is set at
80 millitor.

(ix) Solid Solution Formulation

10 The compound of formula () is dissolved in dichloromethane/ethanol (1:1) at a
concentration of 5 to 50 % (for example 16 or 20 %) and the solution is spray dried
using conditions corresponding to those set out in the table below. The data given
in the table include the concentration of the compound of Formula (I), and the inlet

and outlet temperatures of the spray drier.

conc. sol, w/vol temperature of inlet | temperature of outlet
16 % 140 °C 80 °C
16 % 180 °C 80°C
20 % 160 °C 80 °C
20 % 180 °C 100 °C

15 | A solid solution of the compound of formula (I) and PVP cau 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 formula (I) in amounts

of between 2 mg and 200 mg, for example 10, 20 and 80 mg.

20 EXAMPLE 45

Determination of Antifungal Activity




Preparati on of Am de from Pvrazol e Carboxylic Acid WD 20061077419
PCT/ GB2006/ 000196 118 %N Ft NN NY CHNHR Amine ONHO ->0NHO XYX

Y A mi xtur eyghodeer4gPpr opri ate benzoyl am no- 1H pyr azol e-p3raasbexybive acid
(0.50 m*rnle\iv EDAC ?Ji04 ng, 0.54 mmol ), HOBt (73.0 ng, 0.54 mmol) and the
corresponding anmine (0.45 mmol) in DVF 33 m) was stirred at ambient 5
tenperature for 16 hours. The m xture was reduced in vacuo, the residue
taken up in Et OAc and washed successively with saturated aqueous sodi um
bi car bonat e, Theeandfungaldachvitnel tha pempnugdsefchelormile D) wes baidéterthiiadySO4) and

reduced in vaguo lve th esired product. General Procedure B cl ci cll
| ¢ O NH oa‘m’géh%foﬂﬁw%p@%"am/ N~1NO1 MNH ~~JJ HNH 10 HJ To

a mxture of 4-(2,6-dichloro-benzoyl am no) - 1H pyrazol e- 3-carboxylic acid

pi peri di n- 4- yTlandodpohydirape tebtod aghins Ppaphoffunginndling Camdidd parpsilosiset onitril e

(10 nt) Candida tropicalis, Candida albicans-ATCC 36082 and Cryptococcus neoformans.

5  The test organisms are maintained on Sabourahd Dextrose Agar slants at 4 °C.

Singlet suspensions of each organism are prepared by growing the yeast overnight
at 27 °C on a rotating drum in yeast-nitrogen base broth (YNB) with amino acids
(Difco, Detroit, Mich.), pH 7.0 with 0.05 M morpholine propanesulphonic acid
(MOPS). The suspension is then centrifuged and washed twice with 0.85% NaCl

10  before sonicating the washed cell suspension for 4 seconds (Branson Sonifier,
model 350, Danbury, Conn.). The singlet blastospores are counted in a

haemocytometer and adjusted to the desired concentration in 0.85% NaCl.

The activity of the test compounds is determined using a modification of a broth
microdilution technique. Test compounds are diluted in DMSO to a 1.0 mg/ml ratio

15  then diluted to 64 pg/ml in YNB broth, pH 7.0 with MOPS (Fluconazole is used as
the control) to provide a working solution of each compound. Using a 96-well plate,
wells 1 and 3 through 12 are prepared with YNB broth, ten fold dilutions of the
compound solution are made in wells 2 to 11 (concentration ranges are 64 to 0.125
ng/ml). Well 1 serves as a sterility control and blank for the spectrophotometric

20  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

25  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

30  (IC50). Minimal Cytolytic Concentrations (MCC) are determined by sub-culturing



was added dii sopropyl ethylamne (2.2 nmmol) followed by the appropriate acid
chloride (1 mml). The m xture was stirred at anbient tenperature for 16
hours 15 tg@&ﬂo%ﬂgﬁvd in vacuo. The residue was partiti ppedsiainas et hyl
acetate an water, the layers separated and the organic portion washed with
brine, dried (MyS™) and reduced in vdédo to give the desired am de
derivative. EXAMPLES EXAMPLE | WD 2006/ 077419 PCT/ GB2006/ 000196 119

Synt hesi s of 4-{[4-(2,6-dichl oro-benzoyl am no) _

1H pvr azol e- 3loeallsdiroyl the &3wedl}platp b miSdbsaeald- Raxtlosxxkard SBA) glatesobut yl  est er
Cl G dNH~.N-NO_.HNH.To ension of, . ..

4 (2, 6- i chi JRUPBUIRBYH it B A oy P BPSheTLng BERY-c acid 5

pi peri di n-4-yl am de hydrochloride (Preparation IV) (0.5 g, 1.2 mml), N N

di i sopropyl etgwARmPLE6( 0. 418 M, 2.4 nmmol) in THE (3 nm) was added isobutyl
chl orof om ate_ (0. 156 nil, 1. 2 rrrml),at roomterrperature The reactlon

m xture was Ifaetogelder the Biologieal Hyalyationof Conireliod Whale,PlantBungalde resi due
was di | ut ed VYhf‘ebtlorE‘ OAc (30ml) vvashed W|th vvater (x3) dri ed (l\/gSCW
filtered and 'evaporated in 10 vacuo. The crude product was purified by flash
colum chro xane (1:1)to
give 4-{[ 4. ?’;é@%ﬁgﬁ’oro ('gﬁr}{zﬂgig‘)a% dﬁs)bﬂgdm&&oﬁé RYith ABSIRLR sertft

1H pvrazol e- 3ilhtaomsony¢e]temrtonbt}a}rmqaaga ddidagireld comrebtyatidns Fiaditataineabut y|  est er

as a white Sv%llumes olb§algéd b 1%d2ng 9(V0$j1mes of |3(05‘?% aquéonWw'ﬂen-Z%gg‘)or EXAVPLE 2

0.01% Triton X-100™, depending upon the pathogen.

10 The compositions are then used to test the activity of the compounds of the
invention against tomato blight (Phytophthora infestans) using the following
protocol. Tomatoes (cultivar Rutgers) are grown from seed in a soil-less peat-based
potting mixture until the seedlings are 10-20 cm tall. The plants are then sprayed to
run-off with the test compound at a rate of 100 ppm. After 24 hours the test plants

15 are inoculated by spraying with an aqueous sporangia suspension of Phytophthora
infestans, and kept in a dew chamber overnight. The plants are then transferred 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

20  (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

25  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.



15 Synt hesi s

of 4-1[ 4- (2, 6-i chl or o- benzoyl am no) - 1H pyr azol e- 3- car bonyl ] -am no 1-

pi peridi ne-I-carboxylic acid 2-norpholin-4-yl-ethyl |y ester 2A. Synthesis
of 4-{[4-(2, 6-dichloro-benzo |y aniino)-kgtpyrazol e-3-carbonyl |-

am no} pi peri di ne-1-carboxylic acid 2-bronmp-ethyl ester CI C ONHO O NNNO
Br H N H W 2006/ 077419 PCT/ GB2006/ 000196 120 The experinment was carried
out in a manner anal ogous to that of Exanple 1 using 2-brol noethyl

chl or of or mat ELAMT 61 ml, 7.1 nnDI) as a reagent. The title product was

i sol ated as a white SO|Id(é3 7 98% . (LOMS: Rt 3.20, [MrH + 534). 2B.
Synt hesi's of '4- {[ £9PPBUH HP&@BWBéHzoylanlno) | H pyr azol e- 3-carbonyl | - 5
am no }-piperidine-Il-carboxylic acid 2-nmorpholin-4-yl-ethyl ester Cl ) I ?:°
Cl ONHOOO HNHA4-{ 2a
[ 4- (2, 6-D chl oro- benzoyl am no) - B pyrﬁ%ol
- carboxylic acid 2-brono-ethyl e 0.5¢g,—M. 93 mol ) was dissolved in THE
(3 m), and then diisopropylethy anln 243\, 1.4 nmmol) was added
fol l owed by 10 morpholine (0.081 %, 0/93\\mmol S The mixture was refl uxed
for 19 hours and then filtered to re Nalts, and the crude product was
purified by flash chromat ograhy on siléﬁé eluting with DMAW 240 to afford
the title compound as white solid (0. 2g, ()

3
3- céﬁbonyl] am no} - pi peri di ne-

or a salt, tautomer, solvate or N-oxides thereof;
wherein:
R'is selected from:
(a) 2,6-dichlorophenyl;
(b) 2,6-difluorophenyl;
(€) a 2,3 6-trisubstituted phenyl group wherein the substituents for the phenyl
group are selected from fluorine, chlorine, methyl and methoxy; and
(d) a group R° wherein R® is a carbocyclic or heterocyclic group having from 3
to 12 ring members; or a Cy.g hydrocarbyl group optionally substituted by one or
more substituents selected from fluorine, hydroxy, cyano; C,_4 hydrocarbyloxy,
amino, mono- or di-Cy.4 hydrocarbylamino, and carbocyclic or heterocyclic groups
having from 3 to 12 ring members, and wherein 1 or 2 of the carbon atoms of the
hydrocarbyl group may optionally be replaced by an atom or group selected from
O, S, NH, SO, SO;;

R* and R*® are each hydrogen or methyl;

and wherein:
A. when R' is (a) 2,6-dichloropheny! and R*® and R*® are both hydrogen; then
R® can be:

(i) a group

~ L

where R* is C 1 alkyl; and
B. when R is (b) 2,6-difluorophenyl and R% and R are both hydrogen; then
R’ can be:

(ii) an N-substituted 4-piperidinyl group wherein the N-substituent is

C1.4 alkoxycarbony!; and



4099 (LCOMS: Rt 2.23, [MH + 539). EXAMPLE 3 15 Synthesis

of 4- {14- (2, 6-di chl or o- benzoyl am no) - 1H pyrazol e- 3- car bony1] - am no} -

pi peridine-I-carboxylic acid 2-nethanesul phonyl _ethyl ester ¢ ci 0 NHO/ N
Nr O H N H The experinment was carried out in a nmanner anal ogous to that of
Exanpl e 1 using 2-(nethyl sul phonyl-etA$?-4-nitro-phenyl) carbamate (214
ng, 0.71 nmmmol) as a WO 2006/ 077419 PCT/ GB2006l 000196 121 reagent in place
of chloroformate. The title conpound was isolated as a white solid (0.3 g,

80% . (LG Ms: Rt 258, whiMrKi ?5@}232 3 5XMBd ekt pﬁéﬂ}l@%ﬁb@h&fam the substltuents
4-{[4- (2, 6-di chl oro-benzoyl am no ssé%gij/razol e- ar bonyl I - am n

pi peri di ne-1-car bk Yis REeaE BiguR 7€l pm H’é‘i”ﬁ?l"h@g?eerme yi anfnedy Xbaﬂlﬁ O N
-Jjl O HNH QICIPﬁaparrer‘l are aptbinpdrbgenOthB-B° ¢dn,beGefdtedrirarh Jrowps (i)cing sit)lased i n
THE (4nl), and F%tet}%q[er@m ne (0.320 m, 2 13 mol) was added fol |l owed by

4-ni tro-phenyl oroformate (0.143 gd 71 mmol ). The reaction m xture was
stirred for 20 ho@rs 1wvhamB sl@na group where R is a carbocyclic or heterocyclic group

4- (2, 6-di chl or o- b@aaRykeHTs MZ‘rﬂnb"rMb@?s%r%@ e%wrb@ﬁw gr@u@&strénmper i di n-
4-ylam de hydr OChl s!tl%ﬁed(bﬁroﬁggrrn%rlegu S%Itvgnté selecged from ﬂ%orlne %y rox?( g/ade The
hydrocarbyloxy, amino, mono- or di-C4.4 hydrocarbylamino, and carbocyclic or
heterocyclic groups having from 3 to 12 ring members, and wherein 1 or 2 of the
carbon atoms of the hydrocarbyl group may optionally be replaced by an atom or
group selected from O, S, NH, SO, SO,; then R®can be:

(iii) a group
O
O
O_..

where R™? is selected from:
e unsubstituted C;.4 hydrocarbyl other than C,_4 alkyl;

* C,.4 hydrocarbyl substituted by one or more substituents chosen
from Cj.¢ cycloalkyl, fluorine, chlorine, methylsulphonyl, acetoxy,
cyano, methoxy; and a group NR°R®: and

e agroup —(CHp),-R® where nis 0 or 1 and R® is selected from Ca¢
cycloalkyl; oxa-C,.¢ cycloalkyl; phenyl optionally substituted by one
or more substituents selected from fluorine, chlorine, methoxy,
cyano, methyl and trifluoromethyl; an aza-bicycloalkyl group; and a
5-membered heteroaryl group containing one or two heteroatom
ring members selected from O, N and S and being optionally
substituted by methyl, methoxy, fluorine, chlorine, or a group
NR°R®;

but excluding the compound 4-{[4-(2,6-dichioro-benzoylamino)-1H-pyrazole-3-
carbonyl]-amino}-piperidine-1-carboxylic acid tert-butyl ester.

2. A compound according to claim 1 wherein R' is (a), 2,6-dichlorophenyl, R* and R*®
are both hydrogen; and R* is (i) a group:

(4



m xture was stirred at roomtenperature for another 2 hours. The resulting
solid was filtered off fromsolution and the filtrate was evaporated in
vacuo and purified by preparative LC M to afford the title conpound as a
white solid (0.1 g, 30%. 15 (LCMsS: Rt 3,09, [M-H] +480). EXAMPLE 5
Synthesis of 4- f [4-(2,6-dichloro-benzd¢!am no)-1
H pyrazol e- 3-carbonyl ]-am no } - piperidine-1-carboxylic acid 2-fluoro-ethyl
ester C C ONHONJIN"O\\,F HNH
where R* is C1.4 alkyl;, but excluding the compound 4-{[4-(2,6-dichloro-
benzoylamino)-1H-pyrazole-3-carbonyl]-amino}-piperidine-1-carboxylic acid tert-

butyl ester.

3. A compound according to claim 2 wherein R*is selected from methyl, ethyl, i
propyl, n-buty! and i-butyl groups.

4. A compound according to claim 3 wherein R*is ethyl or isopropyl.
5. A compound according to claim 3 wherein R* is a methyl group.
6. A compound according to claim 1 wherein R' is 2,6-difluorophenyl, R** and R? are

both hydrogen and R®is an N-substituted 4-piperidinyl group wherein the N-
substituent is Cq.4 alkoxycarbonyl.

7. A compound according to claim 1 wherein R" is a 2,3,6-trisubstituted phenyl group
wherein the substituents for the phenyl group are selected from fluorine, chlorine,
methyl and methoxy; and R? and R? are both hydrogen; and R is selected from
groups (i} and (iii} as defined in claim 1.

8. A compound according to claim 5 wherein the 2,3, 6-trisubstituted phenyl group has
a fluorine, chlorine, methyl or methoxy group in the 2-position.

9. A compound according to claim 6 wherein the 2,3,6-trisubstituted phenyl group has
at least two substituents present that are chosen from fluorine and chlorine.

10. A compound according to claim 9 wherein the 2,3,6-trisubstituted phenyl group is
selected from 2,3,6-trichlorophenyl, 2,3,6-trifluorophenyl, 2,3-difluoro-6-
chlorophenyl, 2,3-difluoro-6-methoxyphenyl, 2,3-difluoro-6-methylphenyl, 3-chloro-
2,6-difluorophenyl, 3-methyl-2,6-difluorophenyl, 2-chloro-3,6-difluorophenyl, 2-
fluoro-3-methyl-6-chlorophenyl, 2-chloro-3-methyl-6-fluorophenyt, 2-chloro-3-
methoxy-6-fluorophenyl and 2-methoxy-3-fluoro-6-chiforopheny! groups.

1. A compound according to claim 10 wherein the 2,3,6-trisubstituted phenyl group is
selected from 2,3,6-trichiorophenyl, 2,3 6-trifluorophenyl, 2,3 difluoro-6-
chlorophenyl, 2,3-difluoro-6-methylphenyl, 3-chloro-2,6-difluorophenyl, 2-chloro-
3,6-difluorophenyl, 2-chloro-3-methoxy-6-fiuorophenyl and 2-methoxy-3-fluoro-6-
chloropheny! groups.



12.

13.

14.

15.

16.

17.

18.

19.

20.

21

22.
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A compound according to claim 11 wherein the 2,3 6-trisubstituted phenyl group is
selected from 2,3-difluoro-6-methoxyphenyl, 3-chloro-2,6-difluorophenyl, and 2-
chloro-3,6-difluorophenyl groups.

A compound according to any one of claims 7 to 12 wherein R is a group:
O
(4
0—R’

where R* is a C1.¢ alkyl group.

A compound according to claim 14 wherein R* is a methyl, ethyl, isopropyl or tert-
butyl group.

A compound according to ctaim 15 wherein R*is isopropyl.
A compound according to claim 15 wherein R* is methyl.

A compound according to any one of claims 7 to 12 wherein R is (iii) a group:

O
~O
O_R7a

where R is as defined in claim 1.

A compound according to claim 17 wherein R is an unsubstituted Cop.4 alkenyl
group such as vinyl and 2-propeny!.

A compound according to claim 18 wherein R™ s vinyl.

A compound according to claim 17 wherein R™ is a C1., hydrocarby! group
substituted by one or more substituents chosen from C;.¢ cycloalkyl, fluorine,
chlorine, methylsulphonyl, acetoxy, cyano, methoxy; and a group NR°R®.

A compound according to claim 20 wherein R™ is a substituted methy! group, 1-
substituted ethyl group or a 2-substituted ethy! group, preferably a 2-substituted
ethyl group, for example a 2-substituted ethyl group wherein the 2-substituent is a
single substituent such as methoxy.

A compound according to claim 20 or claim 21 wherein the substituted C1.4
hydrocarby! group is substituted by NR°R® and NR°R® is dimethylamino or a



23.

24.

25.

26.

27.

28,

29.
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heterocyclic ring selected from morpholine, piperidine, piperazine, N~
methylpiperazine, pyrrolidine and thiazolidine.

A compound according to claim 17 wherein R?isa group ~(CH,),-R® where nis 0
or1,and R®is a Cyg cycloalkyl group such as cyclopropyl, cyclopenty!, or an oxa-
C4. cycloalkyl group such as tetrahydrofuranyl and tetrahydropyranyi.

A compound according to claim 23 wherein n is 0.
A compound according to claim 23 wherein n is 1.

A compound according to claim 17 wherein R?isa group ~(CH,),-R® where n is 0
or 1 and R® is phenyl optionally substituted by one or more substituents selected

from fluorine, chlorine, methoxy, cyano, methyl and trifluoromethyl.

A compound according to claim 26 wherein (i) n is 0 and the optionally substituted
phenyl group (e.g. an unsubstituted phenyl or 4-fluoropheny! group) is attached
directly to the oxygen atom of the carbamate; or (ii) n is 1 and hence the optionally
substituted phenyl group forms part of a benzy! group (e.g. unsubstituted benzyl).

A compound according to claim 17 wherein R’ is a group —(CH,),-R® where n is 0
or 1 and R® is a 5-membered heteroaryl group containing one or two heteroatom
ring members selected from O, N and S and being optionally substituted by methyl,
methoxy, fluorine, chlorine, or a group NR®RS.

A compound according to claim 1 wherein R is (d), a group R®, where R%is a
carbocyclic or heterocyclic group having from 3 to 12 ring members; or a Cq5
hydrocarby! group optionally substituted by one or more substituents selected from
fluorine, hydroxy, cyano; C,.4 hydrocarbyloxy, amino, mono- or di-Cq.4
hydrocarbylamino, and carbocyclic or heterocyclic groups having from 3 to 12 ring
members, and wherein 1 or 2 of the carbon atoms of the hydrocarbyl group may
optionally be replaced by an atom or group selected from O, S, NH, SO, SO;; and
R® is (iii) a group:

where R is as defined in claim 1.



30.

31.

32.

33.

34.

35.

36.
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A compound according to claim 29 wherein R%is an aryl or heteroaryl group.

A compound according to claim 30 wherein R is a a phenyl group which is
unsubstituted or substituted by one or more substituents R'® selected from
halogen, hydroxy, trifluoromethyl, cyano, nitro, carboxy, amino, mono- or di-C;_4
hydrocarbylamino, carbocyclic and heterocyclic groups having from 3 to 12 ring
members; a group R®-R® wherein R® is a bond, O, CO, X'C(X?), C(X)X',
X'C(X3)X', S, SO, SO,, NR®, SO,NR® or NR°SO,; and R® is selected from
hydrogen, carbocyclic and heterocyclic groups having from 3 to 12 ring members,
and a Cy.g hydrocarbyl group optionally substituted by one or more substituents
selected from hydroxy, oxo, halogen, cyano, nitro, carboxy, amino, mono- or di-Cy_4
hydrocarbylamino, carbocyclic and heterocyclic groups having from 3 to 12 ring
members and wherein one or more carbon atoms of the C,.3 hydrocarbyl group
may optionally be replaced by O, S, SO, SO,, NR®, X'C(X?), C(X3)X" or X'C(X})X";
R is selected from hydrogen and C;.4 hydrocarbyl; and

X"is O, S or NR® and X* is =0, =S or =NR".

A compound according to claim 31 wherein the substituents on R° are selected

from the group R'*

consisting of halogen, hydroxy, triflucromethy!, cyano, nitro,
carboxy, a group R®-R® wherein R%is a bond, O, CO, X*C(X*), C(X*)X?, X*c(x")x?,
S, SO, or SO,, and R is selected from hydrogen and a C1.4 hydrocarbyl group
optionally substituted by one or more substituents selected from hydroxy, oxo,
halogen, cyano, nitro, carboxy and monocyclic non-aromatic carbocyclic or
heterocyclic groups having from 3 to 6 ring members; wherein one or more carbon
atoms of the C,_g hydrocarbyl group may optionally be replaced by O, S, SO, SO,,

X3C(xh, c(xHx® or X*c(xH)x* x%is O or S; and X* is =0 or =S.

A compound according to claim 29 wherein R together with the carbonyl group to
which it is attached forms a moiety R%-CO selected from groups set out in Table 1

herein.

A compound according to claim 33 wherein the moiety R°-CO is selected from (i)
groups A to BS in Table 1; or (ii) groups AJ, AX, BQ, BS and BAI, or (iii) groups AJ,
BQ and BS; or (iv) groups AJ and BQ; or (v) groups BBD, BBI and BBJ

A compound according to any one of claims 29 to 34 wherein R is as defined in
any one of claims 17 to 28

A compound according to claim 1 selected from:
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4-{[4-(2,6-dichloro-benzoylamino)-1H-pyrazole-3-carbonyl]-amino}-piperidine-1-
carboxylic acid ethyl ester;
4-{[4-(2,6-dichloro-benzoylamino)-1H-pyrazole-3-carbonyl]-amino}-piperidine-1-
carboxylic acid isopropyl ester,;
4-{[4-(2,6-dichloro-benzoylamino)-1H-pyrazole-3-carbonyl}-amino}-piperidine-1-

carboxylic acid vinyl ester; and salts, solvates, tautomers and N-oxides thereof.

A compound according to any one of claims 1 to 36 in the form of a salt, solvate or

N-oxide.

A compound according to any one of claims 1 to 37 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 compound according to any one of claims 1 to 37 for use in the prophylaxis or

treatment of a disease state as described herein.

The use of a compound according to any one of claims 1 to 37 for the manufacture
of a medicament, wherein the medicament is for any one or more of the uses

defined herein.

A pharmaceutical composition comprising a compound according to any one of

claims 1 to 37 and a pharmaceutically acceptable carrier.

A pharmaceutical composition comprising a compound according to any one of
claims 1 to 37 and a pharmaceutically acceptable carrier in a form suitable for oral

administration.
A compound according to any one of claims 1 to 37 for use in medicine.

A compound according to any one of claims 1 to 37 for any of the uses and

methods set forth above, and as described elsewhere herein.

The use of a compound according to any one of claims 1 to 37 for the manufacture
of a medicament for the treatment or prophylaxis of a disease state or condition in
a patient who has been screened and has been determined as suffering from, or
being at risk of suffering from, a disease or condition which would be susceptible to
treatment with a compound having activity against cyclin dependent kinase.
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46. A compound according to any one of claims 1 to 37 for use in inhibiting tumour
growth in a mammal.

47. A compound according to any one of claims 1 to 37 for use in inhibiting the growth
of tumour cells (e.g. in a mammal).

48. A process for the preparation of a compound as defined in any one of claims 1 to
37, which process comprises:
(i) the reaction of a compound of the formula (XVII):
0O
1/U\
R NH o)
NH
7
/ N
N—N H
H XV
with an appropriate chloroformate derivative;
(ii) the reaction of a compound of the formula (XVI):
NH, &
3
4 R
/ N
N—N H
H

(XVI)
with a compound of the formula R'CO,H under amide coupling conditions.





