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{57) Abstract: The invention provides compounds of the formula (0) or salts or tautomers or N-oxides or solvates thereof for use
in the prophylaxis or treatment of disease states and conditions such as cancers mediated by cyclin-dependent kinase and glycogen
synthase kinase-3. Formula (0). In formula (0): X is a group Rl-A-NR*- or a 5- or 6-membered carbocyelic or heterocyclic ring; A
v is a bond, 80,, C=0, NR¥(C=0) or O(C=0) wherein R? is hydrogen or Cy.4 hydrocarbyl optionally substituted by hydroxy or €14
@ alkoxy; Y is abond oran alkylene chainof 1, 2 or 3 carben atoms in length; R! is hydrogen; 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 halogen
= (e.g. fluorine), hydroxy, C;. hydrocarbyloxy, amine, mono- or di-C, hydrocarbylamino, and carbocyclic or heterocyclic groups
& having from 3 to 12 ring members, and wherein 1 or 2 of the carbon atoms of the hydrecarbyl group may optionally be replaced
) by an atom or group selected from 0, 8, NH, SO, 80;; R? is hydrogen; halogen; C,4 alkoxy (e.g. methoxy); or a Cy 4 hydrocarbyl

group optionally substituted by halogen (¢.g. fluorine), hydroxyl or Cy.4 alkoxy (e.g. methoxy); R3 is selected from hydrogen and

carbocyelic and heterocyclic groups having from 3 to 12 ring membess; and R* is hydrogen or a C.., hydrocarby! group optionally
a substituted by halogen (e.g. fluorine), hydroxyl or C; 4 alkoxy (e.g. methoxy).

2256 A1 | O 00 0 O O



A

responsi ble for the control of a wide variety of signal transduction
processes within the cell (Hardie, G and Hanks, S. (1995) The Protein
Ki nase Facts Book. | and Il, Academ c Press, San D ego, CA). The ki nases
may be categorized into fam lies by the substrates they phosphorylate

(e.g., protein-tyrosin rotein-serinel/thr ﬂ

Sequence notifs hav e 509514912256 Aokt &Jﬁfﬂlﬂﬂﬁﬁ ﬂ"ﬂlﬂ[ﬁ“ Imll @Illllllﬁ Iﬁllmmllllll of

t hese kinase fTamlies (e.g.,_HanKs, S K, Hunter, T., FASEB I, 9:57/6-596

( 1995 ) (ﬁﬁf‘ bd Lagzﬂ Sta€$ 5! oth%&ﬁ%ﬁed, e;)’e %r hﬂollﬁter(cgngsgaja) arhelljbtjrﬁéﬂons%fer %lthle f Gugt‘e I,

70: 419- 429 klé ng)ta[ p dn, awﬂ&bleﬁ |ARIPO bH Tadée BER o5 {nl%&mnon%ﬁp@dn@g‘a&k$&gﬂs et
al ., EMBO JGM‘mﬂB&Bﬁ6MZ2@6$D§&9a4¥NK}@@ Per@ tfeschredelaniasasharay Gloere.char act eri zed

by their re WP&F@ﬁﬁ“W@@ YeMiechani sns i ncl ude, for exanpl e,
aut ophosphoEytEt| fﬁﬁsggﬁ?on by other kinases, protein-protein
|nteract|on§K1ﬁf@m@hﬁ Jk@ r@G@qhygas and protein- polynucleotlde

|nteractlonsm/wmwmnd1M¢ﬂmah)proteln ki nase may be regul ated by nore than
one mechgfjjsiy, 25 Kinases regulate many different cell processes including,
but not LLHMQ&QW&QMMRQ{mthEFatIOn differentiation, apoptosis, notility,
transcription, translation and other signalling processes, by adding
phosphate groups to target proteins. These phosphorylation events act as
nol ecul ar on/of f switches that can nodul ate or WD 2005/ 012256

PCT/ GB2004/ 003179 2 regulate the target protein biological function.
Phosphoryl ation of target proteins occurs in response to a variety of
extracel lul ar signals (hornones, neurotransmtters, growth and
differentiation factors, etc.), cell cycle events, environnmental or
nutritional stresses, etc. The appropriate protein kinase functions 5 in
signalling pathways to activate or inactivate (either directly or
indirectly), for exanple, a netabolic enzyne, regulatory protein, receptor,
cytoskel etal protein, ion channel or punp, or transcription factor.
Uncontrol l ed signalling due to defective control of protein phosphoryl ation
has been inplicated in a nunber of diseases, including, for exanple,

i nfl ammati on, cancer, allergy/asthma, disease and 10 conditions of the

i mmune system di sease and conditions of the central nervous
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system and angi ogenesis. The process of eukaryotic cell division may be
broadly divided into a series of sequential phases terned d, S, & and M
Correct progression through the various phases of the cell cycle has been
shown to be critically dependent upon the 15 spatial and tquoral regul ation

of a fam | YWBRYSPL2& ns known as cyclin dependent ki nadé&d’ SYhd a
diverse set of their cognate protein partners termed cyclins. CDKs are cdc2
(ol 200 6" A o I S92 S ARGl S LI LOZSE L Sikliet 2
ablte to Utdlias ) I detoekh & Txlfaféz ASHIQSIEERT Y b@]ﬂsTBSf | verse

pol ypeptides 1n a sequence 8epen ent context. clins are a fam ly of
proteins 20 characterised by a honol ogy region, containing approximately 100
amno acids, ternmed the "cyclin box" which is used in binding to, and

defi ni ng selBdd inverttipnfrelates tospyedzole confpbindaatidt irdiibipsiahedulste theébdtiviat sgfon of t he
expression | evel degradati tes,. and actjva jo%r}yi of ~ various CDKs
and cyclins ctyﬁ]ﬂrbédé’ﬁﬁ‘%?‘tﬁ%@“égﬁpf(zﬁ@ @W%ﬁ‘ﬁ’&l%fk’é‘a v &?@é‘li)’ftﬁ%t ion 25 of
a series of SDK{ G CbinPoGRITRH ¥ @8atmieht MprsphylaRB (ERliEasd sRteARE YoRbtidnd! | Y
active. The formation of these conpl exés controls passage through discrete

cel | cyclde m¢dardly exckinsapendertkingyesand slysegeantsynthassdarase-gf ansipnovlvi sion to
continue. Fajlur sat | - L:S) | | criteria at a
gi ven cel | ?fl{ﬂ g Cof{%gxgk%gitchflinyc}e?)gﬁfdeﬁtglgﬁsg?gé@ %cgg% 3?@?%&“@%& CDK/ cyclin
conpl ex, carinhiastytoo modilating adtivitpr Abstpravidbdare Sithrmeddutita compogiiasi s.

Aberrant cellular. proliferatjon, as ni.fested iih cancer, can WO 2005/012256
PCT/ G82004/ m@#@“é)@eﬁ??@ﬂu@§aﬁq {19‘1313%}’1%8’6"3?3“‘?%?&@' correct cell cycle

control. Inhibition of COK enzymatic activity therefore provides a neans by
whi ch abnor neddrérsling ¢lithe@Imkhtion can have their division arrested and/or be
killed. The drversity of CDKs, and CDK conplexes, and their critical roles

in nmediating the cell cycle, provides a broad 5 spectrum of potenti al
t her apeutl ¢ Rrafeguliinasss penstigge ?g]ﬁlﬁelf%m’iégf ?“SW%IYdélP?eﬁéazy%?SMéFﬁ cal

I e e L S e R o et PR S
menbers of tthecél @feddig, G. and Hanks, S. (1995) The Protein Kinase Facts Book. I and I,

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

the substrates they phosphorylate (e.g., protein-tyrosine, protein-serine/threonine,

15  lipids, ete.). Sequence motifs have been identified that generally correspond to each

of these kinase families (e.g., Hanks, S K., Hunter, T., FASEB J,, 9:576-596 (1995);

Knighton, et al., Science, 253:407-414 (1991); Hiles, ef al., Cell, 70:419-429

(1992); Kunz, et al., Cell, 73:585-596 (1993); Garcia-Bustos, ef al., EMBO J,

13:2352-2361 (1994)).

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

than one mechanism.,

25  Kinases regulate many different cell processes including, but r;‘gfﬁlimited to,
proliferation, differentiation, apoptosis, motility, transcription, translation and other
signalling processes, by adding phosphate groups to target proteins. These

phosphorylation events act as molecular on/off switches that can modulate or



type cyclins. The D-type cyclins appear instrunental in enabling passage
beyond 10 the Gl restriction point, where as the CDK2/cyclin E conplex is
key to the transition fromthe GL to S phase. Subsequent progression
through S phase and entry into & is thought to require the CDK2/cyclin A

conpl ex. Boyly hdAsise. and the G to M phase transition,wh agers it,
are regul ated by conplexes of CDK1 and the A and B typep(é\fjgﬁlibrqgsfﬁdsgg Duri ng

Gl phase Retinobl astoma protein (Rb), anhd related pocket proteins such as
pl30, are substrates for CDK(2, 4, & 6)/cyclin conplexes. Progression
through G is in part facilitated by hyperphosphoryl ati on, and thus

i nactivat i ongeggihtefthe @t %ﬁ%’eﬁh biblbfidﬂ?ﬁ%f’@sgﬁdf?ﬂaﬁﬂn &ﬁﬁ%@@ RERs
Hyper phosphoryl at.i on of and pI30 causes the release o ranscri ption
factors, sucPFcHE IEPISponss o & Mariety plexémenllulas pigpalpfhopmorpsnes necessary for

progr essi on QG I o e gene for
cyclin E. Ex{p])%sm ghr%ﬁglts?g%gft? %‘@%%P?%gtfgg&g’ge?ﬁéf iéig (1) teh{é]” CDK2/cyclin E
C(ﬁﬁ'p| ﬁx whi cd_:nvdmph‘nbﬂ%]gs,n}rlﬁitiomli sg}essies;iet_;c. EREeIEpphq?riatesprTxﬁem lﬁltllasb tﬁﬁ’rctiml:ts ]
phosphoryl atj on of.,. e cyclin. Q X so. phosphor yl at es ot her
pr ot ei ns ec@?é%abmg@lafhwora@ Yoty Wﬁﬂfva@‘&?}ﬁgé ‘iﬁgx\?,r “&?Fﬁ'ﬁy)hé been

i mplicated i gkaliphd, aReetdtonis zﬁﬁgh@fegulat&ﬁpﬁeng&% @ﬁWk@l&ﬂl frbRinGidnS
ea v

transition are al so regul at la the mtogen stimufated Myc pat hway, which

feeds into tehanughep pepp) orirapsosiptipmiagtor.dfconirelledsignalling dre ta defectize t he p53
medi at ed DNA:Q@]%P ﬁzﬁ#ﬂ& &Bﬂ\@é LA | .at i : | evel s, p2l
IS a proteinin |gﬁ’ré{r% W&yc [ ﬁ%@éﬁlgﬁlc%éf%u%s&%bggg (Ifhg&(%%’ bl ocki ng, or
del ayi ng, t hinclading, for apanple.dnflarfiheticBDi@cery allargy/Estiooaydisexse2@dmay t hus
represent a point at l.ch biochemcal stimulj.from,the , c and p53 WO
D005 012384 E’@ﬁﬁt%%@ﬁ%‘g%%‘ﬁésy%ﬂb&fsﬁ%ﬁﬂ onditiags 85 ths ca%‘gaﬁe@%m egr at ed.
CDK2 and/ or gﬁ%ﬂmw@é@&iﬁ conplex therefore represent good targets for
t her apeutics ‘designed at arresting, or recovering control of, the cell

cycle in aberrantly dividing cells, The exact role, of CDK3 in the cell cycle
i s not cl ear ThABRIOGESS Ofe geell diywsiqumay behroaidy divided puta g seigsfi i ed, but a

CORa has a1 apu i PO Pt oL 08 RN Cooat ProgRssioh b uogest i ng That

various phases of the cell cycle has been shown to be critically dependent upon the

15  spatial and temporal regulation of a family of proteins known as cyclin dependent
kinases (CDKs) and a diverse set of their cognate protein partners termed cyclins.
CDKs are cdc2 (also known as CDK1) homologous serine-threonine kinase
proteins that are able to utilise ATP as a substrate in the phosphorylation of diverse
polypeptides in a sequence dependent context. Cyclins are a family of proteins

20  characterised by a homology region, containing approximately 100 amino acids,
termed the “cyclin box” which is used in binding to, and defining selectivity for,

specific CDK partner proteins.

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

30  cellular apoptosis, Aberrant celtular proliferation, as manifested in cancer, can



Al t hough nost CDKs have been inplicated in regulation of the cell cycle
there is evidence that certain nenbers of the COK famly are involved in

ot her biochem cal processes. This is exenplified by CDK5 which is necessary
for correct neuronal 10 devel opnent and which has al so been inplicated in

t he phosphogyl.afs pf several neuronal proteins such T -1,
synapsi nl , D?Rz’PPséogﬁgnd the Mincl8/ Syntaxi nl A conpl ex. @%W%%?PW% S
conventionally activated by binding td#the p35/p39 proteins. CDK5 activity

can, however, be deregulated by the binding of p25, a truncated version of
p35. Conversion of p35 to p25, and 15 subsequent deregul ati on of CDK5

activity, casfidadeianebeRddsd SRRl cRICInBbD Nhkibition &K 3- any! oi d
peptide. Consequently p25 has been inplicated in the pathogenesis of
neur odegener @Y RIS HE therefarg provides Almagas biewhich abmﬂrmaﬁ' y dmém«‘a@hse of

interest as @nhalod6kirfiQisi | Lhse Al Aaal; | ses. CDK7
I s a nucl ear prhgt%@%thﬂgﬁtlalﬂ%g&%g%@%g§§vﬁ%y an%ﬁ%%fnéc@g %%“‘g@?ﬁa n H 20
CDK7 has beespnipdenes.iani ¢htingitivelnples érmedidtingtibe ol dytlet pronizles & pichdnal conpl ex
whi ch has. RNA pol rase. C-ternminal domajn D). activity. This has been
associ at ed Wi E?%ﬁ}aghcwe‘g?%ﬁ%f’ iecl?‘i@n%"cé‘f?gi‘%%?&ﬁiefmﬁc\ﬁat - medi at ed

bi ochem cal iagHewagal rdelk8ebi nds cyclin C and has been inplicated in the
phosphoryl ation of the CID of RNA polynerase Il. Simlarly the

CDK9/ cyclin-JI 25, coppl e P- TEFb conpl ex) has been inplicated in elongation
control of regem, éﬁ%‘gﬂ lphasp’f‘EﬁE§ nhasenfdhe Gel gyple dyprimanly segulated on of

transcripti ogy @bKQ?@Dﬂwcﬂ;Kt;gﬁﬁm%%y%%m%%%gﬁ@ggg%gﬁ:&g\g%w@%t t hr ough

its interacti'on wth cyclin Ti . conpl ex
ar e t her ef or @ppeitcéing.i Bhe Payppetyslinsappeaa msirumental intehahimgeassagsbeyddl 2005/ 012256

PCT/ GB20Q4/ O 9 t a.nolecul dicati on _af , CDK/ cyclin conpl ex
activi ty%eq@?#ésm%é%@ﬁ pgoénquﬁerg?%ﬁkmvgg;ﬁ ‘ﬁ"ml?p"a‘i‘f B?’S/toﬁﬁ%sphor yl ati on,
or dephosphotratisition drom et 1.5 ghake. JubagpaHidpadssion thrsudhes bRAsBBED by a group
of CDK activati n% ki nases (CAKs) ,and/ or ki nases such as weel, Mytl and Mal.
Dephosphor y| SEY3dR0i G2 isdrqughtiadedijre shefigK euelind sompley. Bethumiiesiy ank c), pp2a,
or KAP. the G2 to M phase transition which triggers it, are regulated by complexes of CDK1

and the A and B type cyclins.

15 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
is in part facilitated by hyperphosphorylation, and thus inactivation, of Rb and p130
by the CDK(4/6)/cyclin-D complexes. Hyperphosphorylation of Rb and p130
causes the release of transcription factors, such as E2F, and thus the expression of

20  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 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.

25 Gl 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 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 G1/8 transition. The CDK2/cyclin E complex

30  may thus represent a point at which biochemical stimuli from the Rb, Myc and p33
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CDK/ cyclin complex activity may be further regulated by two fam|lies of
endogenous cel lul ar proteinaceous inhibitors: the Kip/Gp famly, or the INK
famly. The INK proteins specifically bind CDK4 and CDK6. p 16' ak4 (al so
known as MIS1) is a potential tunour suppressor gene that is nutated, or

del eted, i V2B %M EGe nunber of primary cancers, The KiBJUEBOPHIBIT
contains proteins such as p2ic;P1,waflg p27Ki P1 and p571G 2. As di scussed
previously p21 is induced by p53 and is able to inactivate the

CDK2/ cyclin(E/ A) and CDK4/cyclin(D /D2/D3) conplexes. Atypically low | evels

of p27 expression have been observed j as C an rostate cancers.
Conversely opﬁzl?waéfﬁﬁ{'eetgg?%ﬁHWG%VEﬁgF%edEh%&gﬁil%ft&%ebmﬂPgn%acéml?geén shown to
correl ate wi ﬂlbrewa@feﬁfbaéﬁtgabd B £ W08 thisrapEMies deidiie abaredtin® for eacoldrihgDl  has

been associated wt oesophageagulpr,r br east,, géiuarmus, and non- small cell lung

carci nomas. aEolpfyhe sell pyplein atRalividing celbei r associated proteins, in
co-ordinating and driving the cell cycle in proliferating cells have been

out i ned aboYﬁeex%&rfEle%ffde@in%ﬂe@lﬂ%ﬁﬁ@ﬁ(ﬁkle&ﬁt f0ich no'tﬂgiEDKs play a

key role have al so been described. The devel opment of rapi es for the
t r eat ment 5 of pasimet hias been ideortifitids bitdalominantpggativesforrn € 6DK3 dedayied cellsdnapeut i cs

d Ieal LE] ' > f i all
Iy aly. desi r by Sere R Py PGS RS W el e S BEARRLS PO (7ol

other conditions such as viral infections, autoi nmune di seases and 25
neur o- degeneAlthdugh ntiss ER¥adavabeendmplicatadén segulaish bfithg etle dydldhitherrdeut i cs may

also provide.clinjcal benefits ip,t eatment of the preyviously described
di seases Meﬁ“&i’j‘g% a} ¢PrayL B 8FTF SEthf’ E&Ka%'?n 'af%m&%tvﬁé:}n gﬁ?@’t“?ﬁ@@%lr_ new,
therapeuti c p@eRbs. Thids ekt by ADK T RRICE is lebfEAPiIfHScoRRY rbuRhENt i al |y
have advant ages over many current antitunour agents as they woul d not

di r ect | y19 nt 8evglopmgpt and orpictulns alsedgemingdicatpdinghopkospberytation peseverek of
Synt hase ki nadinst FRRAR e THONTRIDH e DR RS e o tn
ubi qui t ous| y Mampt8Stakinis'oéampisx.i Nedromah COKSGEKGventitrally aGBHBdYy. GSK3 has
been | mpI T 62} 24, 8%, B2Y50s6 9Lind "CHRDLURR Sl SL B erc RIGLELYY SYTUNEST S,

the binding of p25, a truncated version of p35. Conversion of p35 to p25, and

15 subsequent deregulation of CDKS5 activity, can be induced by ischemia,
gxcitotoxicity, and p-amyloid peptide. Consequently p25 has been implicated in
the pathogenesis of neurodegenerative diseases, such as Alzheimer’s, and is

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

CDK7 is a nuclear protein that has cde2 CAK activity and binds to cyclin H.

20  CDKZ7 has been identified as component of the TFIIH transcriptional complex
which has RNA polymerase II C-terminal domain (CTD) activity. This has been
associated with the regulation of HIV-1 transcription via a Tat-mediated
biochemical pathway. CDKS$ binds cyclin C and has been implicated in the
phosphorylation of the CTD of RNA polymerase II. Similarly the CDK9/cyclin-T1

25  complex (P-TEFb complex) has been implicated in elongation control of RNA
polymerase II. PTEF-b is also required for activation of transcription of the HIV-1
genome by the viral transactivator Tat through its interaction with cyclin T1.
CDK7, CDKS8, CDK9 and the P-TEFb complex are therefore potential targets for

anti-viral therapeutics.



proliferation, cell differentiation, mcrotubule dynamcs, cell notility and
cellular 5 apoptosis. As such GSK3 has been inplicated in the progression of
di sease states such as diabetes, cancer, Al zheiner's disease, stroke,
epi l epsy, notor neuron disease and/or head trauma. Phyl ogenetically GSK3 is
nmost cl osel YOr89s41@¥6t o the cyclin dependent kinases (OBKEEB20UKEI3EENSENSUS
pepti de substrate sequence recognised by GSK3 is (Ser/Thr)-X-X- 10
X-(pSer/pThr), where X is any amno acid (at positions (n+l), (n+2), (n+3))
and pSer and pThr are phospho-serine and phospho-t hreoni ne respectively

(n+4). GSK3,phospho at.es e [ S, |ne r thr.eonine, ition (n
bhospio- ser | ALS otelat s pReionsh /S ShunEh s aem oS A Sty )
necessary f ogtirilhidtyhd GHiBitdrd ph&iph Ioish R ke ﬁk@%&ﬂmﬂ evdHRy e

Phosphor yl atlt:)n of GSK3a att rger%iip &y ﬁ’ l&ﬁ 15 at” Ser 9, IeangtKo i nhibition

of GSK3. Mut Bipspiasyiatiemig psém@é)ym@ ofGIe agtivating kinasps(E AKstandort he nodel

that the pho gg[m e wth
phospho- peptlﬁ gﬁéu% arggx{egl(g I)%?(gl(ﬁ/g?{ I§ g%aﬁ&ﬂq%ﬁ%ol%ﬁﬁrf o(r% mechani sm
There aresal phns;:lmwsesuggastduig(atdaal,pmgBaKmﬁ’d GSKD may be subtly regul ated
by phosphorylation of tyrosines 279 and 216 respectively. Mitation of 20

these residu Phe aused tdon Vi VO, Ki. nas activity. The
X-ray crystgma’r E‘Bﬁ??}p Fla%\{uarr%ayetfelfﬁ%@ ?g"ﬂ;ﬁ% eﬁv‘f?e%mtllb ﬁed light on all
asr)ef_ts of @@exﬁﬁ%ﬁﬁﬁﬂdr@ﬁﬁ&ﬂdcebﬁﬂiﬂhbl i%titbl@ﬂthe@{(@ ol &amgnglﬁthg mammal i an
i nsulin response pa and is able to ate ere

i nactivate, 9B &&?@#ﬂfﬁt&@éﬁpwbﬁ%ﬁbﬁl@icﬁﬂ( dzgﬁﬁﬁy@g) em W@q@&@g
activity, ands (#1819 fhARARRACRILARSLP gere M Wttt B delepll, Ba GSK3, has

t hus been consi potentla ns o at| ng type or non-
i nsul i n- d@peimimundneabépraamamqetsuéfh@mm fannlyaontdumlpmtcmmsmhiash body

tissues becong:pi®si S ;u St I at l. on I ar nsul in
oononee ine Prlaes BRAM ahPpubt ARt pRbA By 1B BB s heut i
bi nding to aameistabm@ iﬂauﬂnaalte memDKMcﬁﬁn@AmﬁcmDKﬂayau@mmmﬁe

phosphoryl ati on, and ubse uent itment to the V\D 2005/ 012256
PCTI GB2004/ 06%Rigxesy Vﬁh@t“ 23 1expIsEsionaaye breny ehseryed in Wedsht r at e

(1'RS) protei g§ion b fn]%@tﬁte cancers. Conversely over expression of cyclin E in solid

15  tumours has been shown to correlate with poor patient prognosis. Over expression
of cyclin D1 has been associated with oesophageal, breast, squamous, and non-

small cell lung carcinomas.

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

20  biochemical pathways in which CDKs play a key role have also been described.
The development of monotherapies for the treatment of proliferative disorders, such
as cancers, using therapeutics targeted generically at CDKSs, 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

25  neuro-degenerative diseases, amongst others. CDK targeted therapeutics may also
provide clinical benefits in the treatment of the previously described diseases when
used in combination therapy with either existing, or new, therapeutic agents. CDK
targeted anticancer therapies could potentially have advantages over many current
antitumour agents as they would not directly interact with DNA and should

30 therefore reduce the risk of secondary tumour development.



phosphoryl ation of the IRS proteins initiates recruitnent of

phosphoi nositide-3 kinase (P13K) to the plasma nenbrane where it is able to
| i berate the second nessenger phosphatidylinosityl 3,4,5-trisphosphate
(PIP3). Thisyd afklibates co S localisation of 3-phosphoingsitide-dedependent
protein kinase 1 (PDK1) and protein kinase B (PKB or AkEFTEBHAN B br ane,
where PDK1 activates PKB. PKB is able §o phosphorylate, and thereby

i nhibit, GSK3a and/or GSK(3 through phosphorylation of Ser9, or ser2l,
respectively. The inhibition of GSK3 then triggers upregulation of glycogen
synt hase aCtGé)c&%equ HaSPRHLES g@ﬁ@ Ss &Bdrfhelfredfind RfAbLY thatGokias FP¥vd Nus be
able to induce cellular responses akin to those seen on i1nsulin

sti nul at i on. ubAqditousiyerpressed iisodorss liis hundne (GSK Bi5K3bdts GSKSBRu&8Kgdhs ¢ protein
synthesis injtiation factor, 2B (el F2B). el F2B i s inactivated via

phosphoryl at L??H “EH]&Patquasihﬁﬁ@g é‘i’.}f('semtegl% r‘g¥5%‘?lfﬂtel?rﬂtel‘.ﬂ ﬁ’%’@’ﬁﬁlﬁ&ps .

I nhi bi tion ofrofRKRionSeell diffrehtiAfohl MRkdt@hOdynhins, CERHSHIIRAnd &IRIBE Of
rapanycin” protein (mroR), can thus 15 upregulate proteln biosynthesis.

Fi nal Iy ther apaptosisors sach GEK3 das bren implidatediin thegirograssion cf dliseasetsiategi a t he

m togen activa el | . P a y_ through hosphoryl ati on of
GSK3 by Ki na%ué%%gﬁ%h&'gésé c%lc'té %3@%%5%%\/‘@’%% ? %&g%%b?pﬁleﬁ%h%s%or%ﬁ%toﬁvat ed protein
ki nase 1 ( MABKARe fid/sitheBbichumd hRipdodastivallyGEKS tis inbsticldstl§Telaredltd thet y may be
nodul at ed by m t ogenic, .insul) d/or amno acid stinmulii. 20 It has al so
been shown t feetindependent kinases onponent in the vertebrate Wit signalling
pat hway. This bi ochem cal pat hway has been shown to be critical for nornal

enbryoni ¢ deygd QpERRhs pfide SElstrk A8queade reddifilsed B BBKANs [Sr/MRHIRIX.t | ssues.
GSK3 becones inhibited in response to Wit stinulii. This can’lead to the de-

phosphor ¥ at KdpSefpThsK 3vheres it ayamisacid @spositions (g, Gidtdh ondddowd pol yposi s
li 25 (APC - ' ' f the Wit

oot hiay s PR gHE pREORY Bhodlshic il Bl ARG bk SR O 1, oF

(3-catenin, GGSE3 phospiorylates the lfiest eering) ordhrecsine, atposttidng(n). t Rivasplicsseripng- cat eni n

has al so been sho 0 be of i rtance in cell adhesiqgn, T GSK3 may
al so nodul at & é@ﬁ%‘fg{ec’%e%%ﬁ&&g}%E@gégp%n%"ﬁﬁéry HPRRIng 3% rom the
bi ochem cal %51 B8 sG" | LibE bEGak8 A | i cating
GSK3 in the E@% %’@%nhﬁ%‘gc etlu%d]&{/ F)g%]ﬁ&&laa V\E)) 9805%0@%%%8%38/}?@2004/ 003179
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 GSK3p has helped to shed light on all aspects of
(GSK3 activation and regulation.

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

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



8 phosphoryl ation of cyclin-D 1, in the phosphorylation of transcription
factors such as c-Jun, CCAAT/enhancer binding protein a (C/ EBPa), c-Mc
and/ or other substrates such as Nucl ear Factor of Activated T-cells
(NFATc), He ﬂg@%ﬁ Factor-1 (HSF-1) and the c-AMP response el enment binding
protein (CR@%. 5 al so appears to play a role, al be?(ET’FP%“gﬂ@i‘yﬁem fic,
in regulating cellular apoptosis. Thesole of GSK3 in nodul ating cellular
apoptosis, via a pro-apoptotic mechanism nay be of particular relevance to
medi cal conditions in which neuronal apopt osis can occur. Exanples of these

are head tragynm,, fih 86, OSEHI Ilgm,redé* E@tegg\ggﬁ J{%t g{%‘r& guron di seases,

progr essi ve ‘supranuc cort 10 and Pick's
di sease. In NhOSplmrylatldmaitltueRS Ihigias lﬂlhﬂés reGKRmiest cﬁ‘tphes;ﬂxouhsiﬂeéa phosphoryl at e

th ' t t t f T
it upts 1 + soip FRIBREIHhF RisSES Mt SiiTbis ahi npeaieahe 1e6aed (o ¢ ho
formation OﬁleSSéﬁgEﬁpr@#ﬁdﬁH?ﬁno-Eﬁy{ 34 b@«ﬁ@ﬁ&@had: tPlP%) beib exAdatbd@- t he

progreSS| ve aﬁﬁlurml ation o t hese | anents l'eads to eventual neuronal

dysfunction g ﬁ@@@rﬁér@@ﬁlﬂwmqsm%d@de@mdfgtnsoterpdunghds(ﬁa&lym|on t hr ough

neur odegener 2 Ee e BPKE g RUPY HEnGpORan 1Pk T sl oheB] Ceee &
cl ass of i ndmabie[tdlplﬁspl}qmyla’&zmdthemhﬁmhﬁﬁ GBKBé: ahd/of GSKB thivagh N dependent

ki nases. \\O 1348 from Bri toI %ers S UI bb descri bes the use of

5-thi o-, sullﬂ’r?r“’ aéﬂ’i‘d’f§ﬁ FhRBIY 199‘?58 vely 3 The piubition off GRK3 thencycl i n
dependent ki {1 lmlﬁ(glr(g 1 7, rs Squi bb

di scl oses a ﬁﬁ?gfg ﬁ@g pr ot ei ng){(:é‘%tﬂ%@ﬂe #ﬁ?ﬁ?&ﬁ%ﬁésmﬁ%@% 72745A1 from
Cycl acel 1fdesr@mbﬁ€§1@mﬁb§w ben Gtmmﬁ@qee:ﬁmamybsmpsqsmmm@mse 2¢nand t heir

preparation,; Iy I, ] 0 ' 'n mand their use as
i nhibitors B@@cm%ﬁglépenh ?’?\%&%@?%@é é%%% %g ‘gk"t‘%" “PIUEE in the
t reat ment oéynthleslh Irfittatiah ifactordi B @IERB) S e FUBHs mactbatdslia phosphdelatién afdsor i asi s
and the like. g]O(%Sl 012256 PCT{)GBZOO4/ 003179 9

is thus able o suppress protein biosynthesis bition 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 It has also been shown that GSK3 is a key component in the vertebraie 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 B-catenin. Aberrant regulation of the Wnt pathway has
been associated with many cancers. Mutations in APC, and/or B-catenin, are
common in colorectal cancer and other tumours. f§-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



WO 99/ 21845 from Agouron descri bes 4-am not hi azol e derivatives for
inhibiting cyclin-dependent kinases (CDKs), such as CDKlI, CDK2, CDK4, and
CDK6. The invention is also directed to the therapeutic or prophylactic use
of pharmaceutic corrp05|t| ons containing such conpounds and to nethods of
treating rrg‘f(?ﬁ’ﬂg%?és 5 and ot her disorders by adnini st BFT/GG2WMERT ve
anounts of such conmpounds. WD 01/53274 from Agouron di scl oses as CDK ki nase
inhibitors a class of conpounds which can conprise an am de-substituted
benzene ring linked to an N- containing heterocyclic group. WO 01/ 98290

(Pharmaci a car boxam do
t hi ophene d I’IEE%'[I \%ﬁe%rp%f? lp:)l??)tﬁgi%t% @%%ﬁ%%m@l tors?crr&%g%%cégiéghand WO

01/ 02369 frmh@pﬁCMﬁuﬂnﬁmbwﬂﬂﬂw&dm (lﬂ?iEBPdiT);dJMY@andﬁir ottiehi bit cel |
proliferation through eln b|t| rot S ch as cyclin
dependent kiypsigatess Ig ?tﬂ “T'ﬁt@ ﬁ? B?Eég?a?pﬁﬁﬁ Oﬁl%\ve an aryl or
het er oaryl Fac&g-mmcb%d%er@wm onwele&s&t% (uKy to the 3
15 position of an indazole ring. 00/ 39108 and 02/ 065 both to Du

Pont Pha¥ nagleuspears §9 plgbgmlc,taébem@wrsowﬁmmre@uhpwmihﬂarhaoptamm i nhi bitors

ft k | | t d t hronbi
The' compounite BIETQSR B RORRIE, SR RoroBERAE BrnbonfEb Bkt ™ "
prevention phy bboDpdrtiaidretlevandt faneticat co%dﬁﬁ@ﬁﬂh&@&bﬁélﬁﬁéﬂbsis et al.), WO

01/ 19798 and WO 01/ 6464 h di s | ose di ver se group eterocyclic
conpounds a8 QR GRB es 0L 3¢5 857 hoed Hoespke g @Sﬁ@lzgamﬁwaafg

car boxam deg,of; e 70668 )
00/ 68101, VB SEF 3%%??59%%98%98%2@%&1%pﬁ 1%’5%62%&%? geaRon, gan) each

descri b0 c oapbRickls disaascr{g vitea it has beeh shaown that GIK3 walbietf)dwpuse in the

2005/ 010250 HERME N BT hofiBraB IRE P Bt apRE "L 2% o

am 30 di car F‘M&lbn@tsaﬁllﬂnﬁﬂmmlfgj@ rhiofotubutes ahdymb elsbd lead igrietfomiation
cardi ovascul ar d e t ho | es .are nmen{i oned
Hovas uo mtra-lcel?lﬁgr au fAI amentéJ gIt 13% 1eve(c)1 thast the progressgw}e acgumulatlon of

these filaments leads to eventual neuronal dysfunction and degeneration. Inhbition
15  of Tau phosphorylation, through inhibition of GSK3, may thus provide a means of

limiting and/or preventing neurodegenerative effects.
Prior Art

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

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

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

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

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



generically, there are no specific exanples of pyrazoles in this docunent.
WO 97/03071 (Knoll AG discloses a class ofheterocyclyl-carboxamde 5
derivatives for use in the treatnent of central nervous system di sorders.

Pyrazol es i.oned generally as exanpl es of heterocyclic groups but no
specific p?pggo ghlggrrpounds are di sclosed or exenplifi .T’%"@‘%"ﬁ 17 (Novo
Nor di sk) descri bes conpounds that are modul ators of protein tyrosine
phosphat ases. 10 WD 03/020217 (Univ. Connecticut) discloses a class of
pyrazol e 3-carboxanm des as cannabinoid receptor nodulators for treating

neur ol ogi cal '1tsh9%mhgo.ig§n&éseﬁ&gz;-a&ﬁﬁ&&ia%oﬁé dbiRkive rﬁmm?ﬁ&;g]ds can be

used in cancer chenotherapy but it 1s not nade clear et her the conpounds

are active awychmtépendent sinasgsdEGDEKs) suchine O], CHE2, CDIe4,addiOMI. ghed f or ot her

purposes. 15 WD..01/ 5886 A I rs. Squi bb i scl s_cannahi noi d
Fecoptor modll g & ahinireod * b etk drbulachs 542 FEmiR0aRRLY) o

di seases. ThenipasifiotS@neiinihg fgldompounids end toaadtheR of @batir@SPAllgakmies di seases,
althoughe{]eference is made to,the treatnent of cancer. WO (01/02385 (Aventis

Crop Sci ehceAnddihsg fisewlersoy adminisierinpetiectys anqyngsaf sueh comprynéer  vat i ves as
fungi ci des. 1-Unsubsituted pyrazoles are disclosed as synthetic

i nt er medi at e YIBRIAHABAFIRok EUbbRIWAL DY GEALIATHRTE §8RCANt 2 ni ng a

1-substituted pyrazole group as inhibitors of apolipoprotein B secretion.
The conpoundedmpoandstvetiglcancomprise srednyide-substitutesk benzgensuing linkpditotand¥rs  as

hyper | i pi der‘jtogl%agﬁég Wm%g%/c%g 18 (Cellular Genom cs) discloses various

am no- subst NONOC $ ki nase nodul ators. None of the exenplified
conpounds are pyrazoles. WD 2005/012256 PCT/ GB2004/003179 11 Summary of
t he | nvent i oWOTBE28290¢Pharmacip SoUpjdhs) disshnsesmel ssstofi dtantinstarteymgl-2-n dependent

ki nase | g bl LG Of W IOAU 20100 AL MM R0 plEN, 1t 1o envi saged Wil be

WO 01/53268 and WO 01/02369 from Agouron disclose compounds that mediate
or inhibit cell proliferation through the inhibition of protein kinases such as cyclin
dependent kinase or tyrosine kinase. The Agouron compounds have an aryl or
heteroaryl ring attached directly or though a CH=CH or CH=N group to the 3-

15  position of an indazole ring.

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

anticoagulants or for the prevention of thromboembolic disorders.

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

substituted pyrazole carboxamides are disclosed and exemplified.

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

Ccancers.



treating disease states or conditions nediated by the kinases. 5 Thus, for
exanple, it is envisaged that the conpounds of the invention will be useful
in alleviating or reducing the incidence of cancer. Accordingly, in one
aspect, the invention provides the use of a conpound for the manufacture of
a nmedi canenWOr8PS/MpS6 pr ophyl axi s or treatnent of a di seaBer/eBRDE0BIT9
condition nediated by a cyclin depende ki nase, the conpound havi ng the
formula 10 (0): X 0 RR NN Y~R3 NN H H (0) or salts or tautomers or

N- oxi des or solvates thereof; wherein 15 Xis a group R-A-NR4- or a 5- or
6- menbered carbocyclic or heterocyclic ring; Ais a bond, SO, C=0
NR5(C=0) or T0a4@ (RayenRysqriben ¢ glawgd amisio-dicarhoylig peidsomppunsstoonal | y
substituted : : ' Fickad I : chai n of
15 or 3 carb e iRl of hutiek icigfodod. Al pplacfifls B ©

het er ocycl i cgepemeaflythere arp fa sperific eranifles af pyrazotesinahis;,dooumentCl s hydr ocar byl
group optionally substituted by one or nore substituents selected from

hal ogen (e.g | Cc1. byl 0 am no, nono- or
di-Cl.4 hydr%’cdaé%@{dg?ﬁ ?lpég’g%%é{*oﬁ%%%/ciﬁs?éfl%e?&ﬁgeytcé’}ﬁg‘@ggf%ﬂﬁr oups havi ng
from 3 tos 12derivagvestoriase in thandatwiear ofi cential aérvausfystenadiscaddronPabmie of the 25

hydr ocar byl group nay optionally be replaced by an atom or ,group sel ected
flom 0, 5, Remesisnedgsheryly sxpyamples oEkeiamosho e Bionny DD Aoeciflo Ry |

hydrogen; habages combofindd 460 4¥clo8dbr cRBigNE%Y) ; or a Cl4 hydrocarbyl group
optionally substituted by hal ogen (e.g. fluorine), hydroxyl or Cl4 al koxy

(e.g. net h0{<x}8' ) )
97/40017 Novo Nordisk) describes compounds that are modulators of protein
tyrosine phosphatases.

10 W0 03/020217 (Univ. Connecticut) discloses a class of pyrazole 3-carboxamides as
cannabinoid receptor modulators for treating neurological conditions. It is stated
{(page 15) that the compounds can be used in cancer chemotherapy but it is not
made clear whether the compounds are active as anti-cancer agents or whether they

are administered for other purposes.

15 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

cancer.

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

intermediates.

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

useful in treating such conditions as hyperlipidemia.

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

pyrazoles.



R3 is selected from hydrogen and carbocyclic and heterocyclic groups 5
having from3 to 12 ring nenbers; and R4 is hydrogen or a Cl4 hydrocar byl
group optionally substituted by halogen (e.g. fluorine), hydroxyl or Cl4

al koxy (e. . I'n one enbodi nent, the invention provides the use of
a conpoundgyggﬁ%ﬁgﬁ&%anufacture of a nedi cament for the]%333WWW%%?§9or
treatnent of a disease state or 10 copgition nediated by a cyclin dependent
ki nase, the conpound having the formula (1): XOR2 N~YRW NNHH(I)

or salts or tautomers or N-oxides or solvates thereof; 15 wherein Xis a

group R - A- NRdam8fv & the IlNenfiogENDEr ed carbocyclic or heterocyclic ring;, A
is a bond, E‘O,‘TI%(‘EU’)‘TU‘C:O) wherein RO is hydrogen or Cl-4
hydrocarbyl optionally substituted by hydroxy or Cl.4 alkoxy; 20 Y is a bond
or an al kyl e igygatipn provides porspoundy thathsve aycdinslependeriddnase inteibiting ¢rydr ogen; a
car bocyclic r.0e I . I : i nbers; or a
Cl. 8 hydr oca@é@ﬁ%&ggﬁ)& p%“? doﬂgﬁf)ﬁ} 1%%%8?%‘5@? e%;&@%}élngﬁe%gp%%wbst i tuents
sel ect ed fr omeating digense ftateg or Edndaionnmpdiatey dy cheykinasds. 4 hydr ocar byl oxy, am no,
nono- or di-CLl. 4 hydrocarbylam no, and carbocyclic or heterocyclic groups 25
havi ng frsom to.12 rin

Jrenbers nd.wherein,l 2 of..the..carbon atons of
The M e b ot pnre i BRETge Rl md SShEhRadothe o anidr SHCE o oo
sel ect ed froggefifin dflevitihg SQedy (h¥\Rc2RA& dTLar®ep PCT/ GB2004/ 003179 13 R2 is
hydr ogen; hal ogen; Cl14 al koxy (e.g. methoxy); or a Cl.4 hydrocarbyl group

optionally substjtuted by hal ogen (e.g. fl.yorine), hydroxyl_ or Cl.4 alkox
( 2_ g. y choniingtiy,ein oné/ aspect, gie inv(enticgn pl‘OVIHeS e uge of aycompo?.{nd %r the y
manufacture of a medicament for the prophylaxis or treatment of a disease state or

condition mediated by a cyclin dependent kinase, the compound having the formula

0 O
X 9
RZ\%\f/U\N/Y\RS
N— H
H

/
N
(V)
or salts or tautomers or N-oxides or solvates thereof,
wherein
15 X is a group R'-A-NR*- or a 5- or 6-membered carbocyclic or heterocyclic
ring;

A is abond, 8O;, C=0, NR¥C=0) or O(C=0) wherein R® is hydrogen or
C.4 hydrocarbyl optionally substituted by hydroxy or Cy.4 alkoxy;
Y is a bond or an alkylene chain of 1, 2 or 3 carbon atoms in length;

20 R! is hydrogen; a carbocyclic or heterocyclic group having from 3 to 12 ring
members; or a Cy.3 hydrocarbyl group optionally substituted by one or more
substituents selected from halogen (e.g. fluorine), hydroxy, Ci.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

25  hydrocarbyl group may optionally be replaced by an atom or group selected from
0, S, NH, SO, SO;;



met hoxy); R3 is selected from hydrogen and carbocyclic and heterocyclic
groups 5 having from3 to 12 ring nenbers; and R4 is hydrogen or a Cl.4
hydr ocar byl group optionally substituted by halogen (e.g. fluorine),

hydr oxyl orwgké Xy (e.g. nethoxy). The invention also provides the use
of a conpoun e manuf acture of a medi cament for tHe/GBYBHIBERI s or
treatnent of a dlsease state or conditijpn 10 nedi ated by a cyclin dependent
ki nase, the conpound having the fornula (1): X 0 R NNY~R3 N-NH H or
salts or tautoners or N-oxides or solvates thereof; wherein 15 Xis a group

R-A-NR4-; Ais . B= = erej i rogen or
Cl4 hydr ocar IbyI q({)htg?lgqu]rg%j‘p géﬁ?{%t}%(giybgghcmgho%) oF @15@1@ Ygl s a
bond or an agl‘ﬂylb eptmnelimubsbmteﬂ byﬂlabgels(e@ﬂbmmea,t}qﬂmmyhoﬂ @Mﬂkbxyl%&gj s

hydr ogen; g%?ojéycl ic or heterocyclic group having from3 to 12 ring 20
menbers; or a hydr ocar byl group optionally substituted by one or nore

substituents sel eléuedelwemﬁbmluyaﬁ,geﬁ@d@arbﬁbmf: i@ heterd¥ el pYoupsl 4
hydr ocar byl oxy, m no, .mono- or di-Cl. 4 hydrocarbyl an no, and carbocyclic

or het er otycl4ven |§§° 1P 508 mymhetintsl to 12 ring nmenbers, and wherein 1 or 2

of the carbon at ogis a{alpén r péﬁ]ﬁp BY, !@p be replaced by
an atom or group selsect eg for%@“g@a%&xggy %% Mb%ﬁ{eh% ydrogen;
hal ogen; Cl. halegekdxg. Ruorige), ipdonylyy CioalkexyQe.gémettokpcar byl group optional Iy
substituted by hal ogen (e.g. fluorine), hydroxyl or CI -4 al koxy (e.g.

met hoxy) ;. W&, 290 Rdanst, "ﬁ%%@ %109 FUIRE o usd ot a compound for the

manufacture of a medicament for the prophylaxis or treatment of a disease state or

10 condition mediated by a cyclin dependent kinase, the compound having the formula
a:

or salts or tautomers or N-oxides or solvates thereof;
15  wherein

X is a group R1-A-NR*- or a 5- or 6-membered carbocyclic or heterocyclic
ring;

A is a bond, C=0, NR¥C=0) or O(C=0) wherein R® is hydrogen or C;.4
hydrocarbyl optionally substituted by hydroxy or Cy.4 alkoxy;

20 Y is a bond or an alkylene chain of 1, 2 or 3 carbon atoms in length;

R!is hydrogen; a carbocyelic 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 halogen (e.g. fluorine), hydroxy, C;4 hydrocarbyloxy,
amino, mono- or di-C.4 hydrocarbylamino, and carbocyclic or heterocyclic groups

25  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, 80y;



R3 is selected from hydrogen and carbocyclic and heterocyclic groups having
from3 to 12 ring nenbers; and R4 is hydrogen or a Cl-4 hydrocarbyl group
optionally substituted by halogen (e.g. fluorine), hydroxyl or Cl.4 al koxy
(e.g. neth one or nore of the follow ng optional provisos, in any
conbi nat i o(r)lwnzgg/%a{g%},y to the conpounds of fornulae (O)PC"(/§85“P4’?‘H3}79and
sub-groups thereof: (a-i) Wen Ais a bhgend and Y-R3 is an al kyl, cycl oal kyl,
optionally substituted phenyl or optionally substituted phenylal kyl, then
R is other than a substituted or wunsubstituted di hydr onapht hal ene,

di hydrochroman, diy #y@bstn®

tetrahydrobenzfuranylj}gr%!upﬁm)gema@M gaﬂoggg(g%aﬁg@g ﬂe? %ﬁé%arbry a noiety
cont ai ni ng agiAuR entipnally spbstitptediy en Getgeflnering), dlydmngmllbl.4m1&xyl(¢gogen at ors
attached to phe. )and 4-positions thereof. (a-iii) RLis other than a

noi ety contarnin purine nucl eoside group. 15 (a-iv) X and R3 are each

ot her than a m)l eRaylssnezmiteﬂﬁnmm@ydrogmndbamw}eh&aﬂdli&t@ﬁeyclﬁr swherein the

cycl obut ene- i on has. nitr gen atons attached to e 3-and
4-posi ti ‘W{ é gf‘g %?TB P’%’erét r than a noiety contai n| ng a
4-rmnosub8| t ut ed s fydoslinsot sty RarbR gt Shrlbndl inyl group or a
5- nonosubsti t ut ed orﬂ'g Gggdl subslt4|H?ut ed %% Bdﬂﬁ ;%3%%%?

3-pyri dazi nyhalegen (ge. flugrine)) hydraxs oRG -aslkoxyAel. mﬂhexy)t han a noi et y cont ai ni ng
a substituted or wunsubstituted pyrazol 3-yl am ne group l'inked to a
substituted S| ' esgroup. (a-vii)
Wen Ais C e1HF $B%js§g£0§’ﬁde§ 4 Sgb@%%qugi Iﬁéaqu |ona fgbstitut ed 25
phenyl or opl&lﬁd)ﬁ@hdnyfcmﬂtlsprbphyﬂaads mfmmieatk@dd@amtmtetohemrﬁﬁon s other than a
ot r ahydl beHRBHIRD Y 3 BRe R URRG T SR Brotpheve b8l 012056
PCT/ GB2004/ 003179 15 (a-viii) Wen R3 is H and A |s a bond, R is other
than a noiety containing a bis- X 0

R Yo
Wﬁ/ R®

N—N
H O

or salts or tautomers or N-oxides or solvates thereof;

wherein
15 X is a group RI-A-NR*-;
A is a bond, C=0, NR¥C=0) or O(C=0) wherein R is hydrogen or Cy4
hydrocarbyl optionally substituted by hydroxy or C,.4 alkoxy;
Y is a bond or an alkylene chain of 1, 2 or 3 carbon atoms in length;
R! is hydrogen; a carbocyclic or heterocyclic group having from 3 to 12 Ting
20 members; or a C,.g hydrocarbyl group optionally substituted by one or more
substituents selected from halogen (e.g. fluorine), hydroxy, Ci4 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
25  0,8,NH, 50, S0, '
R? is hydrogen; halogen; Cy.4 alkoxy (e.g. methoxy); or a Cy.4 hydrocarbyl
group optionally substituted by halogen (e.g. fluorine), hydroxyl or Ci.4 alkoxy (e.g.
methoxy);



aryl, bis-heteroaryl or aryl heteroaryl group. (a-ix) R3 is other than a
noi ety containing a 1, 2, 8, 8a-tetrahydro-7-nethyl -

cycl opropa[c] pyrrol o[ 3, 2, e]indol e-4-(5H)-one group. 5 (a-x) Wien Y is a
bond, R3 is hydrogen, Ais COand R is a substituted phenyl group, each

substi t uent nyl group is other than a group CHrP(QY R'RY where R
and RY are (3‘2@%602@122%?% from al koxy and phenyl groups. (ngrggli)zo%mp%w%t her

t han 4-(tert-butyl oxycarbonyl am no) - 3-net hyl i m dazol - 2- yl carbonyl am no. 10
I n anot her aspect, the invention provides, for use in nedicine, a sub-group
of conpounds of the fornmula (I) represented by the general formula (la): X

OR2 WY R3 NN Ig? : sol vat es
t hereof; 15 wher egﬂn liq!‘xsfeiie?eéli ﬁg}?loﬁiﬁir%g%fl %%%ﬁ%@%@dg{%%ﬁ?h%@%F%w( C=0) or

Q(C=0 wher eihavirg fiom hipdi2oipgrmembers, and hydr ocar byl optional |y substituted by
hydroxy or Cl_4 alk Y bo | kyl en | f.1l, 2 or 3 carbon
atoms in |ength; ;{O?ﬁydlmsgeg%fzgp%ggdé&l%ﬁ@glaqr?gt%gﬁ%%lgF%S%Bﬁ%%%y havi ng from 3

to 12 ring niabgesie.g. Aeotine)hydrdxytioaCiaraliyoxy g¢.guethgdyonal | y substituted by
one or nore substituents selected fromfluorine, hydroxy, Cl.4

hydr ocar byl ox am no, monp-.or di-Cl.-4_  hydrocarbyl ang.no, and carbocyclic
or hetero%ycl% %8&5’?%‘%{{}'}?%6’%%@@6&1?ﬁﬁ°ﬁdn fasRbigation  may AR n" 1 or 2
of the carbon, tHeQamp6inds e fdinidlae Mbigm el onal Iy be repl aced
by an atom or gr ouppsel ected fro&%@é@NH, SO, 5302; WO 2005/ 012256

PCT/ GB2004/ 003179 16 R2 is hydrc‘){gﬁp; hal ogen; Cl.4 al koxy (e.g. nethoxy);
or a Cl_4 hydedcarBhan A igrahpndepd YoRals|ap alkyh sy¢lealiod qontipnally swhstifued . g.

fluorine), h%&l@i Yok oﬁ{ongi:i'? éub@!itlﬁ%%héﬁkﬂkyl, then R! is other than a substituted or
unsubstituted dihydronaphthalene, dihydrochroman, dihydrothiochroman,
10 tetrahydroquinoline or tetrahydrobenzfuranyl group.

(a-i) X and R? are each other than a moiety containing a maleimide group
wherein the maleimide group has nitrogen atoms attached to the 3-and 4-positions
thereof.

(a<iif) R'1is other than a moiety containing a purine nucleoside group.

15 (a-iv) X andR® are each other than a moiety containing a cyclobutene-1,2-dione
group wherein the cyclobutene-1,2-dione group has nitrogen atoms attached to the
3-and 4-positions thereof.

(a-v) R is other than a moiety containing a 4-monosubsituted or 4,5-disubstituted
2-pyridyl or 2-pyrimidinyl group or a 5-monosubstituted or 5,6-disubstituted 1,2,4-
20  triazin-3-yl or 3-pyridazinyl group.

(a-vi) X and R’ are each other than a moiety containing a substituted or
unsubstituted pyrazol-3-ylamine group linked to a substituted or unsubstituted

pyridine, diazine or triazine group.

(a-vii) When A is C=0 and Y-R? is an alkyl, cycloalkyl, optionally substituted

25  phenyl or optionally substituted phenylalkyl group, then R1is other than a
substituted or unsubstituted tetrahydronaphthalene, tetrahydroquinolinyl,
tetrahydrochromanyl or tetrahydrothiochromany] group.



met hoxy); R3 is selected from hydrogen and carbocyclic and heterocyclic
groups 5 having from3 to 12 ring nenbers; and R4 is hydrogen or a Cl -4
hydr ocar byl group optionally substituted by halogen (e.g. fluorine),

hydr oxyl oxy (e.g. nethoxy). Any one or nor fol ]| ow ng
opti onal g?8§?§§§%g¥n any conbination, may apply to tﬁgﬁ%g%@%ﬂwgg£of
formula (la) and sub-groups thereof: 1® Provisos (a-i) to (a-xi) above.
(b-i) R3 is other than a bridged azabicyclo group. (b-ii) Wwen Ais a bond,
then R3 is other than a noiety containing an unsubstituted or substituted
phenyl gr oug-viigWwheh Rt {s3L ARDA ia BoadOR 16 6thRPhk b fibicty BeMiBiRIng abigubsti t uted or
unsubstituted carbanoyl or thiocarbanmoyl group. 15 (b-iii) Wien Ais a bond,
then R3 is BYlnbis-heterearyd omaryd fsteroait &0HP-ng an i soqui noline or qui noxal i ne
group each having attached thereto a substituted or unsubstituted

pi peridine @%p!lvqgaﬁfeﬁﬁaﬁh%ietqudtammg\bm £8d-BuanRRed-ddayIRl s an al kyl
group, then is other than a noiety ~confaining a thiatriazine group. 20
(b-v) Wen @tlopropald]pyorele]d R cdindele-dt(GH)-nnangrowh a het erocyclic ring having an
S(=0)2 ring nmenber is fused to a carbocyclic ring, the said carbocyclic ring

is othere the ! &) lg,lgﬁ ty n i -vi) Wen Ais
a bond, @?jot er tﬁ%ﬂgﬁ&?gr ?/ﬁ 0;?1?’ %gﬁaﬁg%%l &%@P&%&%éﬁeﬁﬂi di nyl al kyl
group each grawp, rechedubstithad oh fterphtnyl graplssthénthnt a geup CHhP(O)RR'25 cyano, and
substituted or unsubstituted ] nQ, amj noal kyl, am di ne, guanidi ne, and

car baroyl - gFBtip R SR s srO R Ber 0GR ST IS (b vi 1) hen X 15 a
group R-A-NR4-, Ais a bond and R is a non-aromatic group, then R3 is
other than @-g) XX Kesthetheh 4QBRGMEdxgcabotlyl@iin6)3-etilinlidgorpp | i nked
directly to a 5,6-fused bicyclic heteroaryl group. In a further aspect, the
i nvention pYleyrbersdamingub- gr oup of novel conpounds of the

10 Inanother aspect, the invention provides, for use in medicine, a sub-group of

compounds of the formula (I) represented by the general formula (la):

or salts or tautomers or N-oxides or solvates thereof;
15  wherein
X is a group R-A-NR%;
A is a bond, C=0, NR¥C=0) or O(C=0) wherein R® is hydrogen or C.4
hydrocarbyl optionally substituted by hydroxy or Ci.4 alkoxy;
Y is a bond or an alkylene chain of 1, 2 or 3 carbon atoms in length;

20 R! is a carbocyclic or heterocyclic group having from 3 to 12 ring members;
or a Cy.3 hydrocarbyl group optionally substituted by one or more substifuents
selected from fluorine, hydroxy, C).4 hydrocarbyloxy, amino, mono- or di-Ci.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

25  optionally be replaced by an atom or group selected from O, S, NH, SO, 50z;



5 formulae (1) and (la) as defined herein, the novel conpounds being
represented by the formula (Ib): X0 RZ/ N'Y-R3 NNHH(mMm or salts or
tautomers or N-oxides or solvates thereof; 10 wherein X is a group

R - A-NR4-; ' nd, C=0, NR8(C=0) or Q(C=0) wherein LS. hydrogen or
Cl-4 hydrcﬁ%@?ﬁngﬁtional |y substituted by hydroxy or EE%&[B;?“%%}? Yis a
bond or an al kyl ene chain of 1, 2 or 3lé&carbon atons in length; 15 R is a
carbocyclic or heterocyclic group having from3 to 12 ring nenbers; or a
Cl.a hydrocarbyl group optionally substituted by one or nore substituents

sel ected from f| ROkd Wy@rogai ag?én; L, AkdXY @4.0 GRethordyy ot a Gy Hy@rocAMBRIO- OF
and car

di-Cl .4 hydrocarhyl am no, ocyclic or heterocyclic groups having
from3 to 1Zuprptionallysubstituted by hrlegesi(pisy flugring), bydrpxy o £n 8lo%X G of t he

hydr ocar byl tﬁ%@.rray 20 optionally be replaced by an atom or group sel ected
fromO, S, NH .’ 502; R2 is hydrogen; halogen; Cl.4 al koxy (e.g. methoxy);
or a Cl.4 hydr oc®’ lisdelectpd drom bydrogenahd varbesysifd andthetbroychapmgpn (e. g.
fl uori ne),, dr oxyl 1-4 al koxy (e.g. methoxy); R3 is selected from
car bocycPi c%ﬂ&gﬁé{'ﬂeﬁ%@ﬂﬁm@i@ﬁéﬁﬁavi ng from3 to 12 25 ring menbers;
and R4 is hydrogaﬁimydeogehoﬂammhw%wl EﬁfuPEpﬁ&mulygﬁeddmte@upstitut ed by

.4 al ko

hal ogen (e.g. fluorine), hydroxyl or xy (e.g. nmethoxy). WO
2005/ 012256 helogpis Hupors hpalrokys ons allpxy 69-2#9tBOMD- t he fol | owi ng opti onal

provi sos, in any conbination, may apply to the conmpounds of fornula (Ib)
and sub- gr oupg, JeF &fRts of the following optional provisos, in any combination, may apply

to the compounds of formula (Ia) and sub-groups thereof:
10 Provisos (a-i) to (a-xi) above.
(b-i) R?is other than a bridged azabicyclo group.

(b-ii) When A is a bond, then R? is other than a moiety containing an
unsubstituted or substituted phenyl group having attached to an ortho position
thereof, a substituted or unsubstituted carbamoyl or thiocarbamoy! group.

15  (b-ili) When A is a bond, then R? is other than a moiety containing an isoquinofine
or quinoxaline group each having attached thereto a substituted or unsubstituted

piperidine or piperazine ring.

(b-iv) When A is a bond and R! is an alkyl group, then R? is other than a moiety

containing a thiatriazine group.

20 (b-v) When R! or R® contain a moiety in which a heterocyclic ring having an
8(=0), ring member is fused to a carbocyclic ring, the said carbocyclic ring is other

than a substituted or unsubstituted benzene ring

(b-vi) When A is a bond, R’ is other than an arylalkyl, heteroarylalkyl or
piperidinylalkyl group each having attached thereto a substituent selected from
25  cyano, and substituted or unsubstituted amino, aminoalkyl, amidine, guanidine, and

carbamoyl groups.



Provisos (a-i) to (a-vii), (a-ix) and (a-xi). Provisos (b-i) to (b-vii). 5
(c-1) Wien k is a bond, R is other than a substituted aryl al kyl,

het er oaryl al kyl or piperidinylal kyl group. (c-ii) Wen X is an am no or

al kyl am no vao euegeppes Y is a bond, R3 is other than a di j

t hi azolyl group wherein one of the substituents is sel elcl:’?g@;%%lrmé'ﬁsg&ano and
fluoroal kyl. 10 The reference in proviko (a-iii) to a purine nucl eosi de
group refers to substituted and unsubstituted purine groups having attached
thereto a nonosaccharide group (e.g. a pentose or hexose) or a derivative
of a nonosa¢iivdy Wiendt BugrodR'-AXaRB] £ iva baidaxy RAWWSAF&DARICecgpoUp O a
substituted nongsacchari de group. The reference jn proviso (b-i) to a

bri dged aza&‘%’a@llﬁ)o F‘bﬁ‘iﬁ“? detihegedinenocycls apyd e hetgmpary] gepypdinksthg systens in
whi ch one OfdirEJRB/tsarsgﬂﬂns@dﬁgﬁlféfhe{e%qhi | oal kane has been repl aced by a
nitrogen atom I'n bridged rinhg systens, t rings share nore than two
atons, see for exanple Advanced Organic Chem stry, by Jerry March, 4th

Edi tion, W g furthepaspestethe inveptiqraprovidas asyb-gragadf noveleompowndsioftheal so

idesgth ] I I 20 defi ned
erein 1o TRt BdRYRAIeRherkie Qb Ao g il kg epPreRR B 17 oot o

of a di seasdéhesfortaladib).condi ti on nedi ated by a cyclin dependent kinase. The
provisos (a-i) to (a-x), (b-i) to (b-vii), (c-i) and (c-ii) in formulae (1),
(1a) and (lb) above refer to the disclosures in the followng prior art
docunents. (a-i) US 2003/0166932, US 6Q127,382, US 6,093,838 (a-ii) WO
03/031440 (a-iii) WD 03/014137 WO,R0051012256 PCT/ GB2004/ 003179 19 (a-iv)
WD 02/ 083624 (a-v) WO 02/06458 /a-y' 021g2608, WO 02/ 22605, WO 02/ 22603
& WD 02/22601 (a-vii) WO 97/486§2.\yWO 9H 19052

H ()

or salts or tautomers or N-oxides or solvates thereof;

10 wherein
X is 2 group R'-A-NR*-;
A is a bond, C=0, NR¥(C=0) or O(C=0) wherein R? is hydrogen or C;.4
hydrocarbyl optionally substituted by hydroxy or Ci.4 alkoxy;
Y is a bond or an alkylene chain of 1, 2 or 3 carbon atoms in length;

15 R! is a carbocyclic or heterocyclic group having from 3 to 12 ring members;
or a Cy.3 hydrocarbyl group optionally substituted by one or more substituents
selected from fluorine, hydroxy, Ci.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

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

R? is hydrogen; halogen; C,.4 alkoxy (e.g. methoxy); or a C).4 hydrocarbyl
group optionally substituted by halogen (e.g. fluorine), hydroxyl or Cy.4 alkoxy (e.g.
methoxy);

R? is selected from carbocyclic and heterocyclic groups having from 3 to 12

25  ring members; and

R* is hydrogen or a C)4 hydrocarbyl group optionally substituted by
halogen (e.g. fluorine), hydroxyl or Cy4 alkoxy (e.g. methoxy).



(a-viii) WD 00/06169 (a-ix) US 5,502,068 (a-x) JP 07188269 (b-i) WO

03/ 040147 (b-ii) WD 01/70671 (b-iii) WO 01/32626 (b-iv) WD 98/08845

(b-v) WD 00/59902 (b-vi) US 6,020,357, WD 99/32454 & WD 98/28269 (b-vii) WO
2004/ 012736 £50l 6, 020, 357, WD 99/ 32454 & WD 98/28269 _(c-ii) US

2004/ 0082628{(&2r?§)l§/(g%60r nore of the foregoing optional p?%yg;g@g‘,”&t:‘é@i) to
(a-xi), (b-i) to (b-vii), (c-i) and (d8ii) in any conbination, nmay al so
apply to the conmpounds of formulae (lb), (Il), (Il1), (IV), (lva), (Va),
(Wb), (Mla), (VIb), (VIl) or (VIIl) and sub-groups thereof as defined

herein. 5 Thany owesitrhérs ofiieGoRsvAuE Sftfonal prb@sHSR £ B %3& he formila
(Is), (Ib), i(‘}l ), (III%S,(]@EIV), é{l\g/g?, n?\g),s (Vb)?c(r\[/lﬁg{)@&gl )],CPPIEVVII) or
(MI11) and s\Yo2grBRRsaa faghula gb)erd sybgravgs diersofif or manufacture of a

medi cament for the prophylaxis or treatnment of a disease state or condition

medi at ed by probi6d dall) HRESHYSBlix kzinﬂgaiﬁi. 10 A nethod for alleviating or
reduci ng the incidence of & di s)eas o) condition conprising or arising from

abnormal cel]l growth in a manmmal, which method conprises administering to
the mammal aPEBwpolridtof-tile fornula (0), (1), (1), (la), (1b), (1),
(rrr), (rvy, (lva), (va), (vb), (Ma), (Vib), (VIl1) WO 2005/ 012256

PCTJIGB2004/ 0Q3] 7HvnéP AGS ?%ﬁlildbh) isaﬂﬂcr%'agsﬁﬁ%c{l Q@F ag%)ilhﬁer%gﬂlig e %fher einin

an amount effective in I ng abnorma for
al | evi ati ng piperidinjlakylggrowe i nci dence of a di sease state or

(c-ii) When X is an amino or atkylamino group and Y is a bond, R? is other than a
disubstituted thiazolyl group wherein one of the substituents is selected from cyano
and fluoroalkyl.

10 The reference in proviso (a-iii) to & purine nucleoside group refers to substituted
and unsubstituted purine groups having attached thereto a monosaccharide group
(e.g. a pentose or hexose) or a derivative of a monosaccharide group, for example a

deoxy monosaccharide group or a substituted monosaccharide group.

The reference in proviso (b-i) to a bridged azabicyclo group refers to bicycloalkane

15  bridged ring systems in which one of the carbon atoms of the bicycloalkane has
been replaced by a nitrogen atom. In bridged ring systems, two rings share more
than two atoms, see for example Advanced Organic Chemistry, by Jerry March, 4%
Edition, Wiley Interscience, pages 131-133, 1992.

The invention also provides the use of a compound of the formulae (Ia) or (Ib) as
20  defined herein for the manufacture of a medicament for the prophylaxis or

treatment of a disease state or condition mediated by a cyclin dependent kinase.

The provisos (a-i) to (a-x), (b-i) to (b-vii), (c-i} and (c-ii) in formulae (T), (Ia) and

(Ib) above refer to the disclosures in the following prior art documents.

(a-i) US 2003/0166932, US 6,127,382, US 6,093,838
(a-ii) WO 03/031440
(a-iii) WO 03/014137
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condition nediated by a cyclin dependent kinase or glycogen synthase 5
ki nase-3, which nmethod conprises adm nistering to a subject in need thereof
a conmpound of the formula (0), (1), (1), (Is), (Ib), (1), (111), (1V),
(W), (va), (Vb), (Via), (VIb), (VIl) or (MI1l) and sub-groups thereof as
defined heM¥P 050125t hod for the prophyl axis or treat mpoi/gho@oeiisease
state or condition 10 nediated by a cyglin dependent kinase, which nethod
conprises admnistering to a subject ilﬁ need t hereof a conmpound of the
formula (0), (1), (1), (la), (Ib), (11, (111), (1V), (lVva), (Va), (VWb),
(Vla), (Mb), (M1) or._ (VILIl) and sub-groups thereof as defined herein. A
met hod for tf&Wing a WPIRABE62 condition conprising or arising from 15
abnormal cel |(a— owt h iyiog , Which nethod conprises adm nistering to

Pt2(1e ormula (0), (1), (1), (Is), (Ib), (1), (rrr),

the manmal a cgjrrpound o]

(1V), (1Va), @), (VBYO 0QXI26P8, W (2)22603/W( 00422608 &1 WCOROmI2260- gr oups

cor | orowt n. C Rt nod pPARZE AP Leace or “condi i on conpr i sing or

arising fromagfiigbnor b coaldiegrowt h in a mamal , the nmethod conpri sing
admnistering to the_mammual a conmpound of the formula (0), (1), (1), (la),
(1b), (11), gq-l)ib), (UH3.503888 (va), (Vb), (Via), (VIb), (V1) or (V1)
and sub-grougas_)é)t her eofjp Oa}fgg(%bi ned herein in an anount effective to inhibit
a cyclin dependent kinase (e.g. CDK2). 25 A nethod of inhibiting a cyclin
dependent ki flahe, whi MOBIMHOE4Tonpri ses contacting the kinase with a

ki nase-inhi biti.ng co f.the formula (0), (1), (I), (la) (Ib), (I1),
(iny, (v, &), ?&géjqu("@)éﬁ (Via), (VIb), (V1) or (MI1) and

sub- groups theppof as wefgimedagerei n. WO 2005/ 012256 PCT/ GB2004/ 003179 21
A net hod of nodul ating a cellular process (for exanple cell division) by

i nhi biting tKeivacti vi tg‘VocﬂB/@sﬁlcl i n dependent ki nase using a conpound of the
formula (0), (‘g@ (1) wbl@lsoobdb) . (1), (1), (1v), (IVa), (Va), (Vb),

(via), (b-vi) US 6,020,357, WO 99/32454 & WO 98/28269
(b-vii) WO 2004/012736
(c-1) US 6,020,357, WO 99/32454 & WO 98/28269
(c-ii) US 2004/0082629

Any one or more of the foregoing optional provisos, (a-i) to (a-xi), (b-i) to (b-vii),
(c-1) and (c-ii) in any combination, may also apply to the compounds of formulae

(Ib), (1), (1ID), (IV), (IVa), (Va), (V1), (VIa), (VIb), (VIL) or (VIII) and sub-groups

thereof as defined herein.
5  The invention also provides:

o The use of a compound of the formula (Ia), (Ib), (IL), (1I1), AV), (IVa), (Va),
(Vb), (VIa), (VIb), (VII) or (VIIT} and sub-groups thereof as defined herein
for manufacture of a medicament for the prophylaxis or treatment of a

disease state or condition mediated by a cyclin dependent kinase.

10 o A method for alleviating or reducing the incidence of a disease or condition
comprising or arising from abnormal cell growth in a mammal, which

method comprises administering to the mammal a compound of the formula

(0), @), (0, (Ta), (Ib), (1), (), (IV), (IVa), (Va), (Vb), (VIa), (VIb), (VID)



(VIb), (M1) or (MI11) and sub-groups thereof as defined herein. 5 The
conpounds of the invention are al so considered to be inhibitors of glycogen
synt hase ki nase-3 (GSK3) and, accordingly, the invention also provides

met hods an SRSoPhseki nase |nh|b|tors or nodul at ors of farmula (0),

(1), (1), (%‘?’, (I%)E (1), (1), (1v), (1va), (Va), (%’,G“?WQ?%”%VIM,
(VIl) or (VII1) and sub-groups thereof20as defined herein but wherein the

ki nase is glycogen synthase Icinase-3. 10 In further aspects, the invention
provi des: A pharnaceutical conposition conprising a conpound of the fornula

(fa), (1), (I1)er W dnd subgroups tAépdof af d6Fined hfBih in aYbAbunteffebive in VI | ) OF

(Vi) and sub- groups t hereof as defined herein and a pharmaceutically
accept abl e carri efhibitingAbsernsd gt growd-f ornul a (1b), (11), (111), (I1V), (Na),

(Va), (Vb), (Ma), 15 (VIb), (VII) or (VIIl) and sub-groups thereof as

defined herein fo f.the formul a

(0, (), () Ay e R e i ol ARG SaBlgr) 1€ 7

(Mb), (M1) or (wﬂﬂ@onam&ﬂlﬁcmb)gaqusdbpmdmkm&or@iuogetdsymltasen for the
fact f edi f h l.axi 20t

of the. di Sease ot RPEE b PrEpubrd HEmB-etENeRapla 4 bl bR lbeRr “he

treatnent or pr opgy&,@gfd@d@fﬁ@wmqn@(@ja%@ gh)sgg};,gnyt(m)equr(rv@ondl tions

di scl osed herein, which net m ni st erln% 0 a patient (e.g. a

patient in need t D), (XI@O%)JﬁH@@r@HI Dhandwp-goeunsithexeefyps defiedct i ve

amount) of thefoB%a(O) (10), (1), (rta), (Ib), (1), (rir)y, (rv), 25
(lva), (va), (Vb), a), (Vib), (MIl) or (MIl) and sub-groups thereof as
defined herein. WD 2005/012256 PCTI GB2004/003179 22 A method for

alleviating or « eAunéﬂlqi fohﬁxeipnqﬂdhme)rcbﬂeatmedi ﬁeaaﬁseaﬁsl&teoncondﬁmndi tion
di I h th steri t t t ,
battent R meed 't MEESRPYE i SRMRenL et b Rt P mafed Ot eotive O
?g?/u?t)(gf)th(e VL ;)aaminme(r&k,toéwb eo(tiﬁmeeﬁlﬂ%}e(o\f}fibbﬂupoﬁddc)ftllloe(ifoi'ﬂﬁda (@t ?1/) 5f
a), a) , or Su roups ereor as
%, 0, eh, G ey, v, G, vy, &, vy, oy (8 o

(VIID) and sub-groups thereof as defined herein.

e A method for treating a disease or condition comprising or arising from
15 abnormal cell growth in a mammal, which method comprises administering
to the mammal a compound of the formula (0), (I%, (1), (Ia), (Ib), (ID), (IIL),
IV, (IVa), (Va), (Vb), (VIa), (VIb), (VI) or (VIII) and sub-groups thereof
as defined herein in an amount effective in inhibiting abnormal cell growth.

o A method for treating a disease or condition comprising or arising from
20 abnormal cell growth in a mammal, the method comprising administering to
the mammal a compound of the formula (0), M, (1), (a), @b), AT, (1),
AV), (IVa), (Va), (Vb), (VIa), (VIb), (VIL) or (VIII) and sub-groups thereof
as defined herein in an amount effective to inhibit a cyclin dependent kinase
(e.g. CDK2).

25 o A method of inhibiting a cyclin dependent kinase, which method comprises
contacting the kinase with a kinase-inhibiting compound of the formula (0),

@), @), (I2) (b), (10, (1), (IV), (IVa), (Va), (Vb), (V1a), (VIb), (VII) or
(VIII) and sub-groups thereof as defined herein.



defined herein. A nethod for the diagnosis and treatnent of a di sease state
or condition nediated by a cyclin dependent kinase, which nethod conprises
(i) screening a patient to determ ne whether a di sease or condition from
whi ch 10 t hewpabds®idzsd S or nmay be suffering is one mhich 4&0 .
susceptible to treatnment wth a conmpound havi ng act|V|ty agai ns @ycl
dependent kinases; and (ii) where it i3l indicated that the di sease or
condition from which the patient is thus susceptible, thereafter

adm nistering to the patient a conpound of the formula (0), (1), (1), (la),

(Ib), (1), (114) A sfabiibd of in%ddlatu%\éaaelluﬁﬁpxﬁb@ (fof Matiple &M d¥isiob)by ) or (VIIT)

and sub-groups thereof as defined herein he use of a conpound of the

formula (0), (1), r(h_ﬂ)mng )acu(l'pyd)f a c‘yplpy depgx}qept)kmz{spwmg a(cpwyund(qfél}e (Vb),

(Ma), (Vib), (Vv i f d herein for
t he manuf acture OFC) @ a%ﬂﬁﬁgéﬁuﬁﬁgﬁm%%w&m& op&g"ﬂ1 is of a

di sease state or €8 (MIBrori(MIlH apd sutegoupsdtberhefasiefineddersinr eened and has
been determ ned as suffering from or being at risk of suffering from a

Compound Havi i SinBPuRs?the ol e B EGReRiTn b iR STRbealld "o ¢ e

f or egoi ng USQ?nthmtldilmdsaa(GSKGDhﬁfaﬁﬁﬂﬁﬁﬁlﬁﬂﬁmﬁéﬁohﬁl&ﬁ@t@@&sn&&mdﬁelI as any
aspects and e od| s of . L he |nve|at| on ferences to

conpounds of é‘sqs torsof ynodglptors aflﬂé“)t%n(l\ﬂﬁ)(o)s &0)0\% (fq?’l di§ (v,
é'efvf‘%ed(ﬁi?e.@.q%‘?rW‘W@V”W{wai)oﬁg%ﬁ’éﬂséf (L SEABIENES ! aut omer s

or N- oxi des théreefine delmmddierais butGidieesin the Rinaseis givsegeresyuthBed kinaseilons WO
2005/ 012256 PCT/ GB20041003179 23 The follow ng general preferences and

definitiops s[ﬂ%ljth gggJethttﬂeﬁ{% o‘?{Pr&t{&s noieties X, Y, RO, RL to R 4 and any

sub-definition, t hereof, unl ess the context
i ndi cates ot hervvl se, In this specification, references to formila (D)
i ncl ude formul ae (m))harm¢quti¢ila;))mp()diﬁ1)n comprising a compound of the formula (1a),

(Ib), (ID), (11D), (IV), (IVa), (Va), (Vb), (V1a), (VIb), (VIL) or (VIIT) and sub-

groups thereof as defined herein and a pharmaceutically acceptable carrier.

e Compounds of the formula (Ib), (II), (IIT), (IV), (IVa), (Va), (Vb), (VIa),
15 (VIb), (VIL) or (VIII) and sub-groups thereof as defined herein for use in

medicine.

e The use of a compound of the formula (0), 1, (D, (Ta), (Ib), (D), (D), AV),
(IVa), (Va), (Vb), (VIa), (VIb), (VII) or (VIII) and sub-groups thereof as
defined herein, for the manufacture of a medicament for the prophylaxis or

20 treatment of any one of the disease states or conditions disclosed herein.

e A method for the treatment or prophylaxis of any one of the disease states or
consitions disclosed herein, which method comprises administering to a
patient (e.g. a patient in need thereof) a compound (e.g. a therapeutically
effective amount) of the formula (0), (IO), D, (Ia), (Ib), (D), (1), AV),

25 (IVa), (Va), (Vb), (VIa), (VIb), (VII) or (VIII) and sub-groups thereof as

defined herein.



5 )y, (1), (r1vy, (tva), (va), (W), (VMa), (Mb), (VII) or (MIIl) and
sub- groups, exanples or enbodinents of formulae (0), (1), (la), (Ib), (I1),
(rrr)y, (rv), (Na), (va), (Vvb), (Ma), (Vib), (VIl) or (VIIl) unless the
context indicates otherwise. Thus for exanple, references to inter alia

t her apeuti c weemos/@bagmaceuti cal formul ati ons and proces r makin
corrpognds, wher e tdggaiﬁrefer to formula (1), 10 are gl SO tl?)@ﬁgfsﬁ'gﬂ‘éoﬁuﬁsg
referring to formulae (0), (1), (la), (eB), (11), (I11), (1v), (lva), (Va),
(W), (Ma), (Mb), (MI) or (VIIl) and sub-groups, exanples or enbodi nments
of formulae (0), (1), (la), (ib), (1), (1), (I1v), (Na), (va), (Vb),
(Ma), (VIb), (VA nRthod¥bd dlleviaBhfol REhdng the BlcRleREE S cﬁ%%statgﬂp()di ments and
exanpl es are given for, compounds ~ 15 of t%e formula (1), they are al so

appl i cabl e to f or ragndidion discloged herginayhich method ¢ampriseg adrhipjstering¥g a (1 Va) ,

Va), (Vb), (Vla),..t r -grou ex es or
SR MRS, fér%‘%@?’?ﬁ%‘?ﬂtﬁﬁﬁ“f%‘g%hye%’?gr‘]’gmﬁ‘%’%d%@r PReraBRRY | Vry
(?/ﬁ)’ (Vb), . ]g\ﬁ a)esffe(:ﬁﬂdla)ngown*f)lbdf)th@il‘om}lh (0)) XL r(ﬂ)eslﬁ),‘(fb?,l @) (IWMEqUi T es g
ot herw se.. Refere I cl. er oc I C [ OuUps as use
herein shall , unl 2@@5 é@a)t(ﬁg’)t@ﬁ%/)eﬁn%“gﬁg%&gﬁb FERuPs| péé bot h
aromati ¢ and non- afe@ig®d héieil Ng systens. Thus, for exanple, the term
"carbocyclic and heterocyclic groups” includes within its scope aromati c,

non-aromati c, unsaturated %arti ally saturated and fully saturated
carbocyclic and*heh regiofdor the diaggosisanddrestmentofgedisanse stateioe pondifiamups may be

nonocyclic or bicygly . C i . . Ling 25
menbers, nore usuarﬁ%di&g@?ga%aﬁ%g&ﬁdg%bkéé&g%’ @g{nﬁg%tggdg?&lﬁ%s%gécl i c groups
are groups cont aisieening a pdtier to Geterminewiktiter nidisgasemrienditionfo wisehal |y 3 to
7, and ptreferably, 5 or 6. rin nbers. .Exanpl.es of. hicyclic¢ groups are

t hose coni(gi ni ng %‘?P@}en&’é,(’fﬁﬂyg’ﬁau%lqgilweﬁﬁﬁﬁwevldgmﬁff%%bla%a| ly 9 or 10
ring menbers. WO 200BAGKH %256 REHGRLAAAHRR R galt Jeindapdiaeyc! i ¢ or

heterocyclic groups can be aryl "or heteroaryl groups having fromb5 to 12
ring nenbers, nor ekingsesiany (iDrwiprsit isindigated that thediseass or mnditiaarfram " aryl " as

used herein ref er Suftifh fhe fi@rﬁ(ié’fﬁh% %‘“‘%@ﬁﬁ‘t@éﬁ%\%@%@ a%%a%i@%ﬁgé’u%%hﬁa and the

term"heteroaryl" IS used herein erocyc avi ng
aromatic compound of the formula (0), (I%, (1), (1a), (Ib), (D), (III), AV), (IVa), (Va),

15 (Vb), (VIa), (VIb), (VII} or (VIII) and sub-groups thereof as defined herein,

e The use of a compound of the formula (0), I®), (0), (Ia), Ib), (ID), (D), (IV),
(TVa), (Va), (Vb), (VIa), (VIb), (VII) or (VIII) and sub-groups thereof as
defined herein for the manufacture of a medicament for the treatment or
prophylaxis of a disease state or condition in a patient who has been
20 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.

In each of the foregoing uses, methods and other aspects of the invention, as
well as any aspects and embodiments of the invention as set out below,
25 references to compounds of the formulae (0), (I, (I), (Ia), (Ib), (IT), (1), V),

(IVa), (Va), (Vb), (VIa), (VIb), (VII} or (VIIT) and sub-groups thereof as
defined herein include within their scope the salts or solvates or tautomers or N-

oxides of the compounds.

General Preferences and Definitions




5 character. The ternms "aryl" and "heteroaryl" enbrace polycyclic (e.qg.
bicyclic) ring systens wherein one or nore rings are non-aronmatic, provided
that at |east one ring is aromatic. In such polycyclic systens, the group
may be atta aromatic ring, or by a non-aromatic ring. The aryl
or heter oar;cl‘lhgg‘r][%t%iszggan be nonocyclic or bicyclic grougs™& 0@4&993153
unsubstituted or substituted with one o23 nore 10 substituents, for exanple
one or nore groups R1O0 as defined herein. The term "non-aromatic group"
enbraces unsaturated ring systenms without aromatic character, partially
sat ur at ed and“hb%llcywiﬁ@gwe@p&f&éﬁd@@@@d&ﬁ@ﬂﬂshah%@&%xmcﬁfﬂ'ié ng systems.
The terns "unsat ur eYd" and "“partial Iug saturated" " réfer to rings wherein
the ring strl?&ql?}f’eé?é) » &6t AP Ks 2pd avesubisiafinitign,sub-graupan embedinmitence 15 bond
i.e. therin i t : Lpl e bond e.g. a C=C, C=C or N=C
bond. The tﬁ%n%%?%%a%ﬁ?@%@%@%@%b rings where there are no

mul tiple bonds  between ring atons. Saturated carbocyclic groups include
cycl oal kyl gltysspaeificetion; reéatertses tvfornmala (T) iiclude Sarmmi=mt(8)) (LpIRCIW,) i ¢ gr oups

i ncl ud | f i | f | | tenyl,

cyel ohept eyl e SN AT S G R D D BB sl keny! o oup

i s cycl ohexeryimplExanitedimdnteftfemanie/(0), g1’y Ry, (m),e(m}xm%)(mg gvapd bicyclic
ers an

groups contaipi.ng fr f] twel ve ring nenbers, m)re_us’uallyfrom
five to ten r(??pg%ngﬁ@)s.({’ﬁ?lie(wﬁé’é'ggamesﬁhée?ﬁt@ﬁmcb@%tesfcﬁhemnpl e, a five
menbered or six nmenbered nonocyclic ring or a bicyclic structure forned
from fused fiThas fRdxdhpe, TERRAGD0 2Rer dIfHAE iWRsek ltignbered rings
or, by way of a fu_rthel?q exanpl e, tvvf; fuseﬁgﬁeﬁl%eﬁgﬁﬁgﬁgdgﬁyﬁgs. Each ring
may contain dprmudatiopseand meeasses feranadngenmpoppdse wherg theyeiefec tefbrinlargni t r ogen,

| ph d ' : ] | qor i N t A to 4
et br 0at G, “ROTE Py ey S ISREACIL D e bn BBV To %2 ror
exa{m! e a tsi lr@!aé, (Walt,ewb}iwm),_(?/mb)oﬁﬂl)e:;ftwuinr%atsub.tgmpmm?pm w rit n9 30
contains at |east. one ri.ng nitroggn atom e _nitrogen atons in the
het er oar yl riewggé’%‘l@@éﬂg‘fgﬁfé@ %%fﬂ&ﬁ@bﬂ%é@@?@v ),%EVQ)aW DMAsic, as in
the case of aurd)ng &' idine, or essentially non-basic as in the

case of an indole or pyrrole nitrogen. In general the number of basic
ni trogen

Similarly, where preferences, embodiments and examples are given for compounds

15 of the formula (I), they are also applicable to formulae (0), (I), (fa), (Ib), (ID), (11,
(IV), (IVa), (Va), (Vb), (VIa), (VIb), (VII) or (VII) and sub-groups, examples or
embodiments of formulae (0), (I°), (1a), (Ib), (1), AID), (IV), (IVa), (Va), (Vb),
(VIa), (VIb), (VII) or (VIII) unless the context requires otherwise.

References to “carbocyclic” and “heterocyclic” groups as used herein shall, unless
20  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
25  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 S 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 membets.



atons present in the heteroaryl group, including any am no group
substituents of the ring, will be less than five. 5 Exanples of five
menber ed heteroaryl groups include but are not limted to pyrrole, furan,

t hi ophene, i Wiodadilissef Uur azan, oxazol e, oxadi azol e, oxat r éz%b | soxazol e,
t hi azol e, isothiazole, pyrazole, triazole and tetrazole @ﬁg 4 I es of
si x nmenbered heteroaryl groups include But are not lim ted to pyri d| ne,
pyrazi ne, pyridazine, pyrimdine and triazine. 10 A bicyclic heteroaryl
group may be, for exanple, a group selected from a) a benzene ring fused to

a 5- or 6- membeicadotyclig oﬁﬁa&myvha@r ngs Cante &%rlrokﬁ&eroﬁﬁﬂ@fdﬁ@& ﬁiﬁﬁmg b) a
pyridine ring fused tqQ a 5- or ered ring contain or 3 ring

het er oat ons; ¢fo 12 yivg W&Fﬁﬁén?ﬁeﬂﬁ‘laﬂlﬂg’é’&l 1t ) mog @Fmg@fﬁe%%ﬁeﬁﬂ ring
containing 1.gy I’Qasrds&ghtzr@iﬁtr@féﬁ% Q'E&bocg%h@gﬁﬁﬁ haNlifg SrloRidtid b!?ﬁ&tér%n@ a 5- or

6- menber ed r|ng containing 1 ring- heteroat ons,; a pyrazole ring
fused to a a theteom “BeteroadyEr ledsqdlhqulmbrﬂcmtnahgtemcmhcarommwmrmats:r oat oms;

f) an im zQl.& |n Q18 Ore red rin Lnln 1 or 2 ring
et or oat ot PR e IaRE PR R e TRt pol R B st af i ng
| or 2 ri ng shetes waezenfone% nfb)rc Hilgsi afOXRZAbM@atid, pebvidedakht boledst one fifig
6- menbered ri.ng contaj ning 2 ring _heteroataons; WO 2005/012256

PCT/ GB2004/ 0d$&rpmatiogln spclap?lﬁﬂfﬁls sYstenisy the grdipdngypeAtigchedibydbeapmatiod ring
containing | &H dgon-L8MBHOARS e arglo%ﬂetbx%agmgﬁmé Barl beMHoddd§@R kO @ 5- or
6- menber ed r|n oritaining 1 or ring  hetero

b1cychc groups and can be unsubstituted or substituted with one or more

10 substituents, for example one or more groups R as defined herein,

The term “non-aromatic group” embraces unsaturated ring systems without
aromatic character, partially saturated and fully saturated carbocyclic and
heterocyclic ring systems. The terms “unsaturated” and “partially saturated” refer
to rings wherein the ring structure(s) contains atoms sharing more than one valence
15  bond i.e. the ring contains at least one multiple bond e.g. a C=C, C=C or N=C bond.
The term “fully saturated” refers 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

20 further example of a cycloalkenyl group is cyclohexenyl.

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
25  rings or two fused six membered rings or, by way of a further example, two fused
five membered rings. Bach 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 0
2, for example a single heteroatom. In one embodiment, the heteroaryl ring

30 contains at least one ring nitrogen atom. The nitrogen atoms in the heteroaryl rings



5 k) a thiophene ring fused to a 5- or 6-nenbered ring containing 1, 2 or 3
ring heteroatons; 1) a furan ring fused to a 5- or 6-nenbered ring
containing 1, 2 or 3 ring heteroatons; n) an oxazole ring fused to a 5- or
6- menber ed rixihogshaNiNg 1 or 2 ring 10 heteroatons; n) an isoxazole ring
fused to a 5- or 6-nenbered ring containing 1 or 2 ring %@T’QPG‘?%’B%? 0) a
cycl ohexyl ring fused to a 5- or 6-nenbgged ring containing 1, 2 or 3 ring
het eroat ons; and 15 p) a cyclopentyl ring fused to a 5- or 6-nenbered ring
containing 1, 2 or 3 ring heteroatons. Particul ar exanples of bicyclic
heteroaryl grQURSL&RN L N hEGasR of h fnilBIRSr §Jriding br cbsdadl er five
nmenbered ring I ncludé but are not ﬁ_lmtedr?)gni mg’g)éfotﬁ?%gg%g e.g.

nni dazo[ 2, 1- bhtlsicaseodfean indode dmpiazotonitrogiaz ot genersl theinwimdear of basiz-naffagendazol e) .

20 Particul ar_,exa . i.cyclic het.eroarvl aroups contai.nin Si X
membered ri ngato?%%r}ggc?gf’gq%e ?ﬁt@é&%%@%ﬁc h?cﬁnr%at}y%ﬂlﬁﬁggr%ﬂtsu%n@eﬂgt&fll imted to
benzfuran, hhedhd)ivapbe s thagmizem dazol e, benzoxazol e, isobenzoxazol e,

benzi soxazol e, benzthi azol e,

benzi sot hi_azal e, i sobenzof ur an, i,ndol e, i.soi ndol e,,i pdol i zi ne, i ndol i ne,

s0i ndol | 1. SRS of B menbgier ieerostsaroAe peloit Bikoe Eor GHIAER! opyr i mi i ne
(e.9. 25 pyrg@elofd furm, @iopHehs) iflidi@dle, fufdzd7, OkBW, bXAKHOR, bfatlazole,
[1,2,4]triazol’o[1,5- a]pyrindine), benzo_dl oxol e and pyrazol opyridine (e.g.
pyr azol o[ 1, 5-i8%eyele.dhiazgle, igpthiaznie, Prwmzdleosrplonddetrerlca@rana/ 003179 27
Particul ar exanples of bicyclic heteroaryl groups containing two fused six
menbered rin I drodeb g : j i - ui nol i ne,

chr oman, th?%éahil}gér?&g?ixc ro%li-eﬁde, [ g@@%‘%%@“@?ﬁﬂ%ﬁ#@%ﬂgﬁﬁﬁomm

benzodi oxan, pwidineopyraiing pytéarimey pwrimmidine badirdpdinazi ne, pyri dopyri di ne,

qgui noxal i ne, qui nazoline, 5 cinnoline, phthalazine, naphthyridine and
pteridi ne

18" oK I%ﬁ:’),rclic heteroaryl group may be, for example, a group selected from:

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

heteroatoms;

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

heteroatoms;

15 ¢) apyrimidine ring fused to a 5- 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;

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

20 heteroatoms;

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

heteroatoms;

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

heteroatoms;

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

heteroatoms;



One sub-group of heteroaryl groups conprises pyridyl, pyrrolyl, furanyl,
thienyl, imdazolyl, oxazolyl, oxadiazolyl, oxatriazolyl, isoxazolyl,
thiazolyl, isothiazolyl, pyrazolyl, pyrazinyl, pyridazinyl, pyrimdinyl,

triazinyl, twswez@kyisstetrazolyl, quinolinyl, isoquinoli nzfuranyl ,
benzt hi enyl, chromanyl, thiochromanyl, 10 benzi m dazol yl, Bét/ﬁ?gﬁﬁé%ﬁlgﬂ ,

benzi soxazol e, benzthi azolyl and benzi satthi azol e, isobenzofuranyl, indolyl,
i soi ndolyl, indolizinyl, indolinyl, isoindolinyl, purinyl (e.g., adenine,
guani ne), indazolyl, benzodioxolyl, chromenyl, isochroneyl, isochromanyl,

benzodi oxanyl, dii adhiazlawphg fubsito@sdast 6lemberidzingicoaiaiting 1 oY fihgopyri di nyl,
qui noxal i nyl , quinﬁzol' | , cinnolinyl, phthalazinyl, naphthyridinyl 15 and
pteridinyl groups. ﬁ?’?ﬁ% s of polycyclic aryl and heteroaryl groups

contai ni ng an ar,grrat {c.ring an non-aromatic ring include .

t et r ahydr onapht Hat 8hsothiazp éﬁ‘ﬁgwaé‘bﬁﬁ Prf-mpmbered Bng seRtainBgU; BT tinge,

di hydr obenzt hi ene, paihydpRbenzfuran, 2, 3-di hydro- benzo[ 1, 4] di oxi ne,
benzo[ 1, 3] di oxol e, 4,5,6, 7-tetrahydrobenzofuran, indoline and 20 indane
groups. Exanpl esyo } _qr.at i } hyl

i ndenyl , agd tel%)r gr‘%@@é‘%ﬁggﬁ% ﬁ'{;f@g&r/hjosug%% %ﬁ agrfeg{d eﬂéﬁk&oﬁ’xﬂ%ﬁg{%ﬁ ’o?ra&ﬁqli:mg

het erocycli ¢ groupbetervetoode unsubstituted or substituted (by one or nore
groups R10) heterocyclic groups having from3 to 12 ring nmenbers, 25
typically 4 to 12 nifurgn ringfisedto afidbr Gananbesedbding/contadning 1 Dol Pring ng menber s.
Such groups can be. nmonocyclic or bicyclic, for exanple, and typically have
fromlto 5 heterB%FFr(S’ﬁiio Shg menmbers (nore usually 1,2,3 or 4 heteroatom
ring nenbers) typically selected from nitrogen, oxygen and sul phur. WO
2005/ 012256 PCT/ %@&%é@g@sﬁse%ovﬁew%w ffed rigg poEgiams | o2 RE, where the
nature of jphe adj ag@Bfoat@s and groups permits, exist as -5-, -S(O- or
-S(0O z-. The heterocylic groups can contain, for exanple, cyclic ether

moi eties (e.g. ag wisoiﬁueaf%&%ﬁ%-g{;ﬁem%igﬁgﬁg?%lﬁcse(& tipghher

noieties (e.g. as In 5 tetra rot hi op ilane), —cycli'c am ne
nmoi eties (e.g. as hetegogioms| i di ne),

0) acyclohexyl ring fused to a 5- or 6-membered ring containing 1, 2 or 3 ring

heteroatoms; and

15 p) acyclopentyl ring fused to a 5- or 6-membered ring containing 1, 2 or 3 ring

heteroatoms.

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

(e.g. imidazo[2,1-b]thiazole) and imidazoimidazole (e.g. imidazo[1,2-alimidazole).

20  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,
isoindoline, purine (e.g., adenine, guanine), indazole, pyrazolopyrimidine (e.g.

25  pyrazolo[1,5-a]pyrimidine), triazolopyrimidine (e.g. [1,2,4]triazolo[1,5-
alpyrimidine), benzodioxole and pyrazolopyridine (e.g. pyrazolo[1,5-a]pyridine)
groups.



cyclic amde noieties (e.g. as in pyrrolidone), cyclic thioam des, cyclic
t hi oesters, «cyclic ester noieties (e.g. as in butyrolactone), cyclic
sul phones (e.g. as in sul phol ane and sul phol ene), cyclic sul phoxi des,

cyclic sul pherpdsy nd conbi nations thereof (e.g. norp i nd
t hi onor phol i ne anﬂﬁ?%sg S-oxide and S, S 10 di oxide). Furt hg&’gﬁgﬂﬁ}%{m&”m

het erocyclic groups are those containin@7a cyclic urea noiety (e.g. as in

i m dazol idin-2-one), In one sub-set of heterocyclic groups, the heterocyclic
groups contain cyclic ether npieties (e.g as in tetrahydrofuran and

di oxane), cycParficilii exainbrRE oﬂbic@anca@tef@rg grdPs bohtaihiBb tRb Yghe@t#i ophene and
di t hi ane), cycli g amne nojetie in pyrrolrdine), 15 cyclic

sul phones ( e. Bemaered Fingg) FHW@I%PR}%%FéHb‘ﬂ%PC iggauinaling, ghsereatl, des, cyclic
sul phonai des gt EEDUHRER st BHER! oftBrtn, if pﬁbgpﬁ%ﬂéﬂzg&siaé] Exanpl es of

nmonocyclic non-aromatic heterocyclic §roups inc 7- menbered
monocycl i ¢ hetgwnalizjne, benzgrazings berRedinding ppridopyridipk aminaxaling quinaznlipkol i ne,

pi peridine.(e..q. ., -piperi.din i i peridinyl and 4 20

i pori di ny?) . SEEE; @’éﬁ*ﬁ%‘“&e “%Phﬂi?“"&i})? ?P%Pﬁ’é‘f’ %‘ngr rolidinyl and
3-pyrrolidinyl), pyrrolidone, pyran (2H pyran or 4H pyran),

et anyrof urae | et Qe O pherie. 0 orale. Ly doran (1 o
4-tetrahydro Pyf %4?;3{’)07‘@%@ ﬁ\“ﬁ@j HSQPF%BWE thiagnlyly 5pthrgolyl, h| azol i ne,
2- pyrazoline, 0 A i nes such as
N- et hyl pi ﬂ i };%-Q_J? ﬁe? exarrglzgﬁﬁmdﬁ&fi ij 1 eﬂ@io%zl

plpe azl ne. s | ncl'ude t |ne and its

S- oxi fje and Sgl?ndm%umu(rpanyh banzBaranyl, tbhmitﬂnmmb,l‘@mlml)yl fﬁfmrl;g:ju her y
exanpl es i e. azet| 1) gone [azone a peri di nes
such as me ?R/zfm % g%"%g 87‘6%[5’ 6&@“3@5@%&5 P %9 One
preferred ﬁu b;sssénz@ﬁ%mn ﬁdpmaits?]ﬁdélgm Bﬁ@l‘fz}iﬁb}lJ lﬁd@mgg @gmmmylg p@mgrﬂ sat ur at ed
groups such as azetidine, pyrroji e, ine, I

t hi omor phol i & SRRBRFBHEF) msda@é - binate %@lylp?bggma&nﬁ %mmaww _

pi per azi nes, ﬁeau&hlwyﬁmml&%whﬁﬁ&uugn%wzu@ylbeﬁ%dmainynon aromatic

heterocycl|c groups consists of rrol
pyridopyridinyl, qumoxahnyl qumazolmyl cmnohnyl phthalazinyl, naphthyridinyl

15  and pteridinyl groups.

Examples of polycyclic aryl and heteroary! groups containing an aromatic ring and

a non-aromatic ring include tetrahydronaphthalene, tetrahydroisoquinoline,

tetrahydroquinoline, dihydrobenzthiene, dihydrobenzfuran, 2,3-dihydro-

benzo[1,4]dioxine, benzo[1,3]dioxole, 4,5,6,7-tetrahydrobenzofuran, indoline and
20  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!%) heterocyelic groups having from 3 to 12 ring members,
25  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.



pi peri di ne, norpholine, thionorpholine, thionorpholine S S-dioxide,
pi perazi ne and N-al kyl piperazines such as N nethyl piperazine. One
particul ar sub-set of heterocyclic groups consists of pyrrolidine,

pi peri di ne, ine and N-al kyl piperazines (e.g. N | azine),
and opti ona?’ﬁ"y%%?{sﬁi onor phol i ne. Exanpl es of non- aromﬁ@eﬁgﬂpg’g@%’l I C
groups include cycl oal kane groups such28s cycl ohexyl and cycl opentyl,

cycl oal kenyl groups such as cycl opentenyl, cycl ohexenyl, cycl oheptenyl and
cycl ooctenyl, as well as cycl ohexadi enyl, cyclooctatetraene,

tetrahydr Onamfcﬁﬁlﬂ*ﬂ&ur%ﬂﬁ'e%ﬁa{ B, whefethE AR o Bl RReR RIS dfd grlpeocycl i c

groups are nonocyclic rings and nost preferably saturated nonocyclic rings.
Typi cal exanpirEds,gxist ehrEe-S(Odwr -Sf@ke and si x nenbered saturat ed
carbocyclic rings, e.g. optionally substituted cycl opentyl and cycl ohexyl

rings. One sgfs : —ar | i I nel ude substituted
or substitut de ﬁ%%o%@%g%hﬁ 8%%@%%%%5%§c%%%§§%%§%&0%Bésjﬂland
parti cul arl ytetrabhydrafirad andrdivaeys)) dycligthiustier meieges @y kol kyl groups. Exanpl es

of such cycl oal kyl gro [ ude cygl opropyl,. cycl obytyl, cyclopentyl,

oycr onoxyt  altiefeo BRBiRS ot HERESS, GEfic SRS Roie e g i Pugetlit o1

cycl opentyl gygic @Mﬁe@ﬁﬁéﬂés,(p.@aistih%yir@l!idoﬁe), @Wﬁb Higanides, %?clﬁ‘ﬂﬂo@ﬁérs,ex anpl es of
as

non-aromatic cyclic groups include bridged ring systens such
bi cycl oal kan&¥liggeetaneisties@igoay lr@molmtwa)@ywwmﬁoms @ge® Wi ng systens are

generally le f Nbr ' oS ring systenms in
oni oh 0 200518 TR ERp g Ao B0 okl SR hohdy R T "D, 201 0

a’a ons, see romm’@lnatmh thehabf ¢ang.anorfhgline iaad thidweorplsiling anth yts Seoxide AISCSy, 4' b
Edition, \\W | nt erscience,. pages 131-133, 1992. Exanp)es of , bridged ring
systens ificl Aeids) Fyahesesemblef pehermryelicgipyire fios potohimg pestlipies

bi cycl o[ 2. 2. 2] 94} BNE as RAATIPZOHEN-éned- 2] OCtane, 5 bicyclo[3.2. | ]octane and
aza-bicyclo[ 3. 2."1] octane. A particul ar exanple of a bridged ring systemis

the 1-aza-bicyclo[2.2.2]octan-3-yl gr ou% i ) )
In one sub-set of heterocyclic groups, the heterocyclic groups contain 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),
15  cyclic sulphones (e.g. as in sulpholane and sulpholene), cyclic sulphoxides, cyclic

sulphonamides and combinations thereof (e.g. thiomorpholine).

Examples of monocyelic 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-

20  piperidinyl), pyrrolidine (e.g. 1-pyrrolidinyl, 2-pyrrolidinyl and 3-pyrrolidinyl),
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

25  piperazines such as N-methyl piperazine. Further examples include thiomorpholine
and its S-oxide and S,S-dioxide (particularly thiomorpholine). Still further
examples include azetidine, piperidone, piperazone, and N-alky! piperidines such as

N-methy! piperidine.



Where reference is nade herein to carbocyclic and heterocyclic groups, the
carbocyclic or heterocyclic ring can, unless the context indicates

ot herwi se, be unsubstituted or substituted by one or nore substituent
groups R10 @3lzﬁ)g&)ﬁq5grom 10 hal ogen, hydroxy, trifluoromethyl, cyano, nitro,
carboxy, am no, nono- or di-Cl.4 hydrocarbyl am no, car B&TiH2pad/0831a9

het erocyclic groups having from3 to kg ring nenbers; a group Re-Rb wherein
Re is a bond, 0, CO XIC(X2), C(X2)X7, X CX2)X , S, SO S@2, NR SO02NR or
NRSO02; and Rb is selected from hydrogen, carbocyclic and heterocyclic

groups havi pge %fe_?éﬂ'e’a shg-gét?of bR SRR %Et%rocé\[ﬁilcfsﬁjée{]ﬁ? SgS}}géﬁ '0;%' %é%ﬁ?# byl group

optionally subStituted one or nore sub e om hydr oxy,
oxo, hal ogegroupysuch as adetiding, pyawolidng, piperidive, morpholing thicinerpBbHéne,

hydr ocar byl gni n ar clic and het cl.ic qgroups, haying from3 to 12
ring menber ?‘nzénﬁgrpaﬁg}eggﬁﬁboﬁé %PlP?FB%‘Be@\E'?‘%@P&? So&dtlﬁ‘éﬁ@?_s hydr ocar byl
group nmy ¢pelidaed.ly be replaced by 0, 5 SO S02, NR XI1C(X2), C(X2)X1 or
20 X1C(X2) X7; R is selected fromhydrogen and Cl.4 hydrocarbyl; and X1 is
0, Sor NRgnd . X2 is =0, =S or =NR. \Were the substituent_ group R10

conpri se O%HPWE!I. Wbé“gt of nonranRRtic heteronyclifgravpsapasists of Byraliding he sai d
carbocycl i ¢ pieridliat, ANt JIRY, RSl &, 54W; ri-_%e@&-'tse'f 25 be
substi t ut edp%?th one%r nore further ’sub?tﬁ%ugﬁs’gt%ﬁggals : fﬂl’? one

sub- group ofndWratkil pipsragines sushfap Nemtthy(iperazinech furt her substituent groups
R10 may i nclude carbocyclic or heterocyclic groups, which are typically not

Formita (1) O Ba eanfBRE| HeRoorbfl AR hei e Br BRI B8R Pbocyc i ¢ o

formula (1), e sal nt's I'nc %ocyclic or
het er ocycl i mogrlolips afsiiv-atkyé pipeaeines &, Bomstbylatipeearife)pandidptiogalups | i st ed
above iE thgnidefi ition of R10. WO 2005/012256 PCT/ GB2004/003179 31 The
substit gnt pEpeP ®be sel ected such that they contain no nore than 20 non-
hydrogen atons, for exanple, no nore than 15 non-hydrogen atons, e.g. no

nore than ERamples dfilnonairorhtic @rb&Kclwg&;ps@mqlﬂde c9Eloflkard grouptQiicinydr ogen
atons. Were the car l()iocycl ic . and aﬁ{t erocyclic _groups have a pair of
subst i t uent £Ygdehexyl and cyclopentyl, cycloalkeny! groups suchas cyclopentenyl,

cyclohexenyl, cycloheptenyl and cyclooctenyl, as well as cyclohexadienyl,

cyclooctatetraene, tetrahydronaphthenyl and decalinyl.

15 Preferred non-aromatic carbocyclic groups are monocyclic rings and most

preferably saturated monocyclic rings.

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

20  (by one or more groups R'®) monocyclic groups and particularly saturated
monocyelic groups, e.g. cycloalkyl groups. Examples of such cycloalkyl groups
inctude cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl and cycloheptyl; more
typically cyclopropyl, cyclobutyl, cyclopentyl and cyclohexyl, particularly
cyclohexyl.

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

generally less preferred. By “bridged ring systems” is meant ring systems in which



A s

5 adjacent ring atons, the two substituents may be linked so as to forma
cyclic group. Thus, two adjacent groups R10, together with the carbon atons
or heteroatom; to which they are attached may forma 5-nenbered heteroaryl
ring or or 6-nenbered non-aromatic carbocyclic or heterocyclic ring,
wher ei n th 9&?05’01%5,\? eroaryl and heterocyclic groups comCIIGB20p/008178
heteroatomring nmenbers 10 selected frgmN, 0 and S. For exanple, an

adj acent pair of substituents on adjacent carbon atons of a ring may be

| i nked via one or nore heteroatons and optionally subst ituted al kyl ene

groups to f di oxa -aza- cycl oal kyl

gr oup. Exarrp?‘1v g%sfsllléﬁclﬁ&le%ﬁq?etgo {%%St feteé’grnqxalap%@ g PC X, 0 ~ Coo> :no
H o 15 Examhesmisnd, lryajeﬁgewaﬁh;mé‘tﬂdimomeymbﬂsdenae pagres n8]- 133“1992 ne, bronine
and iodine. _ Fluoripe g chlorine arg particul a preferred In the
definition &FapREseh h‘b@s gag systapeinelydahieyelqlf . 1 wﬁ@eaﬁe as used

herei naf t er picyb 3@ 3 €f Jconpassi ng

al i phati c, allcl glfzgz e h@%taﬂélggcgenlg[m&]o?%%epgzeﬂg\gﬁ%gﬁ%ﬂg -¢arbon backbone and
consi sti Ag dley Ep0 hlogtage 2wl spachicyglon3. ad ovtane.eAqarticulsh example bfa wi se st at ed.
In certain . 8S d fi.ned her of the carbon atons naking
up the car @’g‘ﬁg%i Sgﬁ &be@ebﬁyg@gfgﬁ"’?ﬂg@&m‘f Tad at om or group of
atons. WD 2005/012256 PCT/ GB2004/ 003179 32 Exanpl es of hydrocarbyl groups
i ncl ude al kyWhere ytérendeky Inade arkiaad kebydyclic adrHeaeystlic gwapd, theal kenyl

al kynyl , cycI aIk | al cl oal keny| al kyl , and _ carbocyclic aralkyl
aral kenyl arf 8?35 1R9ﬁ5¥‘¢’§’%%§§mgg% SHp sontext inglicatespthgswisee st ed or, where

stat ed, submawﬁﬁedws%m%d n%&%%gub%tﬁpé&tgﬁgekﬂmg%éﬂaﬁ{]e' n. The

exanpl es and {)Ogef erences expressed bel ow a ach of the hydrocarbyl
substit uént hg @tpélydnoxrrymiﬂuwmghyk@mammr@r@msqmmgenoncgroodp§l.4 referred to

In the vari formula (1)
unl ess t he gagﬁgo‘égr}y ggéygfﬁeéx?d\t/\ln{eiéilg ycﬁc gr%ﬁpscl?a@n%%oﬁ 390 li Sg
members; a group R“-Rb wherein R® is a bond, O, CO, X'C(X?), cXHX!,
X'cxhHx!, 8, SO, SO, NRS, SO,NR® or NR°SO;; and R? is selected from

hydrogen, carbocyclic and heterocyclic groups having from 3 to 12 ring members,

15  and a Cy.3 hydrocarbyl group optionally substituted by one or more substituents
selected from hydroxy, oxo, halogen, ¢yano, nitro, carboxy, amino, mono- or di-
C1.4 hydrocarbylamino, carbocyclic and heterocyelic groups having from 3 to 12
ring members and wherein one or more carbon atoms of the C;.4 hydrocarbyl group
may optionally be replaced by O, §, SO, SOz, NR®, X!C(X?), CXHX! or
20 XeEHXY
R°® is selected from hydrogen and C,.4 hydrocarbyl; and
X'is O, S or NR°® and X is =0, =S or =NR".

Where the substituent group R'® comprises or includes a carbocyclic or heterocyclic
group, the said carbocyelic or heterocyclic group may be unsubstituted or may itself
25  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
carbocyelic or heterocyclic groups, which are typically not themselves further
substituted. In another sub-group of compounds of the formula (I), the said further
substituents do not include carboeyclic or heterocyclic groups but are otherwise

30 selected from the groups listed above in the definition of R,



e

Preferred non-aromati c hydrocarbyl groups are saturated groups such as al kyl
and 10 cycl oal kyl groups. Cenerally by way of exanple, the hydrocar byl
groups can have up to eight carbon atons, unless the context requires
othermﬁse.?%fr“qnége sub-set of hydrocarbyl groups having Ito 8 carbon
atons, part JPoY %nples are C,.6 hydrocarbyl groups,PEiGEB08E008T9 4
hydrocarbyl groups (e.g. Cl.3 hydrocarfyl groups or Cl.2 15 hydrocar byl
groups), specific exanples being any individual value or conbination of

val ues selected fromCl, C, C3, C4, C5, C6, C7 and C3 hydrocarbyl groups.

The term "alkyl " V. 10 nalght chal nd. branched.chajn al kyl groups.
Exanpl es of a l?‘)l/lfsglgghfeg%p%s ﬁtﬁgpigjg é&%%]ﬁq%&a%tﬂ?@fqn%pggmqre %B%PSB% , h-butyl,
ig)sobu':]y: Y t}@flﬁoghﬂﬂwlhs,gbl‘mﬂil Zpg)é, no?:cp@ihhﬂlls nc&r-]@ﬁmgdnhatﬁnﬂﬁtgﬂﬁb gbttt yl e Kl
- et hy utyl,. .and n- y nd_its isonmers. Wthin the sub-set of alky
groups havi ﬁ%aqlzee,rlgl,eaﬁﬁgﬁ%qr r'7, o5 Qr 91 QAN IERESABIBS- are CL. 6 al kyl
groups, such as Cl.4 alkyl groups (e.g. C1_3 alkyl groups or Cl.2 alkyl
groups) . Exaypirethe@hrbo¥fdlieahl YibtehcfsR oridips hiveasmidd siivgRudnisip cycl opr opane,

cycl obut ane, _ cycl opentane, cyclohexane and cyc] oheptane. Wthin the sub-set

of cycl odl kyadiapent ging alems; He twy substifuryts mgy be hinkad so asde formragsicic t o 8 car bon

atons, parti ar i : | I f

al kenyl IOgr o] %ﬂpi r’}l‘&uﬁé@@%ﬁ?ﬂfg%&%@r féﬁl&gée}ﬁ @o‘{ﬁélg?gélgy ﬁ"f\}ﬁ?w ei- °
propenyl, 2-heteeqenmd to(vlith/thpy avesittpehop eray forirhal§-eveyp berdol Heterdarsit-ritigany |

pent enyl, and. WO_2005/ 012256 PCT/. GB2004/ 003%&% S‘ﬁ. hexe%. .Wthin the
sub-set of & KERGTGH JrAEompCEAToCY Sl 35 hilRTacy Glis rings Whgteln the s8¢ o at onrs,

particul ar exeaig-ASnd Bk cfelictrahis@bithinGhas B hetefddfdin Afig entbed! kenyl  groups.

Exanpl es of c?/cl oal kenyl groups include, but are not Iimted to,
&

cycl opr oifenyselectsd Epry Ml ead§| Forgramplea edidoent pajraf splstitucatscanadiagent

| oh I (.t hi . - d . | kenyl
o oups. have FrERRRR At iy 6okl vikGE QRLER Nt MO Sud Ay 02 3"
cycl oal kenyl substibutpd alkHenergroeps toffoml k fusyd oxgr,aligs:-,iane, ddea- dooka-azae not |imted
to, ethynyl Ca}tfgl%a&&f)érggﬁfnyl

Examples of such linked substituent groups include:

B S P
N

15  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,
the term “hydrocarbyl” is a generic term encompassing aliphatic, alicyclic and
aromatic groups having an all-carbon backbone and consisting of carbon and

20  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.



———

(propargyl) groups. Wthin the sub-set of al kynyl groups having 2 to 8
carbon 10 atons, particular exanples are C2.6 al kynyl groups, such as C2.4
al kynyl groups. Exanples of carbocyclic aryl groups include substituted and
unsubstitutgﬂ1gﬁﬁ&¥%; groups. Exanpl es of cycl oal kyl al kyl ,

cycl oal kenylal Kyt 3rbocyc|ic aral kyl, aral kenyl and aP@I/&pRApH/OGITUDS

i ncl ude phenethyl, benzyl, styryl, phemygl ethynyl, 15 cycl ohexyl nethyl,

cycl opentyl met hyl, cycl obutyl methyl, cycl opropyl net hyl and

cycl opent enyl net hyl groups. Wen present, and where stated, a hydrocar byl

b ' ' ti t | ect ed
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partially_fluorinated or perfluorinate roug such a uor omet hyl or
trifl uor ofret R§Fin The examplatandiprefeneness ekpressed beawepplyde sach dftld ude nonocycl i c

25 b | . ' ' 37 ri nb : |
5 s ur BB SRR s By BB el AR BB oo of o
hydr ocar byl efenpl toriry the paiousalefiyitibss offsebdtineats foycdpobindsSEP thSRmubiR

X C(X2), C(Xé%X‘ or, X &%%)gélﬂas or .a sub-group WO 2005/ 012256

PCT/ GB2004/ 08 1gss theyc EHRtEBYISe- X and X2 are as herei nbefore
defined, provided that at |east one carbon atom of the hydrocarbyl group

remai ns. For pefardldn-alomaic iydRicarbyCaotiiire fit@a®d efoubdSuch¥dLRGRIAAY! group

may be replaced by one of the atons or groups listed, and thé replacing
at ons or lgroﬁﬁéo EE3IE-he sane or different. In general, 5 the nunber of
| i near or backbone carbon atons replaced will correspond to the nunber of

whi oh one or onra 8 ReFol fekitk, Uty AL il Bl g R etn TP bed "
by a repl acestoms, atleantlycogleatmsquises ddticrwisel Whthirethe mali-sed ef bydresasbydnd
groups having 1 to 8 carbon atoms, particular examples are Cy.¢ hydrocarbyl
groups, such as C,.4 hydrocarbyl groups (e.g. C;.; hydrocarbyl groups or C.,
15 hydrocarbyl groups), specific examples being any individual value or combination

of values selected from Ci, C,, C3, C4, Cs, Cg, C7 and Cg hydrocarbyl groups.

The term “alky]l” 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

20  and its isomers. Within the sub-set of alkyl groups having 1 to 8 carbon atoms,
particular examples are C;.5 alkyl groups, such as C;.4 alkyl groups (e.g. C3 alkyl
groups or Cy.; alkyl groups).

Examples of cycloalkyl groups are those derived from cyclopropane, cyclobutane,
cyclopentane, cyclohexane and cycloheptane. Within the sub-set of cycloalkyl

25  groups the cycloalkyl group will have from 3 to § carbon atoms, particular
examples being Cs.¢ cycloalkyl groups.

Examples of alkenyl groups include, but are not limited to, ethenyl (vinyl), 1-
propenyl, 2-propenyl (allyl), isopropenyl, butenyl, buta-1,4-dienyl, pentenyl, and



thioethers (C replaced by 0 or S), am des, esters, thioam des and thioesters
(C-C 10 replaced by X C(X2) or C(X2)X ), sul phones and sul phoxides (C
replaced by SO or SO2), amnes (C replaced by NR). Further exanples include
ureas, carb carbamates (C-C-C replaced by X . \Were an
am no gr oupgﬂgé&?/\(l)\%g%ydr ocar byl substituents, they may, C&S@'&ﬂ?@}‘”‘mlf’% t he
nitrogen atomto which they are attacheg, and optionally wth another 15

het er oat om such as nitrogen, sul phur, or oxygen, link to forma ring
structure of 4to 7 ring nmenbers, nore usually 5 to 6 ring nenbers. The

term "aza- cyﬁéﬁﬁhkywlﬂna%m%eb&raﬁ&eﬂg b T B FAShOA T gup 10 uhi ch

one of the carbon ring nenbers atom Thus
exanpl es of C%Ib@laiymsmrtiqalargxmmd& heing) Qndell@npl@o@snmchradcwam{edyldl ne. The
term "oxa ZOg{Mé 1 oal kyl" as used herein refers to a cycloalkyl group in
whi ch one of ‘carbon- ring nenbers has been replaced by an oxygen atom
Thus exanpl es of oxa- cycl oal kyl groups include tetrahydrofuran and

tetrahydr opy Eamplbmfa:ycbakbmgmps imhﬂe,rbut ire@ot Bited todbyleprepealpal kyl

"di oxa- cy : ap Iaza OXf;l g%iCl oal k refer respectively to

cycl oal ky )@E%ngnx GRS Ta ST ‘Eﬂfﬁtaflﬁagﬂ i prrdelsxpnyle Witinhenubepl aced by
two nit rogen AbP&Rloalfen! XY t t om and one
oxygen atom STheE%e?H I’?I ?I onm Fgfdanéhﬁs@éoupggfa%ﬁ&ﬂ% t?ﬁec%%ﬁ nf}égard to

substit uent sarpﬁmaf@?ﬂamale&&ﬁﬁbﬁymlwdk@nd greums: ocycl i ¢ noiety, or with
regard to other substituents present at other |ocations on the conpounds of

the f | | t ed
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Examples of cycloalkylalkyl, cycloalkenylalkyl, carbocyclic aralkyl, aralkenyl and
aralkynyl groups include phenethyl, benzyl, styryl, phenylethynyl,

15 cyclohexylmethyl, cyclopentylmethyl, cyclobutylmethyl, cyclopropylmethyl and
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-C;.4 hydrocarbylamino, and monocyclic or

20  bicyclic carboceyclic and heterocyclic groups having from 3 to 12 (typically 3 to 10
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 difluoromethyl or
triffuoromethyl. In one embodiment preferred substituents include monocyclic

25  carbocyclic and heterocyclic groups having 3-7 ring members, more usually 3, 4, 5

or 6 ring members.

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



SO2NR and NRS02 wherein R is as hereinbefore defined. The noiety Rb can be
hydrogen or it can be a group selected from carbocyclic and heterocyclic
groups having from3 to 12 ring nenbers (typically 3 to 10 and nore 10
usually fromb5 to 10), and a Cl.g hydrocarbyl group optionally substituted
as herei nbe ed. Exanpl es of hydrocarbyl, carbocyclic an

het erocycl i W%?%ﬁ%isseare as set out above. When R8 is O gﬁyGﬁﬁool"gmé”Cl 8
hydrocarbyl group, Wand Rb together fa4ma hydrocarbyl oxy group. Preferred
hydr ocar byl oxy groups include saturated 15 hydrocarbyl oxy such as al koxy
(e.g. Cl.6 al koxy, nore usually Cl.4 al koxy such as ethoxy and nethoxy,
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such as N bemzquatesr(céi ereakaw @@(&()ﬂ, al koxycarbonyl . Particul ar

exanpl es include pyrrolidinoethoxy, piperidinoethoxy and piperazi noet hoxy.

5 Wen Re 1SRl g s Tydiool9 RGN, B, BRI 5 O

the nitrogen atom to which they are attached, and optionally with another
15  heteroatom such as nitrogen, sulphur, or oxygen, link to form a ring structure of 4 to

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-

20  cycloalkyl” as used herein refers to a cycloalkyl group in which one of the carbon
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

25  been replaced by two nitrogen atoms, or by two oxygen atoms, or by one nitrogen

atom and one oxygen atom.

The definition “R*-RP” as used herein, either with regard to substituents present on

a carbocyclic or heterocyclic moiety, or with regard to other substituents pfesent at

other locations on the compounds of the formula (I), includes infer alia compounds
30 wherein R® is selected from a bond, O, CO, OC(0), SC(0), NRC(0), OC(8),



groups Ra-Rb are as hereinbefore defined. The hydrocarbyl groups may be
saturated groups such as cycl oal kyl and al kyl and particul ar exanpl es of
such groups include nethyl, ethyl and cyclopropyl. The hydrocarbyl (e.g.
al kyl) grou can be substltuted by various groups and atons as defined
her ei n. ﬁﬁ?@@y$F”¥0 substituted al kyl groups include BCRAEB2eMO
substituted by one or nore hal ogen at such as fluorine and chlorine
(particul ar exanpl es including bronoethyl, chloroethyl and
trifluoronethyl), or hydroxy (e.g. hydroxynethyl and hydroxyethyl), d _a
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When R*is O and R%is a Cy.5 hydrocarbyl group, R* and R® together form a
hydrocarbyloxy group. Preferred hydrocarbyloxy groups include saturated

15 hydrocarbyloxy such as alkoxy (e.g. Ci.s alkoxy, more usually C;.4 alkoxy such as
ethoxy and methoxy, particularly methoxy), cycloalkoxy (e.g. Ci cycloalkoxy
such as cyclopropyloxy, cyclobutyloxy, cyclopentyloxy and cyclohexyloxy) and
cycloalkyalkoxy (e.g. Ci.¢ cycloalkyl-C; alkoxy such as cyclopropylmethoxy).

The hydrocarbyloxy groups can be substituted by various substituents as defined

20 herein. For example, the alkoxy groups can be substituted by halogen (e.g. as in
diftuoromethoxy and trifluoromethoxy), hydroxy (e.g. as in hydroxyethoxy), Ci.
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
hereinbefore defined). Examples of alkoxy groups bearing a non-aromatic

25  heterocyclic group as a substituent are those in which the heterocyclic group is a
saturated cyclic amine such as morpholine, piperidine, pyrrolidine, piperazine, Cy4-
alkyl-pipetazines, C.7-cycloalkyl-piperazines, tetrahydropyran or tetrahydrofuran
and the alkoxy group is a Cy.4 alkoxy group, more typically a C;.5 alkoxy group

such as methoxy, ethoxy or n-propoxy.



5 such as piperidine, norpholine, pyrrolidine, or an optionally
N-substituted pi perazine such as N-nethyl piperazine. Exanples of groups
R8-Rb where R is S include al kyl sul phonyl, heteroarylsuiphonyl and

aryl sul pho particularly nnnocycllc aryl and _heteroar sul phonyl
gr oups. Pap¥%éﬁfggﬂgxanples i ncl ude met hyl sul phonyl! , Pﬁﬁ@ﬁ?@%ﬂ%ﬁﬁbnyl and
t ol uenesul phonyl. When Wis NR Rb carggbe, for exanple hydr ogen or an
optionally substituted C1_8 hydrocarbyl group, or a carbocyclic or
heterocyclic group. Exanples of Ra-Rb where Ra is NRinclude anmino, Cl. 4
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group R1-A- NR4- I n anot her enmbodinent, X is a 5- or 6-nenbered carbocyclic
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bond and herawebd dubstitnted by Raridusifdups akdsiomb es défmedhedeir rExamples oIR' NR4. 5 R4
10 substituted alkyl groups 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), C,.3 acyloxy (e.g. acetoxymethyl and benzyloxymethyl}), amino and
mono- and dialkylamino (e.g. aminoethyl, methylaminoethyl,
15  dimethylaminomethyl, dimethylaminoethyl and fert-butylaminomethyl), alkoxy
(e.g. Cy2 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, Cy.4-alkyl-piperazines, C3_7-cycloalkyl-piperazines,
tetrahydropyran or tetrahydrofuran and the alkyl group is a Cy.4 alkyl group, more
typically a Cy3 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.



<R — I

R4 is hydrogen or a Cl.4 hydrocarbyl group optionally substituted by hal ogen
(e.g. fluorine), hydroxyl or Cl.4 al koxy (e.g. nethoxy). The nunber of
optional subsitutents on the hydrocarbyl group typically will vary

accordi ng ure of the substituent. For exanple, where the
substituentg)ﬂl)%dagﬂg?#al ogen, there may be fromone to t hPETGRINEEH%t ons
present, preferably two or three. Wer¥ the substituent is hydroxyl or an

al koxy group, typically there will be only a single such substituent
present R4 is preferably hydrogen or Cl1.3 alkyl, nore preferably hydrogen or

met hyl and wWwRtrR:R DRy .l | ﬁ,ﬁgﬁ : aCl 4
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al koxy, typi | 3e . 8 Ly, u Ltyent. present .. 20 Preferably
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fluorine angji 7fhe sREHR{sON Adtiy] iptpetadirk! UOr i ne. WO 2005/ 012256

PCT/ GB2004/ 003179 39 When I's Cl4 al koxy, it can be, for exanple, Cl1.3

al koxy, nore preferably Cl"élib al koxy and nost preferably nethoxy. Wen R2 is
an opti onal Exasplss of grotescR cR. wherp & &%szwlu@rﬂélp@ﬁwlph@y}aydr ocarbyl group is

preferably a_% Bk ?ﬁb‘ﬂ rocar byl
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subst i t uent sefeomaryl shiphaptl goups.| Partalatekampledinbipde oethybsplphgnyup ar e
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When R® is NR®, R can be, for example, hydrogen or an optionally substituted C,.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, tert-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 X, Y, A, R%, R!'toR*and R!®

X

In formula (I), X is a group R-A-NR*- or a 5- or 6-membered carbocyclic or
20  heterocyclic ring.

In one embodiment, X is a group R-A-NR*-,

In another embodiment, X is a 5- or 6-membered carbocyclic or heterocyclic ring.

A

In formula (), A is a bond, C=0, NR¥C=0) or O(C=0). It will be appreciated that
25  the moiety R'-A-NR* linked to the 4-position of the pyrazole ring can therefore take

the form of an amine R'-NRY, an amide R'~C(=O)NR", a urea R'-NR®C(=O)NR*

or a carbamate R'~-OC(=O)NR*,



The nunber of optional substituents on the hydrocarbyl group typically wll
vary according to the nature of the substituent. For exanple, where the
substituent is 10 hal ogen, there nay be fromone to three hal ogen atons

present, p two or three. Wiere the substituent_j [ or

met hoxy, t&ﬁ%@%é%?here will be only a single such su%éﬁpgﬁ’gﬂﬁéﬁ’esent.
The hydrocarbyl groups constituting R38are preferably saturated hydrocar byl
groups. Exanpl es of saturated hydrocarbyl groups include nethyl, ethyl,
n-propyl, 15 i-propyl and cyclopropyl. In one enbodi nent, R2 is hydrogen,

hal ogen, Clgh cak kRfdtredUrow dEkothpBinils @€ e Wentith, QLR CMT it Rnky/theubst i tuted by
hal ogen, hydr ox al koxy. I n another eandl ment, R2 is hydrogen,
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car bocycl i cfoan ofiet anime RHNR*.gr oup having from3 to 12 ring nenmbers, or a
Cl _s hydrocarbyl group optionally substituted by one or nore substituents
sel ect eSFDfr i hal ogen (e.g. fluorine), hydroxy, Cl.4 hydrocarbyl oxy, 25

am no, n or di-Cl4 hydrocarbyl am no, and carbocyclic or heterocyclic
groups having,from3 to,12 rin nbers,. a erein,l.or 2 of the carbon
atons of th% gW@PS%?rM‘" yé{ﬂ‘f'g‘?]?gﬁgr%@ ?@W&W@%@“ﬁ‘@albﬁé’@&gﬁ?&% at om or
group sel ecfigdinky, AUt 12 €5/, AkeRple. P abtiaRy04/ 003179 40 0, S, NH, SO SC2.
Exanpl es of carbocyclic or heterocyclic groups and hydrocarbyl groups and
general preferences for, K such groups are as set out abagve in_ the General
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only a single such substituent present

R* is preferably hydrogen or C1.3 alkyl, more preferably hydrogen or methyl and
most preferably is hydrogen.

15 RS

RE is hydrogen or a Cy.4 hydrocarbyl group optionally substituted by hydroxyl or
C14 alkoxy (e.g. methoxy).

When RE is Cy.4 hydrocarbyl substituted by hydroxyl or C,.4 alkoxy, typically there

is only one such substituent present.

20  Preferably R is hydrogen or Cy.3 alkyl, more prcférably hydrogen or methyl and
most preferably R® is hydrogen.
R?
R? is hydrogen, halogen, C1.4 alkoxy, or a Ci.4 hydrocarbyl group optionally

substituted by halogen, hydroxyl or Cy.4 alkoxy.

95  When R? is halogen, preferably it is selected from chlorine and fluorine and more

preferably it is fluorine.



Exanpl es of such groups include fivanyl (e.g. 2-furanyl or 3-furanyl),
indolyl (e.g. 10 3-indolyl, 6-indolyl), 2,3-dihydro-benzo[1, 4] di oxi nyl (e.g.
2, 3-di hydro- benzo[l, 4] di oxin-5-yl), pyrazolyl (e.g. pyrazole-5-yl),
pyrazol o[ 1, 5-a] pyridinyl (e.g. pyrazolo[l,5-a)pyridine-3- yI) oxazol yl
(e.g. ), isoxazebyizge. 9. isoxazol-4-yl), pyridyl (e.g. 2Pﬁ)ﬁbsl79
3-pyridyl, 4-pyridyl), quinolinyl (e.g. 2- qU|noI|nyI) pyrro

3-pyrrolyl), imdazolyl and thienyl (e3%y. 2-thienyl, 3-thienyl). 15 One
sub-group of heteroaryl groups R consists of furanyl (e.g. 2-furanyl or 3-

furanyl), indolyl, oxazolyl, isoxazolyl, pyridyl, quinolinyl, pyrrolyl,
i m dazol yl aWhenR ‘sé}iylalkoﬁy,pitmdqerbdemtplfs& 3 alkoRy, ne prederabily Gyn oups

i ncl udes 2-f ran I 3-fur rrolyl, imdazolyl and thienyl. 20
Preferred ar%;lf B’some%%’%ﬂg Y-groups. The group R can be an

unsubsti tuted or substituted carbocylic or heterocyclic group in which one

grf nor e subsWhemR’nism@@ﬁomyselbsaaﬂ@blwhymdcmymroum tiliby dascarbyb pupbef or e
efined. In one e

odi substi t uent be sel ect ed fromthe
group RL D IEB‘E?@?T%Q #‘Yﬂ@Fﬁ glrgroqpyaipmef%{ag&qgm@éé 934hy] 8%¥Bno, nitro,
25 carboxy, fr Qg uBbtituiEd methyPe R8P IThd &%n%iﬁ&&ﬁiﬂﬁ fP(X4) X3,
X3C( X4) X3, S, SO or %&nﬂl}e i's sg gg%lgdﬁ ron?h dro(gen andsg .
hydr ocar by| theeptigsaly Slihshhlltﬂdﬂl)fdtmybylt growarg preferably selegteefremtibioring ent s
selected fr 005/ 012256 PCT/ GB2004/ 003179 41 oxo, hal ogen,
cyano, ni trgh c‘%‘%g‘@/ymeaﬂé@( ronocycl i ¢ non-aromati c carbocyclic or
het erocyclic groups having from3 to 6 ring nenbers; wherein one or nore

carbon at onEheafuntbeeofGiptidnklysubmituntsydn the intdpocarhy! group eypidally Wikt vampl aced by O,

25 %5 Vier b EHOIE 1 heseb OE 18 e ERe FAT et Sy Sibgbfignis o ° 7O O

substit ugmt Sh@dgen&ﬁbﬁ%@d}tberﬁdiﬂoﬂéﬁﬂ&ee hdlSgenborsd s dent, peFérablyawoee | i nked so
as to forma cyclic rou Thus, two adj acent groug'h R10, toget her with the

carbon at onsthege. Vharethssp umbls\hmir@ﬁy or Eethoxp, tipicalshiberevall be Spk 2

5- menber ed hﬁﬁ@é%ﬁ%ﬁbi ?fese or 6-nmenbered non-aromati c carbocyclic
or heterocyclitT rin e sald

The hydrocarbyl groups constituting R* are preferably saturated hydrocarby!
groups. Examples of saturated hydrocarbyl groups include methyl, ethyl, a-propyl,
15  i-propyl and cyclopropyl.

In one embodiment, R? is hydrogen, halogen, C1.4 alkoxy, or a Cy.4 hydrocarbyl
group optionally substituted by halogen, hydroxyl or Cy.4 alkoxy.

Tn another embodiment, R? is hydrogen, fluorine, chlorine, methoxy, or a Cj3

hydrocarbyl group optionally substituted by fluorine, hydroxyl or methoxy.
20 In apreferred embodiment, R? is hydrogen or methyl, most preferably hydrogen.

R!
R! is hydrogen, a carbocyclic or heterocyclic group having from 3 to 12 ring
membets, or a C;.g hydrocarbyl group optionally substituted by one or more
substituents selected from halogen (e.g. fluorine), hydroxy, Ci4 hydrocarbyloxy,
95  amino, mono- or di-Ci4 hydrocarbylamino, and carboeyclic or heterocyclic groups
having from 3 to 12 ring members, and wherein 1 or 2 of the carbon atoms of the

hydrocarby! group may optionally be replaced by an atom or group selected from



10 heteroaryl and heterocyclic groups contain up to 3 heteroatomring
menbers selected fromN, O and S. In particular the two adjacent groups
R10, together with the carbon atons or heteroatons to which they are
attached, may forma 6- nenbered non-aronatic heterocyclic ring, containing
up to 3, irwpaseioeubar 2, heteroatomring nmenbers sel eq@dchHeeN7s0 and S.
More particularly the two 15 adj acent &Loups R10 may form a 6-nenbered
non-aromati ¢ heterocyclic ring, contdfthing 2 heteroatomring nenbers

sel ected fromN, or O, such as dioxan e.g. [1,4 dioxan]. In one enbodi nent
R is a carbocyclic group _e.g. phenyl having a pair of substituents on

adj acent ri rfy SatNEHSO0, SAkeBraaplesoficarbpexclic ar keferbexsligigoapsend). to form

2, 3-di hydro tuents on Rl
may be 2ol odDSqeR Py A S A Bl sl fBlalne b SHIBBIANEY!
wherei n Ra itke Gemmid'rmreﬁcesandlmﬁmnenmbmtama‘srseimutbyldwogen and a Cl.4
hydr ocar byl group optionally substituted by one or nore substituents

selected fr m h dr oxyl en ferah fluorine) and 5 and 6 nenbered
saturated c #’)‘?dﬁmg‘ﬁgﬁ %&a@& t?:wﬂ?io%&p(for exampl e groups 25
cont ai ni ng up to two het er oat ons sel ected fromO, S and N, such as

unsubst i tsut eRfherPk ie iheieraryl Rysupppartiéula heletyaph @dupe inchideai@wcydicand N- met hy|
pi perazi no). The qroup R may be substituted by nore than one substituent.

Thus, for exXKiFnesy grq%éﬁ%ntwga@ tq thyge @t%Qat@namg@%M% selsstedifom Pp one
enbodi ment, YRRNE aﬁ&bio?cl?cﬁété&om??él@ﬁ‘ﬁs%@ntﬁinﬂ%x&ﬁo@he&r&&&ﬁ clic ring such

as a phenyl ring)’, be“one,” 30 two three subs uents and these
may be | ocatreeinlzers seleeteﬂﬁ:onso Smd&mﬁvmmbmhsnmrgmm 1 2 256
PCT/ GB2004/ 003179 42 around the ring. By way of exanple, a phenyl group Rl

25 di subst | Tarins of s HBIRNAY G b4 e ToPs Al hdoti B

2,3, 6- trl(Bubasimdeyt,édnmlyIZ, 243-@ittydrosheinzd{il #ldiedoy Ko g2, pdittydo| arI y, a phenyl
group R may sub tifuted t he ion o bst ted at 5
positions 2- be&?ﬂﬂrgi] 1% "Y%h@%{aﬁ?lﬁtﬁfhgspwt’g%f‘é!b ]P’F"B?ﬁl‘?[ﬁ(f SHPHEME hl ori ne and
R-Rb,  wher e(egapyr&o@o[moh]ﬁbadlﬁe -S40k iyl (e £8), BoxaRIFIVE. goi'éoﬁhdily 1y, I'n one
enbodi nment , iUorine is a preferred substituent, In another e odlnent
preferred supsidyk(agn2-yridyl, 3-pyridyl, 4-pyridyl), quinolinyl (e.g. 2-quinolinyl), pyrrolyl

(e.g. 3-pyrrolyl), imidazolyl and thienyl (e.g. 2-thienyl, 3-thienyl).

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

A preferred sub-set of R! heteroaryl groups includes 2-furanyl, 3-furanyl, pyrrolyl,
imidazolyl and thieny). '

20  Preferred aryl groups R! are phenyl groups.

The group R' can be an unsubstituted or substituted carbocylic or heterocyclic
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,
25 carboxy, a group R%R® wherein R* is a bond, O, CO, X*C(X*), C(X"X’,
X3CXYX, 8, SO, or SO,, and R is selected from hydrogen and a Cy.5 hydrocarby!
group optionally substituted by one or more substituents selected from hydroxy,



are selected fromfluorine, chlorine and nethoxy. Particul ar exanpl es of
non-aromatic groups R include unsubstituted or substituted 10 (by one or
nore groups R1) nonocyclic cycloal kyl groups. Exanples of such cycl oal kyl
groups i nclw@eedked2epr opyl , cycl obutyl, cyclopentyl, Cycﬂc‘i‘ﬂfﬁ%& oﬂﬂqg
cycl oheptyl; nore typically cyclopropyl, cyclobutyl, cyclopenty( and

cycl ohexyl, particularly cyclohexyl. Flurther exanples of non-aromatic
groups R include unsubstituted or substituted 15 (by one or nore groups Rl)
het erocyclic groups having from3 to 12 ring nenbers, typically 4 to 12

ri ng menber soxoahdlogen| &ats,udird, \cafboRyrudd thonobQclicl Hvg-RRARY Gubooyeitt orgr oups can
be nmonocyclic or bh%yd ic, for exanple, and_typi 1(ialjy have from1l to 5

het er oat om rhSigORHEHGBEOUPY FAYINg fiam A1tP § Tidg Membts, Wherelnang or HAre takPenber s)
typically selgqk £ 6O i I phur is
present, it gg? 6ﬂmﬁe?%ﬁaﬁ&g‘?}gr@§@ﬁth ng%?lg?é(@ﬁegrﬁ%\r%ggfgggp’s permts,
exist as -S-XC@&{ oX OSK%@)XSTKeISYQDe&;ms’I s gPoupS. can contain, for
exanple, cyclic ether noieties (e.g as in tetrahydrofuran and di oxane),
cyclic thfo Letl.es: . | ¢ ' di t hi ane),
cyclic aﬁ ngwri#g{e&@l) %agﬁdf gabc(&ggle'fe?l&g%br%F@élhﬁg{gﬁ %Q{:%Fﬁﬁg&ﬁn&ges (e.g. as in
pyr r ol i done) adjaryatring atsh® ke tfve.sgbstienismndylte\linkbdist asrte forncy cydlic  t hi oam des

and thioesters, cyclic sul phones 18. as in, sul phql ane and sul phol ene),
eyel | ¢ sul prpiricts Gt Eeh e dne gt R HGAOBAHE Thor eof (o, g
nor phol i ne afderbdtbR5RS Whigh ﬂﬁg af tabhed nonyFShl & SahéBored BétOrohgLling YO

2005/ 012256 PCT/ GB2004/ 00317 43 I n one sub-set of heterocyclic %roups R1,

t he het er ocy&fi @ menpered port-atiomatiy egrbecycks erdetengniyeli¢ Hag, (véhegein thejsal

t et r ahydyopy [ . | &babl el as in
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5 sul phoxi deg, cyclic su onamm des and conbi natj ons thereof (e.qg.
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eteroatom ring members selected from N, O and S. More particularly the two

15  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.
[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.

20  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
hydrogen and a C;.4 hydrocarby! 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

25  containing up to two heteroatoms selected from O, S and N, such as unsubstituted

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

The group R! may be substituted by more than one substituent. Thus, for example,
there may be 1 or 2 or 3 or 4 substituents. In one embodiment, where R'is asix
membered ring (e.g. a carbocyclic ting such as a phenyl ring), there may be one,

30 two or three substituents and these may be located at the 2-, 3-, 4- or 6-positions



pi peridinyl, 2-piperidinyl 3-piperidinyl and 4-piperidinyl), pyrrolidine
(e.g. I- pyrrolidinyl, 2-pyrrolidinyl and 3-pyrrolidinyl), pyrrolidone,
pyran (2H pyran or 10 4H pyran), di hydrothi ophene, di hydropyran,

di hydr of yr ot hi azol e, tetrahydrofuran, tetrah i e,
di oxane, g{bra%ygﬁopyr an (e.g. 4-tetrahydro pyranyl), ¥8¥)§;52@?,§%2{ﬂ)

i m dazol i d| none, oxazoline, thiazolind2 2-pyrazoline, pyrazolidine,
pi perazine, and Nal kyl piperazines such as N-nethyl piperazine. Further
exanpl es include thionorpholine and its S-oxide and S, S-di oxi de 15

(particul ar hfg&uﬁchh@ﬁiﬁnggﬂw@QﬁexaiﬁplU Aihblﬁ}fllgﬁi’up@éaﬁﬁ%‘ ®2-dabstdeitiNedl Kyl
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as norphol i ne, pi pefidine i peridi eri di nyf 20
3- pi peri di nplhena}rgtowa playbdmwbs)ubstgyued@ﬂthdilmes:(len or disubstifpedaiti di nyl ,

2- pyrrol d| n r.r.ol rr.ol i done, erazi pand N- al kyl
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N- et hyl pi perazi ne. egl'eneral preferred ngn-aromatic_het erocycl i C groups
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pi peridines. Another particular sub-set of heter ocyclic groups consists of
pyrrolidine, p| peridine, norpholine and {\I—al kyl piperazines, and
opti onal | y, Pattisdlaterampies of aon-aromatieigroups R ninelpomsubstityie ppebeeEds 6
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isaC._4 hydroc group, one of the carbon atons and its

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 110 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 -5(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),
cyelic sulphoxides, cyclic sulphonamides and combinations thereof (e.g.

~ morpholine and thicmorpholine and its S-oxide and 8,S-dioxide).



associ ated hydrogen atons may be replaced by a sul phonyl group, for exanple
as in the noiety SO2CH2. \Wen the carbocyclic or heterocylic group attached
to the a CL.8 hydrocarbyl group 10 is aromatic, exanples of such groups

i ncl ude mogRey ryl groups and nonocyclic heteroar nt ai ni ng
up to four hetg%g%F§n1rlng menbers selected fromO, S %#Hgkﬁﬂﬁﬁﬁgﬁicyclic
het eroaryl groups containing up to 2 43heteroatomring nenbers selected from
0, S and N and wherein both rings are aromatic. 15 Exanples of such groups
are set out in the "General Preferences and Definitions" section above.

Particul ar 1#3adRbast &fheﬁ%‘d}cﬁé BiéHss Rlnﬁfe%%r(;cyélfkrﬁfbuﬁs%ﬁtm@cﬁh@r anyl or

3-furanyl), indolyl, oxazdlyl, isoxazol yrid qui noli nyl, pyrrolyl,
i m dazol yl ‘ethetimpistienplg as Wéﬁﬁ@ﬁ@b&tﬁn@ﬁéd‘fﬂxw ,dfycm ;hloe&hﬂd mpdgtiss oaryl gr oups

as substit t h i m dazol yl ,
tetrazolyl Ldg?rééé%ﬁ?@fd%:’tﬁi}gﬁ%e%ggﬁﬁur hcyFl?cr%E&SPgﬁﬁ??%g'rﬂgﬁyl and thi enyI )
Such gr oupgyrralydibe), ths‘sﬁlphﬁmd(dog adfiesulpholan®fire] silgidlent))endik R10 or Rl0a as
defi ned hergfg & El is a Cl-8 <{droqarbyl %J%egsubstltut ed by a

non- ar orat iSEPRRFiERScSHeliF sulghonamides ap wbleat@%ﬁlgreo AERmerRbRERS)c” or
heterocyclic group may be a group selected 25 fromthe |lists of such groups

set out he%ﬁﬁ@ﬁﬁmoﬁw cﬁé(ﬁ@h%maﬁ@ﬁeté}%}mﬁé gﬂﬁfaé R! ficRIdR 5C@0adG-a nonocyclic
group having from4 ring nmenbers, ring nenmbers, and

typi cal | y mlqudqm@orcy@m Igtarecyslic gones snlélpmmp;wmm, piveridine (hptler oat om i ng

aroup, it iyl b et 8 ¢ PBeSut Gy BR BB (Sed: RV hy 3 1 ng
WO 2005/ 012})&&611&@1{ ﬁﬁ?ﬁ@ﬁdxﬁﬁl&ﬁag-pﬁﬁhmﬁymepy&ohmmet pyrah @H—pmx‘mf es include
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2- pi peridinyl, plperldlny 4-pi peri di )... pyrrolidine (e g. 15
pyrrol i di nydyrangl)pipridazpling, rn;udaacvitdmnawxm lin@utéwghnep%w@m linsne, pi perazi ne,
and N

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-piperidiny]
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,

motpholine, thiomorpholine and N-methyl piperazine.

In general, preferred non-aromatic heterocyclic groups include pyrrolidine,
25  piperidine, morpholine, thiomorpholine, thiomorpholine 8,S-dioxide, piperazine, N-
alkyl piperazines, and N-alkyl piperidines.

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



al kyl pi perazi nes such as N-nethyl piperazine. In general, preferred
non-aromatic heterocyclic groups include pyrrolidine, piperidine,

nor phol i ne, thionorpholine and N nethyl piperazine. Wien RL is an

optional | ' ed Cl_s hydrocarbyl group, the hydrocarbyl group 10 may
be as herg‘i‘}‘%g@gg?%%defi ned, and is preferably up to foJFTé%l?%W%%W%rrs in

| ength, nore usually up to three cardgon atons in length for exanple one or
two carbon atons in length. In one enbodinent, the hydrocarbyl group is
saturated and may be acyclic or cyclic, for exanple acyclic. An acyclic
sat urat ed I\mﬁm@wmkg B dRstarkyl gﬁ,up@ﬁbsahkealbyalcirwcgaﬁ)orrmﬁﬁe cke Straight
chain or branched al kyl  group. Exanples of “straight chain a k_ylan{ﬂroups R1

i ncl ude negtepp, thesarhocycls ghheteaprychiugrpups camhe pysimstic of npr-arestatid andhai n al kyl
groups R1 | ' g ard {- . 252 di met hyl propyl .

I n one enbg%fﬁr?e%rg\&,c{eﬁ %&Eﬁ%}e %%Iﬁa‘rﬁ g%&sé%ho%}% |ssse§é¢¥%lr§glr%§‘§t’ Erﬁ%t ed group having
from 20 lsbstimdddtydaicaig] gromp is tyscrlylasatiradedc@y doydraarhyb grobpsuchxanpl e 1- 3
car bon atons, .g. 1, 2_or .3 bo nms. When the hydr.ocaybyl group is
Subst it it o analfyikeripaprefeihiin (b G LHEtnigrey fhetr Be MR e (e g by a
carbocycl i Gy@bediBf QRIS h €54 hidr8dHyl gﬁhbyéne%&r%e%m AReBRL its Cl. S

hydrocar byl " gr oup can be optional 'y substituted by one or nore 25

subst i t uenassogiated bydagen Apms wap §e replasedby 2 sulphansibgroupfar exeppleas.in

hydr ocar byltl%xﬁ{oie @3‘8@91’ nono- or di-CLl.q hydrocarbyl am no, and carbocyclic
or heterocyclic groups> having from3 to 12 ring nenmbers, and wherein 1 or 2
of the carbon atons of the hydrocarbyl group nmay optionally be replaced by
an at om or Whenuhe saebeytlacbrfhetnodyiic 200p ABkReb® tRCT CrBRPddtabB pT@p 46 0, S,

NH, SO,.SO2. Particul ar. sybstituents .for the dracar byl group include

Pyclr o0 o BPRAL SFpikled QIS RBeIndY mpR YR SRR = et hoxy - et hoxy.
am no,  MelginoayElio BetdRkindl icFRibE YhRAThiIRg up BF Rhehdiadatdhsid muabés bei ng hydr oxy
and fluorine. %gslV%en Al gf%go . par tﬁlgclljl ar. groups R,1-.§0 are the groups set
out in Tablselestedfrp@, S and N, and bicyclic heteroary! 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 thieny!.
Particular examples of aryl and heteroary! groups as substituents for a Cy.

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

more substituents R or R!% 55 defined herein.

When R! is a Cy.g hydrocarbyl group substituted by a non-aromatic carbocyclic or
heterocyelic 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



In Table 1, the point of attachnment of the group to the nitrogen atom of the
pyrazol e-4-am no group is represented by the term nal single bond extending
from the carbonyl group. Thus, by way of illustration, group Bin the table

is the trywhl b tyl group, group Din the table is henyl acet vyl
group and gpcfg%m?ﬁl%ﬁ 10 the table is the 3-(4-chloroph ré}ﬁ?&"%%&ﬁﬁl gr oup.
Table I - Exanples of the group R-CGI5 CH3-C(=0)- CF3-C(=0)- O ABOO CD
ONNNN~-HO/ \ p/ NOMNM ONEZz O FGH EOIO NNNHNHp ~XC | ~ ~ ~
~/~\/ NOH j J ML KW 2005/012256 PCT/ G82004/003179 47 OO O Ph

MeyN N~ OVinenfbeM. Wa@idular @xihfledIncidéMdnddyclicldhcloalkyl groups such as
cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl and cycloheptyl, and 5-, 6-and 7-
membered monocyclic heterocyclic groups such as morpholine, piperidine (e.g. 1-
piperidinyl, 2-piperidinyl, 3-piperidinyl and 4-piperidinyl), pyrrolidine (e.g. 1-

5  pyrrolidinyl, 2-pyrrolidinyl and 3-pyrrolidinyl), pyrrolidone, piperazine, and N-
alkyl piperazines such as N-methyl piperazine. In general, preferred non-aromatic
heterocyclic groups include pyrrolidine, piperidine, morpholine, thiomorpholine
and N-methyl piperazine.

When R! is an optionally substituted Cyg hydrocarbyl group, the hydrocarbyl group
10 may be as hereinbefore defined, and is preferably up to four carbon atoms in length,

more usually up to three carbon atoms in length for example one or two carbon

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 isopropy}, isobutyl, fert-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 Cy.3 hydrocarbyl group R! can be optionally substituted by one or more

25  substituents selected from halogen (e.g. fluorine), hydroxy, Ci.4 hydrocarbyloxy,
amino, mono- or di-Cj4 hydrocarbylamino, and carbocyclic or heterocyelic 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
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0, 8, NH, 80, SO;,. Particular substituents for the hydrocarbyl group include
hydroxy, chlorine, fluorine (e.g. as in trifluoromethyl), methoxy, ethoxy, amino,
methylamino and dimethylamino, preferred substituents being hydroxy and

fluorine.
5  When A is C=0, particular groups R1-CO are the groups set out in Table 1 below.

In Table 1, the point of attachment of the group to the nitrogen atom of the

pyrazole-4-amino group is represented by the terminal single bond extending from

the carbonyl group. Thus, by way of illustration, group B in the table is the

trifluoroacetyl group, group D in the table is the phenylacetyl group and group I in
10 the table is the 3-(4-chlorophenyl)propionyl group.

Table 1 — Examples of the group R'-CO
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One set of preferred groups R -CO consists of the groups J,
AS, 5 AX, AY, AZ, BA, BE, BD, BH, BL, BQ BS and BAI
preferred groups R -CO consists of the groups J,
AY, AZ, BAwBBesBR2s8H, BL, BQ and BS. Mre pref erred grou s R -

AX, BQ BS and BAI. One partlcularly preferred sub-set

consists of AS, BQ and BS.

R is a phenyl
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than a group CH2-P(O R'RY where R' and RY are each selected from al koxy and

phenyl groups.
al kyl ene chain of 1, 2 or 3
its usual

chain. The hygyggdggon
al kyl ene chain is branched,
chai ns.

CH(CHB) -, - C(CHB) 2-,

- CH2- CH( CHB) -

Exanpl es of al kyl ene groups i ncl ude -CH2-,
- CH2- C(CH3)2 and - CH(CH3) CH(CH3)

15 Y In the conpounds of the formula (1),
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bond and R3 is hydrogen. In another sub-group of conpounds Y is an al kyl ene

chain as_ her@hWe! g6 SIbqaR ! O o il AIBDE HTBITGIE! SUD. or oup of

conpounds, Y is a bond or an alkyl ene chali 5 group -(CH2)-) and
R3 is a carbocyclic or heterocyclic group. In a further sub- group of

conpounds, YARGhex splrErpuR 9 eraups B -§0cengiets pEgroupsod to BS in Table 1 above.

One set of preferred groups R*-CO consists of the groups J, AB, AH, AJ, AL, AS,
AX, AY, AZ, BA, BB, BD, BH, BL, BQ, BS and BAI

Another set of preferred groups R'-CO consists of the groups J, AB, AH, AJ, AL,
AS, AX, AY, AZ, BA, BB, BD, BH, BL, BQ and BS.

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.

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

When X is R'~A-NR* and A is C=0, and R' is a pheny! ring bearing a substituent at
the 4-position, the substituent at the 4-position is preferably other than a phenyl
group having a group SO,NH; or SO.Me at the ortho-position.

In one general embodiment, R! may be other than a substituted or unsubstituted
15 tetrahydroquinoline, chroman, chromene, thiochroman, thiochromene, dihydro-
naphthalene or tetrahydronaphthalene group. More particularly, R! may be other
than a substituted or unsubstituted tetrahydroguinoline, chroman, chromene,
thiochroman, thiochromene, dihydro-naphthalene or tetrahydronaphthalene group

linked by its aromatic ring to the moiety A-NR*-,



S —

het erocyclic group. In a still further sub-group of conpounds, Y is an

al kyl ene chain (e.g. a group -(CH2)-) and R3 is a carbocyclic or

het erocyclic group. 20 The carbocyclic and heterocyclic groups R3 can be
aryl, hetquggx " %ﬂ-aronatic carbocyclic or non-aromatic heterocyclic and
exanpl es of " sdC ﬁa ps are as set out in detail above RGT/GERE04Q8HE? al

Pref erences and Definitions section, d as set out below Preferred aryl
groups R3 are unsubstituted and substituted phenyl groups. WD 2005/012256
PCTJGB20041003179 54 Exanples of heteroaryl groups R3 include nonocyclic

ot or ot orm 1 SRR ESRE Bt iy Ry s oMo RSPt Sl B, oar y1
groups i ncl gebapfthy gofety VR etlay bergrhierahdii lifighs, undiltitited @0, ARYEr 0at om ri ng

menbers and si X msnggr ed rj n&; containing a single 5 heteroatom ring nenber,
most pr ef er $B1Ustitited Geenpycloaliy], upsubstituted phanyl upsubstifated Gae glkylghenbs i ncl ude

unsubsti t ut %gmﬁﬁbs?iﬂﬁf&f)ﬁe'ﬁgﬁél- iflyl , imdazole, pyrazole, thiazole,
€, 0

i sot hi azol e, isoxazo azole, furyl and thi ophene groups. Particul ar
het er oaryl groups are unsubsti}ut ed and sqbstitut ed pyridyl groups, e.g. 2-

pyri dyl , 53- Bythe @ontextiof the-grgun RyA-NRbwhen Redpanoptiangligsubstigsted- pyri dyl gr oups.

Wen 10 th i dyl Q i th can.hear e or_ nore
substi t uent gycﬂ&aﬁﬁéﬂ % %@%ﬁ%ﬁ)@tf#ﬂﬁf ér\'i,)\#)ﬁ gognrp(flsﬁ%%ecog%ﬁ%ﬁ%}lb%}#%teg%st i tuent
sel ected, f ansubstitopd alkefid gioup it § prefitried|ihdt ¢hegarboridaybon,dolble dgadof e 9.
fluorine or chlorine, prefer a%l chl qri nglp, and Cl1.4 al koxy (e.g. nethoxy).
Subst i t uent &gk STAWP 15y10F dysetlyoatdediathe i PHEr be sel ected from ani no,

nono- Cl. 4 al kyl am no and di-Cl.4 al kyl am no, particularly amno. 15 In one

embodi nent, AMQER 1R onfexPHF BE oup R A-NRAEBHbn Rbis dRQpabRARSubdigsP, t he
substituents on the carbocyclic or heter oc%/cl i ctgr oup may be selected from

the grdlp Rydracabylgrem thy hyfrasanbylgreup My er thay g1 alkensgseury| | cyano,

nonocyclic carbocyclic and heterocyclic groups having from3 to 7
(typically %q% i g}%{ , 3 enej w3 a bond, O,
60 "X &) B ghiehd s Ry RaBEAKT PRItk SORUR, " nd R
i s sel ect ed if « sufstituted phenyl group, each substituent on the phenyl group may be other

than a group CH,-P(O)R*R’ where R and RY are each selected from alkoxy and

pheny! groups.
15 Y
In the compounds of the formula (I), Y is a bond or an alkylene chain of 1, 2 or 3

carbon atoms in length.

The term “alkylene” has its usual meaning and refers to a divalent saturated acyclic
hydrocarbon chain, The hydrocarbon chain may be branched or unbranched.

20  Where an alkylene chain is branched, it may have one or more methyl group side
chains. Examples of alkylene groups include -CHy~, -CHz-CHz-, -CHp-CHy-CHy-,
CH(CH)-, -C(CHy);-, -CH-CH(CHy)-, -CH;-C(CHa),- and -CH(CHj)-CH(CHs)-.

In one embodiment, Y is a bond.

In another embodiment, Y is an alkylene chain.



hydr ogen, a carbocyclic or heterocyclic group with 3-7 ring nenbers and a

Cl -8 hydrocarbyl group optionally substituted by one or nore substituents
sel ected from hydroxy, oxo, hal ogen, cyano, nitro, carboxy, am no, nono- or
di-Cl.4 h | am no, a carbocyclic or heterocyclic group with 3-7 ring
nmenber s an%ﬂgﬁ%gﬁgi n one or nore carbon atons of the RETSBHYHIBLr by
group may optionally be replaced by 88 S, SO S02, NR X C(X2), C(X2)Xl or
X C(X2)Xl; and R, X1 and X2 are as herei nbefore defined. Exanples of
non-aromati ¢ groups R3 include optionally substituted (by RL1O or R oa)

cycl oal kyl ,\Whetay eyl aiajiéas chaidZgrefeydbiPRtshibrantiedZad tares Bk
di oxa-cycl oal kyl ~and 2005/ 0%256 3IgﬁCT/ 68%04/ 003179 B@@%grzla}f oxa- cycl oal kyl

groups. FurPrains d,0ndspiben piqeisyprefeblyl bearben spmy Thusipreferredigoanps Y such as
1-aza- bi cyglo 2..21 @Gt gy 3- Pard | p% . of such groups include
unsubsti t ut ed'[cg#2 %ﬁﬁzﬁ’ed&/&(ﬁﬁ{%}%& ﬁl?p lg‘{%%yl , cyclopentyl,

cycl ohexyl, tetrahydropyran, norpholine, 5 tetrahydrofuran, piperidine and
pyrrol i di néVigre s 2 bemehes dhaineprefekablioit hay ermoiethay towopsetRd sidensi st s of

cycl oprqpyl ;. l,.. ., cyclopentyl,, cycl]ohexyl, .tetrahydropyran,

tetr ahygr of 8?@%%&%@5’1&1 lﬁ@%}éhﬁ‘% api’l}/grl%wityﬁ‘?'#é&g%ﬂ’pgn OBf E‘F‘é?‘i‘@&x%on- aromatic
groups R3 inBlayseapHrH{bedd t uted or substituted cyclopentyl, 10 cyclohexyl,
t et rahydropyran, tetrahydrofuran, piperidine and pyrrolidine groups, The

non- aromati.c g%ps rra%@ge unsubstituted or substituted with one or nore
groups R101BP BT YEPRIPRBKS oY a8 #B9MdnEH:2, GHaGH51GRCEEL)-t uents for R3
(e.g. (i) when R3 is an aryl or heteroaryl group or (ii) when R3 is a
non- ar omat & group) are selected fromthe group RlOa consisting of 15

hal ogen; hydroxy; nonocyclic carbocyclic and heterocyclic groups having from

3 to 6 ringy e i@ggﬂec@éarﬁ@l%@g%é%agmgo ﬁg&gﬁﬁ&@g&rﬁﬁg%&ggoers sel ected

from 0, Nand S’ and a group erein"Ra I's a 02, S,
NH, SA2NH hevingfisap? toal?dirRmemnabes| ect ed from hydrogen, a carbocyclic or
het erocyclic group with 3-6 ring nenbers and containing up to 2 heteroatom

ring rrenberlﬁ one sub-group of compounds, Y is a bond and R? is hydrogen.

In another sub-group of compounds Y is an alkylene chain as hereinbefore defined

and R® is hydrogen.

In a another sub-group of compounds, Y is a bond or an alkylene chain (e.g. a

15  group -(CH,)-) and R? is a carboeyclic or heterocyclic group.

In a further sub-group of compounds, Y is a bond and R* is a carbocyeclic or

heterocyclic group.

In a still further sub-group of compounds, Y is an alkylene chain (e.g. a group
-(CHy)-) and R? is a carbocyclic or heterocyclic group.

20  The carbocyclic and heterocyclic groups R® can be aryl, heteroaryl, non-aromatic
carbocyclic or non-aromatic heterocyclic and examples of such groups are as sef out
in detail above in the General Preferences and Definitions section, and as set out

below.

Preferred aryl groups R are unsubstituted and substituted phenyl groups.



substituted by one or nore substituents sel ected from hydroxy, oxo,

hal ogen, carboxy, am no, nono- or di-Cl-4 hydrocarbyl am no, a carbocyclic
or het erocy‘ﬂ)i ﬁiﬁg@ with 3-6 ring nmenbers and containing up to 2

het er oat om ﬁﬁﬂs rs selcted fromO, N and S; and WRTEGBROE31G? t wo
carbon atonms of the Cl.6 hydrocarbyl ggoup may 25 optionally be replaced by
0, S, SO S or NH In one enbodi nent, preferred RlOa substituent groups on
R3 (e.g. (i) when R3 is an aryl or heteroaryl group or (ii) when R3is a

non- ar omat i | r - ' S a bond, O,
CO, C(X2) x1?xgﬁr1@%fqe%?$s%ﬂg€@é%?‘%ﬁ%‘%‘g‘(‘fﬂg@t‘i %@%@QMMm 56
hydr ogen, hep wrthey (ridon gre gugferablanipiig tvay) heteraatprnenpmembarsdelacted frdmhydr ocar byl
group optiopall titu b ne or. substjituents selected from

hydr gxyl,o c@r%@%@ﬁygﬁ?fﬁ’a‘?& ﬁ%ﬁggryggrogﬁs_@%v&%%b%#%gs&@ WRE het erocyclic
groups havpitdor3wé heleRehidii RBE hiembers Bad Sik Ghéniveted rRigs bonthiathgsUMgdd t uent groups

R10a on R3 (e.g. (i) when R3is an aryl or heteroaryl group or (ii) when R3
i s a non? ar Beteroptemging pymbere mastorefapbly airogensPartipyan gxamplesof ne, C1. 3 al koxy

such as net . ﬁgﬁ LRk b LAt fluorine,
hydr oxy (e. gagfﬁ%?gﬁ&%%lﬁ%ﬁﬁ(gﬁ%? g(jll ﬁ%@bé or abgr}d%’;{}}%@dzh%f@gre ’sat ur at ed
het er ocycl i thiazolegissthidzoksispxqzele] aianale, frayt mixbthiophenegirpgrsazi no 10 and

N- et hyl pi perazi no. I n anot her enbodi nent, the substituents for R3 (whether

i - ' | | n,(e.qg. fl i d
chi o ne " BARIE RERhuFLergBhsed FrsBoreiled Eibpg P e R AR A ¢ Ut ed by
one or 15 §3&h§ﬂ,l33-plﬁﬁy$aﬁ(ﬁ4-@aﬁ©d gtdupsehmiale B, adyalp Pyl efcups, Whkexy and five

and six_ _menbered saturated_ heterocyclic¢ rings containing 1 or 2 heteroatons

sel ect ed0f r Siryridy @piepsgre substitHied Sheycspaibear anf AERIORTUREHBEA, SYpitally f urt her
substituted n!?}ﬁo%%ﬂm&r%& nfote &uﬁﬁfb%%uﬁ&ig%?t SRR, foraRanpRSEGh €&, he S,

when present, may be present as S,” SO or
alkyl (e.g. methyl), halogen (e.g. fluorine or chlorine, preferably chlorine), and C;.4

alkoxy (e.g. methoxy). Substituents on the pyridyl group may further be selected

from amino, mono-C,.4 alkylamino and di-C;.4 alkylamino, particularly amino.

15 Inone embodiment, when R® is an aryl (e.g. phenyl) or heteroary! group, the
substituenis on the carbocyclic or heterocyclic group may be selected from the
group R'® consisting of halogen, hydroxy, trifluoromethyl, cyano, monocyclic
carbocyclic and heterocyclic groups having from 3 to 7 (typically 5 or 6) ring
members, and a group R*-R® wherein R* is a bond, 0, CO, X'C(X?), C(xHX,

20 X'cxHX!, S, SO, SO,, NR°, SONR® or NR°SO;; and R” is selected from
hydrogen, a carbocyclic or heterocyclic group with 3-7 ring members and a Cy.
hydrocarbyl group optionally substituted by one or more substituents selected from
hydroxy, oxo, halogen, cyano, nitro, carboxy, amino, mono- or di-Ci.4
hydrocarbylamino, a carbocyclic or heterocyclic group with 3-7 ring members and

25  wherein one or more carbon atoms of the C,.3 hydrocarbyl group may optionally be
replaced by O, S, SO, SOz, NR®, X'C(X?), CXHX" or X'C(XH)X'; and R®, X' and

X? are as hereinbefore defined.

Examples of non-aromatic groups R’ include optionally substituted (by R'® or R'®)
cycloalkyl, oxa-cycloalkyl, aza-cycloalkyl, diaza-cycloalkyl, dioxa-cycloalkyl and



20 Cl1-4 alkyl optionally substituted by one or substituents selected from
hal ogen, hydroxy, Cl.4 al koxy, am no, Cl.4 al kyl sul phonylamno, 3 to 6
menbered cycl oal kyl groups (e.g. cyclopropyl), phenyl (optionally

substi t ut e, PyoHhS,LQr nmore substituents selected from hal ogen, nethyl,

met hoxy and amno) and five and six menbered sat urated ReVeBHOIIY rings 25
containing 1 or 2 heteroatons selectegsfromO, N and S, the heterocyclic
rings being optionally filrther substituted by one or nore Cl4 groups (e.g.
nmet hyl) and wherein the S, when present, may be present as S, SO or SQ2;
hydr oxy; ) -~ | yaant Iiz al kyl am

benzyl oxycgﬁggwam noﬁjglé%lpg'ng Cl. 4@%%@%%%%9/ %‘Jmﬁ‘%‘%w%%%‘g? 012256
PCT/ GB2004/®cisas/Bazathicycle[22ikjsstaraprgl. C1. 4 al koxycar bonyl ; Cl4

al kyl am nosui phonyl and C1. 4 al kyl sul phonyl am no; Cl -4 al kyl sul phonyl; a

group O He.tMJula!F"éﬁ%ﬁélgsl e#}ﬁéﬁ ?lggfs iiﬂaﬁ%i &lsﬁl?sti&;tr% dsérgﬁug%}q‘ﬁter ed saturated 5

heterocyclic ring C eroato ﬁdfrom 0, N and S,
t he het er ocyclopopyi, ogdotueylneycinpentyl) aydlohekyl tetraltydssiysan, hivrpiebliny, one or nore
Cl.4 groups .q. et hyl), and erelnp the S, when present, may be present
as S, S orte'%%é',gqurﬂfﬁ "Eeia%\é\h Bur at ed heterocyclic rings
containing 1 or 2 10 heteroatons ;gl ected fromO, N and S, the heterocyclic
ri ngs bei ngOneubisetsfinby-atomithairo lcbitsistsest pylo Reydi®hRylCL4 groups (e.g.
met hyl) and wherein the S t{mb%gn@gr esent, rracg bgmg?r‘esyént 123; S, SO or 502;
oxo; and  si¥clopsrsds exslabieyyl. tetrahydeonyranatelrahydrofyran cpiperiding # up to two
nitrogen ri olii}ﬁegﬁg@&rs and being optionally substituted by one or
substituent’s selecte from hal ogen, nmethyl and methoxy. In one preferred
sub-group of conpounds, R3 is a gar bocyclic or heterocyclic group

Preferred non-aromatic groups R” include unsubstituted or substituted cyclopentyl,

10 cyclohexyl, tetrahydropyran, tetrahydrofuran, piperidine and pyrrolidine groups,

The non-aromatic groups may be unsubstituted or substituted with one or more

groups R' or R!% as hereinbefore defined.

Particular substituents for R? (e.g. (i) when R® is an aryl or heteroaryl group or (ii)
when R? is a non-aromatic group) are selected from the group R'®™ consisting of

15  halogen; hydroxy; monocyclic carbocyclic and heterocyclic groups having from 3
to 6 ring members and containing up to 2 heteroataom ring members selected from
O, N and S; and a group R*-R® whereinR*is a bond, O, CO, CO;, SO, NH,
SO,NH or NHSO;; and R is selected from hydrogen, a carbocyclic or heterocyclic
group with 3-6 ring members and containing up to 2 heteroatom ring members

20  selected from O, N and S; and a C.¢ hydrocarbyl group optionally substituted by
one or more substituents selected from hydroxy, oxo, halogen, carboxy, amine,
mono- or di-Cy.4 hydrocarbylamino, a carbocyclic or heterocyclic group with 3-6
ring members and containing up to 2 heteroatom ring members selcted from O, N
and §; and wherein one or two carbon atoms of the Cys hydrocarbyl group may

25  optionally be replaced by O, §, SO, SO, or NH.

In one embodiment, preferred R'% substituent groups on R (e.g. () when R® is an
aryl or heteroaryl group or (ii) when R? is a non-aromatic group) include halogen, a
group R*-R® wherein R® is a bond, O, CO, C(XHX!, and R" is selected from



R31 sel ected from phenyl; C3.6 cycloal kyl; five and six nenbered saturated
non- aromati c heterocyclic rings containing up to two heteroatomri ng
menbers selected 20 fromN, 0, S and 502; six nenbered heteroaryl rings

cont ai ni Ng va®H Spos r three nitrogen ring nenbers; and five nenbered

het er oar yl ringshﬁggfng up to three heteroaton1r|ng netoEEB2M0BHILd from
N, 0 and S; wherein each carbocyclic &6 heterocyclic group R3a is optionally
substituted by up to four, preferably up to three, and nore preferably up
to two (e.g. one) substituents 25 selected from am no; hydroxy; o0xo;

fluorine; Cﬁyc@égeﬂ%et&éoﬁh@hhﬁ#s Kl 3-MRRE ﬁieﬂlb&s'aﬁdgdl h}dl%@ﬂ‘b%lhe C14 al kyl

noi ety is optionally substrtuted by fluorine, hydroxy of koxy;
mono- Ol _4 aBiRYP eptionally ebs@pted byiory pampmubmluems@plegmé@nbbydmy, carboxy; a

group R -R1L r ﬁ El R16 is

sel ected fr%ﬂﬁ%? %mlﬁF( s°3|°gﬁ ﬁ/ﬁoﬁyd@l%y *é%lngﬁ%sﬁpgﬂﬂr@% Cl-4 30

al kyl sul phomyiirad- 'hungrrmmbnm nono- C14 al kyl ami no; -Cl4 al kylam no; Cl1.7 WO
20051012256 PCT/ GB2004/ 003179 58 hydrocar byl oxycar bonyI am no; SI X merrbered

g;glrrg;: %/I rpa}rﬁé.gargrprg %ﬁp}gﬁ gar&at'fpﬁ E)IBKE%B qgr%@ﬁmﬁi% Srcycl i cC groups
cont ai ni Ng kAol iroep BEED Whak Ririsrd - amﬁmrg&ou %&ﬁeﬂﬁl&%ﬁm N, 0, S and

S2, the group R16 when a saturated non-aromatic group S being optionally

?) ubst i t ut edespycighelsingdrie aaphchasouphoxyatnd Creivdrosat Yh&lg-loﬂﬁ](bh f?r omatic
ohl o1 o, | haisliecl e IRl BaBky CF 10l R B0 QRSIREY SFR STt 001 LU0 "R

is select edmﬁmbmed satanated yneterasyeliopingysuoly pspipgiding aldrphddinbspipereiedl by 1-4 (for

exanpl e 2 Q1) .substituents RLO or RI0% C3-C7 cycl oal kyl groups
opti ona# Erﬁ@g??etﬂﬂﬁ%@e%f}ml 4 (for exanple 1-2, e.g. 1) substituents R1O or

R10a; sat urated five nmenbered heter ocycl ic rings containing 1 ring
het er oat om Irsslbothet eﬂbddimmtpthe Blitsstithefts dndR ohabeapbmativdd nonsdisstic ut ed by an
%>l<8agr oup %rg sealggt/eé)ﬁo b}/ 1-4 (for exanple 1-2, e.g. 1) substituents R10 or
¢ halogen (e.g. fluorine and chlorine)
¢ ;.4 alkoxy (e.g. methoxy and ethoxy) optionally substituted by one or
15 substituents selected from halogen, hydroxy, C,.; alkoxy and five and six
membered saturated heterocyclic rings containing 1 or 2 heteroatoms
selected from O, N and S, the heterocyclic rings being optionally further
substituted by one or more Cj.4 groups (e.g. methyl) and wherein the S,
when present, may be present as S, SO or SO,;
20 e Cy.4 alkyl optionally substituted by one or substituents selected from
halogen, hydroxy, Ci.4 alkoxy, amino, C;.4 alkylsulphonylamino, 3 10 6
membered cycloalkyl groups (e.g. cyclopropyl), phenyl (optionally
substituted by one or more substituents selected from halogen, methyl,
methoxy and amino) and five and six membered saturated heterocyclic rings
25 containing 1 or 2 heteroatoms selected from O, N and 8, the heterocyclic
rings being optionally further substituted by one or more C;.4 groups (e.g.
methyl) and wherein the S, when present, may be present as S, SO or SO;;
¢ hydroxy;
¢ amino, mono-Cy.4 alkylamino, di-C;.4 alkylamino, benzyloxycarbonylamino

30 and Cy.4 alkoxycarbonylamino;



saturated six nmenbered heterocyclic rings containing 1 or 2 ring

het eroatons selected fromO, N and S and being optionally substituted by an
oxo group and/or by 1-4 (for exanple 1-2, e.g. 1) substituents Rl or RIQeg;
five nenbehﬁfmﬁﬁhg&garyl rings containing 1 or 2 ring heteroatons sel ected
20 from O, nd STand being optionally substituted by RCHGBRY#OEKHNpl e 1-2,
e.g. 1) substituents R10 or R10% si xspgenbered heteroaryl rings containing |
or 2 nitrogen ring nenbers (preferably 1 nitrogen ring nenber) and being
optionally substituted by 1-4 (for exanple 1-2, e.g. 1) substituents R10 or

Rl oa; 25 nong- agagcpﬁ I l;azabi cycl oal kyl groups each having 7 to
9 ring nenbers an "géﬁgg‘?ég%%”gﬁgﬂ%f’ 1Substitut ed by 1-4 (for exanple 1-2,
e.g. 1) substi tQeelieylithhonipidngbanSiig afkyulpkempaeopf the group Y-R3 are

set out in Table 2. I V‘i[ ble 2, the point of attachment of the group to the
ni trogen at om®of€ 3B k- 3- car boxani de group 30 is represented by the

term nal singlse abé’t@q%@é%lgtr‘ﬁﬁﬁ-lflt{tqﬁﬂe'if.lﬁetgfs%‘ﬁ%a&v-;?%ﬁ@ﬁré\ﬁéﬁ%@005/ 012256

PCT/ GB2004/ 003179 5 ustration, group e Is the
4-fl uor ophenyl , hetevogycliBring cortigining ilog 2ihsterdatven vseteeted dronb OnXyend §; oup and

group CCin the table is.the 4:(.4- methyl pi perazino)-phenyl nethyl group.
Table 2 - Exarrpl‘g‘% BS‘F”PH 16 ﬁB‘g”% ?@Oﬂ%ﬁ"‘%ﬂ[ S“f’@uw@%&en%@ mM@reCD CE CF CG
H1 | OH 141 CHC grbups@g. inbfRyl)ahd wherein the S, when present, may be present

as 5, SO or SO;;

¢ five and six membered saturated heterocyclic rings containing 1 or 2
10 heteroatoms selected from O, N and 8, the heterocyclic rings being
optionally further substituted by one or more C,4 groups (e.g. methyl) and
wherein the S, when present, may be present as S, SO or SOy;
e 0x0; and
» six membered aryl and heteroaryl rings containing up to two nitrogen ring
15 members and being optionally substituted by one or substituents selected
from halogen, methyl and methoxy.

In one preferred sub-group of compounds, R? is a carbocyelic or heterocyclic group
R selected from phenyl; Cs.¢ cycloalkyl; five and six membered saturated non-
aromatic heterocyclic rings containing up to two heteroatom ring members selected
20 from N, O, S and SO,; six membered heteroaryl rings containing one, two or three
nitrogen ring members; and five membered heteroaryl rings having up to three
heteroatom ring members selected from N, O and S;
wherein each carbocyclic or heterocyclic group R* is optionally substituted by up
to four, preferably up to three, and more preferably up to two (e.g. one) substituents
25  selected from amino; hydroxy; oxo; fluorine; chlorine; Cy.4 alkyl-(O)q- wherein q is
0 or 1 and the Cy4 alkyl moiety is optionally substituted by fluorine, hydroxy or
C)- alkoxy; mono-Cy 4 alkylamino; di-C.4 alkylamino; Ci.4 alkoxycarbonyl;
carboxy; a group R%R6 where R® is a bond or a Cy.3 alkylene chain and R' is
selected from Cj.4 alkylsulphonyl; C;4 alkylaminosulphonyl; Cj.4

30 alkylsulphonylamino-; amino; mono-Ci4 alkylamino; di-Ci.4 alkylamino; Cy.7-
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hydrocarbyloxycarbonylamino; six membered aromatic groups containing up to

three nitrogen ring members; C;.¢ cycloalkyl; five or six membered saturated non-

aromatic heterocyclic groups containing one or two heteroatom ring members

selected from N, O, S and SO», the group R'® when a saturated non-aromatic group

being

optionally substituted by one or more methyl groups, and the group R'® when

aromatic being optionally substituted by one or more groups selected from fluorine,
chlorine, hydroxy, C,.; alkoxy and C;.; alkyl.

In a further embodiment, R? is selected from:

monocyclic aryl groups optionally substituted by 1-4 (for example 1-2, e.g.
1) substituents R'? or R,

C3-C7 cycloalkyl groups optionally substituted by 1-4 (for example 1-2, e.g.
1) substituents R'® or R';

saturated five membered heterocyclic rings containing 1 ring heteroatom
selected from O, N and S and being optionally substituted by an oxo group
and/or by 1-4 (for example 1-2, e.g. 1) substituents R'® or R'®;

saturated six membered heterocyclic rings containing 1 or 2 ring
heteroatoms selected from O, N and S and being optionally substituted by
an oxo group and/or by 1-4 (for example 1-2, e.g. 1) substituents R or R'™;
five membered heteroaryl rings containing 1 or 2 ring heteroatoms selected
from O, N and S and being optionally substituted by 1-4 (for example 1-2,
e.g. 1) substituents R' or R'®;

six membered heteroaryl rings containing 1 or 2 nitrogen ring members
(preferably 1 nitrogen ring member) and being optionally substituted by 1-4
(for example 1-2, e.g. 1) substituents RY or R1%,

mono-azabicycloalkyl and diazabicycloalkyl groups each having 7 to 9 ring
members and being optionally substituted by 1-4 (for example 1-2, e.g. 1)

substituents R' or R'®,

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

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

is represented by the terminal single bond extending from the group. Thus, by way
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of illustration, group CA in the table is the 4-fluorophenyl, group CB in the table is
the 4-methoxybenzyl group and group CC in the table is the 4-(4-
methylpiperazino)-phenylmethyl group.

Table 2 — Examples of the Group Y-R?

o, o] o
o o oo
oo o O
T. | G O] T
e m e ho
CP cQ CR cs




62 M M O M OHM M E
N~ "1

EJ EK EHN Nto M MOEMO HMO ENO EL EO

NONH O M NH2 ES EP EQOER FF ~Ove O FFH'"II

~00\ V

~-Me EW EV ol NM e Nomi IN- Nme EX EY EZ FA WD 2005/ 012256
PCT/ GB2004AR9 s/ 2256 PCT/GB2004/003179
60
N
/W /\Q/g-NHMe | P O
0 OMe N
CT ;
Ccu cv CW:
;
Q pe
N _ Me "
N N H €
Me Me Me!
1
DA
CZ
CX
CY
¥, C;
DB DC
cl F
cl F
DF DG
) .
N
N o} Me
¥ ﬁ
Me\ﬁ%e Me
Me
DK
DI ".

ET EU



63 Qv *"N~Me N NJ ™ "e i JI\JIl FB FCFDFE &XP FF FGFHFI N F, / C 1
NNH NOW NF FK FL FM F 1 N~F \/ FN One sub-set of groups selected
fromtable 2 consists of groups CA to EU  Anot her sub-set of groups
selected f 2 consists of groups CAto CV.
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Particularly preferred groups selectgd from Table 2 include groups CL CM
and ES, and nost preferably CL and CM 1In another general enbodi nent, when
R3 is an aza-cycl oal kyl gr oup, t he group Xin the conpound of the formul a
(1) is preferabty R=A N whererm A Ts €O —10NRS(C=5)
Additionalny\gi;zlternatlvely en R3 ijs an az -cycIOaIky roup t he

nitrogen atom he aza-cycl oal kyf group is prefgerably not su stlt ted WO
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havi ng attached thereto a subsitutent selected fromcyano, and substituted
or 10 unsubstituted am no, am noal kyl, am di ne, guani di ne, and car banoyl
groups. In a further general enbodinent, R and R3 are each other than an
unsaturatqu nit[qgen-containing het erocyclic group or a nitrogen-containing
het eroaryl GPoWF*2%y a benzfiuan or benzt hi ophene gr oup CRIEREMMIIAYL sai d

ni trogen-containing heterocyclic grogp, nitrogen-containing heteroaryl
group, bicyclic benzfuran or 15 benzthi ophene group are |inked directly by a
single bond to a substituted pyridyl or phenyl group. In another general
eMdemmF ' i i i ehr-a—H-ve—rerber ed

ni tr ogen- cpnt ai ni@\ WMGS I

oxa- al kyl ene, thija-al\Nkyl epe or laza-jal kyl e

or Vi allkyl ene,
het eroaryl| or pipe~di ne ¢roup 0 an u

substilt d anyl, 20
yri dyd up. jIn

general, it is preferred fhat the conpoun ntion, where they
contain a | carbo ic aci ¢ groupjccontainino nore than pne sujgg group.
Particul ar| and Preferred $ub-croups of the formfPae (1)} (1a) &nd (1) One

particul argroup of conpolnds of the inuvehtion is represented by the(fornula

J

25 (I'1): W 2005/ QpR256 PC | GB2004}003179| 66 O NHD 2 R, NRS NN
HH(lIl) pr salfq of taujoners oxidps or | vidt es| t her eof enein R,
R2, R3 and] Y arelea i ndependen ky el ected fr , Re, @h ag

defi ned hef ei n.

FF FG FH F1
== \ﬁ ESS
N F \ ; P~ \ "z \(N)‘\OMe
FJ FK FL ™
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One sub-set of groups selected from table 2 consists of groups CA to EU.
Another sub-set of groups selected from table 2 consists of groups CA to CV,

Preferred groups selected from Table 2 include groups CL, CM, ES, ET, FC, FG
5 andFH.

Particularly preferred groups selected from Table 2 include groups CL, CM and ES,
and most preferably CL and CM.

In another general embodiment, when R? is an aza-cycloalkyl group, the group X in
the compound of the formula (I) is preferably R'-A-NR* wherein A is CO,

10 NREC=0) or O(C=0). Additionally, or alternatively, when R? is an aza-cycloalkyl
group, the nitrogen atom of the aza-cycloalkyl group is preferably not substituted



———— ———— )

5 Wthin formula (I11), it is preferred that R2 is hydrogen or Cl-4 alkyl
(e.g. C1L.3 alkyl), and nore preferably R2 is hydrogen. In one sub-group of
conpounds of the formula (I1), RL is: (i) phenyl optionally substituted by
one or nore substituents (e.g. 1, 2 or 3) .' selected fromfluorine;

chl ori ne; hyW@2%301286 and 6- menbered saturated 10 het er oBYDGBDOLOWBLS
containing 1 or 2 heteroatons selected,fromO0O, Nand S, the heterocyclic
groups being optionally substituted b 4one or more Cl.4 al kyl groups; Ir
Cl. 4 hydrocarbyl oxy; and Cl4 hydrocarbyl; wherein the Cl -4 hydrocarbyl and
Cl.4 hydrocar byI OXy groups, are opti onaII substituted by one or nore
subst it uent 8vith@palky i;nFPW Hpkrddey 2.3 dibydephenzofh4Wiegineosty, ani no, nmono and
di -Cl. 4 al ky, J_}lg@ hal ophenyl , saturated carbocyclic groups
having 3 to m%%é%%ﬁng% re preferably 4, 5 or 6 ring nenbers, e.g. 5
or 6 ring nenbers) or saturated heterocyclic groups of 5 or 6 ring nenbers
and cont ai nm@mrgmezalnetbedmmenyesmalbylemdmroqflsﬁaamnatpmm 2,

3-di hydro-b [ 43 4] e C|IC het er.oar

cont ai ni ng ‘gérglé&ofﬁ v?gl‘egﬁ eragao&)égéall 3?%8%310 p(i"é fgf%‘fﬂeltf ﬁ‘ébsﬁfu%gr a

bi cycl i c Shebeusabstituted oxcfoleayiory o dyglobexithipl ggodpet er oat om sel ected from 0, S
and N; the nonocyclic and bicyclic heteroaryl groups each being optionally

substituted._b ne or ubsti fuen el ected from(fluqrine; chlorine;
Cl.3 hydr océ‘?éﬁﬂ §en"5ﬂgﬂ’%9§ &%@%ﬁﬂ%@%ﬁ%ﬁ%@%ggw uted by hydroxy,
WO 2005/ 012 2R 1Rl meRAMSH/RRIIMEEd difebl by @ &in FeboﬁETtJ‘Qii%nQé cBc bl ve or six

nmenber ed saturated carbocyc]ic or heterocycli group cont aining up to two
het er oat ons biatlicarEerowped i, is gthenthang meiety Mnta)lmag g@uﬁshqtqrmrﬁlcgr@up

G~ 4"y o AP RSP bR R Bt R e oo SRRPEOR, o1 C ot &

sel ected fromfluorine; hydroxy CI -4 hydrocar byl oxy; am no; nono- or
di - Cl - 4 10hyde mﬁa'ttbygmerahembaduhena soylel then emdiety eontaindig acﬁgfr oups havi ng

from3 to 12 rin rrber er one carbon atonms of the
hydr ocar byl W%drlr’ﬁnﬁ q@%%ﬁygﬁlaé@g "61993?1& HCBRYSHC 8t oup sel ect ed
fromO, NH pRY:EOEYSEBup or R! is other than a moiety containing a bis heteroaryl group

comprising two five membered heteroaryl rings linked together by a single bond.

In another general embodiment, R'-A-NR*is other than an optionally substituted
15  nicotinoyl-amino or benzoyl-amino group when Y-R? is an alkyl, cycloalkyl,
optionally substituted phenyl or optionally substituted phenylalkyl group.

When A is a bond (and optionally when A is CO, NR¥C=0) or O(C=0)), YR

may be other than a cycloalkyl group substituted at the 1-position with a

hydrocarbon chain simultaneously bearing an oxy substituent such as hydroxy, an
20  aryl substituent and a diazole or triazole substituent.

Preferably, R! or R3 each are other than a moiety containing a substituted phenyl
group having thio and/or oxy substituents such as hydroxy, alkoxy and alkylthio at
both the 3- and 4-positions of the pheny! ring.

In a further general embodiment, when Y-R’ is unsubstituted or substituted benzyl
25  or phenethyl or naphthylmethyl, X may be other than C;.5 alkylamino or Cy.7

acylamino.



10 Wthin group (i), a sub-group of groups R consists of phenyl optionally
substituted by one or nore substituents selected fromfluorine; chlorine;
hydr oxy; Cl1.3 hydrocarbyl oxy; and Cl.3 hydrocarbyl wherein the Cl.3

hydr ocar byl i optionally substituted by one or r stifyents
chosen from‘ﬁgg@%giyz,%(’fl uorine, Cl1.2 al koxy, am no, mnﬁgﬁ@g{@éﬁ%)
al kyl am no, saturated carbocyclic groupg 15 having 3 to 7 ring nenbers (nore

preferably 4, 5 or 6 ring nmenbers, e.g. 5 or 6 ring nenbers) or saturated
het erocyclic groups of 5 or 6 ring nenbers and containing up to 2

het er oat o Sk RhA-R? Bt @Bhdlinclile AIGAM AR B YAl BRTROUNDS of

the formula (I1) Is'selected from e and ddditionally
from a sub- setta¢hed theraihan ensuibgiiteted of substituted isidazade gioup- 20 fur anyl
3-furanyl, imdazolyl, 2-pyridyl, indolyl, 2-thienyl and 3-thienyl, each

optional | y su@stitutseds r L [ t S S ted 41 fluorine,
chlorine, CI1. gh‘;;}‘gr‘gga%e#g@f%%n&‘@cwg%d’?éég rgw?ﬂég@?lgﬂaé{ I Ig}seubsti tuted
by hydroxy, HRYisbydrogener algt.hoxy. Wthin the group of conpounds defined by

the formula (I1), where RL is (i) an 25 optionally substituted phenyl group,
it may be,. for exanple n.,unsubstitut henyl . .group or a,.

2- mnosubst | 38?%‘%3“:5%%#3%%@!‘??’36& ,er%dggaﬁs f ligty i Which 4ifVehs i ¢ ut ed
or 2,6 di subshérbberthi® on@iifl@hQérozry] gotp RYkedt Hest9lot viblali Oxi ne,  where

the substituents are selected from hal ogen; hydroxyl; Cl -3 al koxy; and Cl.3

al kyl groups aliiine; oxarabeylens, thisspliylenqpersapralkylenp eiogn e ryuesubsititedit ed by
oo and di - VRSt G hiEARASat Haddary P fibiRiddYing Ssaickiny . AT N0

nono and di - I*Kyl*am no, or sa aving 3 to 6
ri ng nmenber s lamthgattachad theadte d stisitetenicsglebted frgmonypso, ahd Substituded ari ng nenber s

and contajin het er oat o sel.ected f.rom N.and O | n one enbodi nent,
R is sel¥tt e‘gls’fh?sgﬁ\t P A aly LA F’,guﬁmfhlnﬁbarﬂgﬁﬁg’fmo?’i F8P%ydr oxyphenyl ,
2- met hoxyphenyl , 2-net hyl phenyl, 2-(2-(pyrrolidin- | -yl)ethoxy)- phenyl,

3- f | uor ophenyjn.a f3rteR gheralRatyinen?, Fo-2di RP aereaghehs tharPar insementdt
hydr oxyphenyl , 2-fl uor o- 3- net hox

) - phenyl , 2-fl uoro-5-nethoxyphenyl,
2-chl or o- 6-  rErPESRYERBHNE heserpeyshie §1O5P 9k & RISPFRATEINfHINIng ,%teﬁyaéll%‘%/‘@phenyl and
2-chloro-6- o 5 penzfuran or benzthiophene group wherein the said nitrogen-containing
heterocyclic group, nitrogen-containing heteroaryl group, bicyclic benzfuran or
15  benzthiophene group are linked directly by a single bond to a substituted pyridyl or

phenyl group.

In another general embodiment, neither R! nor R? contain a moiety in which a five

membered nitrogen-containing heteroaryl group is linked directly or via an

alkylene, oxa-alkylene, thia-alkylene or aza-alkylene group to a substituted aryl,
20  heteroaryl or piperidine group or to an unsubstituted pyridyl group.

In general, it is preferred that the compounds of the invention, where they confain a

carboxylic acid group, contain no more than one such group.

Particular and Preferred Sub-groups of the formulae (1), (Ia) and (Ib}

One particular group of compounds of the invention is represented by the formula

25 ()



fl uorophenyl, and is optionally further selected from

5-fl uoro- 2- net hoxyphenyl. 10 In another enbodinent, RL is selected from
unsubstituted phenyl, 2-fluorophenyl, 2-hydroxyphenyl, 2-nethoxyphenyl,

2- met hyl phe (pyrrolidin-I- yl)ethoxy)-phenyl, 3 ,
3-nethoxyph2%§??%g@§$3ifIuorophenyl, 2-f 1 uoro- 6-hydroxy5 gﬁﬁ?@BMEﬂ%J

2-fl uoro- 3- nmet hoxyphenyl and 2-fl uoro-5-nethoxyphenyl. Particular groups R
are 2,6-difluorophenyl, 2-fluoro-6-nmethagyphenyl and 2,6 15 di chl orophenyl.
One particularly preferred group R is 2,6-difluorophenyl. Another
particularly preferred group RL is 2,6-dichlorophenyl. Wen RlL is (ii) a
nmonocyclic heteroaryl group containpng one or two heteroatons selected from
0, S and N or a bicyclic hetergaryl/ group containing a single 20 heteroatom
exanpl es of nonocyclic and bic&tlicrﬂ$teroaryl groups include furanyl (e.g.
2-furanyl and 3-furanyl), imdazolyly py©dyl (e.g. 2-pyridyl), indolyl,

thienyl (e.g. 2-thienyl and 3gthie roupg. The optional substituents
for such groups can include cﬁlo 1 hegdnet hyl, nethoxy,

hydr oxynet hyl , met hoxynet hyl, nor i nom¢{ hyl , pi perazi nonet hyl ,

N- et hyl ypi per azi nonet hyl and 25 pHperidinyInethyb groups. Particul ar
exanpl es of groups (ii) include unsubstituted 2- Hranyl, :
3-nmet hyl - 2-furanyl, unsubstituted 4-(1H)-im dazolyl, unsubstituted 5-
(I'H) -i m dazol yd saltsioestatdinieisuir@tiogidésisranivhtes thafealst i t ut ed 3-t hi enyl

2-met hyl -3- thjenyl ,ang _uns tituted, 3-pyrrolyl, and further, exanpl es
i ncl ude 4- met W ?@91-‘"‘31{}\/\%’2%)@?#8%?256" By, peleriadzizom q,R ifgrﬁ}lﬂffaﬁ
S-(1-pyrroli didprkd aBEHY! - 2-furyl and 5-(4-norphol i no) met hyl -2-furyl. groups.
Wen R is (iti) an optionally substituted cycloal kyl group, it can be for

example a _substituted or unsubstituted,cyclopropyl, cycl obutcé{lj, CEIC| opent yl
or cycl ohekyl Wathyy iorpula (i it i preterped thatiR s hygireasp or €15 alkst (etauCad alkyhef er r ed

cyol oal Kyl gr b B O, O opyl | 1 hydr oxycyol opr opyl and
unsubstituted cycl ohexyl, cyclopentyl and cycl obutyl.
In one sub-group of compounds of the formula (>I/I), R!is: i
1) phenyl optionally substituted by one or more substituents (e.g. 1, 2 or 3) ‘
selected from fluorine; chlorine; hydroxy; 5- and 6-membered saturated ¢
10 heterocyclic groups containing 1 or 2 heteroatoms selected from O, N and S, the |
heterocyclic groups being optionally substituted by one or more Cy.4 alkyl groups;;‘
Ci.4 hydrocarbyloxy; and C.4 hydrocarbyl; wherein the C,-4 hydrocarbyl and Ci4 .}
hydrocarbyloxy groups are optionally substituted by one or more substituents
cbosen from hydroxy, fluorine, C.; alkoxy, amino, mono and di-Cy.4 alkylemino,
15  phenyl, halophenyl, saturated carbocyclic groups having 3 to 7 ring members (more
preferably 4, 5 or 6 ring members, e.g. 5 or 6 ring members) or saturated | X
heterocyclic groups of 5 or 6 ring members and containing up to 2 heteroatoms ;

selected from O, S and N; or 2, 3-dihydro-benzof{1,4]dioxine; or '

(i) amonocyclic heteroaryl group containing one or two heteroatoms selected
20 from O, § and N; or a bicyclic heteroaryl group containing a single heteroatom
selected from O, S and N; the monocyclic and bicyclic heteroaryl groups each being
optionally substituted by one or more substituents selected from fluorine; chlorine;
Cy.3 hydrocarbyloxy; and C; 3 hydrocarbyl optionally substituted by hydroxy,

P owem——



In the context of fornmula (11) and the group Rl, exanples of optionally
substituted 10 hydrocarbyl groups are optionally substituted nethyl, ethyl
and propyl groups wherein one of the carbon atonms of the hydrocarbyl group
is optionally.r by 0, NH, SO or SQ2. Particul ar exanpl es of such
groups incl u gzﬁgey{ﬁ%? ethyl, trifluoromethyl, methyl an%FﬂBﬁ%ﬂM@aHgtitut ed
with a carbocyclic or heterocyclic greggp having from3 to 12 ring nmenbers,
sul phonyl met hyl substituted with a 15 carbocyclic or heterocyclic group
having from3 to 12 ring nenbers, hydroxynethyl, hydroxyethyl,

3- hydr oxy- 2- I S . ] .. Exanpl es
of hydrocar b@\goqgl}é’on&%tgsﬁﬁ%g &c%‘? ogc%gﬁorﬁ%ﬂl%eﬁgdy%e %tgéggag%ﬁ%%é gﬂg’gl%l%%géjdé? e as set
out above i ngilyecaedising p defwabdidroricmo felatozifram OJBand BBt i cul ar car bocyclic
and heterocyclic groups include unsubstituted or substituted phenyl, 20

i ndol yl , t et @iézol ydubstitiicd oo lnysubstiited eyolbatisyl groip haviag frow 3 topd gey azi nyl, N

nmet hyl pi perazinyl, imdazolyl wherein the optional substituents may be

sel ected frOfPH& Yroup RLO0, and sub-groups thereof, as defined herein. In
anot her sub-group of conmpounds of the fornula (11), RL is a_Cl4 hydrocar byl
group opt? on@Y) y &tpshydreragy] gpup aptionally spbstittegd by ang o moreMbEEBEHS f r om
fluorine, 2 I 4 r - BRind BR%0- & i, ,CL. 4
hydr ocar byl a%léﬁﬁa%ﬂg%b%%ﬁ)g%%ﬁ#g?%%gﬂ’ig@nbr’ou%g %%fbﬁé from3 to 12
ri ng nenber shydaomrivieenisan;and taxbbeychie orhetéroeyclit grmipohaviiefromd iod2mimgl gr oup

ti | | | db t | ected f 0, NH, SO and
Sp. I one. BiBOtFERceRn P F o BPmrm o o ifeEy e wRB 12256
PCT/ GB2004/ OGoAly Rreplabay i atdhnick greth 8lbtsh kD B2, SCHIPEDR and SCRCHR:

and R is a carbocyclic or heter ocycFli%g group sel ect ed from phenyl ; five

menbered heteroaryl rings having up to het ergafom ri ng nembers selected 5
fromN, & an¥ithin Zowp G Riseb-groured grves i consisgol phenvhertiangiiy pbstifutedio

ni trogen ring, BRIGISESre shtskfiefts sdlbdied RHRSIUSHnS AhidkiAk HaRAY; 8[.omat i C
one or

het erocyclic T1ngs contalning
hydrocarbyloxy; and C,.5 hydrocarbyl wherein the Cy.; hydrocarbyl group is

optionally substituted by one or more substituents chosen from hydroxy, fluorine,
C\ alkoxy, amino, mono and di-Cy.4 alkylamino, saturated carbocyclic groups

15 having 3 to 7 ring members (more preferably 4, 5 or 6 ring members, e.g. 5 or 6
ring members) or saturated heterocyclic groups of 5 or 6 ring members and

containing up to 2 heteroatoms selected from O, S and N.

In another sub-group of compounds of the formula (II), R} is selected from (i) and
(iii) above and additionally from a sub-set (aii) where sub-set (aii) consists of 2-

20  furanyl, 3-furanyl, imidazolyl, 2-pyridyl, indolyl, 2-thienyl and 3-thienyl, each
optionally substituted by one or more substituents selected from fluorine, chlorine,
C.3 hydrocarbyloxy, and C;.3 hydrocarbyl optionally substituted by hydroxy,

fluorine or methoxy.

Within the group of compounds defined by the formula (II), where R'is (i) an

25  optionally substituted phenyl group, it may be, for example, an unsubstituted phenyl
group or a 2-monosubstituted, 3-monosubstituted, 2,3 disubstituted, 2,5
disubstituted or 2,6 disubstituted phenyl group or 2, 3-dihydro-benzo[1,4]dioxine,
where the substituents are selected from halogen; hydroxyl; Ci.; alkoxy; and Cy.3
alkyl groups wherein the Cy3 alkyl group is optionally substituted by hydroxy,



two heteroatomring nmenbers selected fromN, 0, S and 502; C3.6 cycl oal kyl
groups; indole; and quinoline; 10 wherein each of the carbocyclic and
het erocyclic groups Rla can be optionally substituted by one or nore

substi t uent fromfive or six nenbered saturat - tic

car bocycl i cﬁg?gdsﬁg%zg?ocycl I C groups containing up to tm&drﬁ(gfzgf’@@?% ring
menbers selected fromN, 0, S and 50268hydroxy; amino; oxo; nmono-Cu_a

al kyl am no; di-Cl.4 al kylam no; fluorine; chlorine; nitro; Cl4 alkyl-(Oq 15
wherein g is 0 or 1 and the Cl4 alkyl noiety is optionally substituted by
fluorine, fywimox§ ., dkox¥, ahlooyyonr am di40y.¢ allylamiino, e sdvemted cadbeyciit ed

non-aromati c car.bocyglic ,or heterocyclic grqQup confainin to two

het er oat om ¥PHY l}%}%g’r@ %s‘_%‘}ge%?% ¥ r sﬂna&dqu%mc@uﬁ%ﬁ%r ngd

CL. 2-al kyl Ab@s amPeSitdihiag § 02 kR fvadinsGeRURS fidhr Pehd 07 formula (11) are
set out in Table 1 above. 20 One sub-group of preferred groups R1-CO

consists of _the groups J, ,AB, AH,_ AS, AL, AS, AX _AY, AZ BA _BE, BD BH,
BL, BQ and @S?HE&H’GP%P%{%J%%W&OUQV@H]&‘Wd ehooyh Adluorapherylidre groups A to

BF. A furt 5 - } 51 ke A to BS.
Parti cul grl p?’é?eer%éwg? %E’}Sg{hgffisg’szt ﬁéﬂlg?gﬁ%g’sz& &’Ig%%g?\%ngﬂjl n ?atbl el e.g.
t he sub- 25pleayl, ddherapheny], HmehdxyphenB(,6-dibionephenylofiuatfo-@onpounds of the
i nvention i epresent by .t he. f or mul 1 1): 2005/ 0

pCT G004 B BRES gt iy S dloch s MRS RRRRRY oo,

taut omers OMeﬂio@Ig(}ﬂﬁﬁ, DAfluGR-S-aictmxipheng ol 6-dichiesstienylRind 2RhlorB3-and Y are as
defi ned herein. anpl es and preferences,

s of,, for the roupﬁ R, R2, R3 and
Y are as seflugsgpheanhgud isptignally dwghst srlectesiirgm 8- ‘@F%T’%%h‘(’@’?,m’()’i-), (1), (la),
(I'b) and (11) unless the context
10  In another embodiment, R’ is selected from unsubstituted phenyl, 2-fluorophenyl,

2-hydroxyphenyl, 2-methoxyphenyl, 2-methylphenyl, 2-(2-(pyrrolidin-1-
yhethoxy)-phenyl, 3-fluorophenyl, 3-methoxyphenyl, 2,6-difluorophenyl, 2-fluoro-
6-hydroxyphenyl, 2-fluoro-3-methoxyphenyl and 2-fluoro-5-methoxyphenyl.

Particular groups R! are 2,6-diftuorophenyl, 2-fluoro-6-methoxyphenyl and 2,6-
15  dichlorophenyl.

One particularly preferred group R! is 2,6-difluorophenyl.
Another particularly preferred group R! is 2,6-dichlorophenyl.

When R! is (ii) a monocyelic heteroaryl group containing one or two heteroatoms
selected from O, S and N or a bicyclic heteroaryl group containing a single

20  heteroatom, examples of monocyclic and bicyclic heteroaryl groups include furanyl
(e.g. 2-furanyl and 3-furanyl), imidazolyl, pyridyl (e.g. 2-pyridyl), indolyl, thienyl
(e.g. 2-thienyl and 3-thienyl) groups. The optional substituents for such groups can
include chlorine, fluorine, methyl, methoxy, hydroxymethyl, methoxymethyl,
morpholinomethyl, piperazinomethyl, N-methylypiperazinomethyl and

25  piperidinylmethyl groups. Particular examples of groups (ii) include unsubstituted
2-furanyl, 3-methyl-2-furanyl, unsubstituted 4-(1H)-imidazolyl, unsubstituted 5-
(1H)-imidazolyl, unsubstituted 3-furanyl, unsubstituted 3-thienyl, 2-methyl-3-
thienyl and unsubstituted 3-pyrrolyl, and further examples include 4-methoxy-3-



I ndi cates otherwi se. Particul ar sub-groups of conmpounds of the formula (111)
I ncl ude: (i) conpounds wherein R is a heteroaryl group containing 1, 2 or 3
het eroatom ring nmenbers selected fromN, 0 and S; 10 (ii) compounds wherein
R is a Cl-6wiyshosakdy!l group optionally substituted by one or nore
substituents selected fromfluorine, hydroxy, Cl4 hydrocaP6¥yiGBRes4/003478 no,
nmono- or di-Cl-4 hydrocarbyl am no, and @harbocyclic or heterocyclic groups
having from3 to 12 ring nmenbers, and wherein 1 of the carbon atons of the
hydr ocar byl group may optionally be replaced by an atom or group sel ected
from 15 0, Nﬁﬁnsﬂie-anpbrminvﬁ)ﬂﬁﬂ(}ﬂmﬁlry@m(mﬂégiﬂﬂﬁﬁc?hﬁﬂﬁl‘ziﬁrﬂ non-aromatic
carbocyclic or heterocyclic group having from3 to 12 ri'ng nménbers.

Exanpl es of &WPdunds of the formula (111) wherein R is (i) a heteroaryl
group include 5- and 6-nenbered nonocyclic heteroaryl groups, e.g.

cont ai ni ng fcWh&R'Z@(iﬁﬁhﬁéﬁ{&ﬂmysmimﬁabﬁﬂmkfdugeﬂcﬂeﬂ&exd}hﬁ@g S 1n one
enbodi nent, the heteroaryl group is a nonocyclic gfoup containing | or 2

ni trogen ri ngubptikfiRd-ar unsyhstibias ayelopenpoelickabutyl, ayblopeeylerayclghexyt oups ar e
selected fro o RS [ . Al Al 2 nitrogen ri menbers, for
exanpl e p;éri g?cﬁlg pyﬁitﬁnéi%\l;clrll@%l %&géﬁﬁgéﬁﬁéﬁﬁf&%‘ﬁ]ﬁ%ﬂﬁ% ?)gl,cﬂ’gﬁe particul ar
sub- group comsitistl,fhgriot apdhydroxpt Patichlardxapyles ofidyclodRy? @RS OhRES 1 -

PCT/ GB2004/ 003%1?7;,2 72 Thf I’&g};trdgroaréil %gg:aga can be gnbsubstitut ed or
substituted BFISHYClsPropshd-Rdsenycycloprepyhand upsubstifuicd cxslahexglanpl es of
conpounds of cgél@pénﬁjlﬁhﬂ@ycﬁdﬂu . wherein R is (ii) an optionally substituted
C,. 6 hydrocarbyl group include those in which the hydrocarbyl group is 5

unsubstituted hydrocarbyl, for exanple unsubstituted alkyl such as nethyl,
ethyl, pr opylh}thesca%tﬁgfgﬁ%?m}m%gﬂ), ddusiaseyp R, exasinien of optipeadlyysubstitutesent yI - and

3-pentyl. ' | = t] ar bocyclic or
het er ocyclloi ?@gggﬁgylﬁ%ﬁgg@#ﬂ%sﬁgl g@é@ﬁﬁnﬁg@%gﬁg%ﬁ@@cﬁ%& erocylic

group i s nonodigrdin oneanfdhe carbon atoms of the hydrocarby! group is optionally replaced by

O, NH, SO or 8O, . Particular examples of such groups include methyl, ethyl,
trifluoromethyl, methyl and ethyl substituted with a carbocyelic or heterocyclic
group having from 3 to 12 ring members, sulphonylmethyl substituted with a

15 carbocyelic or heterocyclic group having from 3 to 12 ring members,
hydroxymethyl, hydroxyethyl, 3-hydroxy-2-propyl, propyl, isopropyl, butyl and
tertiary butyl. Examples of hydrocarbyl groups and carbocylic and heteroacyclic
groups are as set out above in the general definitions of such groups. Particular
carbocyclic and heterocyclic groups include unsubstituted or substituted phenyl,

20  indolyl, tetrazolyl, triazolyl, piperidinyl, morpholinyl, piperazinyl, N-
methylpiperazinyl, imidazolyl wherein the optional substituents may be selected

from the group R'°, and sub-groups thereof, as defined herein.

In another sub-group of compounds of the formula (1I), R!is a Cj4 hydrocarbyl
group optionally substituted by one or more substituents selected from fluorine,

25  hydroxy, Cy.4 hydrocarbyloxy, amino, mono- or di-C;.4 hydrocarbylamino, and
carbocyclic or heterocyclic groups having from 3 to 12 ring members, and wherein
1 of the carbon atoms of the hydrocarbyl group may optionaily be replaced by an
atom or group selected from O, NH, SO and SO,

In one embodiment, R! is a group R™-(V),- where:



contains up to 2 heteroatons sel ected from oxygen and nitrogen. Particul ar
10 exanpl es of such groups are cycl ohexyl and piperidi no. Another sub-group
of conpounds of the fornmula (1) can be represented by the formula (1V): O
(R11)t NHO /"1 Ns U NNH(IV) or salts or_tautoners or

N- oxi des or ;Vgﬁlogst/i%%?hereof; 15 wherein R and R2 are astOEFBHYHOHEPei n; an
optional second bond may be present betWeen carbon atoms nunbered 1 and 2;
one of Uand T is selected from CH2, CHR13, CR'RI3, NR14, N(OR 5, 0 and
S(Ot; and the other of Uand T is sel ected from, NR14, 0, CH2, CHR',

C(R') 2, andlﬂs@!orrllso 1, 2, 3 or 4 is 0, 1or 2;, 20 It" is selected
from hydroge ti I ne C .3 alkyl (e.g. nethyl)
and C1. 3 al k Egg?@fﬁw (%%%Pg é@f‘ d from hydr ogen, NHR14, NOH,
NOR14 and Ra- Rb,ls aﬁ%cyalmlm&t@cmdgmmwc&ﬁmnﬁ -Rb; Rd is selected

froma bond, CO S02. and .SO2NR; o 2005/ 012556 PCT/ GB2004/ 003179
73 R8, Rb andi¥® Ia?fébe&%d il‘fé‘?‘@%b@?&?rbé‘”ééﬂp ethetgreatopyring mewbers seleted r om C1. 4

sat ur at ed gﬁydﬁ&ﬁw dapt ionally substitut ed by hydroxy, Cl1_2 al koxy,
hal ogen or a monoéyclic’'5- or 6-nenbered carbocyclic or heterocyclic group,
provi ded t hat smhmmbertd betrrvatyl bingOcogitamihg ancewydwb pitrdgecxiagpleatbersf , and

set .out above for conpounds of

Pt erences. ko ioagh R o BeREl B el PR
two heteroatom ring members selected from N, O, S and SO»;
Cs.6 cycloalkyl groups; indole; and quinoline;

10 wherein each of the carbocyclic and heterocyclic groups R'® can be optionally
substituted by one or more substituents selected from five or six membered
saturated non-aromatic carbocyclic and heterocyclic groups containing up to two
heteroatom ring members selected from N, O, S and SO,; hydroxy; amino; oxo;
mono-Cj.4 alkylamino; di-C,.4 alkylamino; fluorine; chlorine; nitro; Cy4 alkyl-(O)q-

15  wherein q is 0 or 1 and the C;4 alkyl moiety is optionally substituted by fluorine,
hydroxy, C;.; alkoxy or a five or six membered saturated non-aromatic carbocyclic
or heterocyclic group containing up to two heteroatom ring members selected from
N, O, S and SO,; phenyl and C;.;-alkylene dioxy.

Specific examples of groups R!-CO- in formula (II) are set out in Table 1 above.

20  One sub-group of preferred groups R'-CO consists of the groups J, AB, AH, AJ,
AL, AS, AX, AY, AZ, BA, BB, BD, BH, BL, BQ and BS.

Another sub-group of groups R!-CO consists of the groups A to BF,
A further sub-group of groups R'-CO consists of the groups A to BS.

Particularly preferred groups are the groups AJ, BQ and BS in Table 1, e.g. the sub-
25  set consisting of AJ and BQ.

Another group of compounds of the invention is represented by the formula (III):



otherwse. Wthin formula (1V), r can be 0, 1, 2, 3 or 4. In one enbodi nent,
r is 0. In another enbodinent, r is 2, and in a further enbodinment r is 4.
10 Wthin fornmula (1V), one sub-set of preferred conpounds is the set of
conpounds  Wwas eookesg i S only a single bond between the s
nunbered 1 and 2. However, in another sub-set of conpoun%g?kﬁﬁgﬁbgvg’a
doubl e bond between the carbon atons ndkbered 1 and 2. Another sub-set of
conpounds is characterised by gem di substitution at the 2 15 carbon (when
there is a single bond between carbon atons nunbers 1 and 2) and/or the
6-carbon. Preferred gem di substiRients include difluoro and dimethyl. A
further sub-set of conpounds is chaggcterised by the presence of an al koxy
group, for exanple a methoxy e carbon atom nunbered 3, i.e. at a
position a wth respect to t T ZO/VS%?in formula (1V) are
conmpounds wherein, for exanple, | g/ sel ddt e romany of the follow ng
ring systens: (Rlt)r R14 (R11) OG2 N-RpMLr . la Gl R G3 WD 2005/012256

PCT/ GB2004/ 003179 74 (Rtt)r /R 141 (Rt)ZN~ R14 Q t)r A Rta NRta & &6
(Rtt)r (Rtt)r NNR14 (Rit)r RI3 G/ BB (@ Preferred ring systens include Gl
and G3. A pr etropkieer tawiomers ou p-oidesonrpalvatessthodeefhii n fornula (1V) can be

represented by, LBE r'T &% RhAd ¢ a¥Rds definedherdin RT) T

Examples of, and preferences, for the groups R!, R?, R® and Y are as set out above
5  for compounds of the formulae (0), (1), O, (Ta), (Ib) and (II) unless the context

indicates otherwise,

Particular sub-groups of compounds of the formula (III) include:

i) compounds wherein R’ is a heteroaryl group containing 1, 2 or 3 heteroatom

ring members selected from N, O and S;

10 (i) compounds wherein R’ is a Cy.¢ hydrocarbyl group optionally substituted by
one or more substituents selected from fluorine, hydroxy, Ci4 hydrocarbyloxy,
amino, mono- or di-Cy4 hydrocarbylamino, and carbocyclic or heterocyclic groups
baving from 3 to 12 ring members, and wherein 1 of the carbon atoms of the
hydrocarbyl group may optionally be replaced by an atom or group selected from

15 O,NH, SO and SO,; and

(i) compounds wherein R' is a non-aromatic carbocyclic or heterocyclic group

having from 3 to 12 ring members.

Examples of compounds of the formula (1) wherein R! s (i) a heteroaryl group
include 5- and 6-membered monocyclic heteroaryl groups, e.g. containing lor 2

20  heteratom ring members selected from O, N and S. In one embodiment, the
heteroaryl group is a monocyclic group containing 1 or 2 nitrogen ring members.
In another embodiment, the heteroaryl groups are selected from 6-membered rings
containing 1 or 2 nitrogen ring members, for example pyridine, pyrimidine,
pyrazine and pridazine groups, one particular sub-group consisting of pyrazinyl and

25  pyridyl.



NHOTR21 /~U NNHH(IVa) 5 or salts or tautoners or N-oxides or
sol vates thereof; wherein RL and R2 are as herei nbefore defined; one of U
and T is selected from CH2, CHR13, CR11R13, NR14, N(OR15, 0 and S(Ot; and

t he ot her Owazﬁ(g% -{rzsés sel ected from CH2, CHR 1, A R11)go %ﬂ&f@?wl Kyl :

0, 1 or 2 2; 10 K" is sel ected from hydrogen an

R13 is selected from hydrogen and R8- R¥2 R14 is selected from hydrogen and
Rd-R6; Rd is selected froma bond, CO C(X2)X, SO and S0O2NR, Re, 'R' and R
are as hereinbefore defined; and 15 R15 is selected fromCl-4 saturated
hydrocarbyl de ihetarmbtyy geups cin e unbsubstitaied oo sypstitu@d. by auielooxgore pratpigen or a -
nonocyclic 5- m)rsé Ejggered carbocyclic or heterocyclic group. WO

2005/ 012256 §6 Y3179 75 Exanpl es of, and preferences, for the
groups R and R2 are as set out above for corrpounds of the fornulae (0),

(), (1), (I é)xam(:leb))fmmbo(uﬁds)oﬁxhd: fsmuln {HT) ordrtedn R isi (il apticmaldy her wi se. | n

f la (1Va),. T b | ected f LR13, NRL4, 5
N?r0)m|$1§ (o :??Hb%ﬁg réﬁ’g"‘%a{ léﬁ%ﬁﬁwﬁﬁp 9{03%%%%‘8&?#’3%%% PR IS .O(R11) 2,
and C=0. sl n yhiidsgiefel hiyBiceasyl, &r eRatBft hhdt%ﬁitﬁte&*'alk?ﬂﬁcﬁ%me%l 'e?aypr ef erably

selected from h}/drogen nmonocycl i c earbocyclic and heterocycl i ¢ groups
havi ng from ranyl, soprapyl. betiagbutylrhutyt L-menky).2-perylapd 3cpesbd. pr ef er abl y

acyclic saturated Cl4 groups) 10 optionally substituted by one or nore

substi tuent s a8kt §fcdi Ry dh&¥H R '1AX P non-aromatic carboeyclic or heterocyclic

group include those wherein the carbocyclic or heterocylic group is monocyclic and
contains up to 2 heteroatoms selected from oxygen and nitrogen. Particular

10 examples of such groups are cyclohexy! and piperidino.

Another sub-group of compounds of the formula (T} can be represented by the
formula (IV):

R 3

IZ\

(V)

or salts or tautomers or N-oxides or solvates thereof;

15  wherein R! and R? are as defined herein;
an optional second bond may be present between carbon atoms numbered 1 and 2;
one of U and T is selected from CH,, CHR ', CRURY, NR!, N(O)R', O and
$(O)y; and the other of U and T is selected from , NR', O, CH, CHR", CR");,
and C=0;1is 0, 1,2,3 0r4;tis 0, lor2;

20 R is selected from hydrogen, halogen (particularly fluorine), Cy.; alkyl (e.g.
methyl) and C).; alkoxy (e.g. methoxy);
RY is selected from hydrogen, NHR™, NOH, NOR" and R-R";
R™ is selected from hydrogen and R%R";
RY is selected from a bond, CO, C(XHX', 80; and SO,NR”;



hal ogen, am no, nono- or di-Cl.4 hydrocarbyl am no, and nonocyclic
carbocyclic and heterocyclic groups having from3 to 7 ring nenbers (nore
preferably 3 to 6 ring nmenbers) and wherein one or nore carbon atons of the
Cl . 4 hydrocar byl roup may optionally be replaced by O, NR,

X C(X2), C()@)‘}(%"?’("%?GR is sel ected from hydrogen and C1. Zﬁ’?ﬁ?&’é@%ﬁ . and
X1 is 0, Sor NRand X2 is =0, =S or =NB . Rl1l is preferably selected from
hydrogen and net hyl and nost preferably is hydrogen. R13 is preferably

sel ected from hydrogen; hydroxy; hal ogen; cyano; am no; nono- 20 Cl .4

sat ur at ed hy®f,alanl R ars R kereiitefole defimdd;Wnat ed hydrocar byl am no; nonocyclic
5- or 6-nenbered carbocyclic and heterocyclic groups; Cl-4 saturated

hydr ocar byl Ropt pelerded §om (ha setunptedcdhydspcarbpl aptipnalizisubstituted by hydrakwgen or a

monocyclic 5g¢, 9Bz NP r%ﬁx ' roup.  Rarticul ar
exanpl es of Rig ggxe}’ ’ ﬁ?ﬁ?ﬁ%@ﬂa ﬁ%@?@éy °§ﬁ19‘%ec‘in’% E% a%%/lﬁa{gﬁhﬁgpo(c (X?l%. 25
met hyl am no) gy, rabkiged thet g and@tchpot beOtsphultameapist. and butyl), C. 2 al koxy
(e.g. nethoxy), Cl.2 alkylsul phonam do (e.g. methanesul phonam do),

hydr oxy-CL. 2 vl e g. dr ox hyl 1 . 2-al koxy-Cl .2 al kyl (e.g. .

et hoxyrre# hyﬁ%{%‘eﬁ/@(’ ﬁgﬁ%@cis,go%g@ﬂ%&%ﬁ@m? Vr?&%{‘hoxyet hyl ),
carboxy, O _domapdmdy 68thb otitluldeq)J(IL) (TE)AHATTTP GAl¥ds)th@etht i idiicatel- 2- al kyl
(e.g. am nonethyl). Particular exanples of Rl4 are hydrogen; Cl.4 alkyl
optionally s Qietwisest ed by fluoro or a five or six nmenbered saturated

het erocyclic group (e.g. a group selected from 5 (i) nethyl, ethyl,

n- propyl, 1-mw; t tyirpf BOHmESt nyl met hyl ;
and/or (ii) g-h?%gorr%ﬂea%é h@‘}”’éﬁ%‘?%%%}a?ﬁ%gﬁ?ﬂ%‘?; c%@rf)%%g{/ s
substituted embedimanist ist2aedinnfurtherembodiment kigld. (e. g. 2- pyri dyl net hyl);
substituted or unsubstituted phenyl-Cl -2 alkyl (e.g. benzyl); Cil4

al koxycanrfonyg:al: N - ¥ oTo) , ituted and
10 uns ubslpi t ﬁ‘{%l-gﬁf Eﬂ‘éﬁ}yﬁm %ﬁé g’ﬁﬂ%’&( 9@%%&@&%%0%&%&%2{%@?@;6% 0 yl);
substituted whan thers isasily 4 singld bond betoredir the sirboestohe nembearey 1 agd 2ups such as
pyridyl (e.g. 2-

However, in another sub-set of compounds, there is a double bond between the

carbon atoms numbered 1 and 2.

Another sub-set of compounds is characterised by gem disubstitution at the 2-
15  carbon (when there is a single bond between carbon atoms numbers 1 and 2) and/or

the 6-carbon. Preferred gem disubstituents include difluoro and dimethyl.

A further sub-set of compounds is characterised by the presence of an alkoxy group,
for example a methoxy group at the carbon atom numbered 3, i.e. at a position ¢

with respect to the group T.

20 Within formula (IV) are compounds wherein, for example, R® is selected from any

of the following ring systems:

(R‘I‘I) (R‘l‘()

r I
0 /Cj’
: N
G2 ~R™

(R11)r

R‘M
jo 1

Gl G3



pyridyl and 6-cbloro-2-pyridyl) and pyrimdinyl (e.g. 2-pyrimdinyl);

Cl. 2-al koxy- C1.2 al kyl (e.g. methoxynethyl and nethoxyethyl); Cl4

al kyl sul phonyl (e.g. methanesul phonyl). 15 Preferred conpounds i ncl ude

t hose in whi ' i.S CHR13 (nore preferably CH2) and ' R14 nd (ii)
Tis CHR13 (%)r{é)h%tpg%sgr ably CH2) and U is NR14. One parti%ﬁ*’ép%ﬂ%g?éﬁr ed
sub-group of conpounds of the formula (lI) can be represented by the
formula (Va): R19) WO (R11bN Rl14a NH OR2k H H NN H(Va) 20 or salts
or tautoners or N-oxides or solvates thereof; wherein Rl4, is selected from
hydrogen, Cl.4 alkyl optionally subqﬁituted by fluoro (e.g. nmethyl, ethyl,
n-propyl, i-proffyl}, butyl«and 2,2, @ )piflu aethyl),(RE&rIopropylnethyl,
phenyl - Cl1. 2 al kyl gy~ benzyl ), CL. car bonyl WO 012256

PCT/ GB2004/ 003179 | 77 (e.g.ethoxycarbponyl} and t-butyl oxycarJonyl),
phenyl - C1-2 al kg rbanyl (e.g. dﬁﬁrbonyl), 2-dkoyy-Cl -2 al kyl
(e.g. nmethoxynethyl and ne ﬁoxyethyl), and™*CG#4 aIkyIsquhonJ? Gé

(e. g. net hanesul phonyl ), wherein the phenyl npieties when present are
optional ly substityjed by one to thnee substituents 5 | ected from

; . ; T
fluorine, chlorin® )g.-4 al koxy optR o |1y gubstitutdB By fluge or CL..2-
al koxy, and Cl.4 al tionally su inNrfed by fluoro . 2-al koxy;
wi s0, 1, 2or 3; o

G7 G8 G9

Preferred ring systems include G1 and G3.

A preferred sub-group of compounds within formula (IV) can be represented by the

formula (IVa):
o 1"
R! (R™),
NH o T
R U
= ) N
N—N H
H

5  or salts or tautomers or N-oxides or solvates thereof;

wherein R! and R? are as hereinbefore defined;
one of U and T is selected from CH,, CHR*, CRMR3, NR™, N(O)R”, O and
S(O)y; and the other of U and T is selected from CH,, CHRY, C(RM),, and C=0; r is
0,1o0r2;tis 0,1 or2;

10 R"is selected from hydrogen and C,.; alkyl;
R" is selected from hydrogen and R®-R®;
R'“ is selected from hydrogen and R%-R?;
R? is selected from a bond, CO, C(XHX!, SO, and SO,NR®;
R?, R® and R°® are as hereinbefore defined; and

15 RYisselected from Cy.4 saturated hydrocarbyl optionally substituted by hydroxy,

C1.2 alkoxy, halogen or a monocyclic 5- or 6-membered carbocyclic or heterocyclic

group,



R2 is hydrogen or nethyl, nost preferably hydrogen; Ru and r are as
her ei nbefore defined; and 10 R19 is selected fromfluorine; chlorine; C-4
al koxy optionally substituted by fluoro or d-2-al koxy; and Cl-4 al kyl

optionally Sﬂ%% by fluoro or Cl-2-al koxy. Another
preferred su -gr‘ésfﬂdghg’ conpounds of the formula (1V) can %d;ﬁéirdéjg#@gfe?t ed by

the formula (Vb): R19) w (R 11)r ONH @3R2 NN %%R14a N-NHH (Vb) 15 or
salts or tautoners or N-oxides or solvates thereof; wherein Rl4a is sel ected
from hydrogen, Cl-4 alkyl optionally substituted by fluoro (e.g. nethyl,

ethyl, n-pr OpEkmnﬁIEéJtEfoﬂ')d reﬁ%ésl, ﬁﬂ%ezgrgud)gﬁ] ahd f{e" ecﬁ@tsg'tydu)c t bove for

cycl opropyl nmet hyl’, phen Cl-2 a : enzy . oxycar bonyl
(e.g. et hoxycaﬁmmd& qumu;aleé&)y v A, )(Ib)phré(ﬂbllm{dssmeaﬂohtexycar bonyl

(e.g. 20 benz , Cl.2-al koxy-Cl-2 al kyl (e.g. nethoxynethyl and
met hoxyet hyl )led?@é%gghgﬁmX% kyl sul phonyl (e.g. nmethanesul phonyl), wherein the

phenyl  npieties when present are optionally substituted by one to three
substituents Isfkmula ¢, Dinrtfmblyrselectet from ¢ig,, OER'A CRRRYYNBRH; i onal |y

pubet 18 DR3BS o BB SR, Pt e

PCT/ GB2004/ 008:® 78 R2 is hydrogen or nethyl, nost preferably hydrogen;
R11 and r are as herei nbefore defined; and R19 is selected fromfl uori ne;

chlorine; Cl.4 oxy..optjonal Ly substitu d,b
In %e de u%lmonps for su st1t¥16nts R§1 and Rt"f3 1sypreferably selected from

hydrogen; monocyclic carbocyclic and heterocyclic groups having from 3 to 7 ring
members; and C,4 hydrocarbyl (more preferably acyclic saturated C4 groups)

10 optionally substituted by one or more substituents selected from hydroxy, oxo,
halogen, amino, mono- or di-C.4 hydrocarbylamino, and monocyclic carbocyclic
and heterocyclic groups having from 3 to 7 ring members (more preferably 3 to 6
ring members) and wherein one or more carbon atoms of the C;.4 hydrocarbyl
group may optionally be replaced by O, S, SO, SO, NR”, X'C(Xz), cXHX;

15 R°is selected from hydrogen and C;.4 hydrocarbyl; and

X'is O, S or NR® and X? is =0, =8 or =NR".

R!! is preferably selected from hydrogen and methyl and most preferably is
hydrogen.

R is preferably selected from hydrogen; hydroxy; halogen; cyano; amino; mono-
20  Cj.4 saturated hydrocarbylamino; di-C14 saturated hydrocarbylamino; monocyclic

5- or 6-membered carbocyclic and heterocyclic groups; C.4 saturated hydrocarbyl

optionally substituted by hydroxy, C,.2 alkoxy, halogen or a monocyclic 5- or 6-

membered carbocyclic or heterocycelic group.

Particular examples of R are hydrogen, hydroxy, amino, Cy.; alkylamino (e.g.

25  methylamino) Ci.4 alkyl (e.g. methyl, ethyl, propyl and butyl), C-; alkoxy (e.g.
methoxy), C1.; alkylsulphonamido (e.g. methanesulphonamido), hydroxy-Ci.2 alkyl
(e.g. hydroxymethyl), C1.;-alkoxy-C., alkyl (e.g. methoxymethyl and



or Cl.2-al kk oxy; and Cl4 al kyl optionally substituted by fluoro or
Cl-2-al koxy. 5 In formulae (Va) and (Vb), when wis 1, 2 or 3, it is
preferred that the phenyl ring is

2- monosubst i -apnosubstituted, 2, 6-di substituted, 2, 354 Shidob b €d, 2, 4-
di-substi tut e‘gaéiagiog?%bﬂ ituted, 2,3,6-trisubstituted orspcq#éé% Wosd

2,4,6-trisubstituted. Most preferably tthe phenyl ring is disubstituted at
positions 2- and 6- with substituents selected fromfluorine, chlorine and
met hoxy. 10 R' is preferably hydrogen (or r is 0). R148 is nost preferably

hydrogen or npt@ykyetfINecRbGiET 5,%5{3/3@ & formula (Va)
can be represent ngeby ’%ﬁe (’)rgfﬁfhé m?gﬁ%gtﬂg %H %g gg-a%‘&‘z‘%%ﬁf/ N N-NH
H (Via) 15 oalkgde.gsantnomethylders or N-oxi des or sol vates thereof; wherein

R20 is selected from hydrogen and nethyl; R21 is selected fromfluorine and

Rt and ez | Bfg e RARBRE G R AR ek i S B R R ekl oy
20 et hoxy, di édafiwecoreixhmemuberéd satiraed hepfobyely geaug (B.gna ylooy yelededirbar
Phe. for mils (Gr ByEoehsbBsrbogensk el S0 a oospebybeY Ro15°0 Nt ER 20
tetrahydrofuranylmethyl; and/or (ii) 2-fluoroethyl and 2,2-difluoroethyl);
cyclopropylmethyl; substituted or unsubstituted pyridyl-C,.; alkyl (e.g. 2-
pyridylmethyl); substituted or unsubstituted phenyl-C ., alkyl (e.g. benzyl); Ci4
alkoxycarbonyl (e.g.ethoxycarbonyl and t-butyloxycarbonyl); substituted and
10 unsubstituted pheny!-C,.; alkoxycarbonyl (e.g. benzyloxycarbonyl); substituted
and unsubstituted 5- and 6-membered heteroaryl groups such as pyridyl (e.g. 2-
pyridyl and 6-chloro-2-pyridy!) and pyrimidinyl (e.g. 2-pyrimidinyl); Cy2-alkoxy-
C1.2 alkyl (e.g. methoxymethy] and methoxyethyl); Ci4 alkylsulphonyl (e.g.
methanesulphonyl).

15  Preferred compounds include those in which (1) U is CHR" (more preferably CH,)
and T is NRy, and (i) T is CHR"* (more preferably CH,) and U is NR',

One particular preferred sub-group of compounds of the formula (IV) can be

represented by the formula (Va):

R1 9)w

(Va)

20  or salts or tautomers or N-oxides or solvates thereof;
wherein R} is selected from hydrogen, Cy4 alkyl optionally substituted by fluoro
(e.g. methyl, ethyl, n-propyl, i-propyl, butyl and 2,2 2-trifluoroethyl),
cyclopropylmethyl, phenyl-C.; alkyl (e.g. benzyl), C1.4 alkoxycarbonyl



OR22a NN N-NHH (VIb) or salts or tautoners or N-oxides or solvates
thereof; wherein R20 is selected fromhydrogen and nethyl; R2la is selected
fromfluorine and chlorine; and 5 R22a is selected fromfluorine, chlorine

and net hoxy. ' ar conpounds within formula (Vlib) i -
4-(2,6-difl nggﬁgéédﬁ?%" ani no) - | H pyr azol e- 3- car boxyl i ¢ aclipki(jzmg”gﬁm‘m)03179

pi peridin-4-ylam de; 4-(2,6-difluoro-benzoyl am no)-1H pyrazol e-3-carboxylic
acid (1-nethyl-piperidin- 4-yl)-amde; 10
4- (2, 6-di chl or o- benzoyl am no) - 1H pyrazol e- 3- car boxyl i ¢ aci d

P 7 &Y kel nd o SR R MM 0, s o

| H- pyrazol e- 3-carboXylic "aci d piperi di

N-oxi des or sbenztosscartayBof2-alkoxy-€ o alkd (e. grmripoxymethykpadinds of t he
yenon L GERLRRRIEEY U AR bR, b i o 1
and Y are as hpigienthémpreseieire optlomily sibstifutall By-oneto fhréesubitBehts car bocyclic
be an unsubst peiER LR BBRYs FAETER Ure ARPBEEITELY TbGHBIedty oAt Sig

alkoxy, and C.4 alkyl optionally substituted by fluoro or Cy.;-alkoxy;

wis0,1,20r3;

R? is hydrogen or methyl, most preferably hydrogen;

RY and r are as hereinbefore defined; and

10 RYis selected from fluorine; chlorine; Ci4 alkoxy optionally substituted by fluoro
or Cy.;-alkoxy; and Cy.4 alkyl optionally substituted by fluoro or C,.;-alkoxy.

Another particular preferred sub-group of compounds of the formula (IV) can be
represented by the formula (Vb):

R19)w

R%/\‘L” N\R'Ma
N—N
H

15  or salts or tautomers or N-oxides or solvates thereof;
wherein R'™ is selected from hydrogen, C1.4 alkyl optionally substituted by fluoro

(Vb)

(e.g. methyl, ethyl, n-propyl, i-propyl, butyl and 2,2,2-trifluoroethyl),
cyclopropylmethyl, phenyl-Cy.; alkyl (e.g. benzyl), C1.4 alkoxycarbonyl
(e.g.ethoxycarbonyl and t-butyloxycarbonyl), phenyl-C,.; alkoxycarbonyl (e.g.

20  benzyloxycarbonyl), Cy.o-alkoxy-Ci.; alky! (e.g. methoxymethyl and
methoxyethyl), and C).4 alkylsulphony! (e.g.methanesulphonyl), wherein the phenyl
moieties when present are optionally substituted by one to three substituents
selected from fluorine, chlorine, C;.4 alkoxy optionally substituted by fluoro or Ci.-
alkoxy, and Cj.4 alkyl optionally substituted by fluoro or Ci.2-alkoxy;

25 wis0,1,20r3;



substituted carbocyclic or heterocyclic ring bearing one or nore
substituents selected fromthe groups RLO and R10e as herei nbefore defined
The carbocyclic or heterocyclic ring may be aromatic or non-aronmatic and 5
exanpl es of wﬁ*‘fbﬁf 255? ocyclic rings are set out above. |pctR826090838%t of the
group G pretéerre eterocyclic rings are those containing a nitrogen ring
atom t hrough which the group Gis conmicted to the pyrazole ring.

Particul ar heterocyclic rings are saturated heterocyclic rings containing
up to 3 nitrogen atons (nore usually up to 2, for exanple 1) and optionally
an oxygen at mswégeﬁﬁkﬁetﬁxmkﬁfﬂblﬁm g rings are six nenbered rings
such as pi peridine, plpera2|ne nethyl pi perazi ne and norphol i ne. Wen
the group G |Rs %Pdc,fe@ﬁ)@fcl}?é?m@ eredafined, andcan be, for exanple a 6-menbered aryl
ring. For ex or it can
be a substi ?ﬁ)iggele%eny ﬁ‘%ﬁ’%%@%ﬁ?ﬁ @lone ygﬁo{?ﬂéhgggw s&ggl ected
fromthe growp€.}5kety;and ORl@Ikyb@txbmlbnsnbﬂi‘tme@bﬁﬁﬁmm@d.CII-lchoxyabst i tuents,
when present, are nore typically small substituents such as hydroxyl

hal vdr t h t hyl
ond’ oyel ofr ol Bl RERARA VB SRR s 1.2 s oA Y bRl ot o
or hydr ox%/ (eamondsybhuau@dret-xhyﬂo)subshmtme GgﬁMEtﬁ:hte&,rbﬁ}M:sﬁbsﬁl:teW Xis a

non- aronati ¢ hef ey oc e other a six

menber ed mn@b‘;‘z‘%ﬁt{“ﬁe‘ﬁ é; g.%s @Qri&gwﬁéﬁ%ﬁd édmsﬁ?sﬁg’é?$ 3‘%’5 a 5, 6-fused
bi cyclic het ﬁy?é?%b’lly tﬂé@#{ﬁgl 1‘(ﬁ1\% 1'|s‘F%Bﬁﬁﬁ%ﬂ%%ﬁ%oﬁﬁorfs@lEﬁ&'@-dﬁltﬂguﬁsﬂﬁlehtgvent ionis

represented by the for _ | (virr) or
sal ts or tautseleetedfrom fieooine.cbdorioe andmethibxs t hereof : 25 wherein R, R, R3
and Y are as defined herein, W 20051012256 PCTI G820041003179 81

10 R!'is preferably hydrogen (or r is 0).

R!* is most preferably hydrogen or methyl.

One preferred sub-group of compounds of the formula (Va) can be represented by

the formula (V1a):
R
@]
R
R
Ay
N—N  H
H (Via)

15 or salts or tautomers or N-oxides or solvates thereof;
wherein R is selected from hydrogen and methyl;
R*! is selected from fluorine and chlorine; and
R?% is selected from fluorine, chlorine and methoxy; or
one of R*! and R* is hydrogen and the other is selected from chlorine, methoxy,

20  ethoxy, difluoromethoxy, trifluoromethoxy and benzyloxy.

Another preferred sub-group of compounds of the formula (Va) can be represented

by the formula (VIb):



Preferred groups Rl, R2, Y and R3 are as set out above in the section headed
"General Preferences and Definitions” and in relation to conpounds of the
formulae (1) and (11) and sub-groups thereof as defined herein. For the

avoi dance of i1t is to be understood that each gen ificb
preference,%gﬁﬁﬂﬁq%ﬁé and exanpl e of the groups Rl may %g%k%ﬁgﬁﬁgﬁﬁgﬁth
each general and specific preference, gbodi nent and exanpl e of the groups
R2 and/or R3 and/or R4 and/or R10 and/or Y and/or R5 and/or sub-groups
thereof as defined herein and that all such combi nations are enbraced by
this application. The variousgbuncti onal groups and substituents nmaking up

t he conpounds of the 10 for (1) are typically chosen such that the-

of the fornula (1) does not exceed 1000.
More usual Iy, the nol ecu Weiglft of the conpoundxyﬁll be | ess than 750,
for exanple less than 70 fihan 650, | RS than 600, or less than
550. More preferably, the nolegyl a meﬁbht s than 525 and, for
exanple, is 500 or less. 15 PBrti ar_tlconpundg of the invention are as
illustrated in the exanples belo\W. /Salt$” Sotvates, Tautoners. |soners.

N- Oxi des, Esters, Prodrugs and | $ptRpes Hnl ess otherwi se specified, a
reference to a particular conpouft al so includes iogVﬁ) salt, solvate, and
protected fornms thereof, for exanple, as discussed b Io&. Many conpounds of
the formia (G las@P uduidrs bONIGic OF Bilesiflidchy TOF exanple acid 20 addition
salts or, in certain cases salts of organic antd inorgani c bases such as

car boxyl at e, vﬂwtqhhﬁ?‘?d&eelamdiﬁmmélp&mgmamzilmahylﬂI such salts are within the

scope of thi&m,nventi nd.references tg conpounds of the formula (I)
i ncl ude the gal ¢ Sﬁ%}@%’?%ﬁ‘ﬂ%‘l@c HB@.“&S in the preceding sections of
thi's appl iscati®ns seMcked fidth BEREES ShibAnd MdWRoxy! ) shoul d be taken to refer
also to fornulae (0), (10), (I), (lta), 25 (Iby, (1), (1), (1v), (lva),

(va), (Vvb), (Ma), (VIb), (VLI) or (VLI % and sub-groups thereof unless the
cont ext i ndi CAFtiElap torapends Within fogumla (MIP>sludeT/ GB2004/ 003179 82 Salt forms

may be sel ected and prepared according to nethods described in

Phar maceut i c-(gadiflyororiegpexlamiag)-1alyeeeledroarbaxglicsed piperidisrhylemidest ahl
(Editor), 4-(2,6-difluoro-benzoylamino)-1H-pyrazole-3-carboxylic acid (1-methyl-piperidin-

4-yl)-amide;

10 4-(2,6-dichloro-benzoylamino)-1H-pyrazole-3-carboxylic acid piperidin-4-ylamide;
and
4-(2-fluoro-6-methoxy-benzoylamino)-1 H-pyrazole-3-carboxylic acid piperidin-4-
ylamide;

or salts or tautomers or N-oxides or solvates thereof.

15 A further group of compounds of the invention is represented by the formula (VII):

G o9
RWN/Y\RS
N—N H
" (VID)

or salts or fautomers or N-oxides or solvates thereof;
wherein R, R? and Y are as hereinbefore defined and G is a 5- or 6-membered

catboeyclic or heterocyclic ring.



Camlle G Wernuth (Editor), ISBN 3-90639-026-8, Hardcover, 388 pages,
August 2002. 5 Acid addition salts nay be formed wwth a wide variety of
acids, both inorganic and organic. Exanples of acid addition salts include
salts formed with an acid selected fromthe group consisting of acetic,

2, 2- di chl oWORBYIE6 5dj pic, al ginic, ascorbic (e.g. L-%@E%\”gp‘ﬁ()“?m
L-aspartic, benzenesul phonic, benzoi cgn4-acetam dobenzoic, butanoic, (+)
canphori c, canphor-sul phonic, (+)-(1S)-canphor-I|0-sul phonic, 10 capric,
caproic, caprylic, cinnamc, citric, cyclamc, dodecyl sul phuric, ethane-1, 2-

di sul phoni c4, et hanasul phoni ¢ hydr oxyet hanesul phopic, form fumari c,
gal actari c, T%feﬂ??%ﬁ@,m. ?%Bﬂ%ﬁgfztbt#&?ar °§'F]Eﬁ:?¥ efe,(g)cap %{ﬁl%ﬂf’éc CBe .

D- gl ucur oni gubstitu@ll hrdoEyRlit Or Heterbcﬁ:!ﬁbi’iﬁﬁb%g@p@&p;ﬂbwﬁbktﬁpe:ﬂd ycolic,

hi ppuric, hydrobromi ¢, hydrqghl orjc, hydriodic, isethionic, (+)-L-lactic,
(f) - DL- | act fedecterd froamp Biegroups Rypind B ™ a5 heginbefore qefined - nal i ¢, nal oni c,

(th)-DL-mandel i c, met hanesul phoni c, napht hal ene-2- sul phoni ¢, napht hal ene-

1,5 -di sul pirediahocioltVd Y ocot AOREY A8 Bo arBine@ értloh.arfihhdid éng Ol €ic, orotic,
oxalic, palmtic, panoic, phosphoric,” propionic, L-pyroglutamc, salicylic,
4- ani no- $al ¢xypiles of sudbdwtesocyslietingsare sstiowtiahos, In thedomtend of thagroup, (+) - L-

tartaric, thi i - LG.. undecyl eni c and val eric acids, as
wel | as 20 gc@’%’?‘g%ﬁ%"e ﬁ%agcﬁ%g%ggntg&ggi)@%lﬁmgféﬁ & &ﬁt%%?ﬁ“% parti cul ar
group of salhitheengbwl & ivéomattedtofthe pyrakzole B, IBasticuddi heteratyclivithigsodi c,
phosphoric, nitric, sulphuric, citrig, lactig, succinic, malejc, malic,

i set hi oni c, areﬁ@PH’é‘qu&eteﬁ&YfféﬁB%%ﬁ Cﬁﬁmuﬁt@ﬁl}é‘i‘i‘&eﬂlam&@m “HRsul phoni c,
et hanesul pheyy Gor exRARI)RhE BRI AN:G gel AbR! PhrticAfe bk fmplBY GRAGPI C,

but anoi c, nal 6n?rce,)f gF%ch oniH}? a%g? 2_5}6’521.ct olgl’oni_lc aci ds.pOje preferred group
of sal t $0 coragssiresiymesatierest rings wach s piperidipeipsnizine, N-matdhwl piperaziaeli pi c,
L-aspartic an&j DL-Ilacti c acids. Particularly preferred salts are

hydr ochl or i &5 REPRIRRS 2005/ 012256 PCT/ GB2004/ 003179 83 For exanple, if the

compound is anionic, or has a functional group which may be anionic (e.g.,
- COOH may b&he®@d' groug Gdna aarbadyclioppuindt danbapidr eadplaa §umdmlial aryl

ring. For example, the group G can be an unsubsituted phenyl group or it can be a
substituted pheny] group bearing one or more substituents selected from the groups

15 R and R'® as hereinbefore defined. The substituents, when present, are more
typically small substituents such as hydroxyl, halogen (e.g. fluorine and chlorine),
and Cy.4 hydrocarbyl (methyl, ethyl and cyclopropyl) optionally substituted by
fluorine (e.g. trifluoromethyl) or hydroxy (e.g. hydroxymethyl).

In one general embodiment, when X is a non-aromatic heterocyclic group, then R?
20  may be other than a six membered monocyclic aryl or heteroaryl group linked
directly to a 5,6-fused bicyclic heteroaryl group.

A further group of compounds of the invention is represented by the formula (VIII):

R

S
0’/ NH o
R? Y
N—-N H
H (VIID)
or salts or tautomers or N-oxides or solvates therecf,

25  wherein R', R%, R® and Y are as defined herein.



cation. Exanples of suitable inorganic cations include, but are not limted

to, alkali nmetal ions such as Na+ and K+, al kaline earth cations such as
Ca2+ and Mgt+, and 5 other cations such as Al3+. Exanples of suitable
organi c cations include, but are not limted to, ammoniumion (i.e., NH4)

and substi {witgok@m¥eni umions (e.g., NH3R+, NH2R2+, NHBmceMed)sxanpl es of
sone suitable substituted ammonium ions are those derived from ethylam ne,
di et hyl ani ne, dicycl ohexyl amine, tri&thyl anmine, butyl an ne,

et hyl enedi am ne, ethanol am ne, diethanol am ne, 10 pi perazi ne, benzyl am ne,
phenyl benzyl am ne, choline, nmeglum ne, and tronethamne, as well as am no
aci ds, suchPmertes growps RARaWgindiRiere adsetennatpive irothe aectiondmmiedquat er nar y
anmmoni um i of.i s 4+, re .t.he,conpounds of the forrmula (1) contain an
ami ne functi Wera?lﬁgeféz’mf/a?v‘%ﬁﬁﬁmé% épgg\’glag?ﬂr@rff)ﬂ%ogﬁ‘fst@ef or exanpl e by
reaction wi fdimake &) kivd dl)iang salgeflupd eR6LAIMEIAG Hieteiftet hods wel | known to the
skill ed person. Such quaternary anmmoni um conpounds are within the scope of

formula (1), The salt fo of. .the conpoun of the invention are typically
phar maceut | B a""é‘%&?&‘_b‘?écgfuét’étdf fasbe ﬂs@ﬁ‘ga?ﬂ% (S‘Fn“ﬁaeﬁn BHAS cal |y

accept abse gRfdrénca bl ﬁﬁﬁe}{a&plﬁﬁftﬂﬁ%@ﬁpﬂil-ma}ﬂw combiflRRGRHT | Cal |y
Acceptable Salts,™ J. Pharm Sci., Vol. ©6,” 20 pp. 1-19. Hoyever, salts that
are not phagengdand spabify praferenseabmbodiment and exdpeple pf the gravgs RS andderer nedi at e
fornms which i zph i I t.abl e salts.
Such non- phla{%décge;tq? irlicl:lgjlar3%%%?2%&%%@&@&%%@%% °f§§§51§‘§’d useful, for
exanpl e, | nhértia apdithat 4t fich@ombinatiepairaéhifracedibytthie apgliatiomds of t he
invention, also formpart of the invention. 25 Conpounds of the fornula (1)

cont ai ni ng am ne_.fupction ma | so. form N. oxides. A reference herein to
a conpound of® tHEYf g’r“ﬁﬁ?%ll EOPY Msuﬁgﬁgegfsr{gd'\aqg 'ﬁ?’r’gﬁéompﬁ‘?'}@fiogﬁmal so i ncl udes
the N-oxpdeforMRI(® afe HPIFROY BtbsePRNich kS R eNAEcular 3Eighe of R ChmPHEnd gfne or nore
than one nitrogen atom may be oxidised to forman N-oxide. Particul ar

exanpl es of the fmulo@hdes robeccrr (82 bty voelivghe Balegilatiwsighial thhe N- oxi des
of a tertiapy,AMA%ifbe fesdinah 996 To bR eR 1708096 1ess than 650, o less

than 600, or less than 550. More preferably, the molecular weight is less than 525

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

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

Unless otherwise specified, a reference to a particular compound also includes

ionic, salt, solvate, and protected forms thereof, for example, as discussed below.

Many compounds of the formula (I) can exist in the form of salts, for example acid
20  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
forms of the compounds. As in the preceding sections of this application, all
references to formula (I) should be taken to refer also to formulae (0), (1%, (I), (I2),
25  (Ib), (1), (II), (IV), (IVa), (Va), (Vb), (VIa), (VIb), (VII) or (VIII) and sub-groups

thereof unless the context indicates otherwise.



e ———— ]
contai ni ng heterocycle. N-Oxides can be forned by treatnent of the
corresponding amne with an oxidi zing agent such as hydrogen peroxide or a
per-acid (e.g. a peroxycarboxylic acid), see 5 for exanple Advanced O ganic
Chem stry, by Jerry March, 4th Edition, Wley Interscience, Ea es. Mre
parti cul ar WP 29¥8%¥es can be made by the procedure of PET/GRE "Elg%ip (Syn.
Comm 1977, 7, 509-514) in which the ag@ ne conpound is reacted with
m chl or oper oxybenzoi ¢ acid (MCPBA), for exanple, in an inert solvent such
as dichl oronet hane. 10 Conpounds of the forrmula (1) may exist in a nunber of

different geopetric isoneri nd taptoneric fo nd .references to
conpounds osaﬁ"é’“ﬁg}ﬂmﬁée ??53?@FEF&%&]B§F$T%%3M@§}%§E&%BF’“{’He avoi dance of
doubt, wher @hareRanSaIBaRr&eriEds, Solection) amdUss, P Bleirich SeR (Edifer), SOMeri ¢ or
tautoneric forns and only one is specifically _described or shown, all
others are ecﬁeWé@%“%r%ﬁh’éE)aéS%ﬁi 3-80039+026¢8; Hardegvero388pagami e, in
conpounds OfAutg{iﬁzf)@f.”U' a (lI) the pyrazole group nay take either of the
following two tautoneric forns A and B. For sinplicity, the general formula

(I') illustrates formA but the fornula is to be taken as_enbracing both

t aut oner Pc Atk addlition salty raypbe fopmed pith y widRariely of agjdy, trgh ingrganiqasdH- N H A B
20 O her ex eS | €1 f i nel : e t0-,, enol -,
and enol at e% %#137"3 &é@ﬁﬁﬁ&?ﬁé bée:dﬁéér}r{pﬁlqgf in?ﬁ\géjga g‘iﬂf‘g’@m{eﬁy‘% %:’rir%ér(ei?eg%sai rs:

ket o/ enol ( iftonuthe edupdondieingwy acetio] h24izhkwoacetic, adipidealginio) asaktiohol |

am di ne/ am di ne, ni %ﬁésgl oxi e, WO 2005/ 012256 PCI/ GB2004/ 003179 85

t hi oket one/ Sh&tIHPIFPIVIG f-45pprtisy benrenssylphenicy ponzpic§raggtamudepenzpic—c c=c

butanoic, (+) camphorie, camphor-sulphonic, (+)-(1S5)-camphor-10-sulphonic,

10 caprie, caproic, caprylic, cinnamie, ¢itric, cyclamic, dodecylsulphuric, ethane-1,2-

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

20  acylated amino acids and cation exchange resins.

One particular group of salts consists of salts formed from hydrochloric, hydriodic,
phosphorie, nitric, sulphuric, citric, lactic, succinic, maleic, malic, isethionic,

fumaric, benzenesulphonic, toluenesulphonic, methanesulphonic, ethanesulphonic,
naphthalenesulphonic, valeric, acetic, propanoic, butanoic, malonic, glucuronic and

25  lactobionic acids.

One preferred group of salts consists of salts formed from hydrochloric, acetic,
adipic, L-aspartic and DL-lactic acids.

Particularly preferred salts are hydrochloride salts



H* keto enol enol ate Where conpounds of the forrmula (1) contain one or nore
chiral centres, and can exist in the formof two or nore optical isoners,
ref erences to conpounds of the 5 forrmula (I) include all optical isoneric
forns thereof (e.g. enantioners, epiners and diastereoisoners), either as
i ndi vi dual ‘pa%ﬁgﬁizzgéorrers, or mxtures (e.g. racem c pofidizem)o0nre t wo or
nore optical 1soners, unless the context requires otherw se. The opti cal

i somers may be characterised and ident$¥ied by their optical activity (i.e.
as + and - isoners, or d and | isoners) or they may be characterised in
terms of 10 their absolute stereochem stry using the "R and S" nonencl ature
devel oped byFor Egdmple,lifiho kompanohdRy aliagc, of has fimetivnabigroug ahich ridyese stry by
Jerry March, 4th . Edi i John W]l ey & Sons, York,.1992 _pages 109-114,
and see al s@@&m{?'g"l'hgﬁ?{imgygﬁé%éi%%% . Wel\{?ﬁ%‘)’r"ﬂ?‘i(wﬁé“%e., 1966, 5,
385-415. Optdaficd. EaiPiésofeaiibREns@REE d4tRAs Méhde BaTRRMoPfimlies ) bitHes

i ncluding chiral 15 chrorm,;tm(;graappﬁg (chronat ography on,a chi rzgl support) and
such techni qawal iopssugleps Na'lang , ellsalingeartle eations suchias £ andtMe and.  Wiere
conpoundss of G s TdiPas (AD*, 1€ 3f §Mb@%1£§ﬁfc%aﬁ&{sgﬁa{1?é SRTE bt T Or 1S,
one enantiomer in a pair of enantroners nay I'bI't advantages over the

ot her  enantliniteeirtp, dnomomimrip @.¢., NH;Demdsulstitiéddnngomiain iend eyi,t y. Thus, in

certain 20 cj Ge i 1 desirable to use .a her apeuti ¢ agent
only one of C%ﬁmz ’ t i% ?S‘%‘PI%B ﬁfﬁ? ltﬁlﬂe 3“%?‘5&?&*%0‘@?‘“

di ast er eoi SOBEY fre tH6E Wrilied Hodh: ethfRmihd) iR HylHIng) (ARt BBExEARMESI t | ONsS

contai ning a conpound of the formula (’.I) having, one or nore chiral centres,
wherei n at |teigthylagsg, butylgming, ethylegedigoms, etismplaming, diegmpolagdng, 850 90% or
95% of e <L Sk jngl e 25 opti cal

| somer (fedqg.ﬁg%gir\iwgﬁgryl%ﬁgﬁ%fpgér%ee |léa‘olrlrlgﬁlﬂlﬁéﬁ%%%}a&§g€f§?gl enbodi nent, 99%
or nore (e. guromdhahiaatdsalellyasamigo aidss dueh aolysine ambarginirgf Athexamplpafiand of t he
WO 2005/ 012256 PCT/ GB20041003179 . 86 }Q”rH lta (1) may be present as a single
optical i sonEiUPRR guatepary AMgipapnLion Nt eoi soner ) .

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
15  according to methods well known to the skilled person. Such quaternary

amumonium compounds are within the scope of formula (3).

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,

20  pp. 1-19. However, salts that are not pharmaceutically acceptable may also be
prepared as intermediate forms which may then be converted into pharmaceutically
acceptable salts. Such non-pharmaceutically acceptable salts forms, which may be
useful, for example, in the purification or separation of the compounds of the

invention, also form part of the invention.

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

function also includes the N-oxide.

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

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



The conpounds of the invention include conpounds with one or nore isotopic
substitutions, and a reference to a particular elenent includes within its
scope all 5 isotopes of the elenent. For exanple, a reference to hydrogen

i ncl udes within J cope 'H, 2H (D), and 3H (T). Siml ces to
carbon and %ﬁ?@%ﬁﬁ?ﬁglude wi thin their scope respectiv?ﬁ?%ﬁ§@§&§%fgnd 14C
and 160 and 150. The isotopes may be r &4i oactive or non-radi gactive. In one
enbodi mrent of the invention, the conpounds contain no radioactive isotopes.
Such conpounds are 10 preferred for therapeutic use. In another enbodi nent,
however,  t heoideaaesthe NaGsidesoFa itéisry ARncr s Gzeh AP bAPhIRBES Compounds
cont ai ni ng such, radjoi sotgpes may be useful inh a diagnostrc context. Esters
such as car b®wripmiee betergac¥dt.er s and acyl oxy esters of the conpounds of
formula (1) bearing a carboxylic acid group or a hydroxyl group are also
enbraced 1 1EQ, iR, %FﬁﬁﬁWQH . ai ning the
group -C(:O?§g?u§ﬁ§?gFﬁﬁéﬁ%gban es%@?ﬁgﬁﬁgﬁ%gﬁéﬁﬁé or exaﬁgﬁg§8§&C1.7 al kyl
group, a C3-#xent such ay hyslyegenipergkislapr a per-aidie-g2 o panoyycagbaxaylic agideeer ably a Cl1. 7

al kyl graup. .cular I of .ester.ar S, | e t are not
limted to €°E%‘:ﬂéipﬁ%4&a"c?@%f%@%§w Eydegr@%%@%;ﬁg%ﬁﬁ’e@( =0) OPh.
V\Eﬁarrp! esRof Iateydctenye, Hagdst ex&ge t@mleﬂmey,»]{-gﬁdmmle endde lasé ; bﬁ?uﬁl%)bf‘ (=0 R,
erein is cyl] o ubst i n or.exanple, a CL.7 alkyl group, a
C3. 20 heter olcf/\gl 6?31‘{5%,&&”’-&9@32%@‘%!11 g‘éngﬁ}e 35HBs eqmpaupdis C1. 7 al kyl
group. Parti ad : i : not limted
to, -0OC(=0) O%Ut%vgg?oxy) &%p%({@%#%%{%&éﬁﬁﬁ,%%&%%}%@:m Ph, and
- OC( =0) CH2Phsolvz8t wich @s dishlorgmathasd. by fornula (1) are any pol ynorphic forns
of the compounds, solvates (e.g. hydrates), conplexes (e.g. inclusion

conpl exegy or a%E i 3 ch r.ns, or conpl exes

w th net gq S) Cgl#l g@éﬁ%&%@% @ aﬁd&gér%zq % [ lll.lg S&%}f ﬁ%fﬁe%&gg%%%tﬁgs' By

"prodrugs” iisomedntnd mutomesiniibrensany rdf@eR@0 & @ihidhhd RETh«B2AGM/(D03179 87

tC ﬁgpollcj 2? rr;[J Pglln(;l:uﬁe_z &??&ﬁrfér%?s. IF%I’ Ievagoildgﬁcg o?doblib?,lw Irec 2 Lé%pgugalcge}ggcqgou nd of
one of several geometric isomeric or tautomeric forms and only one is specifically

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

15 For example, in compounds of the formula (I) the pyrazole group may take either of
the following two tautomeric forms A and B. For simplicity, the general formula

(1) illustrates form A but the formula is to be taken as embracing both tautomeric

X
O O
2 A N RZ\(SJL Y

N I
NN H

forms.

Iz

A B

20  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,



For exanple, sonme prodrugs are esters of the active conmpound (e.g., a
physi ol ogi cally acceptable netabolically labile ester). During netabolism
the ester 5 group (-C(=O OR) is cleaved to yield the active drug Such

esters may by esterification, for exanple,
car boxylic amgdggrog?os (-C(=0OH) in the par ent corrpoung %J’dagwre

appropriate, prior protection of any o8fier reactive groups present in the
parent conpound, followed by deprotection if required. Exanples of such
metabolically labile esters include those of the formula 10 C(=0O OR wherein
Ris: Cl 7ahiekbtoh@embthiok Ml nitrblaci-m@dy , -i Pr, -nBu, -sBu, -iBu, -tBu);

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

2- (4- mor phol i n'a) e;ﬂhyl) and 4% ad:lyl oxy- Cl,@al kyl (e.g., acyl oxynet hyl ;
acyl oxyet hyl — ppx(al-e'yl oy?n@t\hyl ,¥> ace G ;(hrret hyl ; 20 1-acetoxyethyl; |
-(1-nmethoxy- | '-methyl)ethyl-car b5'nxy| oxyet 1- (benzoyl oxy) et hyl ;

| Sopr opoxy- car xewyl oxynet lewbl;  1-1 SOPr omonsty- car bonyl oxyet hyl ;

cycl ohexyl - car bonyl oxynet hyl ; 1 cyclohexyl car bonyl oxyet hyl ; 25

cycl ohexyl o car bonyl oxyrreth cycl.ohexyl oxy- car bonyl oxyet hyl ;

(4- tetrahydr%f qea:ﬁga[pgv,g%so@g}e gmqle_, pﬁ)gltqﬂ,pnec))ll'mor)écm:al cent)r/es, an)élcany

1-(4-tetrahy
( A tetrahy dr%%{? %ﬁ;@/%&?&%ﬁ%&‘i gﬁb’;’é/ Wﬁ%&ﬂém references to compounds of the

L 1- (4-tet riahyﬁtnnyﬂy(lam;dlgmlbmﬂyﬂosmhfm)ns tw:cci_f@eglmmmermjmmmw 003199

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

10 their absolute stereochemistry using the “R and 8” nomenclature developed by
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, 385-413.

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

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

20 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 (T) 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 () is present as a single

25  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



e ——

Al so, sone prodrugs are activated enzymatically to yield the active
conpound, or a conpound which, upon further chem cal reaction, yields the
active compound (for exanple, as in ADEPT, CGDEPT, LIDEPT, etc.). For

exanpl e, the prodrug may be a sugar derivative or other glycoside

conj ugat e, WO 20811286 an anmi no acid ester 5 derivative. RTHBREMEBIACtivity
The conpounds of the formulae (0), (I) 6(I), (ra), (Ib), (rr)y, (rer), (v,
(Iva), (va), (W), (Via), (VIb), (VII? or (MI1) and sub-groups thereof are
inhibitors of cyclin dependent kinases, and in particular cyclin dependent

ki nases sel ected from I, 10 CDK@3 CDK3, CDK4, CDKS and CDK6. Preferred
conpounds ar "’"—E‘Hﬁﬂé&’f?ﬂ ePrsentias Aiswle opHeal sromep (&L, eppetienisises sel ected from
CDK1, CDKZ, Gh¥deqfindPK5, for exanple CDKI and/or CDK2. The conpounds of
the invention are al so” considered to be inhibitors of glycogen synthase

ki nase-3 (GSK3). 15 As a consequence of their activity in nodulating or

i nhi bi ti ng CHi dempayeds offles inyenfien inshids pempeunds pithese of meesiseippicexpect ed to
be useful i k di f : ' VAT rol of, the
ol oyl ¢ 1 HRaRMicHelah BRARSE O pfR| o RELABCBRIRGERIANLD, 0 e

t he conpdundsotapdslof hrealamens.eForl exampley £eeféremype do hypiregearindlades withimits f er at i ve

di sorders such as, 6 rs. sl.t.1s.also envisaged that the conpounds of 20 the
i nvention wi Schpebli“L ggﬁg’l anfi?i{t(szaﬁwgq%’&?‘%’fe??%ﬁg cTHYh OWSFIQECEH? ections,
type Il or g{KniRsdcbpe Repetaani?cdPalel e 4R1%0 ats!oaut oi mune di seases,

head trauma, stroke, ‘epilepsy, neurodegenerative di seases such as

Al zhei mer's, notor neurone di sease, progressive supranucl ear pal sy,

corti cobasal Thrdgetnpasapaydis radigagtive Rr nongradipactves b onesmhpdiraent ofties up- gr oup of

di sease st at I WG So kddidast lisaRed,t ﬁoli’m conpounds of
the inventi oﬁ%ﬁ%ﬁ’ %ggﬂg{éé%%gonm g?sédéfa \}ﬁ‘% ﬁﬁﬂf ggtllbgér%, gﬂ%& mmune

di seasesl@ndpmfened dadherapeatic uee. di sedbasmbolikenf hayeverythe eompoundanayegul at i on

of the cell cycl.e, apoptosis,, transeription, .differenti,ati on _and CNS
fUncti o, Theam PRS Sappes P iAo« Copbp it sontiming surh diOisolgBes BB% 012256
PCTI GB2004/ 0Bs3dséfhil irB@diagnostic context.

Esters such as carboxylic acid esters and acyloxy esters of the compounds of
formula (I) bearing a carboxylic acid group or a hydroxyl group are also embraced

15 by Formula (I). Examples of esters are compounds containing the group
-C(=0)OR, wherein R is an ester substituent, for example, a Cy.7alkyl group, a C.20
heterocyclyl group, or a Csg aryl group, preferably a Ci.7alkyl group. Particular
examples of ester groups include, but are not limited to, -C(=0)OCH3,
-C(=0)OCH,CHj, -C(=0)OC(CHa)s, and -C(=O)OPh. Examples of acyloxy

20  (reverse ester) groups are represented by -OC(=O)R, wherein R is an acyloxy
substituent, for example, a Cy.7 alkyl group, a Cy.9 heterocyclyl group, or a Csg
aryl group, preferably a Ci.7atkyl group. Particular examples of acyloxy groups
include, but are not limited to, -OC(=0)CHj3 (acetoxy), -OC(=0)CH,CHs,
-OC(=0)C(CHy)s, -OC(=0)Ph, and -OC(=0)CH,Ph.

25  Also encompassed by formula () are any polymorphic forms of the compounds,
solvates (e.g. hydrates), complexes (e.g. inclusion complexes or clathrates with
compounds such as cyclodextrins, or complexes with metals) of the compounds,

and pro-drugs of the compounds. By “prodrugs” is meant for example any



treatnment of diseases in which there is a disorder of proliferation,
apoptosis or differentiation such as cancer. In particular RB+ve tunours
may be particularly sensitive to COK inhibitors. RB-ve tunmours nay al so be
sensitive tQqdidfsnhiyi Pitors. 5 Exanples of cancers whi ch-fR%dS0dsM Pi t ed

i nclude, but are not limted to, a carcinoma, for exanple a carcinoma of
the bl adder, breast, colon (e.g. colorg@tal carcinomas such as col on
adenocar ci nona and col on adenoma), ki dney, epiderms, liver, lung, for
exanpl e adenocarcinoma, snmall cell lung cancer and non-small cell |ung
carcinomes, eaRRANE is @alértddliRtA8 Into H¥RINLicalRBAIRASmPolnd SHRET | NE
pancreatic 10 carci noma, stomach, cervix, thyroid, proState, or skin, for
exanpl e squafsmsladBl | carcinoma; a hemat opoi etic tunour of |ynphoid

| i neage, for exanple |eukem a, acute |ynphocytic |eukem a, B-cell |ynphoma,

T-cell | h 0. Pz olelel dMa) , hai |
Iy?rghoma?/m;rFw%%&g&%%gﬁg%&m et F@Otﬁ{lj%e[%ﬂ]%;mnyeﬂ)iré ﬂaneage,
for exanpl e ahystodogically BScaptabbminetabolichlglebitestedre [heiriganetabolisinp the epteast i ¢

d : | ' I ia; . thyroid fqlljcul , t f
mesenchyrdl BRMBH-PBRLE sinsfe PR e R e, Suchtishmsdrcomed  tunour
of the centr g} eférifRRAtioN TE Samply, ¥PiEy of HeTh@BkyliccidTH ECEEH)OPD YL Oy,

neur obl astoma, glioma or schwannoma; nel anopm; sem nonm; teratocarci nomg;
ost eosar comathePerestmROUBLGHEh (STFADPIDiRE, TEICS BTUGRUNB Rhany ¢iherdrastivel | i cul ar

cancer; or Kgpasi. f AN B RE EtioWRY b ﬁr@@ LS Wi are sensitive
to inhibiti ogﬁo?é%r?\?/&gr?gmgpmﬁoren&gycl’i node%egge nt E?nas\éés&usgﬁl'ect ed from
CDKI, CDK2, CDK3, CDK4, CDKS and CDK6, for exanple, one or nore CDK ki nases
sel ect ed froffx@mples ofsork metabrlically fabileEis inclygle tapriof thedpwrul€bk2. 25 Wiet her
or not aparti.c ..s one which is sensitive to inhibition by a
cyclin &gpe?&eani(ﬁhvﬁglggleﬁnééy be determ ned by neans of a cell growth assay
as set out i dlkdnpl e 250 bel ow or by a method as set out in the section
headed "Met h g‘lgﬂ%e, -E{,?r%}?ﬁéé-mau\,’\gs%?? 14,%%1%;56 PCT/ GB2004/ 003179 90

Cy.7amino alkyl

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

15  acyloxy-Ci.galkyl

(e.g., acyloxymethyl;
acyloxyethyl;
pivaloyloxymethyl;.
acetoxymethyl;

20  l-acetoxyethyl;
1+(1-methoxy-1-methyl)ethyl-carbonxyloxyethyl;
1-(benzoyloxy)ethyl; isopropoxy-carbonyloxymethyl;
1-isopropoxy-carbonyloxyethyl; cyclohexyl-carbonyloxymethyl;
1-cyclohexyl-carbonyloxyethyl;

25  cyclohexyloxy-carbonyloxymethyl;
1-cyclohexyloxy-carbonyloxyethyl;
(4-tetrahydropyranyloxy) carbonyloxymethyl;
1-(4-tetrahydropyranyloxy)carbonyloxyethyl;
(4-tetrahydropyranyl)carbonyloxymethyl; and

30 1-(4-tetrahydropyranyl)carbonyloxyethyl).



CDKs are also known to play a role in apoptosis, proliferation,
differentiation and transcription and therefore CDR inhibitors could also
be useful in the treatnment of the follow ng di seases other than cancer;
viral infeqlhORRmid8d exanple herpes virus, pox virus, pgeR#d@odldgsrs Virus,
Si ndbi s virus, égenbvi rus, HV, HPV, HCQé and 5 HCW; prevention of AlDS
devel opnent in H V-infected individuals,” chronic inflamuatory diseases, for
exanpl e system ¢ | upus erythemat osus, autoi nmune nedi ated

gl omerul onephyritis, rheumatoid arthritis, losori asis, inflamuatory bowel

di sease, and ‘b SPTRPRETYES arsactveterymzymatically t vield vhesantive porapasdsus f or

exanpl e car GoRAgokhARKiE i resd S, egenerative
di sorders, for ??) examﬁ’;ﬁp%%ﬁﬁ%}?&@dﬁ%&%&&ﬁ E%?B%earc {e}?éa(f%énﬁ gig& fti a,

Par ki nson' s d¢raaplecas in AREHT; GREPT, IREERT, ekl Fopeiample, ¢hd prodrug npiy deent osa,

spi nal mnuscul . rebel |l ar .degeneration; glonerul onephritis;
nyel odyspl asta?ség%&l% rolﬁgg?oﬁhgﬁg}g?ﬂs{ge a{glﬂﬁ%ﬁ%&? Oﬁ%%k??ﬁ?@g“m}%ﬁs@f al

i nfarctiols, dstivative. and reperfusion injury, arrhythm a, atherosclerosis,

t oxi n-i nduced or al cohol related liver diseases, haematol ogi cal 15 di seases,

for exanpl e, éqr °1ni109 &nﬁm' a and apl astic anem a; degenerative di seases of

t he nmuscul os m for exanple, osteoporosis and arthritis,
aspirin-senstive rhinosinusitis, cystic fibrosis, nultiple sclerosis,

ki dney di seasits cangowndn ofthe ferirfuiael (0), 185 (THI®Y, (M HIHS, omer ?ﬁa)t, (v, some
cyclin-depen tg\lﬂaﬁiﬁ" inhibitors can be used in conbination wi'th other
anti cancer a% ; Bx & (Vilheand yeh-greupstherspbare inhibitornefsaclimhi bi t or

fl avopiridol 4 e ' j . i Fnation
ther apy. Thus T K B o B ™t i
i nvent i on0f ofCDKZ, &K H KU GRS endEDE6Ndi ti on conpri si ng abnormal cel |

grow h, the disease or condition conprising abnormal cell growth in one

enbodi ment i %’r&‘eﬁ@d‘&%pguﬁés ﬁ'@ox%ogé{fgs m‘&%‘%@? ShSor tﬂgﬁe%}a{g}% e RLEAS

cancers (e.g. primary ‘breast tu negative cancer, invasive
duct adenocarfpmmChEd, 6DKiZhE€DEHemd tCDIK) fior exarple €DK bitt/tar @KL, cancers); and
mantl e cell |ynphonas. In addition, other cancers are colorectal and

endonetri al ‘R %81511530111‘1\890? 819 ?r/w%%lggnSa?rc El%”cons: gr% /tg gg }Ju%ito?slof glycogen
synthase kinase-3 (GSK3). :

15  Asaconsequence of their activity in modulating or inhibiting CDK kinases 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. Itis
therefore anticipated that the compounds will prove useful in treating or preventing
proliferative disorders such as cancers. It is also envisaged that the compounds of

20  the invention will be useful in treating conditions such as viral infections, type II orl
non-insulin dependent diabetes mellitus, antoimmune diseases, head trauma, stroke,
epilepsy, neurodegenerative diseases such as Alzheimer’s, motor neurone disease, |
progressive supranuclear palsy, corticobasal dcgeneratiori and Pick’s disease for
example. One sub-group of disease states and conditions where it is envisaged that -

25  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 iﬂlibitOl‘S could be useful in the '



Anot her sub-set of cancers includes breast cancer, ovarian cancer, colon
cancer, prostate cancer, oesophageal cancer, squanobus cancer and non-snal
cell lung carcinomas. The activity of the conpounds of the invention as

inhibitors of cyclin dependent 5 kinases and gl ycogen s ki nase-3 can
be measur eV UPHY2tMe assays set forth in the exanpl es%ﬁ%@ﬁé{ﬂ%l he | evel

of activity exhibited by a given conpo&fd can be defined in terns of the

| C5 value. Preferred conmpounds of the present invention are conpounds
having an 1 C50 value of less than 1 mcronole, nore preferably less than O.
1 micronol e. trdfimddeiofidideastoin wiich Beeped disordar ofprdlideraiei) dpopbsis dre | nventi on

Conmpounds of ,the f or mul ) and the varjious sub-groups thereof can be
prepared i nd‘%?ﬂ{‘?}%&ﬁhﬁgst%@gﬁf‘wm a ﬁ‘f}‘d’é“[\%%lmmﬂf@%ﬂaﬂﬂe ski | | ed
person. Unl esssitifd @l GIOK GIIBHN. FB-vétumdi mdF also'be sEn@fidh © @5 as herei nbefore
defined. In this section, as in all the other sections of this application,

references t®hfb#erhul a 15 (1) should be taken to refer also to fornulae (0),

(1), (1), (ra), (Ib)y, (1), (1), (1V), (1va), (Va), (Vb), (Ma), (VIib),
o her i 567 CORBaRE R e e Byt FRfudh Wt B0k Bl BLC2 LT o1 o
R -CO can bearciporegdomakainple saardinonn af thabladdey,breastcoldn ¢4.g.tdokyréotal mul a R - CO2H
% am no- pyr aSBPEOGE SFb I epERoms YebcolgsAbRId By, BB 003170 o2
210_2 ngcﬁ /OORZIiG;@, 1ahE, Yot SdmpteRAcieatintmid3smdtt ddlittadY dancdrhd hod-shali eelf  NHZ
lung carcinomas, oesophagus, gall bladder, ovary, pancreas e.g. exocrine pancreatic
10  carcinoma, stomach, cervix, thyroid, prostate, or skin, for example squamous cell
carcinoma; a hematopoietic tumour of lymphoid lineage, for example leukemia,
acute lymphocytic leukemia, B-cell lymphoma, T-cell lymphoma, Hodgkin’s
lymphoma, non-Hodgkin’s lymphoma, hairy cell lymphoma, or Burkett's
lymphomaj; a hematopoietic tamour of myeloid lincage, for example acute and
15 chronic myelogenous leukemias, myelodysplastic syndrome, or promyelocytic
leukemia; thyroid follicular cancer; a tumour of mesenchymal origin, for example
fibrosarcoma or habdomyosarcoma, a tumour of the central or peripheral nervous
system, for example astrocytoma, neuroblastoma, glioma or schwannoma;
melanoma; seminomay teratocarcinoma; osteosarcoma; xeroderma pigmentosum;

20  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, CDKS5 and
CDKS, for example, one or more CDK kinases selected from CDK1, CDK2, CDK4
and CDKS, e.g. CDK1 and/or CDK2.

25  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
Example 250 below or by a method as set out in the section headed “Methods of

Diagnosis”.



/ NNY~R3 N-NH EDC/HOBt H (XIl) Schene 1 The starting material for the
synthetic route shown in Schene 1 is the 4-nitro- pyrazol e-3-carboxylic acid
(X) which can either be obtained cormmercially or can 5 be prepared by

nitration t he rrespondi ng 4-unsubstituted pyrazol onpound.
The 4-nit r"g(; W?lglfg % car boxylic acid (X), or a reacti VEC%B?%%@%}@ t her eof

Is reacted with the amne H2ZN-Y-R3 t 0gi ve the 4-nitro-amde (XI). The
coupling reaction between the carboxylic acid (X) and the amne is
preferably carried out in the 10 Fr esence of a reagent of the type conmonly
used in the Gl alshkastwipteplayderolel ii apeptpsts, piekifmpionsdifferentistionrandgent s

i nclude 1, 31dj bodii ni.d DCC heehan. e |, J. Amer. Chem
Soc. 1955, s%ﬁéﬁ%%@edﬂfﬁ%r%og? '“—’hlﬁfc‘ﬁ}%ﬁ]r@ﬂ ﬂ%ﬂ%ﬁ%ﬁ’ﬁ% “?19 Bsdtmsit 9t de
(referred t thetfoll@iing distdses other tRiXGaaterFPACHB i ond fS@xkmplmeinls {#Ag, art as EDC
and WBCDI) (Sheehap et, al, J. O.g. Chem, 1961, 15 26, 2525), uroni um based
coupl i ng ag H‘Eglr‘ésuEPﬁt%{E'%@T(Wsz%lB@%%ﬁﬂsi adepgvitus, HIV, HPV, HCV and

N NN, Ns- efanypirbyditb BF MIDS B RIdpHRHOREATERR R tNikhaig RfkoRftosPhoNi um

based coupling agents suc

1- benzo- t r i aflampatory diseases, Jor exainiplti syesymicdepis eryithematbwnx afitdimmaph os phat e
(PyBOP) (Castrno.et.al,  Tetrahedron Letters, 1990, 31.205).

Car bodi i ni d@1‘38%?%"@&%‘%ﬁ%ﬁ%?l’d’“&&e‘ﬁ?‘g“%?@ nP%&é%&éP@%@é‘&fﬁ bo%ebnbi nat i on
with 20 1-hyilesyyand agabandoliabacsahdlitutiOidiovatoula diseaeiod @xandple ATEr . Chem
Soc., 1993, WO 2005/012256 PCT/ GB2004/003179 93 115, 4397) or

1- hydr oxybe i3 hEpesiephyesienosinathpigscdeross; neandegengative digpders, fos,
o] pat on ST A i e, B e e e e o1 Ty carri ed
out in a nonmyguentukiera solemmsist fetinitio pigeentossh spina mwssulacatopgiand i | e, di oxan,
di met hyl sul Fc):tra]r%f)(ei1ldat§a deg%}xe%gtligr{; %ﬁ%e%g&pMﬁs; myelodysplastic syndromes, ischemic

injury associated myocardial infarctions, stroke and reperfusion injury, arrhythmia,

atherosclerosis, toxin-induced or alcohol related liver diseases, haematological

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

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

It has also been discovered that some cyclin-dependent kinase inhibitors can be
used in combination with other anticancer agents. For example, the cyclin-
20 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.

25  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.



di met hyl f ormam de or N-nethyl pyrrolidine, or in an aqueous sol vent
optionally together with one or nore m scible co-solvents. The reaction can
be carried out at roomtenperature or, where the reactants are | ess
reactive (for exanple in the case of electron-poor anilines bearing

el ectron w Wl‘ﬁoﬁ%l%sgr oups such as 10 sul phonam de gr oupsy;abeo@iosize
appropriately elevated tenperature. The_reaction nay be carried out in the
presence of a non-interfering base, forggxanpl e a tertiary am ne such as
triethylam ne or NN-diisopropylethylam ne, As an alternative, a reactive
derivative of the carboxylic acid, e.g. an anhydride or acid chloride, may
be used. Reacfpgfhergib-RetHT cancersiidudss bfopgioprest, SuaEANgnessBoden agacer,]5 j s
typically acc?(gp(la' A i aft AL t om

t enperature n t??gg'?%%%"?ieﬂ%"?l %ﬂg%@u?ﬁ@ﬁ%g@& gyrl cﬁﬁgsren{lﬁ%rﬁﬁr%%ﬂ of the

f ormul a H2N- YedRSnapas. be obt ai ned from commerci al sources or can be prepared
by any of a | arge nunber of standard synthetic nethods well known those

killed in th . . i C,. i st by J
20 Mhrch. at iRl S Bhm i AP B RRARY R SR OB S ARy OY 00
?)/0I4$ ?Lreg " 352 88§c1&aﬁ:?ggﬂ5ﬂ glﬁ}cgeﬂ dj'rftlﬁﬂcl-: Rinasked eaniba r;llmisgsurgd e bhe g‘ss‘iﬁ’d ‘é’e‘;} forth

-471- -8), ,.a see o .the pethods, described in the
experinental 2dhe ?’@Hlpﬂfélq’ﬁlﬁ.w ”F’r@éﬁ%ﬁi’?lﬁﬁ%v&l&mgmlﬁ’ea gixen cqmpoupditAfied t o gi ve

the correspongi figindq ﬁf&ﬁ%-oﬁe@mymuafpréﬂeﬁeé wngggua?iaﬁme Rrg%}rﬂ?in‘bﬁﬂ{bﬁ“ on may

be carried out by standard 25 nethods such as talytic ogenati1on, for
exanpl e i n t heregompemde haingan 1Gdvalwe ofdess tantonicromele,podra preferbblg itss such as
et hanol or di H’E%Bél f.é)rma ide at room tenperature. As an alternative,
reducti on may e ERTET usi ng a reducing agent such as tin (I11) chloride
in ethanol, typically wth heating, for exanple to the reflux tenperature

of the soll®enMethifds Tae Pir2@natibi of Chng o d3GT thOInverticihe 4- am no- pyrazol e

conmpound (XII) is then reacted with a carboxylic acid of the fornula
R -CO2H, or a,.reactiyve.derivati t.hereof . using. t hods _and .conditions
Bescr s hed abo R AP Gl tFanktit Fiious f1Stute Ferp iR 8 p@Bfted SO0 ' OF
the fornul a (lyaccordance with synthetic methods well known to the skilled person. Unless

stated otherwiée, Rl, R2, R3, Y, X and A are as hereinbefore defined.

In this section, as in all the other sections of this application, references to formula
15 (D) should be taken to refer also to formulae (0), (I%, (1), (Ia), (Ib), (IT), (III), (IV),
(IVa), (Va), (Vb), (VIa), (VIb), (VII) or (VIII) and sub-groups thereof unless the

context indicates otherwise.

Compounds of the formula (T) wherein R'-A- forms an acyl group R'~CO- can be
prepared by reacting a carboxylic acid of the formula R'-CO.H or an activated
20  derivative thereof with an appropriately substituted 4-amino-pyrazole as shown in

Scheme 1.



5 Carboxylic acids of the formula R1-CO2H can be obtai ned commercially or
can be synthesised according to nethods well known to the skilled person,
see for exanple Advanced Organic Chem stry and Organi ¢ Synt heses, the
details for | gi ven above. Conpounds of the for L) ] ich X
is a group RWBA@H@%TZ%\RMere Ais a bond, 10 can be pr epapgja%f;&a%%‘}{)ﬂ]é 4-am no
conpounds of the fornmula (XI1) by a nunb& of methods. Reductive am nation
with an appropriately substituted al dehyde or ketone can be carried out in
the presence of variety of reducing agents (see Advanced O ganic Chem stry
by Jerry March, 4a' NEdjtion, John Wley & Sons, 1992, ppleag- 00. For

exanpl e, reductjve apination can be carried,out in the p{esente of sodium 15
triacet oxyborohﬁl AN QO pr esgn&NofYaR apr ot i &®%s0) {26~ 3

di chl oronet hane  al of/ near  anbi ent tenperatttes. Conpgunds in whi chRX is a
group R -A-NR4 whefN=M is a bond can al so be preparedNyN he reaction of
the 4-am no pyrazolt conpound (XIl) with a conpound offithe fornula RI-L in
a nucl eophilic di sp$< cement reaction where L is a |leaving 20[gr ¥ such as a
hal ogen. In an al t éfhat i ve synthetic route, conpounds of the|forrmula (1) can
be prepared by reaction of a conpound of the fornmula (XIIl) jwth a conpound
of the formula R3-Y-NH2. The reaction can be carried OUtEI\lﬁﬁ.;ng the am de

coupling conditions described above,,. RZ1 OH NN2 (Xp 1) WO
2005/ 012256 PCT/ GB2004/ 003179 95 s of the fgemul ere Ais
NH( C=0) can be prepared using standard nethods for th of~g# eas
For exanple, such co unds can be prepared DBy Feacti NG \RON 1 yrazol e
conmpound of the formula (XIl1) with a EBbhé‘BbY H

Scheme 1

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

compound.

The 4-nitro-pyrazole carboxylic acid (X), or a reactive derivative thereof, is reacted
with the amine HoN-Y-R? to give the 4-nitro-amide (XI). The coupling reaction
between the carboxylic acid (X) and the amine is preferably carried out in the

10  presence of a reagent of the type commonly used in the formation of peptide
linkages. Examples of such reagents include 1,3-dicyclohexylearbodiimide (DCC)
(Shechan et al, J. Amer. Chem Soc. 1955, 77, 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,

15 26, 2525), uronium-based coupling agents such as O-(7-azabenzotriazol-1-yl)-
N,N,N',N -tetramethyluronium hexafluorophosphate (HATU) and phosphonium-
based coupling agents such as 1-benzo-triazolyloxytris-(pyrrolidino)phosphonium
hexafluorophosphate (PyBOP) (Castro et al, Tetrahedron Letters, 1990, 31, 205).
Carbodiimide-~based coupling agents are advantageously used in combination with

20  1-hydroxy-7-azabenzotriazole (HOAt) (L. A. Carpino, J. Amer. Chem. Soc., 1993,



substituted phenylisocyanate in a polar solvent such as DM. The reaction is
5 conveniently carried out at roomtenperature. Conpounds of the formula (1)
where Ais C=0 can be made using standard nethods for the synthesis of
carbamates, for exanple by reaction of an am no pyrazole conpound of the
formul a (XI | WoWhdsisghl orof ormat e derivative of the form*l,é\Bﬁg{,@ggO) d
under condltlons we F known to the skilled person. 10 Compounds of the
fornula (1), wherein Ais SO, can be pr¥ared from ani no- conpounds of the
formula (XI'1) by standard nmethods for the fornation of sul phonam des. For

exanpl e, conmpounds of the fomula XI1) can be reacted with suiphonyl
chl ori des of tiié,; 4397 hen khyirgobenzogiaze) rﬂ;l@Bit)dK@nmfemh@hfmrﬂm d03,(7BS2) 20.

The reaction i a ch as 15
acetonitrile ozr%zg'\ég%ﬁo#éhfg?gfd{ohﬁ%%%a%eg or ex?‘Dﬁﬁg %‘?J@‘P@ﬁ%mﬁ hane) in
the presence combinatiomwithHOALriH@Bthase such as a tertiary amne (e.qg.
triethylam ne) or pyri dine, or dii sopropyl ethyl am ne (Hunigs base).

Al ternatively, t he ha i s the case t ridine,
the base itsel?her?ﬁg}pﬁ’egrﬁ%c 8né§stmlﬁaég’ T&gﬁptlp&nonfaﬁgeqngéyplgﬂ %‘Pé)rrpounds
wherein X i5 aubh asticeonitbiepdionm, dinfdthylsQiphatifs, dechioréaethane, at om ri ng  menber
| inked to the E azole group .can be prepared by the sequence of reactlons

set out in Sc thylformamide opN-methydnyaielidine, oxip 3 ampgussolvrpigptions) Wihi ch Xis
a Clinked ary t |
mal ononitrile t%) %&%ﬁr\y\g&toﬁig%gwten%&&g% ?%ﬁf’?&?ﬂ‘e@é‘%@ﬁ%ﬁ%?g&@%?@a ly
carried out i rroomptmpmatsmlor,emhers;ﬂlshcaaanetatwlnnlreacnve ffer q:xaamhlmeh&)dasa base
such as piperi di ne, usual ti ne is then reacted
with trinmethyl iepeﬁra? Bg%ﬁgﬁwg%%eapﬂg?lﬁ (%‘rvgggﬁﬂc érogpé Ia'ft hi um such as
butyl [I'ithigum daphghaneidé Boups)tat amqipmﬂrﬁtelwélemerdaz@b@aﬁmlﬁh@lréaetxbﬁ%hy) The
reaction WD 2005/ 012256 PCT/ GB2004/ 003179 96 is carried out in a dry
aprotic sol verte c&lried oytinthepigsrnes obp ponghiseerng:base. fospample 2 feglagy a‘ﬁin?r ogen)
at a reduced tg| gjﬁgsrﬁg M&&NNZ&S% %YT‘;‘[E},I%M’C_I te (XVII) is hydrolysed with
SI um

an al kali netal hydroxide such as po

As an alternative, a reactive derivative of the carboxylic acid, e.g. an anhydride or
acid chloride, may be used. Reaction with a reactive derivative such an anhydride
15  is typically accomplished by stirring the amine and anhydride at room temperature

in the presence of a base such as pyridine.

Amines of the formula H;N-Y-R? can be obtained from commercial sources or can
be prepared by any of a large number of standard synthetic methods well known
those skilled in the art, see for example see Advanced Organic Chemistry by Jerry
20  March, 4™ Edition, John Wiley & Sons, 1992, and and Organic Syntheses, Volumes
1-8, John Wiley, edited by Jeremiah P. Freeman (ISBN: 0-471-31192-8), 1995, and

see also the methods described in the experimental section below.

The nitro-pyrazole amide (XI) is reduced to give the corresponding 4-amino-
compound of the formula (XII). The reduction may be carried out by standard

25 methods such as catalytic hydrogenation, for example in the presence of palladium
on carbon in a polar solvent such as ethanol or dimethylformamide at room
temperature. As an alternative, reduction may be effected using a reducing agent
such as tin (II) chloride in ethanol, typically with heating, for example to the reflux

temperature of the solvent.



hydroxide to give the acid (XIX) and/or the amde (XVIl). \Were a m xture of
acid 5 and am de are fornmed, they may be separated according to standard
met hods such as chromat ography. The acid (Xl X) can then be coupled with an

am ne of theyqf gk, R3- Y-NH2 under typical am de coupligngyspngibdsPes of
the type descrl be[iﬂf above to give the conpound of the for#n}% a%bl% WO

2005/ 012256 PCTI GB2004/ 003179 97 0 CN# X~CN X HCN CN (XIV) (XV) (XVI)
Me3Si -CHN2 BuLi X CONH2Z KOHHEtOH X CN NN Me Si''~ Hs N H (Xviil)
KOH/ Et CH ( XVI I%@ X CO2H N N R3-Y-NH2 H (1) (XIX) Scheme 2 Alternatively,
conmpounds of tThe 4aminedparagelp compounddKIis therare@ted witledca'ngylmramdhé‘tﬂwr oaryl

group such as gheny kl%ﬂ-fo e RiaBR & rluuqr@ﬂ%e%gf ﬂl%sthe fefndgs & mul a

conditions described above for the formation of the amide (XI), to give a compound
of the formula (I).

5  Carboxylic acids of the formula R'-CO,H can be obtained commercially or can be
synthesised according to methods well known to the skilled person, see for example
Advanced Organic Chemistry and Organic Syntheses, the details for which are

given above.

Compounds of the formula (f) in which X is a group R-A-NR*, where A is a bond,
10 can be prepared from the 4-amino compounds of the formula (XII) by a number of
methods. Reductive amination with an appropriately substituted aldehyde or ketone
can be carried out in the presence of variety of reducing agents (see Advanced
Organic Chemistry by Jerry March, 4™ Edition, John Wiley & Sons, 1992, pp898-
900. For example, reductive amination can be carried out in the presence of sodium
15  triacetoxyborohydride in the presence of an aprotic solvent such as dichloromethane

at or near ambient temperatures.

Compounds in which X is a group R1-A-NR* where A is a bond can also be
prepared by the reaction of the 4-amino pyrazole compound (XII) with a compound
of the formula R'-L in a nucleophilic displacement reaction where L is a leaving

20  group such as a halogen.

In an alternative synthetic route, compounds of the formula (I) can be prepared by
reaction of a compound of the formula (XIII) with a compound of the formula

R*-Y-NH,. The reaction can be carried out using the amide coupling conditions

X 0
R 2
J ToH

N—N
H

described above.

25



5 (XX): WD 2005/ 012256 PCT/ GB2004/ 003179 98 Hal O RZ Ny~R3 NN H H (XX)
where "Hal" is a hal ogen such as chlorine, brom ne or iodine, by neans of a
Suzuki coupling reaction with the appropriate aryl or heteroaryl boronate.
The reactio arried out under typical Suzuki Co j j-hions in
t he presencgv{é?%gmgﬁf)%l | adi um cat al yst such as R BB AR

bi s(tri-t-butyl phosphi ne)pal | adi um and a%base (e.g. a carbonate such as

pot assi um carbonate). The reaction may be carried out in an aqueous sol vent
system for exanple aqueous ethanol, and the reaction mxture is typically
subj ected to Heempauyds dfghe foxmnipl(B whereoA i ENBEI=0)car be prepaed sising StaddiodC.

Conmpounds of the, fordrul a ..can be prepared from am no- pyrazol e conpounds
10 of the forﬁﬂ%"‘@%’ﬁ‘#ﬁ Qbmﬁ%gﬁguggs.tlﬁo eiﬁ?ﬁﬁéﬁ‘g}m@é’b’?&%ﬁx(@é’é@ anced
Organi ¢ Chenitgtreatting b aitiopyrarole Bympket Wf 148 FerthulalQAT) Wil £3uikbiSons, 1992,
page 723) in V\,Bi_chaéhe amno grqup 1S é)inverted to _a di azonjum group by
reaction wi t h SHPYHEEEPherghispeyanats ip a@olar sphvsmt sheh e RYE nEhe rgagtioass r eact ed wi t h
a copper (1) hahidfndyehred ouf@ fdontknfierafdié,! ) 1. 15 Once formed, one conpound

of the formula (1) nmay be transforned”into another conpound of the fornmula
(1) using standard chem stry procedures well known in_ the art. For exanples

of functional GreppundyeidherusladDarhsre 4 éOGHO)crmhpmede ugipgstandard Reagent s
for Organi c Sypthesi - ' ' Fi eser
(1SBN: 0-471- _$‘f§fm§%§é’%f’%’z@#?%g°§\e%%ﬁ Sf’ﬁgrréé‘éﬁ‘%fg%/m 3hd 50w ey,
edi ted by Jer gwraoleRompreshafithd fosRdla (KN With 3 thibtbfGimatd §9bvativhef thé art i ng
materials for the synt I.cyoutes shown in the Sche above, e.g. the
pyrazol es of fff‘j‘fr{lﬂf}flﬁ'@(&?é)é%{]“giﬂ 1“8@85‘?5‘? 0 QY or can be
prepared by methods known to those skilled in the art. They can be obtai ned
usi ng knowo n%sxﬁpuiml@oghe fon@makB} whesin /S18S0,canibe peepafcddRmpaiRBCr | bed in
EP308020 (Merck), or
( co)mpounds of the formula (XII) by standard methods for the formation of
sulphonamides. For example, compounds of the fomrula XII) can be reacted with
sulphonyl chlorides of the formula R'SO,Cl or anhydrides of the formula

(R'SO;),0. The reaction is typically carried out in an aprotic solvent such as

15  acetonitrile or a chiorinated hydrocarbon (for example dichloromethane) in the
presence of a non-interfering base such as a tertiary amine (e.g. triethylamine) or
pyridine, or diisopropylethyl amine (Hunigs base). Alternatively, where the base is
a liquid, as is the case with pyridine, the base itself may be used as the solvent for

the reaction.

20  Compounds wherein X is a 5- or 6-membered ring containing a carbon atom ring
member linked to the pyrazole group can be prepared by the sequence of reactions

set out in Scheme 2.

As shown in Scheme 2, an aldehyde (XIV) (in which X is a C-linked aryl or
heteroaryl group such as phenyl) is condensed with malononitrile to give the alkyne
25  (XVI). The reaction is typically carried out in a polar solvent such as ethanol in the
presence of a base such as piperidine, usually with heating. The alkyne (XVI) is
then reacted with trimethylsilyldiazomethane in the presence an alkyl lithium such
as butyl lithium to give the 5-trimethylsilyl pyrazole-3-nitrile (XVII). The reaction



25 the net hods di scussed by Schmdt in Helv. Chico. Acta., 1956, 39, 986-991
and Hely. Chim Acta., 1958, 41, 306-309. Alternatively they can be

obt ai ned by WD 20051012256 PCT/ GB20041003119 99 conversion of a

comer ci al | I pyrazol e, for exanple those cont aiyg n,
nitro, est e?‘ygg‘f%)g\%%ﬁg functionalities, to pyrazoles contpgilﬂrlugrfgﬂl?h%gﬁesi red
functionality by standard nethods known %o a person skilled in the art. For
exanpl e, in 3-carboxy-4-nitropyrazole, the nitro group can be reduced to an
amne 5 by standard nethods. 4-Ntro-pyrazol e-3-carboxylic acid (XI1) can

ei ther be obtincanésl o imediyiaptdtiy solvertanchs ThFpreedployectivé staiokghereof t he
correspondi ng ,4- ynsubstitut ed razol e car conpound, and pyrazol es
containing a KaBJHEeESD) dhafe B%F%He?gﬂeﬁﬁ'é&g%i ng reactions with tin or

pal | adi um chem stry. Protecting G oups 10 In many of the reactions described

above, it may T nRAREXVA)Ys kydlrdly@defith @tkalimetdHyErofide hsh dsPpoRisfiant
reaction fromtaking place at, an _undesirable |ocation on the nolecule.

Exanpl es of priytwside teeiye igeeid (XK mefodhpsamgide GE Vb cWherg agnixtureiafncist ect i ng

functional <gr : i r i 1%'1%3 i i nt hesi s
(T. Geen gnd%g@%dt%gpegﬁg&EW% ;H%Jsg%a?\&%?{%?/ a egtgggﬁ:%gg%d.gﬂf A hydr oxy
group may be msohrenmtgraphyr Thxamb(CaX) asn then bt dompled vOR) anamiamokthe er (-

OC(=O R), for gexanple - a t-butyl .ether;. a tetrah opyranyl. (THP) et her;
& benayl . berBRGI Sy FpwRiel e et Ogfpliof eolE ST R BEHREHA ) bt her - a
trinethyl silylabeve thghietile cinipiuhy bSihk Yormetd(Ey,; or an acetyl ester

(-OC(=0O CH3, -0Ac). An aldehyde or ketone group nmay be protected, for
exanple, as an acetal (R 20 CH(OR)2) or ketal (RZC(OR)2), respectively, in
whi ch the carbonyl group (>C=0) is converted to a diether (>C(OR)2), by
reaction with, for exanple, a primary alcohol. The al dehyde or ketone group
is readily regenerated by hydrolysis using a |arge excess of water in the
presence of acid. An am ne group nay be protected, for exanple, as an am de
(-NRCO-R) or a 25 urethane (-NRCO OR), for exanple, as: a nethyl am de
(-NHCO- CH3); a benzyloxy am de (-NHCO OCH2C6H5, -NH Cbz or NH-Z); as a

t - but oxy am de



(-NHCO OC(CH3) 3, -NH-Boc); a 2-bi phenyl - 2- propoxy am de (- NHCO

OC( CH3) 2C6H4C6H5, - NH-Bpoc), as a 9-fl uorenyl met hoxy am de (-NH Fnoc), as a
WO 2005/ 012256 PCT/ GB2004/ 003179 100 6-nitroveratryl oxy am de (-NH Nvoc),

as a 2-tri et hyl oxy am de (-NH Teoc), as a

2,2,2-tri cW&%@?)ﬁ 2Ixéoxy am de (-NHTroc), as an allyl oxyPaC%ch?mM(M:NIHg-AII oc),
or as a 2(-phenyl sul phonyl) et hyl oxy am cPé’ (-NH Psec). For exanple, in Schene
1 above, when the noiety R3 in the amine HZN-Y-R3 5 contains a second am no
group, such as a cyclic amno group (e.g. a piperidine or pyrrolidine
group), the second r no group can be protected by means of a protecting
group as herei nbefotje defined, on eferred group bei ngX he t@Nt -

but yl oxycar bonyl group V\h£e no stbseguert>modific of the second
amno group is r uirel-cli the prote€CN ng group can be carried through the
reaction 10 sequence to give an N-protected formof a corrpounoCUf thS
formula (1) which @M) then be de{X¥Vbtected by standard nethods (X
treatment with acid in the case of the Boo group) to give tlhe conpound of
formula (1). OQther protecting groups for am nes, such as cyclic am nes and
heterocyclic N-H groups, include toluenesul phonyl (tosyl) and
nmet hanesul phonyl (nesyl) groups, 15 benzyl groups such as C

apar a- mret hoxybenzyl (PMB) group and tetrahydropyranyl (THP) %‘P@% l-/u\\'Z
carboxylic acid group may be protected as an ester for exanp# e, as: an Cl.7
al kyl ester (e.g., a methyl ester; a t-butyl ester); a Cl. haIE&i&LllkyI ester
(e.g., a CL 7 trihaloalkyl ester); a triCl-7 alkylsilyl-Cl.|7al kyl ester; or
a C5-20 aryl-Cl1L.7 aléélN ster 20 (e.g., a benzyl ester; a ni robenzyl

ester); or as mn am or exanpl met hyl am de. A thi group may
be protected, f anple, as a th%@i’%&& -SR) for ex |l e Od: a benzyl
t hi oet her; an aggt donet hyether—{=S€EH2NHE(=0) CH3) . |on and
purification of e ctonmpounds of the invention The compou t he
invention can be solated and purified according to dar

t echni ques
wel |l known to the person skilled in the art. One

echni que oH particul ar
useful ness in puri fv ng the conpounds is pre ative liquid chromat ography
using KOH/EtOH

(XVII)
X CO,H
/R
N~ N R3-Y-NH,
H > (N
(XIX)

Scheme 2

Alternatively, compounds of the formula (I) in which X is a C-linked aryl or
heteroaryl group such as phenyl can be prepared from compounds of the formula

5 (XX):



mass spectronetry as a neans of detecting the purified conpounds energing
from the chronmatography columm. WD 2005/012256 PCT/ GB2004/003179 101
Preparative LC-M5 is a standard and effective nethod used for the
purification of small organic nol ecul es such as the conpounds descri bed
herein. The nethods for the liquid chromatography (LC)

spect r onet rYORMSP1Z28N be varied to provide better sepaﬁgﬂ%@ﬁﬁgﬁm?ﬂ% crude
materials and i nmproved detection of thed85 sanples by M5. Optim sation of the
preparative gradient LC method will involve varying colums, volatile
eluents and nodifiers, and gradients. Methods are well known in the art for
optim sing preparative LC M5 net hodgl a then using themto purify
conmpounds. Such nethods are descri ith Rosentreter U, Huber U.; Optinal
fraction collecting in prepa QY .. JYCo Chem ; 2004; 6(2), 159 10
64 and Leister W Strauss K, Wsnoskfj D, BhaoR, Lindsley C., Devel opnent of
a custom hi gh-throughput preparaiit+$e [iquid chromat ography/ mass
spectroneter platformfor the pﬁéparative puri fifkxati on and anal yti cal

anal ysis of conpound |libraries; JConb Chem; 2003! 5(3); 322-9. An exanple
of such a system for purifying conpounds via preparative LGMs is 15

descri bed belV8§tS {}?ﬂ! hisa ﬂéciééelil%‘ﬁ: Bromyng o iggipe. by deeapnofafeak t he

headi ng "M 1 b b i ! :] ill be
appreci at ed ?ﬁlﬁn%gﬁcgg%%\%é @gd gi%g'agy%gﬁm ﬁ%‘ﬁ%‘ﬁ@‘%fgnﬁ‘é@é‘?%fgg%‘? ?a#ed coul d
be used. |n parceiiedbutryndertypivall Syzhlki Loupkingrenditipesiniit: esade oft hods ni ght be
used in pl.ace pf,.the reverse $ ods. descri.bed here. Mst preparative
NS oybcempeltditn SubBHGECe By BT ol R e R P fodiR rad S bRes A8l T o s
since the appa®asiie kwch\e bytadhire cirby@itd) OThetrbi tioR tiak ok Cavirie® Butdh ag mal |

nol ecul es and because the eluents are conpatible with positive jon

el ect r ospr ay 3HBEOYS solvant YSRILIQr examplesienys etharal, and SHIPIKIEE 1Ss0| ut i ons
e.g. nornal : - i b€ , ' modi fiers
etc as outli ﬁg%%ﬁlglstgwga gél?{ﬁ}?fl%%?&rrgt To%?%feégdgfgl kbderglrgée]ﬁ%gﬁogtgg? 25

alternatively be used to ipuri fy the conpounds. Pharnmaceutical Formul ations
Compounds of the formula (XX) can be prepared from amino-pyrazole compounds

10 of the formula (XII) by means of the Sandmeyer reaction (see Advanced Organic
Chemistry, 4™ edition, by Jerry March, John Wiley & Sons, 1992, page 723) in
which the amino group is converted to a diazonium group by reaction with nitrous
acid, and the diazonium compound is then reacted with a copper (I) halide such as
Cu(DYCl or Cu(D)I.

15  Once formed, one compound of the formula (I) may be transformed into another
compound of the formula (I) using standard chemistry procedures well known in
the art. For examples of functional group interconversions, see for example,
Fiesers' Reagents for Organic Synthesis, Volumes 1-17, John Wiley, edited by
Mary Fieser (ISBN: 0-471-58283-2), and Organic Syntheses, Volumes 1-8, John

20 Wiley, edited by Jeremiah P, Freeman (ISBN: 0-471-31192-8), 1995.

The starting materials for the synthetic routes shown in the Schemes above, e.g. the
pyrazoles of formula (X), can either be obtained commercially or can be prepared
by methods known to those skilled in the art. They can be obtained using known
methods e.g. from ketones, such as in a process described in EP308020 (Merck), or

25  the methods discussed by Schmidt in Helv. Chim. Acta., 1956, 39, 986-991 and
Helv. Chim. Acta., 1958, 41, 306-309. Alternatively they can be obtained by



Wiile it is possible for the active conpound to be adm nistered alone, it is
preferable to present it as a pharnaceutical conposition (e.g. formulation)
conprising at | east one active conmpound of the invention together with one
or nore 30 pharmaceutically acceptable carriers, adjuvan XSolBogHt S
diluents, fi Q’é’gg‘,’ﬁ%ﬁffers, WD 2005/ 012256 PCT/ GB2004/ oog‘ﬁ’&% 102
stabilisers, preservatives, lubricants, 98r other materials well known to
those skilled in the art and optionally other therapeutic or prophylactic
agents. Thus, the present invention further provides pharnmaceuti cal

conposi ti ons, catersidafof B @dmadeasislly availablephadte, &fr ermitple thoze phgdinmgeut i cal
conposition c risi.n 5 adm xing at |east one active _conpound, .as defi ned
above, toget hgﬁgwtwtr ﬂ?te&rorr‘?BFée %‘H‘?}H’i‘%ﬁt@@ﬁ@ eheqnipniag the desired; or s,

exci pi ents, bﬁﬁafzﬁén%lit)ﬁﬂaiMﬁ&iﬁnﬂé&s@cﬁbﬁ&ﬁ[ﬁemdﬁ%kﬂfeﬁ%tﬂ%h?%@'51 as

descri bed herein. The term "pharmaceutically acceptable” as used herein
pertains to cexasmlsds3-catbaxiefindrapyrazolapibe nittognenp candt oedudabtage afminens whi ch
are, wthigt RG] iCals. | uitable for use in
contact w ?h F ﬁgi‘?@gcgﬁg%ogﬁqua% g 8é%%sﬂé%bdxﬁﬁﬁgzﬁ?%@%&ﬁ%%@gessi ve
toxicity, irr bbainedeommbiciillgioe carcteoamesd bymitgitivarof tewotespoading donpl i cat i on,
conmensurate wt sonabl e, benefit/rjsk rati Q. Each carrier, excipient,

A rea
etc. nust al s§® St‘tgﬁgeﬁ Fgarbri»gc[or;@o g!gi@fraq? sr‘r'@m@&ﬂfa%]i‘%‘?g@n!\/\/ith t he
ot her ingredi gnt $e afilifddGn tOIPEHE Aabiths with NG PG ¥herhiBtrp further aspect,

the invention provides conpounds of the formila (0) and ‘Sub-groups thereof

such as fornulae (10), (1), (la), (Ib), (1), (rer), (1v), Iva), (Va),
(Vb), (Vla), &ﬂi@iﬁ&&)gmﬂ(ﬂﬁ)or((v?llg aald gubzgr(()ups)th(er\e/z)f ag de]zin(ed)

herein in the form of pharnmaceutical conpositions. The pharnaceuti cal

conposi tigps mﬁ@fﬁ@e fé'aé’tic](ngrdggcﬁyé ARYE it By Y ftlessHF16 PloRdcRbng or20 toPI cal

I ntranasal, opht otic, rectal, intra-vaginal, “or”transder nal
admi ni st r at i omora/frevps to peeventrrpastion fromstakingpiaes ajau edddsiaablp dncatiaresnathe

adm ni stration t he an. be.f | at for, intravenous,. i ntranmuscul ar,

I ntraperi toneﬂo}ecuguﬁéﬁglﬁﬁgﬁgrgg ﬁﬁfg prsazfqddlﬁeqfﬂ?ﬁfogp%gﬁcpg%?‘n elivery into a

target organ déprbieGtigefiitionalnirédds] @i be fnind St Brorevtive Ghepsik Ongar@d del i very.
Synthesis (T. Green and P, Wuts; 3rd Edition; John Wiley and Sons, 1999).

15 A hydroxy group may be protected, for example, as an ether (-OR) or an ester (-
OC(=O)R), for example, as: a t-butyl ether; a tetrahydropyranyl (THP) ether; a
benzyl, benzhydryl (diphenylmethyl), or trityl (triphenylmethyl) ether; a
trimethylsilyl or t-butyldimethylsilyl ether; or an acetyl ester (-OC(=0)CHj, -OAc).

An aldehyde or ketone group may be protected, for example, as an acetal (R~

20  CH(ORY),) or ketal (R2C(OR),), respectively, in which the carbonyl group (>C=0)
is converted to a diether (>C(OR),), by reaction with, for example, a primary
alcohol. The aldehyde or ketone group is readily regenerated by hydrolysis using a

large excess of water in the presence of acid.

An amine group may be protected, for example, as an amide (-NRCQO-R) or a

25  urethane (-NRCO-OR), for example, as: a methyl amide (-NHCO-CH3); a
benzyloxy amide (-NHCO-OCH,C¢Hs, -NH-Cbz or NH-Z); as a t-butoxy amide
(-NHCO-OC(CHas)s, -NH-Boc); a 2-biphenyl-2-propoxy amide (-NHCO-
OC(CHj;),CsHsC¢Hs, -NH-Bpoc), as a 9-fluorenylmethoxy amide (-NH-Fmoc), as a



25 In one preferred enbodi rent of the invention, the pharnaceutical
conposition is in a formsuitable for i.v. admnistration, for exanple by
injection or infusion. In another preferred enbodi nent, the pharnaceuti cal
conposition is in a form suitable for sub-cutaneous (s. 1, 1] ation.
VO 2005/ 012 345298¥412888004/ 003179 103 Phar maceut i cal dosgglg@g@?r@béﬁtable
for oral administration include tabletsl00 capsules, caplets, pills,

| ozenges, syrups, solutions, powders, granules, elixirs and suspensions,
subl ingual tablets, wafers or patches and buccal patches. Pharnmaceuti cal
conposi tions 6afttoxentrildxe anfidel((E-Noc), Bea ﬁ@ﬁlﬂaﬂh?lsﬂﬂbﬂ‘lfl@ﬂy emide (fropul ated in
accordance w th known techni ques, see for_exanple, Rem ngton's

Phar maceut i cal©eSia8 A2ea2-tgiqrostiif pxamide (-NErbros) as pmalidexy amide Usa.  Thus,
t abl et conposy.i j "!L‘P% Sggg@(gs, : 1 AE RV npound t oget her
with an i nerttﬁﬁgcﬁ?%}ra@%ﬁﬁh@]ﬁs chhjgs sugag{rldo Nﬁgﬂ&"?ﬁm cohol , eg;

| actose, sucrose, sorbitol or mannitol;. and/or, a non-sugar derived diluent
such as sodi ufieapplsaineScheme & abeveuwheribe ploisteR” ndhe pminedbMobriite, or a

cel l ul ose or 1s i u C se.. el el | ul ose,
hydr oxypr ogyl gﬁﬁecllﬁﬁée\églr‘#u oggough%&% a%%}ﬁgégl)é&&ﬁ&glgde%o?ﬁmg{@%ﬂf Tabl et s
may al so Cﬁnt gjrmlﬁlhmkgrs?@rlﬂaseltohmgnﬁdﬁmmmmbe Protdted Gyatshns gil‘afang: ating
agents such as pol.yvin rolj done, .disintegrants (e,q. swell able
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anti oxi dants (e, g. ), ring agents (for exanple phosphate or citrate
buf fers), andasinPereupsis eaquireddir protegtingigrenp aanbe suwicd trawghchareactifingt ur es.

Such exci gyen t i i.n detail
here. Capggl eg%g{ﬁgfa ﬁb%ﬁéﬂpn%teg{éggﬁﬁ% Cﬁgri!’g&%he(? a ?ﬁmﬁ?ﬁi@?@ﬁ%e ag_ti n

vari ety and cérnBbedepriteited ynstandetdi methads @g.reeatmdnn withlacid, in ferdasesdithed, or
liquid form | atin capsules can,be.for fromanimal gelatin or
synthetic or g‘f’sﬁﬁwﬁﬁ"i ‘éeo'l‘% ‘EWQP&’PQH&"“PW@ of. The solid dosage forms (eg:;
tabl ets, capsules etc.) can be coated or un-coated, but typically have a

coating, for eafptotectingERupS foruirek, sitIEQAyLDarhBePandheddcydlic NI ni sh) or a
rel ease controlling coating. The coating (e.q. a Eudragit TMtype
groups, include toluenesulphonyl (tosyl) and me anesulphonyl%mesyl) groups,

15  benzyl groups such as a para-methoxybenzyl (PMB) group and tetrahydropyrany!
(THP) groups.

A carboxylic acid group may be protected as an ester for example, as: an C,.7 alkyl
ester (e.g., a methyl ester; a t-butyl ester); a C,.7 haloalkyl ester (e.g., a Ci7
trihaloalkyl ester); a triC.7 alkylsilyl-C;.7alkyl ester; or a Cs.z aryl-C.7 alkyl ester
20  (e.g., a benzyl ester; a nitrobenzyl ester); or as an amide, for example, as a methyl
amide, A thiol group may be protected, for example, as a thioether {-SR), for
example, as: a benzyl thioether; an acetamidomethyl ether (-S-CH,NHC(=0)CHa).

Isolation and purification of the compounds of the invention

The compounds of the invention can be isolated and purified according to standard
25  techniques well known to the person skilled in the art. One technique of particular
usefulness in purifying the compounds is preparative liquid chromatography using
mass spectrometry as a means of detecting the purified compounds emerging from

the chromatography column.



25 polyner) can be designed to rel ease the active conponent at a desired

| ocation wthin the gastro-intestinal tract. Thus, the coating can be

sel ected so as to degrade wunder certain pH conditions within the
gastrointestinal tract, thereby selectively release the .0 the
stomach or MP#M¥O2E%¥um or duodenum WO 2005/ 012256 PCT/E@?@%@%%@%&?@ 104
Instead of, or in addition to, a coating)l the drug can be presented in a
solid matrix conprising a release controlling agent, for exanple a rel ease
del ayi ng agent which nmay be adapted to selectively rel ease the conpound

under conditi PRpa@fiveBCIMBE a amadrdteuxd@ffeaivk etibidtuded for tepuaidisitiodioft est i nal
tract. Alternatively, the nptrix materi al or release retardin coatl ng can
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rel ease or 10 "SRR bi'ya@g ﬁ@hémsa 10’98 %Jpgeppéﬁge @eﬁj‘é ﬁ’ﬁ?@g“ i‘W"E’Scor dance
wi th met hods weilylng clsnmm matﬂhelam@kudda@cﬁﬁd:r@, ainfl @radlidnts. MUMRAS hdelvalis f or

topi cal use |nclude gents Greans, &{g pat ches, gels, |liquid drops
and inserts (&8 Watﬁ% QINPPQM%PWF%@ MS methodsandhssiveing fenrion be
fornul at ed '”R%f?%tyﬂ&’ﬁiswshghfﬁ@ﬂ%ﬂga&mdﬁ oSENIRRF UL HB (f.or parent eral

adm nistratio Ically presented as steri aquebus or 0oily solutions
or fine suspemlmlsﬁa@mnmgﬁcbeg mmmellﬂﬂﬂSnéCymalﬁhem&00ﬂstﬁé2)bli9-povvder
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20 pessaries aﬁsioxﬁtmghmrdughpm@rephnaﬁ{m Iicad ét@omébtoraphsdinpssspedt@iised from a

shaped nol dable mat er i al onI ai ning.the ac |ve corrpou d
Conposi ti ons ﬁ’iﬁ‘r‘f"g’aﬁqrﬁf‘%ﬂteﬁﬂr%‘ﬁ%‘}? FatoR and of FRmpQyn, i nhal abl e

powder CconpOSijhi RS JUond AHA: Ri03PSWsian29prays, and can be adm ni strat ed in
standard formusing powder inhal er dévicés or aerosol dispensing devices.

Such

An example of such a system for purifying compounds via preparative LC-MS is
15  described below in the Examples section of this application (under the heading
“Mass Directed Purification LC-MS System”). However, it will be appreciated that
alternative systems and methods to those described could be used. In particular,
normal phase preparative I.C based methods might be used in place of the reverse
phase methods described here. Most preparative LC-MS systems utilise reverse
20 phase LC and volatile acidic modifiers, since the approach is very effective for the
purification of small molecules and because the eluents are compatible with
positive ion electrospray mass spectrometry. Employing other chromatographic
solutions e.g. normal phase LC, alternatively buffered mobile phase, basic
modifiers etc as outlined in the analytical methods described below could

25  alternatively be used to purify the compounds.
Pharmaceutical Formulations

While it is possible for the active compound to be administered alone, it is
preferable to present it as a pharmaceutical composition (e.g. formulation)
comprising at least one active compound of the invention together with one or more

30 pharmaceutically acceptable carriers, adjuvants, excipients, diluents, fillers, buffers,



25 devices are well known. For adm nistration by inhalation, the powdered
formul ations typically conprise the active conpound together with an inert
solid powdered diluent such as | actose. WD 2005/ 012256 PCT/ GB20041003179
105 The co n f..the inventions will generally be pr i it
dosage for Wﬁﬁg",%mg?séuch, will typically contain suffi cﬁgﬁ?ﬁ@g%ogﬂﬁg to
provide a desired |evel of biological 462ivity. For exanple, a fornul ation
i ntended for oral adm nistration may contain fromO.1 mlligrans to 2 grans
of active ingredient, nore usually from 5 10 mlligranms to | gram for
exanpl e, 50 mstdbilesBredebvaliV, fiblitris, 8nSther literddld WHEkSWIPRURGke Skillkd be

adm nistered to a patient in need thereof (for exanple a human or ani nmal
patient) in artfestnndoptienally ofher thsrageyticoy BrophlacticAgeRs  t her apeutic ef f ect .
Met hods of Treatnment 10 It is envisaged that the conpounds of the formula
(0) and sub- groupshd HRsRPnvertfon fuiser bRIVGEL E&rﬁahaeuﬁédl)comﬁéﬁﬂons(dsb), (ry,
(rery, (rvy, (lva), (va), (W), (VMa), (Vib), (Vi) or_(VIII3 and

sub- groups t hedendd sboveland methodeplneking a phasanageytical compositinn qomppisipgaxi s or
treatment af | SE i.110on ' cyclin
dependent %ki f]aélgn Z’gggﬁggar?g{)%sﬁgﬁe gctn@%?%gcll’%égg%ﬂgtag%‘%é%gﬁgﬂcmgﬁ%ns are set
out above. 15 nitre pharmaoeuticsllpaceemdiecaatidry, eacipienissinefeeq adjovantsubj ect i n need

of such admnistration, for ex le a.h n,or animal patient, preferably a
human. The coﬁﬁ@&ﬁ@?ﬂﬁqq&ﬁﬁﬁﬁ%ﬁﬁ%%&ﬁgﬂﬁaggﬁF%tered in anounts that are
therapeutically or prophylactically useful and which generally are

non-toxi c. HovEhéérm Fphafigick@ioally séceptable’oabuséd Rereidpaiiheto dompdndsase of life
t hreat eni ng di seases), the _ benefits of 20 adm nistering a conpound of the

formula (1) nePateialsepyRositions pndion dasees fems which g, Witk the s¢opeof sowsd si de
effects, i | ' | g,,,ﬁﬁ'r Y\ ster
conpounds {Dn%%% g{ﬂ’ Ea[?ﬁgbggglg%?%%?{a\?mt gie gggureggf%?ub?%ﬂ%'ty. The
conmpounds nay hmaapwithow ersessiveotpsicity ipitaionna]iedgic ersporse, arather aroblepeoref i ci al
t herapeutic effecﬁ.s or nmay _be a rri.rﬂigste‘j edl?lf ol orEi pEri od only.

Al ternatively ViRl IH%VDT& U 51 SFEEPR PeE PSSP e B?h%ﬁ‘fr’i nuous

manner. excipient, etc. must also be “acceptable” in the sense of being compatible with the

other ingredients of the formulation.

15 Accordingly, in a further aspect, the invention provides compounds of the formula
(0) and sub-groups thereof such as formulae (1), (I), (Ia), (@b), (II), (IID), (IV),
(IVa), (Va), (Vb), (VIa), (VIb), (VII) or (VIII) and sub-groups thereof as defined

herein in the form of pharmaceutical compositions.

The pharmaceutical compositions can be in any form suitable for oral, parenteral,
20  topical, intranasal, ophthalmic, otic, rectal, intra-vaginal, or transdermal
administration. Where the compositions are intended for parenteral administration,
they can be formulated for intravenous, intramuscular, intraperitoneal,
subcutaneous administration or for direct delivery into a target organ or tissue by

injection, infusion or other means of delivery.

25  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.

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

suitable for sub-cutaneous (s.c.) administration.



A typical daily dose of the conpound can be in the range from 100 pi cograns
to 100 mlIligranms per kilogram of body weight, nore typically 5 nanograns
to 25 WO 2005/ 012256 PCT/ GB2004/003179 106 milligrans per kil ogram of
bodywei ght, and nore usually 10 nanograms to 15 mlligr gram
(e.g. 10 naW&g’l”&Wz%sg 10 mIligrans) per kilogram of boggﬁvfglﬁg{l\)at”wglh?hough

hi gher or | ower doses may be admini sterE® where required. Utimtely, the
gquantity of conpound adm nistered and the type of conposition 5 used will be
commensurate with the nature of the di sease or physiol ogical condition

bei ng treat edP]aanniamﬁballdesagefdrhssuﬁ@ﬁ&tbmtmhﬁmﬁﬂn&ophydtddmbietﬂhe corrpounds

of the fornul a can be.adm ni stered as, t.he so t her a
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neopl astic 10 di sease such as a cancer as hereinbefore defined. Exanples of
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formula (13 1 ReMHAGARN heRF@nEOkith bW \Il.z\bl"m?cplleg QBOfo? SRR %énﬂ%%}?% Lors,

al kyl ati ng agents, antinetabolites, ders and crotu i nhi bitors
(tubulin tar gBhamgcfagea:ltSsienc@uthlaEul&ls@g Goinpany] Bastgrs PdpRiSgphani de,
doxorubi cin, irinotecan, fludarabine, 5FU, taxanes, mtonycin C, or

dioth b
adtother apy. nfbs BERRRIEL ok 06 SRRl P5e TP B0 D
t ransduct i on withiahideptrdiluetian carkier snahes miugﬁﬂf sugdrialiohel( eg; dauvtdsewdrosd,t h ot her

t her api es, the r at ment s ven ndi vi dyal |y varying
ose 20 schetRiPha oSS AR 8ReNrLe b dorbed dOVar Suchits SCOHB AN 1 ne
formula () Isalaqﬁlﬂmbmfee@hm&n%%ehﬁ@tokeeemﬂ&%puerwexhtae mefe%fsdcwas three,
four or nore other therapeutic agents (preferably one or two, nore
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onger peri Od%rosﬁ%i(ed ]\JM]YIJJGI‘S such as crosslinked carboxymethylcellulose), lubricating

Un—

15  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

need to be discussed in detail here,

Capsule formulations may be of the hard gelatin or soft gelatin variety and can
20  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
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

25 polymer) can be designed to release the active component at a desired location
within the gastro-intestinal tract. Thus, the coating can be selected so as to degrade
under certain pH conditions within the gastrointestinal tract, thereby selectively

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



required), the precise dosage reginmen being commensurate with the properties
of the therapeutic agent(s). WO 2005/012256 PCT/ GB2004/ 003179 107 The
conmpounds of the invention may al so be administered in conjunction with non-
chenot herapeutic treatnments such as radi ot herapy, phot od {1{:} %Hlﬁiﬁpy’ gene
t herapy; suWM§R0/HE6controll ed diets. For use in conbinati'on therapy wth
anot her chenot herapeutic agent, the 5 cidpound of the fornula (I) and one,
two, three, four or nore other therapeutic agents can be, for exanple,
formul ated together in a dosage formcontaining two, three, four or nore
ther apeuti ¢ aggRhdof, biinaAdifibh &Y, B_bAMS; thé 'aﬁlg'cﬁﬂ'bé/% stdtediin@isaR@airk  agents
may be fornmul at ed separately and present ed 't oget inthe formof a kit,
optional | y wi tamprisingagelepsssonirelling pgent, f@:@éamnle aAelgvép delayisgiagensWhich t he art
woul d know th I Whedg i mes and
conmbi nati on tﬁlg#gpa& g@fjct)o g&éﬁﬁ?ﬂﬁﬁ@%@ﬁlg & aenos?gr (fgr @gﬁﬁ%%@%ﬁ% stration
of a corrpoundaumtytdralkfahnmjinah( gastromtestinal eradt. M;trnlatwdmrthmmm rhagerthdt er m ne

Suttering §s BrcHBreARA Rt Lot fopme tn BRET MuRevle € HelGpound
having acti vidhyda@epdhahers Walchis W@koﬁﬁ@aﬁeﬁmﬁwam&gﬁage fo?mb' ol ogi cal
e

sanpl e taken from a patient may be anal ysed to determ ne

condi ti on or Bassesshreughsihe gagwinieshipeltract g a furtherpdiernative, the Q‘}"Fl"?my be
suffering fro /bl o1 [ ty or 20
abnor nmal prot g@@é’ﬁggesm%ﬁlﬁﬁmﬁﬁ ngy{sg&%\?g%{atgf:tlvg%%%%@% e sf or to
sensi ti sat i onthefreleaspaf thwaympmndoﬂmioum{eaacandmhqr delayathmplease af such

abnor mal i hat r.esul.t activation or.sensitisati, Q CDK2 si gnal
et ude. uplr gttt sHERE BrplphoRRé a7 be HnRRd Brggorience il hdbodsfeling
Keyomar si K. ; kdovidl ®lthdebekitle®f20#e avBr 26; 279(13): 12695-705) or | oss of p2l or
p27, or presence of CDC4 variants 25 (Rajagopalan H, Jallepalli PV, Rago C,
Vel cul escu VE, Kinzler KW Vogelstein B, Lengauer C.; Nature. 2004 Mar 4;
428(6978):77- §2§‘1P°5F‘|’1‘€13tf%rrtﬁi’lﬁﬂ-“|s%§’t‘}1“§? piggments, creams, sprays, patches, gels,

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

formulated in accordance with known methods.

15  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.

Examples of formulations for rectal or intra-vaginal administration include
20  pessaries and suppositories which may be, for example, formed from a shaped

moldable or waxy material containing the active compound.

Compositions for administration by inhalation may take the form of inhalable
powder compositions or liquid or powder sprays, and can be administrated in
standard form using powder inhaler devices or aerosol dispensing devices. Such
25  devices are well known. For administration by inhalation, the powdered
formulations typically comprise the active compound together with an inert solid

powdered diluent such as lactose.



i ncl udes el evated expressi on or over-expression, including gene
anplification (i.e. nultiple gene copies) and increased expression by a
transcriptional effect, and hyperactivity and activation, including
activation by nutations. Thus, the patient WO 2005/ 01225 003179
108 may be %‘%bi‘]@%‘fléﬁ;‘sto a diagnostic test to detect a m?ﬁ@rﬁﬁé ar%gfgfari stic
of up- regulation of cyclin E, or loss U5 p21 or p27, or presence of CDC4
variants. The termdiagnosis includes screening. By marker we incl ude
genetic markers including, for exanple, the neasurenent of DNA conposition
to identify nUheédngends offtheGehtion@ill SnBRall b fieseikediGn iR ldoshgs formr ker s whi ch

are characteristic of u requl ation qQf .cyclin E, including enzyne activity,
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of p21 or p27 may be parti‘cul ar sensitive to CDK | urs may
pref erenti al | papeomain romed1 froligt:mns tp 2eparhsafiaotiveohgrediehi, mok; usually ism of p21

or p27 prigr tr.eat ment. Th t he, patient bjected to a

di agnost i cg)t ei@n’fli)lgr&gts %E 8K ?fkewgﬁafﬁa@ﬁﬁwn?#@femﬁ é‘gul ation of
cyclin E, or loss of p21 or p27. The diagnostic tests are typically

conduct ed on @Fhdacive gompdund aviillbe admindstéreditofarpatiedt imnesd théregf(foreramples, bl ood
sanpl es (isolation and, enrichnent of shed_ tunmour cells), stool biopsies,
Sputum 15 chh GHBELHEIEIREFD) iap Smom St Ogehier e eSteti 0, of uri ne.
I't has been fgupdenddadtReropal an et al (Nature. 2004 Mar 4;428(6978):77-81),
that there were nutations present in CDC4 (al so known as Fbw7 or

Archi pel ago) in human col orectal cancers and endonetrial cancers (Spruck et
al, Cancer ReMethousaf Treatment 62(16): 4535-9). Identification of individual
carrying a mutation in CDC4 20 may nean that the patient would be

particul anby %yi bridiaged it the ShsTRAls Y thd\ohn M@hﬁl‘gfoﬁaps thEHBPHcE MY

preferentially be screened fo resence of a varran prior to
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25 are known botréatipert 908 raige bl difedseisthieeorconditiony wediated byreydiadisperdetid
i ncl ude,

but e
%rnases. Examples of such disease states and conditions are set out above.

15  The compounds are generally administered to a subject in need of such

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

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

20  administering a compound of the formula (I) may outweigh the disadvantages of
any toxic effects or side effects, in which case it may be considered desirable to

administer compounds in amounts that are associated with a degree of toxicity.

The compounds may be administered over a prolonged term to maintain beneficial
therapeutic effects or may be administered for a short period only. Alternatively

25 they may be administered in a pulsatile or continuous manner.

A typical daily dose of the compound can be in the range from 100 picograms to
100 milligrams per kilogram of body weight, more typically 5 nanograms to 25



not limted to, standard nethods such as reverse-transcri ptase pol ynerase
chain reaction (RT-PCR) or in-situ hybridisation. In screening by RT-PCR
the |l evel of nMRNA i n the tunour is assessed by creating a cDNA copy of the

MRNA f ol | O\A/eg)f%%ﬁ lification of the cDNA by PCR WO 20p&f/Rh7002603179
PCT/ GB2004/ 8 9 Met hods of PCR anplification, the selection of

primers, and conditions for anplificati®, are knowntoaperson skilled in
the art. Nucleic acid manipulations and PCR are carried out by standard
met hods, as described for exanple in Ausubel, F.M et at., eds. Current

Protocol s in Milligruisger Blagray pf bRyd«ight] elxhmuiecl wyally mamaograinnmols or Innis,
MA. et-al dﬁ,l B%Repr tocols: lgr?gHI de to Be&pods |ca lons, 1990,
Academi c Pres§n 820 ﬁ%lﬁogr%é i rJr ‘WH nucl ei c
acid techni quesdweﬁgmhlﬂmuglemghmhﬁdowe} dOBT M Ve a&huﬁétered mﬁﬂe requiféd Ed,

Mol ecul ar O ogni n&@ly Laboratory Manual , Cold Spring Harbor Laboratory

Press. Al t er Waimaely,the quanifeeisompoyndadninisisred aqu theftype qfromppsitionor exanpl e

Roche 10 Myl equdiain Bk @hRhaRdts withRle Rfurd'SHe didkast Bt forth in
United Stafes patents 4,666, 526. 3t DS B0Me gREasTBLDRARAAN Bndi o
5,272,057, 5,Sﬁzgﬁwdmddmllév,ezal&e@mreanmﬁm@ph)pmnmed herein by reference.
An exanple of an in-situ hybridisation technique for assessing nRNA

expressi on L g ' El SH).. Anger er,
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conpri ses t heof they cani begadministered the pambifidtjonthexadyi with @fe ofticte uthet 0 be anal yzed,;
(2) prehybridizatio atnment of the s ncr ea essibility of
target nucl ei EOTBRTH S%’ﬁ%%%”%?f&d@“ﬁ&kéﬁﬁ%ﬁ? Ftetebfom?weeg?op(iwﬁrl di zati on
of the m Xpur gisedse Buthla8laGamset AShdr@nbdtste Abfreal ‘Ex@tﬁbl@s bfothéieh&hehaei cal 20
structure or tissue; (4) post-hybridization washes to renove nucleic acid

fragment s no@gesisiihet may hetpdmiginiered itopsthentwhethercqmsyrrentlycastat differsnt time
hybri di zed ”Uﬂt&%ls Rittthe cBﬁﬁ&'ﬁﬂE%fg%%@Ia%%ﬁ GGt af @‘ﬂﬁﬂm@&’?& i cations are

typically |ab for exa radi 0i’s Of opes or uorescent
reporters. Pr eadpersomdrapafmhémtoﬁr gdkylafifg a{glems,taln;tmbtahgjﬁes,DNA bindegland from about

50, 100, or 200 BUELEQUHEERs iRk 22268, MRASs cisplatin,

15  cyclophosphamide, doxorubicin, irinotecan, fludarabine, SFU, taxanes, mitomycin

C, or radiotherapy. Alternatively, the compounds of the formula (I) can be

administered in a combination therapy with monoclonal antibodies or signal

transduction inhibitors. For the case of CDK inhibitors combined with other

therapies, the two or more treatments may be given in individually varying dose
20  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
preferably one), the compounds can be administered simultaneously or sequentially.
When administered sequentially, they can be administered at closely spaced

25  intervals (for example over a period of 5-10 minutes) or at longer intervals (for
example 1, 2, 3, 4 or more hours apart, or even longer periods apart where
required), the precise dosage regimen being commensurate with the properties of

the therapeutic agent(s).



25 nucl eotides, to enable specific hybridization with the target nucleic

aci d(s) under stringent conditions. Standard nethods for carrying out FISH
are described in Ausubel, F.M et al., eds. Current Protocols in Ml ecular
Bi ol ogy, 2004, John WIley & Sons Inc and Fluorescence In Situ

Hybri di zati Qg .d@eiMscal Overview by John M S, Bartl et tporiizB¥odsansihar
Di agnosi s of Cancer, Methods and Protocqls, 2nd WO 2005/ 012256

PCT/ GB2004/ 003179 110 ed.; |SBN: 1-592887760-2; March 2004, pps. 077-088;
Series: Methods in Mol ecular Medicine. Alternatively, the protein products
expressed fromthe nRNAs may be assayed b i mmunohi st ochemi stry of tunour
sanmpl es, sol i dhgkempoundaohibadeveption may Fsabeadatinisteredin genivnctiga siibmand| ot ti ng,

2- di mensi onal - ) . ' -ElJ w cytonetry
and ot her net ﬁ(@%go@%o%%%#e eeq{;srsg @l*aosrr %%é@??géﬁ%ﬁlsnﬁ%e%& %’bgt ei ns.

Det ecti on mnet hbdaspyysurgelyiand bardmlleddietsse of site specific antibodies. The
skilled person will recognize that all such well-known techniques for

det ecti on of requl ati on of clin.E | oss of p2l or or 10
det ecti on of %\1‘5F?Igﬁ’f’%n%@gr&p%@'Eﬁﬁﬁ%&g?%mgﬂa%’ﬂéc Bg@'géﬁ? case.
Therefore 3l | c@mpblirisH thefohfiild B and 1Y, Gva tisee, Bouros abrd SthbtBerapduyict unour s
particularly suitable for treatpent with COK inhibitors. Patients with

mantl e cel | | ySpHSFAR be foreyarapey fgrydatediogetherdn p dpsage dernneantainging e CDK

I nhi bi tor usi [ | ; [ it tGhaik st nct
cl i ni copat hol ggﬁegl’ fg%tmi? t%drg%ﬂen %&Iﬁo%g{l(tlgnﬂlgﬁf?e{[@rlr%ﬁom lgﬁig? atg%rgﬁre:uggd by
proliferation agéntsmay be faymulatid separatelydind prepénted,togethenin the fom ekpkigssi on of

CD5 and CD20, ap agdress. nd i negurable clinical course, and frequent
t(11; 14) (gl 3; g@gﬁjm@?a %%%tg‘fclﬁ%s.t{o &¥ "&pression of cyclin DI nRNA, found

in mantle cell Iymphoma (MCL), is a critical diagnostic marker. Yatabe et
al (Bl ood. 102000 pépen skilld(id the2253e1dd know thiagh dhdihmimniytcgengrabkngwieddei vity 20
shoul d be inclyuded,as aqne of the .standard,criteria for MCL, and that

i nnovative t HAF dgsingdesipes ag com RibpeEandfisdeM¥e shoul d be expl ored on the
basis of the new criteria. Jones et al (J M Diagn. 2004 May; 6(2):84-9)

devel oped a r edbkthbil$®E Dia i itative, reverse transcription PCR assay for
cyclin D ( expression to
Prior to administration of a compound of the formula (I), a patient may be screened
to determine whether a disease or condition from which the patient is or may be
15  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
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

20  abnormal protein expression which leads to over-activation of CDKs or to
sensitisation of a pathway to normal CDK activity. Examples of such abnormalitics
that result in activation or sensitisation of the CDK2 signal include up-regulation of
cyclin E, (Harwell RM, Mull BB, Porter DC, Keyomarsi K.; J Biol Chem. 2004
Mar 26;279(13):12695-705) or loss of p21 or p27, or presence of CDC4 variants

25  (Rajagopalan H, Jallepalli PV, Rago C, Velculescu VE, Kinzler KW, Vogelstein B,
Lengauer C.; Nature. 2004 Mar 4;428(6978):77-81). 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. Thus, the patient



aid in the diagnosis of mantle cell |ynphoma (MCL). Howe et al (dip Chem
2004 25 Jan;50(1):80-7) used real-tinme quantitative RT-PCR to eval uate
cyclin D1 nRNA expression and found that quantitative RT-PCR for cyclin D
MRNA normalized to CD 19 nRNA can be used in the diagno bl ood,
marrow, and ¥?E¥IR1225 ternati vel y, patients with breast ﬁ)gi‘h@@})%ﬁ"% be
selected for treatment with a CDK inhi 08 or using diagnostic tests outline
above. Tumour cells commonly 30 overexpress cyclin E and it has been shown
that cyclin E is over-expressed in breast WO 2005/ 012256 PCT/ GB2004/ 003179
111 cancer ( Hafiayelsuljected to LHBERELBS to a&&ﬁanﬁekeréﬂéa&&%nc of ?refore br east

cancer nmay in particular, be treated with a CDK inhibitor. I fungal Use In
a further aspdesulationef cyplia, pplosh 9%1%92'{ ﬁémg@%ﬁf gﬁ@“é’@?@ﬁ%n% of the

formul ae 5 (Q%rm cﬁé}?,ng?lg }r)\cl:llﬂd% §c)r%erl]:g'l é?ﬂy tharkdrwd i hl e %éde mgfl{e}/sa) (Va), (Vb),

(Ma), (VIb) Vi groups there ned herein as
anti fungal agemheling] ifier emmpbutlndmelm;temmt uﬁBNAI wngpositiah toidentily neatdtions  exanpl e

in the treatne as.h r, e treatment of plants
(e.g. in a§ EFP&% Tgﬁgnawg P AR esm e’é?s"%‘é‘h@?& ar. ?{FF‘%‘GWSHP ageﬁts
for exanple a&e@ﬂzﬁﬁ)ﬁwaﬁdli)iﬁ nﬁﬂhdilﬂé)erﬂyﬁb Adteey azPme ldaemr@m%‘eeﬁte t, the

I nvention provides a_co und of the formula (0) and sub- groups t ereof
such as f or nulPhespbpyylatgd or, no()|aa51 mRN A jevelsjof the fPIP?ntlc(nPd/)’mt‘{mSva) (Va), (VWb),
(Ma), (Mb), (M1) or (MI1l) and sub-groups thereof as defined herein for

use in the propaitsuiballHRATRAINGS, oamfsmqﬁldr@ﬁ?ﬁia @8 Rhﬁcﬁaﬂ?ml such

as a human. 15 Al so provided is the use of a conpound o e fornula (0) and
sub- gr oups t heersitive tg GDIK inititorsmlimmeurs 1@y prefarpntially Hp Scl'@bltﬁ)ifm(l 1), (111),

thet ot actaerPREHASTRE oye bR or o ha) atafntioBlo koo, 200, TR0

of 'use in
t he prophyl aximayde subjeabahﬁm dlagnoatuf mstgaﬂetemfaemkamhanactensﬁmfmpl such as a

human. 20 For e t he vent j.on be adm.nistered to
human pati ent §° g@%&’f"@fﬂ‘@‘%@ OSBP pal grp ﬂ ’@P ‘i‘?’ﬁl’é’&tﬂﬁy@ﬂsﬂvwlﬁﬁcal f ungal
infections caupgghchd ATHGlogical sample selected from tumour biopsy samples, blood

samples (isolation and enrichment of shed tumour cells), stool biopsies, sputum,

15  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
Aug 15;62(16):4535-9). Identification of individual carrying a mutation in CDC4
20  may mean that the patient would be particularly suitable for treatment with a CDK
inhibitor. Tumours may preferentially be screened for presence of a CDC4 variant
prior to treatment. The screening process will typically involve direct sequencing,

oligonucleotide microarray analysis, or a mutant specific antibody.

Methods of identification and analysis of mutations and up-regulation of proteins
25  are known to a person skilled in the art. Screening methods could include, but are
not limited to, standard methods such as reverse-transcriptase polymerase chain

reaction (RT-PCR) or in-situ hybridisation,

In screening by RT-PCR, the level of mRNA in the tumour is assessed by creating a
¢DNA copy of the mRNA followed by amplification of the cDNA by PCR.



ot her organi sns, species of Candida, Trichophyton, M crosporum or
Epi der nophyton, or in nucosal infections caused by Candi da al bicans (e.qg.
thrush and vagi nal candidiasis). The conmpounds of the invention can al so be

adm ni stere 2 the treatment or prophyl axis of syspeficg2dowdesate
I nfections gva?ujsoi?ﬁ&gés's for exanple, Candi da al bi cans, Cryptococcus

neof or mans, Aspergillus flavus, Asperglqgl us fum gatus, Cocci di odies,
Par acocci di oi des, Histoplasma or Bl astonyces. WO 2005/ 012256

PCT/ GB2004/ 003179 112 In anot her aspect, the invention provides an
anti fungal coMséwis DﬁFCRemphﬁcatquttmsdﬁctwl@ ofmhmts,ragdlqomctmwlfbural) use,

conprising a f.ornmul a Qups there such as
Formul ae (1), APty dre ki 'aphsfy bintedl ey Nl R GRplios

her ei nbef or e def PR dretoagiidivar bysthiaimeodss &8 deuaradeuyompteahmsmel uent or
carrier. 5 The_invention_further provi of treating an ani mal

(i ncluding a pl., eds, cuzent Rrofogelsin ‘gg‘&‘?ﬁ" 35‘?10%890413[9%871]§Y%$@ﬁ|

i nfection, swhiggh of BRRY, MB&Setld] Sadd P@&b&) t he
| ocus of sgu d &gnt or seee le@(%shpg% effeéf?&mleg?mmﬁﬁitw%?{d&?ﬁ%gﬁld of the

fornula (1) an %Abac@mbsss,ﬁenwgms Retrtigns sl maripwaticns nvolvisg nuctdm) (1),

a1 50 provi tes 40 e Etes 3 el BRbARE b oo n B sl o “Seeq”
whi ch conpri seﬁonﬁﬂgeAtILabgraltdr?l\mdmalt,Cord Sypeiag Hatroh Laborataiy Presigal |y ef fective

anount of a fungicid conposi tion |nbefor defin d. Differential
screeni ng ass ?lbec%@ar%b@w@z’t rl?“bﬁg Ef Reghet he  present

i nventiongit mot&efat BidehédichRY mapBe ReaEs n%d%fbéyf%&t fARanada spdch 15

act specifically on the CDK enzynes of eukaryotiC pathogens can be used as

anti fungal ofpatgms ﬂﬁé@ﬂ%&l%ﬁ&? 2&@94;8%1 53|1n5|,|1%2,6i9, §,262.06 hed,88ARG¢dandCDK ki nase,
CKSI, can be Glﬁ ﬁ:&tﬁ@urﬁ&rﬁ%ﬁrﬁ?ﬁfn ref;e%g diasis. Antifungal agents can be

used agai nst I ons herei nbef ore defined, or opportunistic
i nfections that commnl y occur in debilitated and i nmunosuppressed patients
such as pati edinx2@plaiof hnimsiwetmba'éisaim ttoanigne i agsepsinpinBNthexaessionecei vi ng

| TIUnOSUDDT eSS4 el erABce AR i RIS RS i SR 1 ons sue
15  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
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

20  structure or tissue; (4) post-hybridization washes to remove nucleic acid fragments
not bound in the hybridization, and (5) detection of the hybridized nucleic acid
fragments. The probes used in such applications are typically labeled, for example,
with radioisotopes or fluorescent reporters, Preferred probes are sufficiently long,
for example, from about 50, 100, or 200 nucleotides to about 1000 or more

25 nucleotides, to enable specific hybridization with the target nucleic acid(s) under
stringent conditions. Standard methods for carrying out FISH are described in
Ausubel, F.M. et al., eds. Current Protocols in Molecular Biology, 2004, John
Wiley & Sons Inc and Fluorescence In Situ Hybridization: Technical Overview by
John M. S. Bartlett in Molecular Diagnosis of Cancer, Methods and Protocols, 2nd



AIDS, as well as for non-inmmunosuppressed patients. Assays described in the
art can be used to screen for agents which nmay be useful for inhibiting at
| east one fungus inplicated in nycosis such as candidiasis, 25
aspergillosis, nucaormnmycosis, blastonycosis, geotrichosis si s,
chronDbIast8ﬁ}3@§ﬁ§?ﬁcoccidiodonycosis, conidiosporosis,Pﬁﬁg¥gg ggﬁ%ﬁis,
madur onycosi s, rhinosporidosis, nocaidi 8l s, para-acti nomycosi s,
penicilliosis, nonoliasis, or sporotrichosis. The differential screening
assays can be used to identify anti-fungal agents which may have

t herapeuti c vall.yISBMN 13925047602 BRkchB00¥Ppe ANF/(38 28 s RUIhEEKW04/ 003179 113
aspergillosis b% nfkg?%_use of the CDK genes cloned fromyeast such as
Aspergill us fMﬁEf‘éEaﬁ C0KkdMergi | lus flavus, Aspergillus niger, Aspergillus

ni dul ans, or Aspergillus terreus, or where the nycotic infection is

nucon- nycosi s Alfehti¢dPK thprdfein Ag@aud@@e@&rsseu%rﬁ O PR AS tna§ e RssBPed®Y ZOPUS
arrhizus, Rhizopus oryzae, 5 sidia corynbifera, Absidia ranosa, “or

Mucor pusi | | us imsyuehisiechemishyred tunspy saraplos, selid phase impeunoassap aithogen

Pneunocyst i.s eIl Waked %%ggl ' ' ) Lon of the

anti f ungal Bac?rlﬁéﬁoﬁi;?{%llaé%(’he ceor%:])%un @g%ﬂsg)gwpéeé$)8r8%§éﬁ%§%u%e‘?e rmning the

m ni mum i nhi bielecttyphoresis SIBL IS, flow dyidnietr§.ahd othis mbthbds krvevnda et foat | on of t he
test conpounds,, in a_suitable pedium . at ich 1 r of the particular
m cr oor gani sm tegtion of §ps: : otefns- Rﬂgﬁ??%%%&s@q?%gwme%e OE’I“'E% es, each
having the t?%%ecﬁfb%ﬁ%tﬁed. MEHRIsRITA b&rdoriyilPre Skt ze Gt 8N sEMNGAL kAR ON 1S

I nocul ated with a standard culture of, for exanple, Candida al bi cans and

each plate i éechnigpesifacdgicstion of upregmationof eynlindy, or Joss pfpRlar P37, €. The pl ates
are then am . Qr 1 I of the fingus and
t he approgpi atdgt‘g %Hn.og.(:]jl(g&‘\'/%’aﬁ%%pgﬁr?gta %@Rﬁgﬁfﬁg f%%’ﬁ%%[ uation of the

conpounds can be carried out at a series of dose |levels by intraperitoneal
or i nt ravenoudhemfeectll ofthese tbohniques comtihalsu tetused tocidentifp tnh@es pdrttulartyave been

i nocul ated with, a, fungu €. tr.ain of Candi.da al bicans qr Aspergillus
flavus. The acbipiaiyr Bnad A B TobRldh byl St el o oni "ot %t ne
S]ICJFV! val '2I'ﬁ ofMED) et 8d s@lbqetPfop tredtine st wifH LCDKNghiBReN il didhouid teqat ed group
of mice. e

outlined herein. MCL is a distinet clinicopathologic entity of non-Hodgkin's

15  lymphoma, characterized by proliferation of small to medium-sized lymphocytes
with co-expression of CD5 and CD20, an aggressive and incurable clinical course,
and frequent t(11;14)(q13;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

20  should be included as one of the standard criteria for MCL, and that innovative
therapies for this incurable disease should be explored on the basis of the new
criteria. Jones et al (J Mol Diagn, 2004 May;6(2):84-9) developed a real-time,
quantitative, reverse transcription PCR assay for cyclin D1 (CCND1) expression to
aid in the diagnosis of mantle cell lymphoma (MCL). Howe et al (Clin Chem. 2004

25 Jan;50(1):80-7) used real-time quantitative RT-PCR to evaluate cyclin D1 mRNA
expression and found that quantitative RT-PCR for cyclin D1 mRNA normalized to
CD19 mRNA can be used in the diagnosis of MCL in blood, marrow, and tissue.
Alternatively, patients with breast cancer could be selected for treatment with a
CDK inhibitor using diagnostic tests outline above. Tumour cells commonly

30  overexpress cyclin E and it has been shown that cyclin E is over-expressed in breast



activity may be neasured in terns of the dose |level at which the conpound
provi des 50% protection against the I ethal effect of the infection (PD50)
For human antifungal use, the conpounds can be adm nistered alone or in
adm xture .(?nﬁ/RB cmaceutical carrier selected in accopggedesiobdizd he
intended 2 rou?e of adm ni stration and, standard pharnmaceutical practice.
Thus, for exanple, they may be adni ni st &ted orally, parenterally,

i ntravenously, intranmuscularly or subcutaneously by neans of the

formul ati ons descri bed above in the section headed "Pharnaceuti cal
For mul at i ons" canpgy Glaosslbatab SEnre Rea20040006831489). Therefors brsasicangerd par ent er al

admnistratio | ot i1y, dosage | evel of the antifungal
conmpounds of %&%W?@%ﬁgﬁa%ﬂ%a@ﬂﬁﬁ%@b 10 mg/ kg (in divided doses),
depending on inter alia the potency of the conpounds when adm ni stered by
ei ther the or AntifungabBPseit eral route. Tablets or capsul es of the conpounds
may 5 contain, for exanple, from5 ng. to 0.5 g of active conpound for

adm nistratio ' . . [ as._appropri.ate. The
physician in Q’n@ﬂé@gﬂn pé\?étﬁ?;@%ﬁ tler r‘ﬁ’é&r@‘&f&?’ﬁgﬁe caglg'gbréﬁ(ogﬁ}cggﬁ% anount)
whi ch wi | I 5be (0yp&Y), @)y a3 glbs, (AR (R(IV,(EVA)] (| (VRRLVED] (VIBY (VIT) ¥ (MITyary wi th
the age, weight and response, of {h hmpartl cylar patient. 10 Alternatively,
the anti funga@%%f%ﬁ‘ﬁﬁ@%ﬁ?faﬁQCM' ey} gsapttungaliagents.or m of a  suppository
or pessary, or they may be applied topically in the formof a |otion,

sol ution, cregp céthpbuiBinafbe dstdlih AImAPMEREIne [TBF @ PlPinghe fliRMeRdR be
incorporated into a creamconsisting of an aqueous enul sion of polyethyl ene

gl ycol s or | i ésmamalpauchps hymans), o frethe Begimpat of plastsde gainagricdursansdoncent r at i on
bet ween 1 and XTI\ i t { St I I or white
soft paraffi nhé%s{%m%r@ggrt %&rca%afﬁg%@ aggl?cggt?ﬁs%fg]% geogasr?gesgg)g{slgcrs\\% ives as may

be requiréf. Wdisindebtints.on to the therapeutic uses described above,
anti-fungal agents developed wth such differential screening assays can be

ed, for example e tives in..foodstuff, e enent, for
g?ormt i ng w)éi %?ne’gegaﬁ%dﬁ%elﬁﬁbe\é v%%tf?,% pig?wiieﬁ %&0 %‘Pﬁ c(ffféﬁet %ﬁh’]ﬁ@b)ﬂ%ﬁ gP?bns for
treat ment of peuph theteosuthial Gsrmuedl®), (Hala)@OOANAIIMATV N IVARIVLY, &VD),
(V1a), (VIb), (VII) or (VIII} 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.

15  Also provided is the use of a compound of the formula (0) and sub-groups thereof
such as formulae (I), (1), (Ia), (Ib), (1), (L1N), (IV), (IVa), (Va), (Vb), (VIa), (VIb),
(VID) or (VIII) and sub-groups thereof as defined herein for the manufacture of a
medicament for use in the prophylaxis or treatment of a fungal infection in a

mammal such as a human.

20  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
Epidermophyton, or in mucosal infections caused by Candida albicans (e.g. thrush
and vaginal candidiasis). The compounds of the invention can also be administered

25  for the treatment or prophylaxis of systemic fungal infections caused by, for
example, Candida albicans, Cryptococcus neoformans, Aspergillus flavus,
Aspergillus fumigatus, Coccidiodies, Paracoccidioides, Histoplasma or

Blastomyces.



equi pnent and roons. In simlar fashion, side by side conparison of

i nhibition of a mammalian CDK and an i nsect CDK, such as the Drosophilia
CDK5 gene (Hellnmich et al. (1994) FEBS Lett 356:317-21), will permt

sel ection anp conmpounds herein of inhibitors whi pate

bet ween thevﬁ %@%ﬁ?&ﬁ%&l lan 25 and insect enzynes. Accord’liﬂl(?gz,ﬁ&{ﬂlhge%present
i nvention expressly contenplates the ud&and formnul ations of the conpounds
of the invention in insecticides, such as for use in nanagenent of insects
like the fruit fly. In yet another enbodinent, certain of the subject CDK

i nhi bitors caifln mmhq;ebf;dmedmventlh:epﬂnaﬁlbmpetnnﬁuighlbdotﬁpbmnwﬁﬁiagﬁaﬂmalf or plant

CDK's relative to.th | jan 30 enzyne, For exanpl.e, can be
di sposed in a(@Fpdiog H’chgimgbﬂléeeﬁowli‘%“%@%“% ﬂ’@f%ﬁ%‘%&d &%04/ 003179
115 or nore of rct@@tﬁafe@g\mﬁraaymlatﬂnsm)eas), txbogﬂ) Wﬁ“ﬁ@?l)%d BVEpdsest

selectivity for |nh|b|t|ng | ant " én resent 1nvention
specifically dowinbeforedadine fqgr:ﬂm with @h&r@ﬂmhléy angbpptable dth!mt prganigTt ors for
agricultural applications, such as in the form of a defoliant or the |ike.

5 For agrieul t ﬁzﬂ%qg] ?ﬁﬂﬁgmﬂgﬁ a] Nvention
may be usgd |Tr11%?ﬁe rﬂ%‘% ﬁgb%gérépgg?t?% Fé.l ated as applgq{orl al?le to the
particul ar useucheasa huntae)) gaoit mﬂepcbkmrmgTd'tﬁmga:l hm'e@mnpwhlnlisompxyseb&eamgl ied in

the f f dust d
Sotut ons. i S8 PRI Skt IBOaT B BB ores Rt BRE arokes.
Conposi tions n@uid ofa cbﬂlpﬁhmﬂtﬁﬁfohﬂulh ) dr@rsab-gfoubl thidtedP Siichiab Fempmeder s,

granul es or grains, or concentrates for dilutiaon pI’IOI’ to use. Such
conposi tions r@y(l@o@c’)aﬂﬁ) AT AV AYD gpd(V Dashersinbefore defineds or adj uvant s

as are known and acceptable in agriculture and horticulture and they are

manuf act urigd PR iReRGGEARCEoWIE ) MEIMYEDE irRAL 2 PIREEHECAS) inHRat @FPOSI ti Ons
may al so incorporate other active ingredients, for exanple, ‘conpounds having

her bi ci dal or sewmmmwr@wmahagth alang opseed withranhstifungally effedtive The
conmpounds and ,td, O I er of ways, for exanple
bR Pyl R el SR

t hey can be app |e stens, branches, seeds
or roots or to the soil or other grow ng nedium and they may be used not

only to eradi dzifferediid sarseningassayainsay herusgdiplselecti fonthbse dompomedsed the

present invention with specificity for non-human CDK enzymes. Compounds which

15 act specifically on the CDK enzymes of eukaryotic pathogens can be used as anti-
fungal or anti-parasitic agents. Inhibitors of the Candida CDK kinase, CKSI, can be
used in the treatment of candidiasis. Antifungal agents can be used against
infections of the type hereinbefore defined, or opportunistic infections that
commonly occur in debilitated and immunosuppressed patients such as patients

20  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.

Assays described in the art can be used to screen for agents which may be useful for
inhibiting at least one fungus implicated in mycosis such as candidiasis,

25  aspergillosis, mucormycosis, blastomycosis, geotrichosis, cryptococcosis,
chromoblastomycosis, coccidiodomycosis, conidiosporosis, histoplasmosis,
maduromycosis, thinosporidosis, nocaidiosis, para-actinomycosis, penicilliosis,
monoliasis, or sporotrichosis. The differential screening assays can be used to

identify anti-fungal agents which may have therapeutic value in the treatment of



the plants or seeds fromattack. By way of exanple, the conpositions may
contain 20 from0.01 to 1 w.%of the active ingredient. For field use,
likely application rates of the active ingredient may be from50 to 5000
g/ hectare. The invention also contenplates the use of th f the
formula (0) ‘%\9\6005’Q1}55-69r0ups t hereof such as fornul aae (1)?'&%6’64??3;1;9 (I'b),
(1), (1), (1vy, (1va), (va), (W), (¥Ba), (VIb), (MI) or (VIll) and
sub-groups thereof as defined herein in the 25 control of wood decayi ng
fungi and in the treatnment of soil where plants grow, paddy fields for
seedl i ngs, or asmigilodioby makihg ssecof the’CBR gendstctonipll dioarydayt sutteas i nvention is
the use of the co unds, of the f la (0) and sub-groups,thereof such as
For mul s ( 10) ASPPABE figiastupfSperelg Hefhs Rapeiplug e yepereiveydulangs) (v a)
(Mb), (V) @Ashergilil teddds, dtHhere eheiydoli6 if&tion $s Heddnfdodie iRl DKo prot ect
stored grain and 30 other naon-plant |oci_ fromfungal infestation. WO

2005/ 012256 P@EHER2Dbudwyed from yeag sughyes Rhizogusrarchizus, RO oniZee, now be
illustrated, but.s |-t ed . LS @Eﬂgimants
descri bed sn t“ﬁ}gl‘#%%qr%%gﬂg%rg’e%(%%Tfeago%ﬁp?ﬁ]e(:&g’%%{rir%ﬁ' §§§%H1éef%g§?rpounds pr epar ed
wer e char act erengymbshychideché pathogeh Pasmhaystisaaginiknd nmass spect roscopy (LC M)
using the system and operating conditions set out below Were chlorine is
present and a .single. mass,is quoted. .the..na uoted.for..the co und is
Por sac1 The Tk gevangenkr P e sptnor e Rrmulal ity S ambo oy

col ums and Wesgbé pérfotel By AeBrniRg thd HiBRT entieRtdMtentrtidAdMI©pS. The
operating conditions used are al descri bed below, In the 10 exanpl es, the

retention ti me¥highis thy qoasenigtion of fhetest compgpads, imaspshlemedivme gt wiigh or s

2790/ Pl at fgyrm : ¥ TB&Sr : tector:
Witers 996 POATE %ﬁgﬁﬁﬁp Ry R Qo Al B i Mol eried Sk, 0O (0. 1%

Form c Acid) 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
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.I.C.

15  wvalue is noted

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 on the basis of the survival

20  of atreated group of mice after the death of an untreated group of mice. The
activity may be measured in terms of the dose level at which the compound
provides 50% protection against the lethal effect of the infection (PDs).

For human antifungal use, the compounds can be administered alone or in
admixture with a pharmaceutical carrier selected in accordance with the intended
25  route of administration and standard pharmaceutical practice. Thus, for example,
they may be administered orally, parenterally, intravenously, intramuscularly or
subcutaneously by means of the formulations described above in the section headed

“Pharmaceutical Formulations”.



El uent B: CH3
m/mn 20 Col

CN (0.1% Form c Acid) Gadient: 10-95% eluent B Flow
um: Synergi 4m Max-RP Cl2, 80A, 50 x 4.6 mm (Phenonene

conditions: Capillary voltage: 3.5 kV Cone voltage: 30 V Source

Tenper at ur e;

005/ 012256 PCT/ GB2004/ 003179 117 Mass Spec Det

1.2
X) M

120 _C__25 FractionLvnx system System Wt er pefigasdos@osywnx (dual
anal ytical/ B‘F%ﬁ’?s%’%

ector:

Wat ers- M cromass ZQ PDA Detector: Watetk 2996 PDA Anal ytical conditions:
Eluent A: H20 (0.1 % Formc Acid) 5 Fluent B: CH3CN (0. 1% Form c Acid)

G adient: 5-95%eluent B Flow 1.5 m/mn Colum: Synergi 4m Max-RP
80A, 50 x 4. 6FonerélRind paresteesl pdmiisttionifothiuoras patiddtsCtheidailpdysagolevelgd: 3.5 kV

Cone vol t age:
C Analytical

s oo R RERE sifefian e a0 00 B QR

Cl2,

re: 300
d bel ow,

and these wer dosesl) ti@eadingioh hnryverif thegitentp of thelcompomdie fiwheh administaredr | ar
operating congi tions. The operat'ilr.lo%tcon Itions wused are al sqQ descri

bel ow. HPLC S
5

10

15

20

25

30

¥ £ilhgr thgaqral ar paregisra e. Tablets or capsules of the compounds may
contain, for example, from 5 mg,. to 0.5 g of active compound for administration
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
suppository or pessary, or they may be applied topically in the form of a lotion,
solution, cream, ointment or dusting powder. For example, they can be incorporated
into a cream consisting of an aqueous emulsion of polyethylene glycols or liquid
paraffin; or they can be incorporated, at a concentration between 1 and 10%, into an
ointment consisting of a white wax or white soft paraffin base together with such

stabilizers and preservatives as may be required.

In addition to the therapeutic uses described above, anti-fungal agents developed
with such differential screening assays can be used, for example, as preservatives in
foodstuff, feed supplement for promoting weight gain in livestock, or in disinfectant
formulations for treatment of non-living matter, e.g., for decontaminating hospital
equipment and rooms. In similar fashion, side by side comparison of inhibition of a
mammalian CDK and an insect CDK, such as the Drosophilia CDK5 gene
(Hellmich et al. (1994) FEBS Lett 356:317-21), will permit selection amongst the
compounds herein of inhibitors which discriminate between the human/mammalian
and insect enzymes. Accordingly, the present invention expressly contemplates the
use and formulations of the compounds of the invention in insecticides, such as for

use in management of insects like the fruit fly.

In yet another embodiment, certain of the subject CDK inhibitors can be selected on
the basis of inhibitory specificity for plant CDK's relative to the mammalian

enzyme. For example, a plant CDK can be disposed in a differential screen with one

bed



Mass Spec Detector: Mcromass Platform LC 20 PDA Detector: Waters 2996 PDA
Acidic Analytical conditions : Fluent A- H20 (0.1 % Formc Acid) Fluent B:
CH3CN (0. 1% Formic Acid) Gadient: 5-95%eluent B over 3.5 minutes 25 Fl ow

0.8 mM/mn abpnenomenex Synergi 4 MAX-RP 80A, 2.0 55004063179
2005/012256%%%2/ 003179 118 Basic Anal ytical condi tl%?)ns: El uent A

H2O (10mVl NHAHCOB buffer adjusted to pHEdI5 with NHAOH) El uent B: CH3CN
Gradient: 05-95%eluent B over 3.5 mnutes 5 Flow 0.8 mi/mn Colum:
Therno Hypersil -Keystone BetaBasic-18 5m 2.1 x 50 nm or Col um: Phenonmenex
Luna C18(2) 5mr ghofe of thdhuman ddajymes tAnelkgt thase bompoatils bﬁg‘reatesi@elé‘dtnrﬁmforA: H20

(0. 1% Form c Agi.d). | uent B: CN (0.1% Form c Acid ent: 00-50%

el uent B over @%&%E@Q?MLFW% # RICReREVERD S?ﬁ%fj% yl—“iﬁﬂ ?alte-sKeyst one
HyPurity Aquadgbémdulations 8f the ¥ubjpétt CDK ikhib@tors Yl dgAbultiril applications, ShQse 4 MAX- RP
80A, 2.0 x 50 mm or Longer Anal ytical conditions: Eluent A H20 (0.1%

Fornic Acid) ths Iggp of mde likso Formic Acid) 20 Gradient: 05-95% el uent
B over 15 m nutes

5  For agriculiural 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

10  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 are manufactured
in accordance with conventional procedures. The compositions may also
incorporate other active ingredients, for example, compounds having herbicidal or

15 insecticidal activity or a further fungicide. The compounds and compositions can be
applied in a number of ways, for example they can be applied directly to the plant
foliage, stems, branches, seeds or roots or to the soil or other growing medium, and
they may be used not only to eradicate disease, but also prophylactically to protect
the plants or seeds from attack. By way of example, the compositions may contain

20  from 0.01 to 1 wt.% of the active ingredient. For field use, likely application rates
of the active ingredient may be from 50 to 5600 g/hectare.

The invention also contemplates the use of the compounds of the formula (0) and
sub-groups thereof such as formulae 1, ), (a), (Ib), (D), (I1D), (IV), IVa), (Va),
(Vb), (VIa), (VIb), (VII) or (VIII) and sub-groups thereof as defined herein in the
25  control of wood decaying fungi and in the treatment of soil where plants grow,
paddy fields for seedlings, or water for perfusion. Also contemplated by the
invention is the use of the compounds of the formula (0) and sub-groups thereof
such as formulae (1%, (D), (Ia), (Ib), AL, (1T}, (IV), (IVa), (Va), (Vb), (Via), (VIb),
(VII) or (VIIT) and sub-groups thereof as defined herein to protect stored grain and
30 other non-plant loci from fungal infestation.



Flow. 0.4 m/mn Colum: Phenonenex Synergi 4g MAX-RP 80A, 2.0 x 150 mm MS
conditions: Capillary voltage: 3.6 kV 25 Cone voltage: 30 V Source
Tenperature: 120 C Scan Range: 165-700 amu |oni sation Mdde: El ectroSpray
Positive or __El ectroSﬁpr ay Negative or WD 2005/ 012256 PCT/ ﬁ;&%@é%@ §9 119
El ect r oSpr ay"BeEP1#e’ & Negative Mass Directed Purifi cation yst em
The follow ng preparative chromatographyll8ystens can be used to purify the
conpounds of the invention. 5 Hardware: Waters Fractionlynx system 2767
Dual Autosanpler/Fraction Collector 2525 preparative punp CFO (col umm

f1 uidic organiBRAMFIES col um sel ection 10 RVA (Waters reagent nanager) as
make up punp Waters Mass Spectroneter Waters 2996 Photo Di ode Array

det ect or Sof fwar e: s: .. 1 pH ch orrat gr aphy:
Phenonenex syn'b}edy"%%ﬂaqu??ﬂg’g‘BﬂQJ%ETQ}?HIP&F%@M%% me col um
type with 100 g %M&gma&@&%)&u&wﬂ“ﬁﬁ il chr omat ography Phenorrenex

Luna C 18 (2), 10, 100 x . (al ternatlvel y used Therm) Hyper si |
Keyst one BetaBasic C 18, It 100 x 21.2 m) Elu
In the examples, the compounds prepared were charactensed by hqmd

5 chromatography and mass spectroscopy (LC-MS) using the system and operating
conditions set out below. Where chlorine is present and a single mass is quoted, the
mass quoted for the compound is for **Cl. The two systems were equipped with
identical chromatography columns and were set up to run under the same operating
conditions. The operating conditions used are also described below. In the

10 examples, the retention times are given in minutes.

Platform system

System: Waters 2790/Platform LC
Mass Spec Detector: Micromass Platform LC
PDA Detector: Waters 996 PDA

15  Analytical conditions:

Fluent A: 5% CH3CN in 95% H,0 (0.1% Formic Acid)
Eluent B: CH;CN (0.1% Formic Acid)
Gradient: 10-95% eluent B

Flow: 1.2 ml/min

20  Column: Synergi 4um Max-RP Cj;, 80A, 50 x 4.6 mm (Phenomenex)

MS conditions:

Capillary voltage: 3.5kV
Cone voltage: 30V
Source Temperature: 120 °C

25  FractionLynx system

System: Waters FractionLynx (dual analytical/prep)



R —

20 1. Low pH chromat ography: Solvent A- H20 + 0.1% Formc Acid, pH 1.5
Solvent B: CH3CN + 0.1% Formc Acid 2. Hi gh pH chromat ography: Solvent A:
H20 + 10 mM NHAHCO3 +NHAOH, pH 9.5 WD 2005/ 012256 PCT/ GB20041003179 120

Sol vent B: CH3CN 3. Make up solvent: MeOH + 0.1%formc I [ h

chr omat ogr aph9Q 20069256  Met hods: 5 Prior to using prepar a?ﬁ&%&@gﬁgﬁgr aphy
to isolate and purify the product conpadwhds, analytical LC- M5 (see above)
can first be used to determ ne the nost appropriate conditions for
preparative chromatography. A typical routine is to run an analytical LC M
using the typevat Seéy DeBdOd" RRbYs-Mig¥mads 2t gh pH) nost  suited for conpound
structure. Once the analytical trace shows good 10 chromat ography, a

sui t abl e prepdi¥t Dotectett hod Watarn299%dRA t ype can be chosen. Typical running
condition for both | ow and high pH chromat ography nethods are: Flow rate:

24 m/mn Gaq&ﬁg&jbal%ﬂcﬁﬁéﬁs':y all gradients have an initial 0.4 mn step
0

wth 95% A + . en according to analytical trace a 3.6 mn gradient is
chosen in ord achi @g@g} ration (e.g. from5%to 50% B for
early retaini ﬁigluégg‘r?boung\é(;g (?'r%g’m oﬁﬁ@a%% B for mddle retaining conpounds
and so on) S\Wadivent Bmi nu€Cel;GBq.1%¢ BamisAgidy f orned at the end of the gradient
Re-equilibration.. A 2. 1_m.pute re-equilibration step is carried out to
prepare the s@@ lg%fors{gﬁé‘ﬂ'é‘?&t%r un 20 Make Up flow rate: | m/mn
Solvent: Al qgpounds wangl/dival |y dissolved in 100% MeOH or 100% DMSO  MS
runni ng conditions: .

Column: Synergi 4um Max-RP Cy3, 80A, 50 x 4.6 mm (Phenomenex)

MS conditions;

10 Capillary voltage: 3.5kV
Cone voltage: 30V
Source Temperature: 120 °C

Desolvation Temperature: 300 °C

Analytical L. C-MS System

15  Several systems were used, as described below, and these were equipped with were
set up to run under closely similar operating conditions. The operating conditions

used are also described below.

HPLC System: Waters 2795
Mass Spec Detector: Micromass Platform LC
20  PDA Detector: Waters 2996 PDA

Acidic Analytical conditions :

Eluent A: H,0 (0.1% Formic Acid)
Eluent B: CH;CN (0.1% Formic Acid)
Gradient: 5-95% eluent B over 3.5 minutes
25 Flow: 0.8 ml/min
Column: Phenomenex Synergi 4u MAX-RP 804, 2.0 x 50 mm



Capillary voltage: 3.2 kV 25 Cone voltage: 25 V Source Tenperature: 120 C
WO 2005/ 012256 PCT/ GB2004/003179 121 Miltiplier: 500 V Scan Range: 125-800
anmu lonisation Mde: ElectroSpray Positive The starting materials for each
of the Exa omrerci ally avail able unless 5 ot hgswigaosnaciof i ed.
EXAVPLEI Zw@ﬂ%ﬁ?ﬁgpyr azol e- 3-carboxyljc acid phenylam de IA

4-Nitro-| H pyrazol e-3-carboxylic acid p ylamde O QZH H 10

4-Ni tropyrazol e-3-carboxylic acid (2.5 g; 15.9 mol) was added to a stirred
solution of aniline (1.6 m; 17.5 mol), EDC (3.7 g; 19.1 mmol), and HOBt
(2.6 g; 19. 1BasipApalyticsl aandities:hy| f or mani de (DMF) (25 m), then stirred at
room tenperature overnight. The sol vent was renoved by evaporation under
reduced presElnent Aind tHd) (185N DELHGO: boEfercadivgted to 5 vathaWEiQH) sat ur at ed
NaHCO3 sol uti gmn . TheC ea\trll tant solid was collected by filtration, washed
with water and dre hyl éthér then dried under vacuumto give 2.85 g of the
title conpoundirddientti um 35393% eh@nicB oyed Bl5aminktebr own solid. (LCOMS: Rt 2.78,
|[_ll\/Hr}—I] (erﬁ,nga IowlzB' 4 %gﬁmllnl;l- pyrazol e- 3-carboxylic acid phenylam de HZN N

Column: Thermo Hypersil-Keystone BetaBasic-18 5um 2.1 x 50 mm

or

Column: Phenomenex Luna C18(2) Spm 2.0 x 50 mm

Polar Analytical conditions:
10 Eluent A: H,0 (0.1% Formic Acid)

Eluent B: CH;CN (0.1% Formic Acid)

Gradient: 00-50% eluent B over 3 minutes

Flow: 0.8 mi/min

Column: Thermo Hypersil-Keystone HyPurity Aquastar, 5p, 2.1 x 50 mm
15 or

Column; Phenomenex Synergi 4p MAX-RP 80A, 2.0 x 50 mm or

Longer Analytical conditions:

Eluent A: H,0 (0.1% Formic Acid)
Eluent B: CH3CN (0.1% Formic Acid)
20  Gradient: 05-95% eluent B over 15 minutes
Flow: 0.4 ml/min
Column; Phenomenex Synergi 4u MAX-RP 80A, 2.0 x 150 mm

MS conditions:

Capillary voltage: 3.6kV
25 Cone voltage: 30V
Source Temperature: 120 °C
Scan Range: 165-700 amu
Tonisation Mode: ElectroSpray Positive or

ElectroSpray Negative or



WO 2005/ 012256 PCT/ GB2004/ 003179 122 4-Nitro-|H pyrazol e-3-carboxylic acid
phenyl am de (100 ng; 0.43 mml) was dissolved in ethanol (5 nm), treated
with tin (Il) chloride dihydrate (500 ng; 2.15 nmol) then heated at refl ux
overnight. The reaction m xture was cooled and evaporated. The residue was
partitioned efo\éﬁﬁgzﬁt hyl acetate and brine, and the 5 ephylpaRsbaid | ayer
was separated, dried (MgSO4), filtered and evaporated. The crude product
was purified by flash col um chromat ogrBihy eluting with 1:1 ethyl acetate
/ petrol eum et her then 5% et hanol / dichl oronet hane. Evaporation of product
containing fractions foll owed by preparative LC/ M5 gave 15 ng of the
product as an off white solid. (E®cNSSprRyPgsitine & Negdtive 202. 95). 10 EXAMPLE 2
4- Acet yl am no-| H pyrazol e- 3-carboxylic acid (4-fluoro-phenyl)-am de 2A
4-Nitro-I| H py - 3- . | Gl 4-f| uoro-phenyl)-amde F O02N N H
\NH 4-Ni tromﬁ%ﬁ)l‘ar gt-e XM LeGMg' g; 63.66 mmol) was added to a
stirred 15 solution of 4-fluoroaniline (6.7 m; 70 mmol), EDC (14.6 g; 76.4
mol ), and HOBbe following pygpaisivd chnonlajographpPhfstefdTambe usedie pufyithe ed at room
t enperature over nlruggst The ﬁol vent was renoved by evaporation under reduced
pressure and PHEPORS Fhe mPEOt 2t ed with ethyl acetate / saturated brine
solution. The resultant yellow solid was collected by filtration, washed
wi th 2M hysir oehl @4rdevagé: d, then dried under 20 vacuumto give 15.5 g of the
title conmpound. (LCTM5. Rt2.92 [ M+H + 250.89). 2B.
4- Am no- | H p3pazad Badi Mkine acid (4-fluoro-phenyl)-amde WO 20 05/0 1
22 56 PCT/ GB2004/ 003179 12

2767 Dual Autosampler/Fraction Collector

2525 preparative pump

CFO (column fluidic organiser) for column selection
10 RMA (Waters reagent manager) as make up pump

Waters ZQ Mass Spectrometer

Waters 2996 Photo Diode Array detector

s Software: Masslynx 4.0

¢ Columps:

15 L Low pH chromatography: Phenomenex Synergy MAX-RP, 10y, 150 x

15mm (alternatively used same column type with 100 x 21.2mm dimensions).
2. High pH chromatography: Phenomenex Luna C18 (2), 10 p, 100 x 21.2 mm
(alternatively used Thermo Hypersil Keystone BetaBasic C18, 5 pn, 100 x 21.2 mm)
* Eluents:

20 1. Low pH chromatography:
Solvent A: H,0 + 0.1% Formic Acid, pH 1.5

Solvent B: CH3;CN + 0.1% Formic Acid

2. High pH chromatography:
Solvent A: H;0 + 10 mM NHsHCO; + NH40H, pH 9.5



FO HNN VN HA4-Ntro-IHpyrazol e-3-carboxylic acid
(4-fluorophenyl)-amde (15 g) was dissolved in 200 mMl of ethanol, treated
with 1.5 g of 10% pal | adi um on carbon wunder a nitrogen atnosphere, then

hydr ogenat eﬂ,(ﬁoogﬂmgkterrper ature and pressure 5 overni ghper/EBsosadsadoyst was
renoved by T ation through Celite and the filtrate evaporated. The crude

product was di ssolved in acetone / wat 9}20( 100 M :100 m) and after slow
evaporation of the acetone the product was collected by filtration as a
brown crystalline solid (8.1 g). (LM R 1.58, [MH + 220.95). 2C

4- Acet vl ami noSelkeniy: £¥oCBL 3- car boxyl i c acid (4-fluoro-phenyl)-anide F HH O
OH ON N 10 H 4- Am no-| H pyrazol e-3-carboxylic acid

4-f1 h |) - ap ; ' ' f
|(oyri diU(r)Iref)pt regg't )ed%%%g\%nggan% ri gw)ﬁwmgqgﬁ%rﬁ\%wogﬁ%ﬁ%?frred at

room t enper at type) over ni ght. The sol vent was renoved by evaporation then

di chl oronet hane (20 m) and 2M hydrochloric acid (20 mM) were 15 added. The
undi ssol ved sol imm | ected by filtration, washed with nore

di chl or orret hafte er then dried under vacuum The product was isol ated

\6}% ZSBS?BEQ%E%&ﬁ%"‘%B %;rgg%%l'goéulﬁggry&y tc?tlso%a'teg a6n’d ;lul\n/Prfyth-g p%gdzlic? 1). EXAWPLE 3
compounds, analytical LC-MS (see above) can first be used to determine the most
appropriate conditions for preparative chromatography. A typical routine is to run
an analytical L.C-MS using the type of chromatography (low or high pH) most
suited for compound structure. Once the analytical trace shows good
10  chromatography, a suitable preparative method of the same type can be chosen.

Typical running condition for both low and high pH chromatography methods are:

Flow rate: 24 ml/min

Gradient: Generally all gradients have an initial 0.4 min step with 95% A + 5% B.

Then according to analytical trace a 3.6 min gradient is chosen in order to achieve
15  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 minute wash step is performed at the end of the gradient

Re-equilibration: A 2.1 minute re-equilibration step is carried out to prepare the

system for the next run
20 Make Up flow rate: 1 ml/min
¢ Solvent:

All compounds were usually dissolved in 100% MeOH or 100% DMSO

¢ MS running conditions:

Capillary voltage: 3.2kV
25  Cone voltage: 25V

Source Temperature: 120 °C



124 4-(2 2 2-Trifluoro-acetyl am no)-IH pyrazol e-3-carboxylic acid
4-fluoro-phenyl)- amde F FaC O ~NNN ONN H

4- Am no- | H pyrazol e- 3-carboxylic acid (4-fluorophenyl)-am de (Exanple 2B) 5
(500 ny; 2. s dissolved in 5 m of pyridine, t 1

trifluor oacngggﬁ%ri de (320 R, 2.5 mmol) then sti rrgﬁﬁgtﬁﬁ’orog‘fgﬁr%%9
tenperature overni ght. The solvent wasl?lenpved by evaporation, the residue
was partitioned between ethyl acetate (50 m) and 2 M hydrochloric acid (50
m), and the ethyl acetate |layer was separated, washed with brine (50 m),
dried (MySO4) Mittigliesr ed and evapdPaived to 10 give 560 ng of product as a
brown solid. (LCMs: [MH + 317). EXAVPLE 4 4

[ (5- Oxo- pyr r oBcahiRerg@- car bonyl ) - 425486 atabt py aazol e- 3-carboxylic acid (4-
fluoro-phenyl)-amde F OOHNN H ON H 15 To a stirred solution of
4-am no- | H py iemisatien Bfodar boxy| i ¢ BleidSgrdy Pbsiiweophenyl ) am de ( Exanpl e 2B)
(50 ng; 0.23 nmmol ), EDAC (52 ng; 0.27 mml) and HOBt (37 ng; 0.27 mmol) in

Chan Teft at DN RBESER et SO PR e Rempict Sammemln sl oo © "

5  otherwise specified.

EXAMPLE 1

4-Amino-1H-pyrazole-3-carboxylic acid phenylamide

1A. 4-Nitro-1H-pyrazole-3-carboxylic acid phenylamide

10  4-Nitropyrazole-3-carboxylic acid (2.5 g; 15.9 mmol) was added to a stirred
solution of aniline (1.6 ml; 17.5 mmol), EDC (3.7 g; 19.1 mmol), and HOBt (2.6 g;
19.1 mmol) in N,N-dimethylformamide (DMF) (25 ml), then stirred at room
temperature overnight, The solvent was removed by evaporation under reduced
pressure and the residue triturated with ethyl acetate / saturated NaHCOj3 solution.

15  The resultant solid was collected by filtration, washed with water and diethyl ether
then dried under vacuum to give 2.85 g of the title compound (sodium salt) as a
yellow / brown solid. (LC/MS: R; 2.78, [M+H]" 232.95).

1B. 4-Amino-1H-pyrazole-3-carboxvlic acid phenylamide

3 S

H,N N
Y

-

H



WD 2005/ 012256 PCT/ GB2004/ 003179 125 was evaporated and the residue
purified by preparative LCOMS, to give 24 ng of the product as a white
solid. (LOUMS: Rt 2.27 [ MrH + 332). EXAWPLE 5
4- Phenyl acet yl am no-1 H pyrazol e- 3-carboxylic acid (4-flu = nyl-amde F
ON H 0 N-‘%%)"W*ﬁﬁé reaction was carried out in a rranngéﬂg%a 8’3‘{362’”10
Exanpl e 4 but using phenylacetic acid {Z24ng; 0.23 mmol) as the starting
material. The title conpound (14 ng) was isolated as a white solid. (LC Ms:
Rt 3.24 [M+H + 339). EXAMPLE 6 10
4- (2- 1H | ndol 43iutb-18kgiryicievBeabodyicpiidahetydanside 100y 0.43 @fiol) wWad-
fluor-phenyl)-amde F ~ 5~\ gD HO NN, HO / \‘{;I H H he reaction was
carried out i disgplvpdrin sthanl£p Hgbﬁgat%vv_ Eﬁ&ﬁﬂins‘:hhm L&iﬂhyt‘}&t‘?l O0mEPRdI3- acet i c
acid (44 0: Shetoh) ePhdacit kilfin Shalnldh AnOMaLhb A0 Sial bbdigg gigoduct (14 o)
15 was isolated as a white solid. (LCMs: R 3.05 [ MH + 378). EXAMPLE 7 WO
2005/ 012256 PevapeRrd0Thoesidnewag patitioned between ethyl acetate and brine, and the
5  ethyl acetate layer was separated, dried (MgS0,), filtered and evaporated. The

crude product was purified by flash column chromatography eluting with 1:1 ethyl

acetate /petroleum ether then 5% methanol / dichloromethane. Evaporation of

product containing fractions followed by preparative LC/MS gave 15 mg of the

product as an off white solid. (LC/MS: R, 1.40, [M+H]" 202.95).

10 EXAMPLE 2

4-Acetylamino-1H-pyrazole-3-~carboxvlic acid (4-fluoro-phenyl)-amide

2A. 4-Nitro-1H- ole-3-carboxylic acid (4-fluoro-phenyl)-amide
F
o O3
O,N N
/ }N
H

4-Nitropyrazole-3-carboxylic acid (10 g; 63.66 mmol) was added to a stirred

15 solution of 4-fluoroaniline (6.7 ml; 70 mmol), EDC (14.6 g; 76.4 mmol), and HOBt
(10.3 g; 76.4 mmol) in DMF (25 ml), then stirred at room temperature overnight.
The solvent was removed by evaporation under reduced pressure and the residue
triturated with ethyl acetate / saturated brine solution. The resultant yellow solid
was collected by filtration, washed with 2M hydrochloric acid, then dried under

20 vacuum to give 15.5 g of the title compound. (LC/MS: R;2.92 [M-+H]" 250.89).

2B. 4-Amino-1H-pyrazole-3-carboxylic acid (4-fluoro-phenyl)-amide




4- (2- Benzenesul yhonyl - acet vl am no) - | H pyrazol e- 3-car boxylic acid (4-fluoro-
phenyl)-amde F 0 ON N~ H The reaction was carried out in a manner
anal ogous to Exanple 4, but using 2 5 (phenyl sul phonyl) acetic acid (50 ny;
0.23 mmol ) as. the rting material. The title conpound

Vsolated asWP WVES0 | g (LM Rr 3.00 [ MrH + 403). e
4-[2-(5-Amino-tetrazol -1-vl)-acetvl am n@B-1 H pyrazol e- 3-carboxylic acid (4-
fluoro-phenyl)-amde NNNF HZN\N-NH O 1t'NH ONN 10 H The reaction
was carried out in a manner anal ogous to Exanple 4, but 5- am notetrazol e-

| -acetic acid (36 ng; 0.23 |) was used as the starting material. The
title conpound (23 ny) solated as a white solid. (LOMs: R 2.37 [ MtH] +
346), 15 EXAMPLE 9 g
N-[ 3- (4- Fl uor %}?hen ca vl |l -1H pyrazol - 4-yl]-6-hydroxv-ni coti nam de WO
2005/ 012256 PCANGB2@04N003179 127 HOF N H O
/N)N
H

4-Nitro-1H-pyrazole-3-carboxylic acid (4-fluorophenyl)-amide (15 g) was
dissolved in 200 ml of ethanol, treated with 1.5 g of 10% palladium on carbon
under a nitrogen atmosphere, then hydrogenated at room temperature and pressure

5  overnight. The catalyst was removed by filtration through Celite and the filtrate
evaporated, The crude product was dissolved in acetone / water (100 ml:100 ml)
and after slow evaporation of the acetone the product was collected by filtration as a
brown crystalline solid (8.1 g). (LC/MS: R, 1.58, [M+H]* 220.95).

2C. 4-Acetylamino-1H-pyrazole-3-carboxylie acid (4-fluoro-

N
10 H

4-Amino-1H-pyrazole-3-carboxylic acid (4-fluorophenyl)-amide (500 mg; 2.27
mmo}) was dissolved in 5 m! of pyridine, treated with acetic anhydride (240 pl, 2.5
mmol) then stirred at room temperature overnight, The solvent was removed by
evaporation then dichloromethane (20 mi) and 2M hydrochloric acid (20 ml) were

15  added. The undissolved solid was collected by filtration, washed with more
dichloromethane and water then dried under vacuum. The product was isolated as
an off white solid (275 mg). (LC/MS: R, 2.96, [M+H]" 262.91).

EXAMPLE 3



NN HO/ N H The reaction was carried out
Exanpl e 4, but using 6- hydroxynicotinic acid (38 ng; 0.23 mmpl) as the
starting material. The title conpound (17 ng) was isolated as a white

SO

4-[ 3- (4- Chl ¢¥Pzdad)eYds) - Pr opi onyl ami no] - 1H gyr azol e- 3- car bowyBrdbse6s

lid. (LCMS: Rt 2.32 [MrH} 342). 5 EXAWPLE 10

(4-fluoro-
carri ed out

phenyl)-amde C H O 13 F H ON ~NMN The reaction was

in a manner anal ogous to EXx le 4, but using 3-(4- 10

I n a manner anal ogous to

chl orophenyl ) propionic acid (46 ng; 0.23 nmol) as the starting material. The
title conpound (40 ng) was isolated as a white solid. (LCMS. R 3.60

[ MrH] + 388). 4 o-acetylamino)-1H-pyrazole-3-carboxylic acid (4-flucro-phenyl)-
4-(3-4H-[1, 2. glilei azol - 3-vl - propi onyl am no) - | Hpvrazol e- 3-car boxylic acid
(4- fluoro-phényl)-am de WD 2005/ 012256 PCT/ GB2004/003179 128 F NINH O
NOtM N F

10

15

FaCO)-‘H H

4-Amino-1H-pyrazole-3-carboxylic acid (4-fluorophenyl)-amide (Example 2B)
(500 mg; 2.27 mmol) was dissolved in 5 ml of pyridine, treated with trifluoroacetic
anhydride (320 pl, 2.5 mmol) then stirred at room temperature overnight. The
solvent was removed by evaporation, the residue was partitioned between ethyl
acetate (50 ml) and 2 M hydrochloric acid (50 ml), and the ethyl acetate layer was
separated, washed with brine (50 ml), dried (MgSQO,), filtered and evaporated to
give 560 mg of product as a brown solid, (LC/MS: [M+H]" 317).

EXAMPLE 4

4-I(5 -amino]-1H-pyrazole-3-carboxylic acid (4-

fluoro-phenyl)-amide

0] S f;
/ Y
N
H

To a stirred solution of 4-amino-1H-pyrazole-3-carboxylic acid (4-fluorophenyl)-
amide (Example 2B) (50 mg; 0.23 mmol), EDAC (52 mg; 0.27 mmol) and HOBt
(37 mg; 0.27 mmol) in 5 ml of DMF was added 2-oxoproline (33 mg; 0.25 mmol),

and the mixture was then left at room temperature overnight, The reaction mixture




The reaction was carried out in a manner anal ogous to Exanple 4, but using
3- triazol-3-yl propionic acid (36 ng; 0.23 nlnol) as the starting material .
The title conpound (18 ng) was isolated as a white solid. (LCMS: R4 2.39

[ MiH] * 344) LE 12

4-12-(1-Met Wﬁ zl-%P thdol - 3-vl)-acetyl am no] - 1H pyr azol e- 3?%131?8%%)‘;/ (}3(1:79aci d (4-
fl uoro-pheny)-amide NF HO ~\ NO/ M5FI H The reaction was carried out
in a manner anal ogous to Exanple 4, but using N 10 net hyl indol e-3-acetic
acid (48 ng; 0.23 mmol ) as the starting material. The title conpound (20
mg) was i sol awedevaporatediand the sesidud pudifiéd bySoreparatidre 34/ MY td] giv8DPig of EXAMPLE 13
4-[ (1- Hydr oxy;cycl.opr opanecar -am nql.- Y ol e- 3-carboxylic acid (4-
f1 uor o- pheny! 1§ Oéagwayge%ﬁeﬁgzﬁ%wt@%idﬁfﬁ?ﬁoé% 129 FO HONH O The
reaction was carried out in a manner anal ogous to Exanple 4, but using 1-

hydr oxycycl opERBMBLE S boxylic acid (26 ng; 0.23 mml) as the starting
material. The title conmpound (24 ng) was isolated as a white solid. (LC/ Ms:

Rt 2.55 [ M+ oridine. 4-car boxyl >
AT IMRRP e R Lhdi NS gerbexyli c aci
F
o 3
N N
0 \ H
I,
5 H

The reaction was carried out in a manner analogous to Example 4 but using
phenylacetic acid (34mg; 0.23 mmol) as the starting material. The title compound
(14 mg) was isolated as a white solid, (LC/MS: R, 3.24 [M+H]" 339).

EXAMPLE 6

10 4-(2-1H-Indol-3-yl-acetylamino)-1H-pyrazole-3-carboxylic acid (4-fluoro-phenyi}-

amide

F

%’\f“o”
H/

The reaction was carried out in a manner analogous to Example 4, but using indole-
3-acetic acid (44 mg; 0.23 mmol) as the starting material. The title product (14 mg)
15 was isolated as a white solid. (LC/MS: R, 3.05 [M+H]" 378).

EXAMPLE 7



4- 1 -amde O-~OF H/ \ HON N H 10 The reaction was carried out in
a manner anal ogous to Exanple 4, but using N acetyl pi peridine acetic acid
(43 ng; 0.23 mmol ) as the starting material. The title conpound (19 ngy) was
isolated as a white solid. (LCOMS: Rt 2.49 [MtH + 374 ).
413- (4- Net hYO2M034725% i n- 1-y1 ) propi on | aani no] - | H- pyr azol & 5 carﬁ@gﬁi c acid
(4- 15 fluoro-phenyl)-anm de WO 2005/ 012266 PCT/ GB2004/ 003179 130 F h HON
O ~NNN H The reaction was carried out in a manner anal ogous to Exanple 4,
but using 4-N- nethyl pi perazine- 1 -N-propionic acid (31 ng; 0.23 mol) as
the starting 4¥@-Berzahesuiphdieyi-atétilemaiEveezokB-catboxViis abidgh-dluerh-as a white
solid. (LM, R, 1.77 [MH + 5 375). EXAMPLE 16
4-(2- 1H | mi daRhsh¥lamiden et v ami no) - 1H pyr azol e- 3- car boxyl i ¢ acid (4-
fluorophenyl -amde F HN\Y\ HN~N O/ NH

F

o 3
= H
O-//&‘,/»ZIN N
0 H
) / \
N

N
H

The reaction was carried out in a manner analogous to Example 4, but using 2-
5 (phenylsulphonyl) acetic acid (50 mg; 0.23 mmol) as the starting material. The title
compound (29 mg) was isolated as a white solid. (LC/MS: R 3.00 [M+H]" 403).

EXAMPLE 8

10

The reaction was carried out in a manner analogous to Example 4, but 5-
aminotetrazole-1-acetic acid (36 mg; 0.23 mmol) was used as the starting material.
The title compound (23 mg) was isolated as a white solid, (LC/MS: R 2.37 [M+H]"
346).

15 EXAMPLE9

N-[3-(4-Fluoro-phenylcarbamovl)-1H-pyrazol-4-y1]-6-hydroxy-nicotinamide




N H 10 The reaction was carried out in a manner anal ogous to Exanple 4, but
using imdazole-4-acetic acid (32 ng; 0.23 mml) as the starting material.
The title conmpound (35 ng) was isolated as a white solid. (LCOMs: Rt 1.82
[ MFH + 329) .  EXAMPLE 17
( 3- Mor phol igp4eklonRsePi onyl ami no) - | H- pyrazol e- 3- car boxy | gcG@8de6l/dodrro 15
fl uor ophenyl)-am de WO 2005/ 012256 PCT/ GB2004/003179 131 UN O OF 0 ~NM N
H  The reaction was carried out in a Adhner anal ogous to Exanple 4, but
using 3 norpholin-4-yl-propionic acid (40 ng; 0.23 nmol) as the starting
material. The title conpound (15 ngF) was isolated as a white solid. (LC Vs
Rt 1.84 [ MtHHO 5 362). EXAI\/PLE 8
4- ( 3- Pi peri din- -I H pvrazol e- 3-carboxylic acid (4-fluoro-
phenyl -amde MONF H yH 1 le reaction was carried out in a manner

E 3- piperidine-4-yl-propionic acid (39 ny;
maHerial. The title conpound (19 ngy) was
(LC/IVIS. Rt 1.92 [MrH + 360).

0.23 mmol ) as the st
i sol ated as a whiteGsol j/d.

The reaction was carried out in a manner analogous to Example 4, but using 6-
hydroxynicotinic acid (38 mg; 0.23 mmol) as the starting material, The title
compound (17 mg) was isolated as a white solid. (LC/MS: R; 2.32 [M+H]" 342).

5 EXAMPLE 10

4-13-(4-Chloro-phenyl)-propionylamino]-1H-pyrazole-3-carboxylic acid (4-fluoro-
phenyl)-amide

Cl
qﬁ F
H ? g
N N
H
8]

The reaction was carried out in a manner analogous to Example 4, but using 3-(4-

T
I=Z
N

10 chlorophenyl)propionic acid (46 mg; 0.23 mmol) as the starting material. The title
compound (40 mg) was isolated as a white solid. (LC/MS: R, 3.60 [M+H]" 388).

EXAMPLE 11

4-(3-4H-[1,2.41Triazol-3-yl-propionylamino)-1H-pyrazole-3-carboxylic acid (4-
fluoro-phenyl)-amide




EXAMPLE 19 15 4-Cycl ohexyl am no-1 H pyrazol e- 3- car boxyl i c acid
(4-fluoro-phenyl -am de WO 2005/012256 PCT/ GB2004/003179 132 F HH/ \

0-/0 N H To a solution of 4-am no-|H pyrazol e-3-carboxylic acid
(4-fluoro-p |)-am de (200 ng; | mmol) and cycl ohexano il 1
mol ) in di g‘ﬁ*%?%%@%ane (10 mM) were added 3A nol ecul a?@'g}?}é\?@g/ﬁ%{%) and
sodi um tri acet oxyborohydride (315 5 nt281.5 nmol), and the mixture was then
stirred at roomtenperature over the weekend. The reaction m xture was
filtered through Celite(r), diluted with ethyl acetate, washed with brine,
dried (MgSH) evaporated to give the 48 ng of the product as a grey
gum (LC Vs .95, [ M+H] +285). AMPLE 20 10

4-| sopropyl am H pyrazol e- boxyl ic acid (4-fluoro-phenyl)-anide OF
NNH \NH The title cogpound wgs prepared in a manner anal ogous to

Exanpl e 19, but usingl acéione T# place of cycl ohexanone. (LC/MS: Rt 2.08,

[ MFH] + 245) . EXAMP Q 1 4H( 2- Hydr oxv-| - met hyl - et hvl am no

- 1H pvrazol e- 3- car koxyli c\aci d (4- fluorophenyl)-am de WO 2005/ 012256

PCT/ GB2004/ 003179

The reaction was carried out in a manner analogous to Example 4, but using 3-
triazol-3-yl propionic acid (36 mg; 0.23 mmol) as the stariing material, The title
compound (18 mg) was isolated as a white solid. (LC/MS: R, 2.39 [M+H]" 344),

5 EXAMPLE 12

1-Methyl-1H-indol-3-yI)-acetylamino azole-3-carboxylic acid (4~

fluoro-phenyl}-amide

N

The reaction was carried out in a manner analogous to Example 4, but using N-
10  methyl indole-3-acetic acid (48 mg; 0.23 mmol) as the starting material. The title
compound (20 mg) was isolated as a white solid. (LC/MS: R, 3.34 [M+H]" 392).

EXAMPLE 13

4-[(1-Hydroxy-cyclopropanecarbonyl)-aminoj-1H-pyrazole-3-carboxylic acid (4-

fluoro-phenyl)-amide




133 FHO NHO~N NH The conmpound was prepared in a manner anal ogous to
Exanpl e 19, but using hydroxyacetone in place of cycl ohexanone.' HNVR
(400MHz, D6-DVBO): 9.9 (1H, br s), 7.8 (2H, dd), 7.3 (1H, s), 7.15 (2H, t),
5.15 (1H, d 4 , br s), 3.4 5 (2H m, 3.2 (1H, ).
EXAMPLE 22 ZY"? iqoéf){ﬁ%/ - propyl am nol - 1H 2yr azol e- 3-car box;?Plcg;Ggé?‘ﬁ%M"éj
(4-fluoro-phenyD-amide HHF D O/ N 13 The conpound was prepared in a
manner anal ogous to Exanple 19, but using 3 10 pentanone in place of

cycl ohexanone. ' HNMR (400MHz, D6-DMSO): 12.85 (1h,br s), 9.9 (114, br s),
7.8 (2H, br t), 7.3 (1H, s), 7.15K2H t), 5.0 (1H, d), 2.9 (1H, br m, 1.5
(4H, m, 3.2 (1H m, 0.9 (6 @s EXAMPLE 23 4-(3-Chl oro- pyrazi n- 2-

| Yam no) - 1H pyr | e- 3- car boxy acid (4-fluoro-phen 15 am de WO
20051012256 PG 209‘4/0 179 34 FHO

o) /\N

Fd

H

The reaction was carried out in a manner analogous to Example 4, but using 1-

hydroxycyclopropane carboxylic acid (26 mg; 0.23 mmol) as the starting material.

The title compound (24 mg) was isolated as a white solid. (LC/MS: R, 2.55 [M+H]"
5 305).

EXAMPLE 14

10 The reaction was carried out in a manner analogous to Example 4, but using N-
acetylpiperidine acetic acid (43 mg; 0.23 mmol) as the starting material. The title
compound (19 mg) was isolated as a white solid. (LC/MS: R; 2.49 [M+H]" 374).

EXAMPLE 15

4-[3-(4-Methvyl-piperazin-1-yl)-propionylamino]-1H-pyrazole-3-carboxylic acid (4-

15  fluoro-phenyl)-amide




NN HC uN H A mxture of 4-am no-|H pyrazol e-3-carboxylic acid

(4-fl uoro-phenyl)-amde (50 ng; 0.23 mmol) and 2, 3-di chl oropyrazi ne (140
ng; 0.92 nmol) was heated at 150C (50W for 20 mnutes in a CEM Di scover TM
m crowave sywphhasjosREs The S crude reaction mxture was RPeddsfhdayisd! ash
colum chromat ography eluting with ethyl acetate | hexane (1:3 then 1:2).
Product containing fractions were conbi 3 and evaporated to give 15 ng of
the title conmpound as a white solid. (LCMS: R 4.06 M-H] +332). EXAMPLE 24
10 4-(Pyrazin-2-vlamno | H pyrazol e-3-carboxylic acid

(4-fluoro-phenyll=amde F OCN~ N H IN N H The conpound was prepared in
a manner anal ogousyto Exanple 23, using 2- chloropyrazine in place of
Zi

2, 3-di chl oropyr e. (LO MRt [ MFH] + 299). EXAMPLE 25 15 Synt hesi s
of 4-(2-Methoxy_ben antino) \1H- azol e- 3-carboxylic acid (4-
fl uor o- phenyl ) - am de 2 12&56 PCT/ GB2004/ 003179 135 ONNI ~ /O/

\N H/ F 2-Methoxy-ben®oic/fadid (38 ng, 0.25 mmol) was added to a sol ution
of 4-am no- H’

The reaction was carried out in a manner analogous to Example 4, but using 4-N-

methylpiperazine-1-N-propionic acid (31 mg; 0.23 mmol) as the starting material.

The title compound (19 mg) was isolated as a white solid. (LC/MS: R; 1.77 [M+H]"
5 375).

EXAMPLE 16

4-(2-1H-Imidazol-4-yl-acetylamino)-1H-pyrazole-3-carboxylic acid (4-
fluorophenyl-amide

F
0
HNT X H Q
N
%Z—}E’

! N
N
H

10 The reaction was carried out in a manner analogous to Example 4, but using
imidazole-4-acetic acid (32 mg; 0.23 mmol) as the starting material. The title
compound (35 mg) was isolated as a white solid. (LC/MS: R, 1.82 [M+H]" 329).

EXAMPLE 17

4-(3-Morpholin-4-vl-propionylamino)-1H-pyrazole-3~carboxylic acid (4-

15  fluorophenyl)-amide




1H pyrazol e- 3-carboxylic acid (4-fluoro-phenyl)-amde (50 ng, 0.23 mol),
EDC (53 ng, 0.27 nmmol), and HOBt (37 ng, 0.27 mmol) in DVF (5m ). The
reaction 5 m xture was stirred at roomtenperature for 24 hours. The sol vent
was renoved duced pressure. The residue was pur i arative
LC/ M5 and, a¥#&&§kﬁvi oratlon of product -cont ai ni ng fractf@ﬁg?m%pe ed the
product as a pinkish solid (12 ng, 15%31 (LCO Ms: Rt 4.00, [M-H + 354.67).
EXAMPLE 26 10 Synt hesis of 4-Benzoyl am no-| H pyrazol e-3-carboxylic acid
(4-fluoro-phenyl)- amde nf O N N/ F OH The experinment was carried out
in a manner an gous to that of &npl e 25 using benzoic acid (31 ng, 0.25
mol ) as startfng)acid. The prodlc§ was isolated as a 15 pink solid (26 ng,
3599 . (LC/ ME: .96, [M-Hp+ 3R4.85). EXAMPLE 27 Synt hesis of

4- ( Cycl ohexanecar bony¥, -am n H pyrazol e- 3-carboxylic acid (4-

fl uor o- phenyl ) - am de / 012256 PCT/ GB2004/003179 136 O H N 0 e~~ HF
The experinent was carri d,&ut in a manner anal ogous to that of Exanple 25
usi ng cyclohexanecarboxymjc acid (32 ng, 0.25 mmmol ) as starting acid. The
product was isolated as a pink solid (28 ng, 37%. (LCOMs Rt 4.16, [MH +
330.70). 5 EXAMPLE 28 Synt hesis of

4- 1( 1- Met hyl - Gihe resptiomezsceaazasonn i) a mainsoinalagopstodixample3d, but using 3-

morpholin-4-yl-propionic acid (40 mg; 0.23 mmol) as the starting material. The
title compound (15 mg) was isolated as a white solid. (LC/MS: R, 1.84 [M+H]"
5 362).

EXAMPLE 18

azole-3-carboxylic acid (4-fluoro-

phenyl)-amide

QW“ O Q

=
Iz
N

10 The reaction was carried out in a manner analogous to Example 4, but using 3-
piperidine-4-yl-propionic acid (39 mg; 0.23 mmol) as the starting material. The
title compound (19 mg) was isolated as a white solid. (LC/MS: R; 1.92 [M+H]"
360).

EXAMPLE 19

15 4-Cyclohexylamino-1H-




carboxylic acid (4-fluoro-phenyl)-amde O I~y NN O ZN H F The experi nent
was carried out in a manner anal ogous to that of Exanple 25 using 10
1- met hyl - cycl opr opanecarboxylic acid (25 ng, 0.25 nmol) as starting acid.

The product glated as a pink solid (24 ng, 359%. : 72,
[ MtH +  302. ‘8@6‘?" ’éf{‘/i MPLE 29 Synt hesi s Pt/ HBoodhars

of 4- (2- Hydr oxy-acet yl am no) -1 H pyrazol ei® carboxylic acid (4-fluoro- 15
phenyl)-amide OH ONNN O H' F WD 20051012256 PCT/ GB20041003179 137 The
experinment was carried out in a manner anal ogous to that of Exanple 25 using
hydr oxy-acetic acid (19 ng, 0.25,Fnol) as starting acid. The product was

I solated as a white solid ( , 41%. (LOMs: Rt 2.65, [MrH + 278.61).
EXAMPLE 30 5 Synt hesi s

4-(2.2-Di et hv oony ] H pvrazol e- 3-carboxylic acid (4 -
f | uor o- phenyl de Irj]ﬂ N NNI O,N

H

To a solution of 4-amino-1H-pyrazole-3-carboxylic acid (4-fluoro-phenyl)-amide
(200 mg; 1 mmol) and cyclohexanone (107 mg; 1.1 mmol) in dichloromethane (10
mi) were added 3A molecular sieves (1 g) and sodium triacetoxyborohydride (315

5 mg; 1.5 mmol), and the mixture was then stirred at room temperature over the
weekend, The reaction mixture was filtered through Celite®, diluted with ethyl
acetate, washed with brine, dried (MgSOy) and evaporated to give the 48 mg of the
product as a grey gum. (LC/MS: R, 2.95, [M+H]" 285).

EXAMPLE 20

10  4-Isopropvlaming-1H-pyrazole-3-carboxylic acid (4-fluoro-phenyl)-amide

H ] Q
H
Tﬁ\
N
H

The title compound was prepared in a manner analogous to Example 19, but using
acetone in place of cyclohexanone. (LC/MS: R; 2.08, [M+H]" 245).

EXAMPLE 21

15

fluorophenyl)-amide



H F The experinment was carried out in a manner anal ogous to that of Exanple
25 using 2,2-dinethyl-propionic acid (26 ng, 0.25 mmol) as starting acid.
The product was 10 isolated as a pink solid (21 ng, 30%9. (LCMs: Rt 3.83,
[NH'H] + 304. Cl) LE 31 Synt hesi s of CT/ B2004/003179

4-( 3- Hydrox&g %8?5 5 yl am no) 1H pvrazol e- 3- carboxylic aC| {’

fl uoro- phenyl)-amide HOO ~ N N OV F 153fhe experinent was carried out in a
manner anal ogous to that of Exanple 25 using 3-hydroxy-propionic acid (75.1
ng, 0.25 nmmol) as starting acid. The product was isolated as a beige solid
(5 ny, 89%9. (LOMs: Ittt 2.58, ] + 292. 65). EXAMPLE 32 Synt hesi s of

4- ( 2- Fl uor o- benzoyl am no) - 1H; azol e- 3-carboxylic acid (4-fluoro- 20
phenyD-am de WO 2005/ 012256 R (82004/ 003179 138 o\ I NN IIr FO/ \N
\\ H F 2-Fl uorobenzd{c adid, ¢38/ny, 0.25 nmol) was added to a sol ution of

4- am no- 114- pyrazol e 3- arHoxyI ic acid (4-fluoro-phenyl)-amde (50 ng, 0.23
mml ), EDC (580 0f2% mml ) and HOBt (37 ng, 0.27 mmol) in DVBO (1 m).
The reaction 5 nixture wls stirred at roomtenperature for 24 hours and
purified by preparati VE LC/ M5. Evaporation of product-containing fractions
yi el ded the product as a white solid (15 ng, 19 %9. (LCOMs: Rt 3.91, [MtH +

342.66). EXAVPLE 33 _
The compound was prepared in a manner analogous to Example 19, but using

hydroxyacetone in place of cyclohexanone. "THNMR (400MHz, D6-DMSO): 9.9
(1H, brs), 7.8 (2H, dd), 7.3 (1H, s), 7.15 (2H, t}, 5.15 (1H, d), 4.7 (1H, br 5), 3.4
5  (2H,m), 3.2 (14, m), 1.1 (3H, d).

EXAMPLE 22

4-(1-Ethvl-propylamino}-1H-pyrazole-3-carboxvlic acid (4-fluoro-phenyl)-amide

The compound was prepared in a manner analogous to Example 19, but using 3-

10  pentanone in place of cyclohexanone, "HNMR (400MHz, D6-DMSQ): 12.85 (1h,br
5), 9.9 (1H, brs), 7.8 (2H, br t), 7.3 (iH, s), 7.15 (2H, t), 5.0 (1H, d), 2.9 (1H, br m),
1.5 (4H, m), 3.2 (1H, m), 0.9 (6H, 1).

EXAMPLE 23

4-(3-Chloro-pyrazin-2-ylamino)-1H-pyrazole-3-carboxylic acid (4-fluoro-phenyl)-

15 amide




Synt hesi s of 4-(3-Fluoro-benzoyl am no)-1H pyrazol e- 3-carboxylic acid
(4-fluoro- 10 phenyl)-amde O F\ I NN O/ \NHF The experinent was
carried out in a manner anal ogous to that of Exanple 32 using

3-fl uorobenzoic acid (36 ng, 0.25 nmol) as starting acid. The product was

i sol at ed aé\,@z bigsesol id (19 ng, 2499 . (LOMS: R 4. 03pci)ubornsdz 67). 15
EXAMPLE 34 Synthesis of 4-(3-Methoxy-benzoyl am no) - 1H pyrazol e- 3-carboxylic
acid (4- fluoro-phenyl)-am de WO 2005/ 01¥56 PCT/ GB2004/ 003179 139 0 O\ |
NOJ N\ HF The experinment was carried out in a manner anal ogous to that
of Exanple 32 using 3-nethoxy-benzoic acid (39 ng, 0.25 mml) as starting
acid. The product was isolated _ags a white solid (20 ng, 25%. (LOMS Rt
3.97, [M+H + 354.68). 5 EXAMR 85 Synt hesis of

4-(2-Nitro-benz am,no) ©1H pyr.agol e- 3- carboxylic acid (4-fluoro-

phenyl - am de \(/N rTlS,!ICJZ N F The experinent was carried out in a
manner anal ogous_t/o t of HExanpl e 32 using 10 2-nitrobenzoic acid (43 ny,
0.25 mmol ) as Naring atjd. The product was isolated as a white solid (17
ng, 20% . (LC/ Vs , [ M+tH] + 369. 66) .

A mixture of 4-amino-1H-pyrazole-3-carboxylic acid (4-fluoro-phenyl)-amide (50
mg; 0.23 mmol) and 2,3-dichloropyrazine (140 mg; 0.92 mmol) was heated at
150°C (50W) for 20 minutes in a CEM Discover™ microwave synthesiser. The

5  crude reaction mixture was purified by flash column chromatography eluting with
ethyl acetate / hexane (1:3 then 1:2). Product containing fractions were combined
and evaporated to give 15 mg of the title compound as a white solid. (LC/MS: R,
4,06 M+H]" 332),

EXAMPLE 24

10

The compound was prepared in 2 manner analogous to Example 23, but using 2-
chloropyrazine in place of 2,3-dichloropyrazine. (LC/MS: R, 3.28 [M+H]" 299).

EXAMPLE 25

15  Synthesis of 4-(2-Methoxy-benzovlamino)-1H-pyrazole-3-carboxvlic acid (4-
fluoro-phenyl)-amide



EXAMPLE 36 Synthesis of 4-(4-Nitro-benzovl am no)-I|H pyrazol e-3-carboxylic
acid (4-fluoro- phenvl)-amde 02N\ | HZ N O\ 15 H F WO 2005/012256
PCT/ GB2004/ 003179 140 The experinent was carried out in a nmanner anal ogous
to that of Exanple 32 using 4-nitrobenzoic acid (43 ng, as
starting ach®2044¥2¥foduct was isolated as a white sol G @%WJ%?%
(L Ms: Rt 3.98, [M-H] + 369.63). EXAMPLUB537 5 Synt hesi s of
4-1 ( 3- Met hyl - furan- 2- car bonyl ) - am nol - 1H pyrazol e- 3- car boxyl i ¢ acid
(4-fluoro-phenyl')-amide O ONN \ NONL F The experinent was carried
out in a manner anal that of Exanmple 32 using 3-nethyl-2-furoic
acid (32 ng, 0.2% arting acid. The product was 10 isolated as a
white solid (15 nm; y \@ 3.86, [M+H] + 328.68). EXAMPLE 38

N-D

Synt hesis of 4.6 am nol -1 H pyrazol e- 3-carboxylic acid (4-
fl uor o- phenyl ) - an | F 15 The experinment was carried out
I n a manner anal ogg to that of Exanple 32 using

2-Methoxy-benzoic acid (38 mg, 0.25 mmol) was added to a solution of 4-amino-
1H-pyrazole-3-carboxylic acid (4-flucro-phenyl)-amide (50 mg, 0.23 mmol), EDC
(53 mg, 0.27 mmol), and HOBt (37 mg, 0.27 mmol) in DMF (5ml), The reaction

5  mixture was stirred at room temperature for 24 hours. The solvent was removed
under reduced pressure. The residue was purified by preparative LC/MS and, after
evaporation of product-containing fractions, yielded the product as a pinkish solid
(12 mg, 15%). (LC/MS: R, 4.00, [M+H]" 354.67).

EXAMPLE 26

10  Synthesis of 4-Benzovlamino-1H-pyrazole-3-carboxvlic acid (4-fluoro-phenyl)-

amide

Q\W“ On
W

0 .
N
H

The experiment was carried out in a manner analogous to that of Example 25 using
benzoic acid (31 mg, 0.25 mmol) as starting acid. The product was isolated as a
15  pink solid (26 mg, 35%). (LC/MS: R, 3.96, [M+H]" 324.65).

EXAMPLE 27

Svynthesis of 4-(Cvclohexanecarbonyl-amino)-1H-pyrazole-3-carboxylic acid (4-

fluoro-phenyl)-amide




2-furoic acid (29 ng, 0.25 nmol) as starting acid. The product was isol ated
as a white solid (18 ng, 25%. (L Ms: Rt 3.56, [MH + 314.64). EXAMPLE 39
WO 2005/ 012256 PCT/ GB2004/ 003179 141 Synthesis of

4-[ (3H 1 m dazol e- 4- car bonyl ) - am no] - 1H pyrazol e- 3- car boxyl i c acid

(4-f1 uoro- p%%bf)f-lﬂgkde O\ HOHI'" F The experinment wssSrcBfood/@di@ut in a
manner anal 0ogous Q[o that of Exanple 32 using 5 1H i m dazol e-4-carboxylic
acid (29 ng, 0.25 mmol ) as starting acild®é The product was isolated as a
white solid (16 ng, 22% . (LCMs: Rt 2.59, [MH + 314.65). EXAMPLE 40

Synt hesi s of 4-(4-Fluoro-benzoyl am no)-1H pyrazol e-3-carboxylic acid
(4-fluoro- ph -amde O / \N 10 H The experinment was carried out in a
manner anal og o tHat of anple 32 using 4-fluorobenzoic acid (36 ny,
0.25 mmol ) as i ci g e product was isolated as a cream col oured
solid (23 ng, 299%. {I(L /NB Rt 20 [ MiH] + 342.67). EXAMPLE 41 15
Synthesis of 4-(2, 69D f - benp am no) - 1H pyrazol e- 3-carboxylic acid (4-
fl uor o- phenyl ) - am de WO 2D05/ 01225& Pcg/ GB2004/ 003179 142 F\ | NH

The experiment was carried out in a manner analogous to that of Example 25 using
cyclohexanecarboxylic acid (32 mg, 0.25 mmol) as starting acid. The product was
isolated as a pink solid (28 mg, 37%). (LC/MS: R, 4.16, [M+H]" 330.70).

5 EXAMPLE 28

Synthesis of 4-[(1-Methyl-cyclopropanecarbonyl)-amino]-1H-pyrazole-3-

carboxylic acid (4-fluoro-phenvl)-amide

H QO
%YNZ{JL“
CL L
N F

The experiment was carried out in a manner analogous to that of Example 25 using

10 1-methyl-cyclopropanecarboxylic acid (25 mg, 0.25 mmol) as starting acid. The
product was isolated as a pink solid (24 mg, 35%). (LC/MS: R; 3.72, [M+H]}"
302.68).

EXAMPLE 29

15 phenyl)-amide

OH O

§ .

|\1//\ N
° S @
b F

I



N FO\N\ H/ F The experinent was carried out in a manner anal ogous to
that of Exanple 32 using 2,6-difluorobenzoic acid (40 ng, 0.25 mmol) as
starting acid. The product was isolated as a cream coloured solid (25 ng,
30% . (LC [ MiH + 5 360. 66). EXAMPLE 42 Syn ' 9
4-(3-Ni tro%%%yﬁ%rzngno) 1H pyrazol e- 3-carboxylic acid (Zﬁ?@lﬁ?ogf_oosl?
phenyi)-amde O QzN\ NN O\NHF B The experinent was carried out in
a manner anal ogous to that of Exanple 32 using 3-nitrobenzoic acid (43 ny,
0.25 mol ) as starting acid. The product was isolated as a cream col oured
solid (15 ny, The@;gnenmm@/ww@cmdgumanpmeﬂmlsg@me@}hat o BRIE2 M @iy nt hesi s

of | H1ndol e- uoro- hen rba

pyrrazol - 4-yl ‘%%ﬁacx%’ éﬁ_ﬁl\lﬁ@'rgg,w %5?%/ 3% go‘éézﬁé%%ﬁ/ 003179
143 The exper amwhtwmdmmg,ed"x@ut@cm&mrﬂﬁgmmﬁlmm;@ to that of Exanple
32 using indole-3-carboxylic acid (41 ng, 0.25 mmol) as starting acid. The
product was S eEd3(§1s a rust coloured solid (14 ng, 17%. (LOMS Rt
3.60, [M+H + EXAMPLE 44 5 Synt hesi s of

4- (4- Hvdr oxvret hvl - benzovl am no - 1H pyrazol e- 3-carboxylic acid

5 Synthesis of 4-(2.2-Dimethyl-propionvlamino)}-1H-pyrazole-3-carboxylic acid (4-

fluoro-phenyl)-amide

0
§ .
T
0 N
i F

The experiment was carried out in a manner analogous to that of Example 25 using

2,2-dimethyl-propionic acid (26 mg, 0.25 mmol) as starting acid. The product was
10  isolated as a pink solid (21 mg, 30%). (LC/MS: R, 3.83, [M+H]" 304.68).

EXAMPLE 31

fluoro-phenyl}-amide

H
HO N H
oo
N F

15  The experiment was carried out in a manner analogous to that of Example 25 using

3-hydroxy-propionic acid (75.1 mg, 0.25 mmol} as starting acid. The product was
isolated as a beige solid (5 mg, 8%). (LC/MS: R;2.58, [M+H]" 292.65).

EXAMPLE 32

Synthesis of 4-(2-Fluoro-benzoylamino)-1H-pyrazole-3-carboxylic acid {4-fluoro-
20  phenyl)-amide




(4-fluoro-phenyl)-amde | HOO N Y\ OHF The experinent was carried
out in a manner anal ogous to that of Exanple 32 using

4- hydr oxymnet hyl benzoic acid (39 ng, 0.25 nmol) as starting acid. The product
10 was i sol white solid (19 ng, 23%. (LC Ms: | +
354. 68) . Em%&&%%ynt hesi s of E’ETI%B%W&WM

4- (3- Met hyl - benzovl am no) - 1H pyr azol e- 3138ar boxyl i ¢ acid (4-fluoro-
phenyl)-amide O OH F 15 The experinment was carried out in a manner

anal ogous to that of Exanple 32 using 3-methylbenzoic acid (35 ng, 0.25

mol ) as starting aC|d The, product was isolated as an off- white solid (21
ng, 27% . (L MrH] + 338.71). EXAMPLE 46 WO 2005/ 012256

PCT/ GB2004/ 0033 hasi s_of

4- (2- Met hyl -

i 1H p ol e- 3-carboxylic acid (4-fluoro-
phenyl )-am de O ,\)’N HF experinment was carried out in a nmanner
anal ogous to that of Exdhple 32 Usinfg 5 2-nethyl benzoic acid (35 ng, 0.25
nmol ) as starting acid. The product was isolated as an off-white solid (20

Mg, 269 . ( Lcﬁ-mon%tenzdb'icogcid {Mﬂ,h.ﬁsrgmgﬂhas added to a solution of 4-amino-1H-
pyrazole-3-carboxylic acid (4-fluoro-phenyl)-amide (50 mg, 0.23 mmol), EDC (53
mg, 0.27 mmol) and HOBt (37 mg, 0.27 mmol) in DMSO (1 ml). The reaction

5  mixture was stirred at room temperature for 24 hours and purified by preparative
LC/MS. Evaporation of product-containing fractions yielded the product as a white
solid (15 mg, 19 %). (LC/MS: R; 3.91, [M+H]"* 342.66).

EXAMPLE 33
Synthesis of 4-(3-Fluoro-benzoylamino)-1H- ole-3-carboxylic acid (4-fluoro-

10  phenyl)-amide

H O
F NNH
Ot
N F

The experiment was carried out in a manner analogous to that of Example 32 using
3-fluorobenzoic acid (36 mg, 0.25 mmol) as starting acid. The product was isolated
as a white solid (19 mg, 24%). (LC/MS: R, 4.03, [M+H]" 342.67).

15 EXAMPLE 34

Synthesis of 4-(3-Methoxy-benzoylamino)-1H-pyrazole-3-carboxylic acid (4-

fluoro-phenyl)-amide




EXAMPLE 47 Synthesis of 4-(4-Methyl-benzoyl am no 1H pyrazol e-3-carboxylic
acid (4-fluoro- phenyl)-amde O NHNI \ O10 H/ F The experinent was
carried out in a manner anal ogous to that of Exanple 32 using
4- et hyl benzoic acid (35 ng, 0.25 mmol) as starting aci t was
i sol ated asWARISH225Ghite solid (19 ng, 24%. (LC/ MB: thpcgyggz,oﬁ{/@gﬁﬁ
338.70). EXAWPLE 48 15 Synthesis of 139
4-1 (2- Met hyl -t hi ophene- 3- car bonyl ) -am nol -1 H pyrazol e- 3-carboxylic acid
(4-fl uoro-phenyl)-am de WO 2005/ 012256 PCT/ GB2004/003179 145 HO~1 H N
O NH F 2-Met hyl - 3-44i ophenecar boxylic acid (36 ng, 0.25 mmol) was added to
a solution of 4- - | Hypyrazqgf e- 3-carboxylic acid (4-fluoro-phenyl)-am de
(Exanpl e 2B) ~(5 . HEDC (53 ng, 0.27 mml), and HOBt (37 ng,
0.27 mml) in 50DI\/SO(1 m ) > Qn m xture was stirred at room
tenperature for 24 hour®. m xture was added dropw se to water
(30 M) and the resultant solfyjd was™¢ ected by filtration, washed with
wat er and sucked dry. The title conmpound was obtained as a beige solid (15
ng, 1999 . (LCMs: Rl 4.08, [MH + 344.67). EXAWMPLE 49 10 Synt hesi s of
Qui nol i ne- 2- Chicleapatinment &b carfied (ut-ii b tanger ahdopdus & thareExamble-32 using
pyrazol -4-vl]-am de .. . i

3-methoxy-benzoic acid (39 mg, 0.25 mmol) as starting acid. The product was

isolated as a white solid (20 mg, 25%). (LC/MS: R, 3.97, [M+H]" 354.68).

5 EXAMPLE 35

Synthesis of 4-

phenyl)-amide

Q(Hzﬂin
NO, O [ N \©\
N :

The experiment was carried out in 2 manner analogous to that of Example 32 using
10 2-nitrobenzoic acid (43 mg, 0.25 mmol) as starting acid. The product was isolated
as a white solid (17 mg, 20%). (LC/MS: R, 3.67, [M+H]" 369.66).

EXAMPLE 36

15



O nNNN O/ 14- HF The experinment was carried out in a manner anal ogous
to that of Exanple 48 using quinaldic acid (44 ng, 0.25 mml) as starting
acid. The product was isolated as a 15 brown solid (16 ng, 19%. (LCOMsS Rt
4.29, [MH w%%s?oq EXAMPLE 50 Synthesis of 4-[(Thi Ophenﬁ‘cﬁ(‘;ﬁﬁl'b@%}%

-am no] - 1H pyrazol e 23 carboxylic acid (4- fluoro-phenyl, -amde

2005/ 012256 PCT/ GB2004/ 003179 146 S HHO ~1 N O NH F The exper| ment was
carried out in a manner anal ogous to that of Exanple 48 using

t hi ophene- 3-carboxylic acid (33 ng, 0.25 nmol) as starting acid. The product
was i sol at ed Ths ezpenigiegewsoéarded db imymaR@dnaldgo@ fdhatiif ERamiple 3 Msinfy +

330. 61) .

4-(2-f1 uor oEXQn‘E{T?ﬁ%%O‘Béﬂ%ﬁ mg; 0% mmebay stagineacid: The pEdpet wasdiqlied 4. 1
uoro- phenyl - aFkekitsdlid (75 Dg\i89E). HLOWMS: R Mos] (M+H]* 369.63).

EXAMPLE 37

4-fluoro-phenyD)-amide

O
%HHH
IR B
H F

The experiment was carried out in a manner analogous to that of Example 32 using
3-methyl-2-furoic acid (32 mg, 0.25 mmol) as starting acid. The product was
10 isolated as a white solid (15 mg, 20%). (LC/MS: R, 3.86, [M+H]™ 328.68).

EXAMPLE 38

azole-3-carboxvlic acid (4-

fluoro-phenyl)-amide

@W“T«m
B
© H/N \©\F

15  The experiment was carried out in a manner analogous to that of Example 32 using
2-furoic acid (29 mg, 0.25 mmol) as starting acid. The product was isolated as a
white solid (18 mg, 25%). (LC/MS: R, 3.56, [M+H]" 314.64).

EXAMPLE 39



2- Fl uor o- 3- met hoxybenzoic acid (0.047 g, 0.28 mmol ), 4-am no-|H pyrazol e- 3-
10 carboxylic acid (4-fluoro-phenyl)-am de (Exanple 2B) (0.055 g, 0.25
nmol ), EDC (0.58 g, 0.30 mml) and HOBt (0.041 g, 0.30 nmol) were stirred at
room tenpergag O(1.25 m) for 5 hours. The rea was
poured into &éﬁ@"l%g@ m) and the resultant solid was cg]l;qlg(g?igg i
filtration and dried in a vacuum oven tl41 give the title conpound as a grey
solid (0.058 g, 63 %9. (LOMs: 15 Rt 3.99, [MH+ 372.98). EXAMPLE 52
Synthesis of 4-12-(2- Pyrrol i di n I -vI et hoxy) - benzovl am nol - | H-pyr azol e- 3-
car boxyl i ¢ acisiynthesis i Iyl apenq ABD R DRI I ®yragile GBR0l 2

52A 2-(2-Pyrro |fﬂ10 - b v) ben20|c aC|d rrethyl ester OOl

Di i sopropyl az .404 g, 2 mmol) was added dropwi se to a
solution of triphenyl phosphine (0.524 g, 2 mmol) in THE (10 m ). Methyl
salicylate (0.3 5 g, 2 mmop) was added dropwi se and the resultant m xture
was stirred at Errpera une for 1 hour. 1,2-Hydroxyethyl pyrrolidine
(0.230 g, 2 mmlrﬁ ﬁop se and the reaction m xture was |eft
stirring at room tenper u}‘l@ for\‘zther 1.5 hours. The resulting
solution was reduced in Wuo and_suhj ect to flash colum chromat ography,
eluting with hexane: ethyfl acetate™(5:f, 1:1) then ethyl acetate : 10

met hanol (4:1) to give the product as a clear yellow oil (0.104 g, 21 9.

(\l;IC/ (I\a/ishox;?; 8e go 1%%%%%&%@8&%%@ 528&?‘?’%85(%3 té%ag%ﬁ%‘aﬁlpfq %oqsg}ghenyam de

ONHO NMNH lfﬂﬂﬁlai’olé-z-c&ﬁokjﬂlﬁd 2D ny, 025 RONA) adatartins acidCThe prodity| est er
(0.104 g, 0. 42 M0l )ted'aSa white solid (16 mg, 22%). (LC/MS: R, 2.59, [M+H]" 314.65).

EXAMPLE 40

Synthesis of 4-(4-Fluoro-benzoylamino)-1H-pyrazole-3-carboxyvlic acid (4-fluoro-

phenyl)-amide
F
n O
|40 -
* 4 T
N :

The experiment was carried out in a manner analogous to that of Example 32 using

10

4-fluorobenzoic acid (36 mg, 0.25 mmol) as starting acid. The product was isolated
as a cream coloured solid (23 mg, 29%). (LC/MS: R, 4.00, [M+H]" 342.67).

EXAMPLE 41

15  Svnthesis of 4-(2.6-Difluoro-benzoyvlamino)-1H-pyrazole-3-carboxylic acid (4-

fluoro-phenyl)-amide




treated with 2 Maqueous NaOH (20 m) and water (20 ml). The reaction

m xture was stirred at roomtenperature for 20 hours, then reduced in vacuo
and azeotroped wth toluene (3 x 5 nl). Water (50 m) was added and the

m xture taken to pH 5 wusing 1M aqueous HCl. The resulting solution was
reduced in v O azeotroped with toluene (3 x 5 m white
solid, whi ch@\(/igg 5gﬂg?r}blgned w th WO 2005/ 012256 PCT/ @2004/%0%‘%%%‘%@3979

4- am no- | H pyrazol e- 3-carboxylic acid (4 £1 uor o- phenyl ) -am de (Exanple 2B)
(0.055 g, 0.25 mmmol), EDC (0.058 g, 0.3 nmol) and HOBt (0.041g, 0.3 nmol)
and stirred at roomtenperature in DMSO (3 m) for 20 hours. The reaction
mxture was p into wager (30 m) and the resultant solid was collected
by filtration 5 dk{i ed i @ vacuumoven to give the title conpound as a

. TN(L S5: Rt 2.18, [MH + 438.06). EXAMPLE 53
Synt hesi s of 4- (2. o- be @ am no) - 1H pyrazol e- 3-carboxylic acid (1-
nmet hyl - pi neridi n-4-yl)- amde F pé\ll /1)y FNNH NN 10 HA mxture
of 4-(2,6-difluoro- benzoyl anm no) - 14 pyrazol e- 3-carboxylic acid (134 ny,
0.50 mmol ), 4-am no- N-net hyl pi peridine (50.0 pl, 0.45 nmol), EDAC (104 ny,
0.54 mol ) andridBper{n{eht VaBarrid St B RIahndr AndMous ® hht ofMBEMDId 7N Rhgal
anbi ent tenperature for 16 hours. The m xture was red u%ed iIn vacuogat he
resi due 15 t akdfrdiffyorobenzoiypeiidd me SRS aumel exstartivpngid wihprodudivas ed agueous
sodi um bi car Opt dried (MgSH)
sodium bic 3%’&%%%5303’\?&55 p@l'aﬁ'reﬁ sbiF s TE 36% P ARICAMROR! 3,98, (VRS
4- (2, 6-di f luor3m0eéhzoyl am no) 1H pyrazol e- 3-carboxylic acid (1-

EXAMPLE 42

Synthesis of 4-(3-Nitro-benzoylamino)-1H-pyrazole-3-carboxylic acid (4-fluoro-

phenyl-amide
0
O,N / ) N\©\
0 N
¥ :

10  The experiment was carried out in a manner analogous to that of Example 32 using
3-nitrobenzoic acid (43 mg, ¢.25 mmol) as starting acid. The product was isolated
as a cream coloured solid (15 mg, 18%). (LC/MS: R, 3.94, [M+H]" 369.65).

EXAMPLE 43

Svnthesis of 1H-Indole-3-carboxylic acid [3-(4-fluoro-phenylcarbamoyl)-1H-
15 pyrazol-4-yl]-amide

Nno

H

/2/—(&“
I O
N F




met hyl - pi peridin-4-yl)-amde as a white solid (113 ng, 69%. (LC MS: Rt
2.52, [MH] + 364.19). 20 EXAMPLE 54 Synthesis of 4-(C cly
ohexyl - met hyl - am no) - 1H pvrazol e- 3-carboxyi c acid (4- fluoro-yhenvl)-am de

VD 2005/ 012286, R FFGO04/ 003179 149 F ON\ Fl. N H Thipcgommpnas vas

prepared in a manner anal ogous to the coggound of Exanpl e y Ssuccssive
reductive al kylations using firstly cycﬂ exanone and then fornmal dehyde.
(LOMS: Rt 2.77 [ MH +316.71). 5 EXAWMPLE 55 4- (Pyridin-2-yl am no

- 1Hpyrazol e- 3-carboxylic acid (4fluoro-phenyl')-amide F\ NHN O fJ/
\N Fi The tit|Tdegupasioigat wanearpedpt fedimpnnes annioaens todthatiof Faampled2mlieg conpound

of Exanple 2 o N : |¥I—ﬂ) . 56 - 81 By

fol |l owi ng the%%drogé(;ga%@ gﬁ&eaé%g&lz})e " 'ggmoqf%r%%@?wﬁr@gm Pret hods
anal ogous t herigdlaied asra oyt cobouregi solid Oidtmg, HEH).c ALICMRA RS B GO S68.56)g t he
conpounds described in the above exanples and synthetic nethods well known

to the skill M@E@i t he conpounds set out in Table 3 were prepared. 15
Table 3 WD 20 PCT/ GB2004/ 003179

5  Synthesis of 4-(4-Hydro ethyl-benzoylamino)-1H-pyrazole-3-carboxvlic acid

(4-fluoro-phenyl)-amide

H
&Q\’FH Op,
N F

The experiment was carried out in a manner analogous to that of Example 32 using

4-hydroxymethylbenzoic acid (39 mg, 0.25 mmol) as starting acid. The product
10 was isolated as a white solid (19 mg, 23%). (LC/MS: R, 3.12, [M+H]" 354.68).

EXAMPLE 45

Synthesis of 4-(3-Methyl-benzoylamino)-1H-pyrazole-3-carboxvlic acid (4-fluoro-

phenyl)-amide

Q\rnz_ﬁﬂ
s L @F

15  The experiment was carried out in a manner analogous to that of Example 32 using

3-methylbenzoic acid (35 mg, 0.25 mmol) as starting acid. The product was
isolated as an off- white solid (21 mg, 27%). (LC/MS: R; 4.13, [M+H]" 338.71).

EXAMPLE 46



150 Prepared Exanple Structure using nethod Differences to LCM5 No.

anal ogous to Exanple? Examle No 56 Rt3.20mn O HNo 4 [Mtlil. 406.07
ry{ pQIll, F 57 NNY NH NJ Then renoval of t-Boc protecting Rt 2.35 mn HN
0 4 group with TFA as described in mz 343.72 Exanple 82 F H 58 Used DMSO

Rt 3.51 min wgzﬁosifo'?z?s?ad of DMF i as solvent mz 314.62 R®Y%&kpyddied DVEO
Rt 3.79 mn I nstead of DMF as solvel% mz 363.67 F 60 Purified by

col um

Synthesis of 4-(2-Methyl-benzoylamino)-1H-pyrazole-3-carboxvlic acid (4-fluoro-

phenyl)-amide

0
H
Q\(”Z—A“
e G
N F

The experiment was carried out in a manner analogous to that of Example 32 using

5 2-methylbenzoic acid (35 mg, 0.25 mmol) as starting acid. The product was
isolated as an off-white solid (20 mg, 26%). (LC/MS: R, 4.05, [M+H]" 338.69).

EXAMPLE 47

Synthesis of 4-(4-Methyl-benzoylamino)-1H-pyrazole-3-carboxylic acid (4-fluoro-

phenyl)-amide

\@( o)
Hz—(m”
O /N
N F

The experiment was carried out in a manner analogous to that of Example 32 using

10

4-methylbenzoic acid (35 mg, 0.25 mmol) as starting acid. The product was
isolated as an off- white solid (19 mg, 24%). (LC/MS: R 4.16, [M+H]" 338.70).

EXAMPLE 48

15  Synthesis of 4-[(2-Methyl-thiophene-3-carbonyl)-amino]-1H-pyrazole-3-carboxylic

acid (4-fluoro-phenyl)-amide




0 NH o F chromatography Rt 3.68 mn 48 using EtCAC. mz 384.69 110 o
Petrol eum ether qgq eluent 61 Purified by colum Rt 3.61 min HN O 48
chromat ography using Et OAC. nilz 326,10 Petroleumether eluent F WO

2005/ 012256 /003179 151 Prepared Exanple Str goet hod
D fferences F’?@%ﬁgl ogous to Exanpl e? LCM5 Exanple uﬁ%ﬁ ud#?lda by

colum R1 3.51 mn o NH 48 chromatograghy using EtOAC. mz 387.11 F F
Petroleum ether eluent 63 Np\ a R 3.11 min HN 48 niz 313.65 64

m“pﬁ“

2-Methyl-3-thiophenecarboxylic acid (36 mg, 0.25 mmol) was added to a solution
of 4-amino-1H-pyrazole-3-carboxylic acid (4-fluoro-phenyl)-amide (Example 2B)
(50 mg, 0.23 mmol), EDC (53 mg, 0.27 mmol), and HOBt (37 mg, 0.27 mmol) in
5 DMSO (1 ml). The reaction mixture was stirred at room temperature for 24 hours.
The reaction mixture was added dropwise to water (30 ml) and the resultant solid
was collected by filtration, washed with water and sucked dry. The title compound
was obtained as a beige solid (15 mg, 19%). (LC/MS: R, 4.08, [M+H]" 344.67).

EXAMPLE 49

10  Synthesis of Quinoline~2-catboxvlic acid [3-(4-fluoro-phenvyicarbamoyl)-1H-

pyrazol-4-yl]-amide

= 0
QL(H#H
N ) N
> L
N :

The experiment was carried out in a manner analogous to that of Example 48 using

quinaldic acid (44 mg, 0.25 mmol) as starting acid. The product was isolated as a
15  brown solid (16 mg, 19%). (LC/MS: R,4.29, [M+H]* 375.66).

EXAMPLE 50

Synthesis of 4-[(Thiophene-3-carbonyl)-amino]-1H-pyrazole-3-carboxylic acid (4-

fluoro-phenyl)-amide




Purified by fl NJ colum R 2.20 min chromatography o NH 48 using Et CAC
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The experiment was carried out in a manner analogous to that of Example 48 using
thiophene-3-carboxylic acid (33 mg, 0.25 mmol) as starting acid. The product was
isolated as a beige solid (15 mg, 20%). (LC/MS: Ry 3.77, [M+H]" 330.61).

5 EXAMPLE 51

azole-3-carboxvlic acid (4-fluoro-

2-Fluoro-3-methoxybenzoic acid (0.047 g, 0.28 mmol), 4-amino-1H-pyrazole-3-
10 carboxylic acid (4-fluoro-phenyl)-amide (Example 2B) (0.055 g, 0.25 mmol), EDC

(0.58 g, 0.30 mmol) and HOBt (0.041 g, 0.30 mmol) were stirred at room

temperature in DMSO (1.25 ml) for 5 hours. The reaction mixture was poured into

water (30 mi) and the resultant solid was collected by filtration and dried in a

vacuum oven to give the title compound as a grey solid (0.058 g, 63 %). (LC/MS:
15  R:3.99, [MH]" 372.98).

EXAMPLE 52

Synthesis of 4-[2-(2-Pvrrolidin-1-y]-ethox
carboxylic acid 4-fluorophenylamide




68 \ NH Renoval

of ' PMB group fromthe R4 2.10 mn o NH conmpound of
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52A 2-(2 olidin-1-yl-ethoxy)-benzoic acid methyl ester

Diisopropylazodicarboxylate (0.404 g, 2 mmol) was added dropwise to a solution
of triphenylphosphine (0.524 g, 2 mmol) in THF (10 ml). Methyl salicylate (0.304
g, 2 mmol) was added dropwise and the resultant mixture was stirred at room
temperature for 1 hour. 1,2-Hydroxyethy! pyrrolidine (0.230 g, 2 mmol) was added
dropwise and the reaction mixture was left stirring at room temperature for a further
1.5 hours. The resulting solution was reduced in vacuo and subject to flash column
chromatography, eluting with hexane: ethyl acetate (5:1, 1:1) then ethyl acetate :
methanol (4:1) to give the product as a clear yellow oil (0.104 g, 21 %). (LC/MS:
R 0.69, 1.62, [MH]* 250.02).

azole-3-carboxylic

acid 4-fluorophenylamide

2-(2-Pyrrolidin-1-yl-ethoxy)-benzoic acid methyl ester (0.104 g, 0.42 mmol) was
treated with 2 M aqueous NaOH (20 ml) and water (20 ml). The reaction mixture
was stirred at room temperature for 20 hours, then reduced in vacuo and azeotroped
with toluene (3 x 5 ml). Water (50 ml) was added and the mixture taken to pH 5
using 1M aqueous HCl. The resulting solution was reduced in vacuo and

azeotroped with toluene (3 x 5 ml) to give a white solid, which was combined with

Structure using nethod Differences



Exanple No 73 7 q/ 1 Used DF R, 2.56 min o NH 48 instead of off DWMSO as
| FF solvent mz 373.05 74 ~\ b 1~ Cbtained by ¢ oxidation and R, 1.99 mn
F, & then reductive am nation of mz 442.09 Exanple 73 75p_ Purified by

colum o NH o chromatography Ri 3.65 mn 53 using DCM MeOH mfz 335.03 F

;F (1:0to 6}3056W§m 76 _ Purified by N-~( /~~ col uper,cezb®¥o03179
y. o 0

chr omat ogr ap \/ 25 R 1.57 mn Then renoval of t-Boc protecting
mz 350.10 F F group with saturated etWI acetate/HCI 77 p~q F

4-amino-1H-pyrazole-3-carboxylic acid (4-fluoro-phenyl)-amide (Example 2B)
(0.055 g, 0.25 mmol), EDC (0.058 g, 0.3 mmol) and HOBt (0.041g, 0.3 mmol) and
stirred at room temperature in DMSO (3 ml) for 20 hours. The reaction mixture
was poured into water (30 ml) and the resultant solid was collected by filtration and

5  dried in a vacuum oven to give the title compound as a grey solid (0.015 g, 14 %).
(LC/MS: R, 2.18, [MH]" 438.06).

EXAMPLE 53

azole-3-carbhoxvlic acid (1-

methyl-piperidin-4-yl)}-amide
oY
H 0
F N }Ni
N’N
H

A mixture of 4-(2,6-difluoro-benzoylamino)-1H-pyrazole-3-carboxylic acid (134
mg, 0.50 mmol), 4-amino-N-methylpiperidine (50.0 pl, 0.45 mmol), EDAC (104
mg, 0.54 mmol) and HOBt (73.0 mg, 0.54 mmol) in DMF (3 ml) was stirred at

ambient temperature for 16 hours. The mixture was reduced in vacuo, the residue

10

15  taken up in EtOAc and washed successively with saturated aqueous sodium
bicarbonate, water and brine. The organic portion was dried (MgSOs) and reduced
in vacuo to give 4~(2,6-difluoro-benzoylamino)-1 H-pyrazole-3-carboxylic acid (1-
methyl-piperidin-4-yl)-amide as a white solid (113 mg, 69%). (LC/MS: R;2.52,
[M+H]" 364.19).

20 EXAMPLE 54

Svnthesis of 4-(Cyelohexyl-methyl-amino)-1H-
fluoro-phenyl)-amide

azole-3-carboxylic acid (4-
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Prepared Exanple Structure using nethod Differences to LCMS No. anal ogous
to Exanpl e? Exanple No 78 ~~-y NNo al ¢ R 2.87 mn 53 nfz 416.07 79 \ \
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nmet hyl - pyrazole- o NH | H 3-carboxylic acid used as R, 3.42 min F F 2A 2B

& starting material. 53 Purified by m z1%4%5. 05 colum chromat ogr aphy
usi ng Et CAc: Hexane el uent

O

This compound was prepared in a manner analogous to the compound of Example
19 by succssive reductive alkylations using firstly cyclohexanone and then
formaldehyde. (LC/MS: R;2.77 [MH]"316.71).

5 EXAMPLE 55

4-(Pyridin-2-ylamino)-1 H-pyrazole-3-carboxylic acid (4-fluoro-phenyl)-amide

F

/ N
\_/ B

The title compound was prepared in a manner analogous to the compound of
Example 23. (LC/MS: Ry 2.07 [MH]" 298.03).

10 EXAMPLES 56 —81

By following the procedures described in the foregoing examples or methods
analogous thereto, or by carrying out chemical transformations using the
compounds described in the above examples and synthetic methods well known to

the skilled person, the compounds set out in Table 3 were prepared.

15 Table3



(1:3 to 1:1) 81 HPurified by colum R, 2.37 mn HN o 2C chromat ography
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cycl ohexanecar boxvlic acid 83A. 4-{[4-(2,6-difluoro-benzo 1lv

am no) - | H pyrazol e- 3-carbonyl ] -am no}- 15 ccl ohexanecarbox}lic acid ethyl
ester N ~\ 11 0--/ O NHO F & Thionyl chloride (0.32 m, 4.40 nmol) was
sl owl y adde 0, ixture of 4- am nocycl ohexanecar boxyl i i 5 ny,
4.00 mol ) fng)éo%gq}i% m) and stirred at anbient terrper%(t‘ﬂ&t%fh&?“z%é hours.
The m xture was reduced in vacuo, WO 20@51 012256 PCT/ GB2004/ 003179 156

azeotroping with toluene, to give the corresponding ethyl ester (650 ng) as
a pale solid. A mxture of the ethyl ester (103 ng, 0.60 nmmol),

4-(2,6-difl uqr%- benlzoyl am no) - 1H pyrazdql er@dparar bpxyl i c aci dj(134 ng,}] 0. 50
mol ), EDC (113:XAEPID.160 madg.uceppednd H(Dising 8itthody, DifsGnemmol | i N LMVF (5 )
was stirred dt aM@i ent terrpera‘tlcure for 162mlsgeugto TheEyampledr e vva]'rébreduced in
vacuo, the residue—taker—up—+nr—E-OAc E ¥ successively with sgturated
aqueous sodi ym biggar bﬁnate wat er brline. The|or ganic poftion wag dried
(MgSH) and rjeduced in vac t oy gi 4- ([ 4- (2, 6- (rif lg{pﬁ-benzoyl am no)-1
H pyr azol e- 3-jcar bonyl ]|- am ytl ohexanecar boxyl il c am@gi dlethyl ester
(112 nyg). 83_8' O N1 @ chromatography R;3.51 min
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cvcl ohexanecérboxyl i ¢ |dei FF ON fr\dYO—| A mi x{ (egolen dhe | X &7 k45 ny)
(from83A) in MeOH (2.5 and 2M aquedus 15 Na (2e®eni ) was stirred at
ambi ent tenperature fqr 16 hours. The vdl atiles were
63 NF\\ N
o\ y
R, 3.11 min
HNT o 48 t
m/z 313.65
F
64 e
(J
\Q’ Purified by
— i column ;
é}\\g 48 chromatography R;2.20 min
Oy NH using BEtOAC:
" Petroleum ether mfz 455.19
F F eluent
65 -
S0
L I R, 3.95 min
53
¢ F m/z 349,09
66 QWL Purified by
o column R, 2.39 min
Ou NH 9 48 chromatography | “t<°7 ™
using EtOAC:
F F Petroleum ether m/z 351.07
eluent




renoved in vacuo, water (10 nml) added and the m xture taken to pH 5 using 1M
The precipitate formed was col lected by filtration and purified
9:1) to give 4-{[4-(2, 6-

di fl uor o- benzoyl am no) - 1H pyr azol e- 3- car bonyl ] - am no} - cycl ohexanecar boxyl i c
20 acid (11 we)o@misyvhite solid and mxture of cis-/trangySeiwedes1oLC V5.

agqueous HC .
by

Rt 2.78 and

2. 96,

[ MtH] + 393. 09) .
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N + carboxylic -- acid O NHNH= 0 Y I

appropriate 4-am no-| H pyrazol e-3-carboxylic acid

(52 nmg; 0.27 mmol) and HOBt (37 ng; 0.27 mol)

am de (0.23 mml),

in5 15 nm of

Y R To a stirred solution of the

EDAC

NN- di met hyl f or mam de was added the correspondi ng carboxylic acid (0 25

mol ),
reaction
LC/ M5,

to give the

and t{e fskhYs

pr
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oduct .

roomtenperature
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treated with the appropriate amne, e.g. thionorpholine (0.236 g, 2.3 mmvol),
and sodiumtriacetoxyborohydride (0.715 g, 2,76 mmol) and acetic acid
(0.182 m). The reaction was stirred overnight at roomtenperature, then
diluted wt nd washed with saturated sodi um car . The organic
| ayer was dﬁ’@}'%@ﬂé?gﬂ/gsm 20 and evaporated to give a \/\hﬁ?‘gééﬁ’m@g@ﬂi ch was
used without further purification in th# next step. The white solid was

treated with with saturated HCI/EtOAc, stirred at roomtenperature for 1
hour, evaporated to dryness and then re-evaporated with toluene. The

resul ting ami{nes werejisolated as the hy M. Rt 1,75,
[ MtH] +201) .  25Emgmplsl [owi ng SeEiga@l  Proc meaid i 6d where
stated, the |[comPeundg set out I n Table e 4 WO
2005/ 012256 RCF-CB2004/-003179— 150 —Exanphs ; B lon LCMVS
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53
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EXAMPLE 82

carboxylic acid (4-fluoro-phenyl)-amide
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Trifluoroacetic acid (200 pl) was added to a stirred suspension of {2-[3-(4-fluoro-
phenylcarbamoyl)- 1H-pyrazol-4-ylcarbamoyl]-1-methyl-1H-imidazol-4-y1}-
carbamic acid tert-butyl ester (30 mg) in dichloromethane (5 ml), then stirred at
room temperature for 2 hours. The solvent was evaporated then re-evaporated with
toluene (2 x 10 ml). The residue was triturated with diethyl ether and the resultant
solid collected by filtration. The solid was washed with diethyl ether then dried
under vacuum to give 15 mg of 4-[(4-amino-1-methyl-1H-imidazole-2-carbonyl)-
amino]- 1H-pyrazole-3-carboxylic acid (4-fluoro-phenyl)-amide as an off-white
solid. (LC/MS: [M+H]" 343.72).

EXAMPLE 83

Synthesis of 4-{[4-(2,6-Difluoro-benzoylamino}- 1 H-pyrazole-3-carbonyl]-amino}-

cyclohexanecarboxylic acid

cvelohexanecarboxylic acid ethyl ester

N
. \&(oJ
ox MNH © Y
F F
Thionyl chloride (0.32 ml, 4,40 mmol) was slowly added to a mixture of 4-

aminocyclohexanecarboxylic acid (572 mg, 4.00 mmol) in EtOH (10 ml) and

stirred at ambient temperature for 16 hours. The mixture was reduced in vacuo,

H +391
DVEO



ca H ~ N1 o Procedure A[MH +425 ON F F DVSO i nstead of DVF Rt 3. 27
93 F -n o Procedure A O[MH +393 N H FF DVBO i nstead of DMF Rt 3.01 94
H NN-~YOH ,,,,,,:sH O NH Procedure A [MH +365 F DVMSO i nstead of DMVF Rt
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97 F F WD 2005/ 012256 PCT/ GB2004/ 003179156

azeotroping with toluene, to give the corresponding ethyl ester (650 mg) as a pale
solid.

A mixture of the ethyl ester (103 mg, 0.60 mmol), 4-(2,6-difluoro-benzoylamino)-
 1H-pyrazole-3-carboxylic acid (134 mg, 0.50 mmol), EDC (115 mg, 0.60 mmol)

5 and HOBt (81 mg, 0.60 mmol) in DMF (5 mi) was stirred at ambient 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 (MgSOy) and reduced in vacuo to give 4-{[4-(2,6-
difluoro-benzoylamino)-1H-pyrazole-3-carbonyl]-amino} -cyclohexanecarboxylic

10 acid ethyl ester (112 mg).

cyclohexanecarboxvlic acid

]

“ OH
-

N—N
A mixture of the ester (45 mg) (from 83A) in MeOH (2.5 ml) and 2M aqueous
15 NaOH (2.5 ml) was stirred at ambient temperature for 16 hours. The volatiles were
removed in vacuo, water (10 ml) added and the mixture taken to pH 5 using 1M
aqueous HCl. The precipitate formed was collected by filtration and purified by
column chromatography using EtOAc/MeOH (1:0 - 9:1) to give 4-{[4-(2,6-
difluoro-benzoylamino)-1H-pyrazole-3-carbonyl]-amino}-cyclohexanecarboxylic
20 acid (11 mg) as a white solid and mixture of cis~/trans-isomers, (LC/MS: R;2.78
and 2.96, [M+H]" 393.09).

EXAMPLES 84 - 152

General Procedure A

Preparation of Amide from Pyrazole Cari:oxxlic Acid
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N F Starting am ne prepared Rt 1.75 102 according to Procedure L WO
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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

Amine

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

10  Preparation of Amide from Amino-Pyrazole

H X H‘N--N H
N—N H S \ N
WN +  carboxylic — —
acid Os N, ©
H
NH, Q ¥ Y v

To a stirred solution of the appropriate 4-amino-1H-pyrazole-3-carboxylic acid
amide (0.23 mmol), EDAC (52 mg; 0.27 mmol) and HOBt (37 mg; 0.27 mmol) in §
15  ml of N,N-dimethylformamide was added the corresponding carboxylic acid (0.25

mmol), and the mixture was then left at room temperature overnight. The reaction
mixture was evaporated and the residue purified by preparative LC/MS, to give the
product.

General Procedure C

20 Deprotection of Piperidine Ring Nitrogen by Removal of fert-Butoxycarbonyl
Group




Exanpl e No. Method of Preparation LCMS R- N101 o N, o Procedure A [ M+H] +358
FF DVBO i nstead of DMP Rt3.2 103 JO o N H Procedure A[M1-1]1+358 F F
DMSO instead of DM Rt 1.77 104 Hh \ H- O NH o Procedure A [MtH + 344 F F

DVBO i nst ead 2.71 105 Ho N Hc-( Procedure A + F DVBO
: 2

I nstead of D‘I\’g{ﬂ% 106 J2, o N. H Procedure A [ MtH| &%EB%G%%(BR@O
instead of DVP Rt 2.8 107 WD 2005/ 0122%8 PCT/ GB2004/ 003179 164 Exanpl e

No. Method of Preparation LCM5 H ° N\ ONMHoO Procedure A [MH +371 F F

DMSO instead of DMV Rt3.1 108 1
A product of Procedure A or Procedure B containing a piperidine group bearing an

N-tert-butoxycarbonyl (t-Boc) protecting group (40 mg) was treated with saturated
ethyl acetate/HCl, and stirred at room temperature for 1 hour. A solid precipitated
out of the reaction mixture, which was filtered off, washed with ether, and then

5  dried to give 25 mg product (LC/MS: [M+H]" 364),

Procedure L

Preparation of Amine Starting Materials

The following method was used to prepare the following amines:

4-thiomorpholine-4-yl-cyclohexylamine;

10 4-(1,1-dioxo-thiomorpholine-4-yl)-cyclohexylamine;
N- (tetrahydro-pyran-4-yl)-cyclohexane-1,4-diamine;
4-(4-methyl-piperazin-1-yl)-cyclohexylamine;
1"-methyl-[1,4"|bipiperidinyl-4-ylamine; and
4-morpholin-4-yl-cyclohexylamine.

15 A solution of N-4-Boc-aminocyclohexanone (0.5 g, 2.3 mmol) in THF (10 ml) was
treated with the appropriate amine, e.g. thiomorpholine (0.236 g, 2.3 mmol), and
sodium triacetoxyborohydride (0.715 g, 2.76 mmol) and acetic acid (0.182 ml). The
reaction was stirred overnight at room temperature, then diluted with CH>Cl; and
washed with saturated sodium carbonate. The organic layer was dried over MgSO,

20  and evaporated to give a white solid which was used without further purification in
the next step. The white solid was treated with with saturated HCI/EtOAc, stirred at
room temperature for 1 hour, evaporated to dryness and then re~evaporated with
toluene. The resulting amines were isolated as the hydrochloride salt. (LC/MS: R
1.75, [M+H]" 201).

25 By following General Procedures A, B, C and L, modified where stated, the

compounds set out in Table 4 were prepared.

Table 4



Rt 2.63 H- o N

H \\ No

R 2.7 109

[ MtH] +428 HOBt ,
Procedure Procedure A

N. H HOAt

H F Procedure A KN O

N.H o Procedure A [MH +404 F F Et3N 1 equiv.,
DMVF F N~ HF Procedure A Et3N 2 equiv.,

HOAt

Rt 1.75 111 F F DIVBOlnstead

i ns t,
2005/ 012256 W@ééﬁ%OOSl?Q 165 Exa

Et 3N 2 equiv.,

{T’g)l

e No. Method of (IE)repar at i
fnstead of [M+H +427 C HOBt,

DVBO i nstead o

I nstead of
DMSO i nstead of DVF 110 N
foll owed by Procedure C Et3N 2 equiv.

“N'HHN
[M+H] +364 0
B Lovs
Rt

2.71 DWMSO instead of DVF 112 1~N
Example
No. Method of Preparation LCMS
M- H
S \ N\/\OO
LV [M+H]* 380
" ] Procedure A R, 142
84
ey o
et
?5"% \'@ [M+H]" 426
. . Procedure A R, 1.93
85
H
- H
Q\("Op
‘?"'a ° [M+H]* 440
. . Procedure A R, 1.87
86
Ho
QW
+
Ox Ny Procedure A [Mfz}gjg%
87 F F
H [M+H]" 406
o” N u Procedure A R, 2.55
7 /-
88 S




N Procedure A F HF N \/ HOAt

i nstead of HOBt,

of DM H_ FF N~ ry~F Procedure A H Et3N 2 equiv., HOAt

[ MFH] +432° F F HOBt,

166 Exanpl o N UNEERS

H DMSO i nstead of DM,

WD 2005/ 012256

[MtH 33463 113 DWVSO i nstead
i nst ead of
Rt 2.63 114 J DVMBOinstead of DM HF N\ / 1 HNO
Rt 3.3 N115 N Cl P%i_/?
d of Preparation LCM5 F Chirel F,, 8

prepared " 116 according to Procedure L
Example
No. Method of Preparation LCMS
Ho \ =
9 % 7
oM Procedure A [M+H]* 358
F\%F DMSO instead of DMF R; 1.98
89
q N
o A P Procedure A [M+H]+ 357
. HF DMSO instead of DMF R;3.37
90
IS ’L/Q
[
0w . O “ Procedure A [M+H]+ 391
1 DMSO instead of DMF R.3.16
91
H
N 'ﬁQ
X
) F Procedure A [M+H]* 375
oyt DMSO instead of DMF Rt 3.02
92 F F

2004/ 003179
ARHBIR 1y
[ MFH] +448 Et3N1B0equiv Rt 1.97 Starting am ne




"ANJi/" HV~ HF Chiral N\ , 1 Procedure A F DMSO instead of DWVF, +
Et3N 2 equiv Rt 1.65 1.65 H Starting am ne prepared CN~ according to
F Procedure A° H N O DVSO i nstead of DV,
RL 1.72 Q Starting am ne prepare
~0 F Procedure B 97

Procedure L 117 F Chlral "

Et 3N 2 equi “"’%@%Hﬁ?

~ R

Procedure L

[ t 2.97

Peadhehn

PCT/ GB2004/ 003179 167 Exanple NO Met htadl of Preparation LCMS

Example
No. Method of Preparation | LCMS
H Cl
QW
og My, O * Procedure A [M+H]" 425
: | ; DMSO instead of DMF R:3.27
93
" F
N Procedure A [M+H]*393
F%F DMSO instead of DMF R;:3.01
94
e JK Yoon
o A ° Procedure A [M-+H]* 365
% TF DMSO instead of DMF R¢2.22
95 F
H' pr—
R ) ’zl
o b0 ~ Procedure A [M+H]" 387
? i DMSO instead of DMF R:3.05
9 6 F. F
R — (4]
g *LQN
y ><° Procedure A [M+H]" 464
°§ " DMSO instead of DMF R¢3.17
97 F. F

ording to

B8/d12256




H_\ N\/ OHON o Procedure A H[MH +379 F F N-ethyl-norpholine (NEM
2 Rt 2.45 120 equiv HO F H Procedure A°. F "" o HOAt instead of HOBt, |
4+H) +450 Et3N 2 equiv Rt 1.97 Starting am ne prepared |121J according to
Procedure L HNO Procedure B [MH + 387 Rt 3.83 122 HO N "

[ MtH] + 417 ng@gﬁg%%edure B RL 3.65 123 WD 2005/ 012256 H6ETHREE8#H03179
168 Exanple No. Method of Preparation 18&M5 Chiral Procedure A + /| [MH]
392

Example
No. Method of Preparation LCMS
Procedure C using the product
of Example 97 as starting [M+H]" 364
material R;1.76
98
Procedure A [M+H]* 389
DMSQ instead of DMF R:2.36
99
Procedure A [M+H]* 351
DMSO instead of DMF R, 2.55
100
Procedure A [M+H]* 362
DMSO instead of DMF R;2.63
101
Procedure A
DMSO instead of DMF [M+H]" 364
Starting amine prepared Re175
102 according to Procedure L




o NH HOAt instead of HOBt, Rt 1.85 Et3N 2 equiv 124 FI F H NCN--/\ /
Procedure A [MH +408 O N.H O HOAt instead of HOBt, Rt 1.82 Et3N 2 equiv |
125 FF N \ / 1 HG"No Procedure B [MtH +403 Rt 4.02 126 N, NN o

Exarpl o No. MRS D epar ati on LGV A\ ~ F H - 1 o\ EHCBIER e 6

[ MPFH +435 Rt 3.83 128 Ft NF N 163
Example
No. Method of Preparation LCMS
" Mo
8 ‘LD
Y
oMy © Procedure A [M+H]"358
8 ¢ DMSO instead of DMF R3.2
103
"y
x ) II‘
oMy, © Procedure A [M+H]* 358
: F DMSO instead of DMF R: 1.77
104
H
. h\ '?'1 /I\'l \
UL Procedure A [M-+H]* 344
Ft\jj/" DMSO instead of DMF R;2.71
105
H
— H
\ N\Q
N
O M \( Procedure A [M+H]* 392
F F DMSO instead of DMF R;2.57
106
" N
-y %\p

og My Procedure A [M+H]* 347
F%F DMSO instead of DMF R;2.8
107




\ i

Procedure A [MH + 512 " =
2005/ 012256 PCT/ GB2004/ 003179 170 Exanple No. Method of Preparati on LCVS

HH FHH H F N60O Procedure A [M-H]'428 HOAt

j 0=g=o
2 equiv.

H VEO 2905328 rocedure A P b H H F HOAt

+

HOAt

i nst ead

/1 H"" oF [MH +405 Procedure B R3.96 129 " fox NH 6H F
instead of HOBt Rt3.1 N.H 130 10 Chkal

WO

; T;@BMIO%I% 45 131
I nstead of HOBt, "H Et3N
164 .
Example
No. Method of Preparation LCMS
H | o |
. \
s My Procedure A M-+H]" 371
: ¢ DMSO instead of DMF Ra3.1
108
e
oA
Oy Procedure A [M+H]* 404
. r Et;N 1 equiv., DMSO instead off = g, 27
DMF
109
H F
N}q\ \ N%
" H F Procedure A
: [o]
i Et;N 2 equiv., HOAt instead of | [M-+H]* 428
HOB, R;2.63
N DMSO instead of DMF
110 NJ\\N
()
N.H
Ho " \p Procedure Procedure A
Ny \ ) followed by Procedure C
Et;N 2 equiv., [M+H]" 364
O My ) R;1.75
11 . : HOAt instead of HOBt,
DMSO instead of DMF




[ MtH] 482 Cis and trans isonmers separated Rt1.96 H after am de coupling
step N Starting am ne prepared 132 according to Procedure L 0 0O HH O
Procedure A 434 0 N.H HOAt instead of HOBt, Rt2.3 F F 133 DVSO i nst ead of
DVW H O\ \ H/ /1 H O NON/[MH" 442 Procedure B Rt 2.39 134 WO
2005/ 012256 PET(fR2H94/ 003179 171 Exanple No. Method ofpcivepmigdoson LCVE
N HO NN O Procedure B [ M+tH] +458 Rt 2.21t;)55 135 H

Example
No. Method of Preparation LCMS
H E
" Procedure A
e Et;N 2 equiv., HOAt instead of | [M+H]* 427
HOBt, R;:2.71
N DMSOQ instead of DMF
112 S
I P>
H
\_ \ ?J\Q\
oMoy Procedure A M H]"' 263
. +
. . HOAt instead of HOBt, R,3.34
113 DMSO instead of DMF
ey oy
3 N F. _F
N \O,J(F Procedure A
[o]
Oy MH Et;N 2 equiv., HOAt instead of | [M-+H]' 432
. F HOBt, R;2.63
114 DMSOQ instead of DMF
H £
)
Nao \ N
H
Hey o F
[M+H] 461
é Procedure A R, 3.3
N
115 | SN
2




O N.H Procedure B [ MtH] +468 F F HOAt

ONHoO"
137 HOBt,
~ 1

Procedure A [MH +379 F F Et3N 2 equiv.,

H\

i nstead of HOBt,
HOAt

Rt 3. 07

136 F

0 ~~".NO o Procedure B [MtH +472 Rt 2.40 138 Mal

/ "moo Procedure A°. o MONHHEt3N 2 equiv.,
[ M-H] +364 PYR2P988{225¢x 2. 1 139 | DMBO i nstead of DVP WD

HOAt

VAL

H Choy
instead of Rt2.6

H, Y-\

PCT/ GB2004/ 003179 172 Exanple No. MetHé8 of Preparation LCMS Tj .H O

Procedure B followed by [ MtH +314 Procedure CR 1.78 140 N H
Example
No. Method of Preparation LCMS
H £ Ghiral
[
N, N
A Procedure A
My DMSO instead of DMF R
<! Et:N 2 equiv [M;}i] 8;48
t 1.
Starting arnine prepared
116 O/N: according to Procedure L
H F Chiral
0
.y . Procedure A
) [¢]
H DMSO instead of DMF, +
é Et;N 2 equiv [M;I-i] 6?47
t 1.
FH Starting amine prepared
N according to Procedure L
117 ( j
N
|
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N/N\ \ . &\Q
! "o Procedure A
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O Et;N 2 equiv [MI-: I-i] 7247
t 1.
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N according to Procedure L
e
N
i
H
% \CN j(o%
Oy M i [M+H]" 462
o . Procedure B R 2.97

119




ONHO-CHH Procedure B followed by [ MtH| +332 Procedure CR 1.89 141 F
HHNH OM OO " Procedure B followed by [ MtH +362 10 F Procedure C Rt
1.78 142 N M\\ VNH O O Procedure B followed by [ MtH] +348 Procedure C

Rt2.01 143 ~N'-H 0 0 N.H Procedure B foll owed by-fMiidbiistato
Procedur e C\%’f%?’mf% F F WD 2005/ 012256 PCT/ GB2004/ 003179 173 Exanpl e

No. Method of Preparation LCMS | " ~x Q6. x
Example
No. Method of Preparation LCMS
-y W
P N\O\/O'H
on N D Procedure A +
! . [M+H]" 379
; . N-ethyl—morphqlme (NEM) 2 R, 2.45
20 equiv
H 0 F?
Ir\%
N
f Procedure A
Py o F HOAt instead of HOBt
LUPh L IMHH] 450
Et:N 2 equiv R 197
Starting amine prepared
121 Cj according to Procedure L
I
H F
Hy g [M+H]" 387
Procedure B R 3.83
122
H .
NG [M+H]" 417
P ] . Procedure B R, 3.65
123




Procedure B followed by [ MtH +380 Procedure C Rt2.01 145 F'OIFF o N H
Procedure B followed by [MH + 395 H N o Procedure CRt 1.94 146 N HS N
HHo - Procedure B followed by [MH + 396 / Procedure CRt2.11 147 N H
H N)~)NH o_N, Praocedure B followed by + " Procedure 0 79148 F F
Ri1. 76 HOA ORI OBt F WO 2005/ 012256 PCT/ @2004%0%% 9@?‘4

Exanpl e No. Method of Preparation LCVS

Example
No. Method of Preparation LCMS
M ) 4 Chiral
Procedure A
%ﬁ\\( J()r v . [M+H]" 392
ow M. © H "{ HOAt instead of HOB, R, 1.85
H : ‘
Et;N 2 equiv
124 F
| H
NN
Qﬂ{ o e Procedure A (M 408
on i HOALt instead of HOB, R;1.82
Et;N 2 equiv '

Ny ©
125 F%F
H
’%}O
H Cl
H'N 3
° Procedure B [MI: I—i] 0303
t &,
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i
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H
0

Hoy

[M+H]" 369

Procedure B R, 3.78

127




o0 NH o Procedure B followed by [ MtH +366 F ci
H_ M N-C NHaNHO Procedure B foll owed by [ MH] +383 Cl11 ci

CR 1.87 150 L \ \

N ONHOci

Procedure CRt 1.89 151 (o) H crnral

" o M Proced
N.H H ProcedYPe&Me) 350" 152 F ( HoAt ?nsteggcgfulr«ejstpp‘ré%iﬁ%mé%mEs

Procedure D Preparationté8f Protected 4-Ani no-pyrazol -

153 -165 CGeneral

carboxylic acid 4-hvdroxy 5 cvcl ohexyl am de WD 2005/ 012256

PCT/ GB2004/ 003179 175 HNH + \\ OHA N "H H OH step D(1) OH O N~OONO HH

Procedure CR 1.78 149 L i

Example
No. Method of Preparation LCMS
H i
%
[M-+H]" 435
Procedure B R, 3.83
128
K
[M+H]" 405
Procedure B R, 3.96
129
H
{(
N
Procedure A [M+H]+ 512
HOAL instead of HOBt Ri3.1
OA
130 i@
Chiral

Procedure
Procedure B foll owed by [ MtH] +433




Step D (H N&tkl Step D (HO N4O O--pg --~ ~PS O'NOOONH 0 pg =

protecting group Step DI

A m xture of 4-nitro-3-pyrazol ecarboxylic acid

(4.98 g, 31 7 mmol ), trans 4 5 am nocycl ohexanol (3.65 g, 31.7 nmol), EDAC
(6.68 g, ‘g Q% (pd HOBt (4.7 g, 34.8 nmol) in DVF (palcwdodssomgs stirred
at anbient t H%E"S %% for 16 hours. The mixture was reduced in vacuo, the
resi due taken up in CH2C12 and washed ddBcessi vel y with 5%citric acid,
sat urat ed aqueous sodi um bi carbonate, water and brine. The product was
found to be inly in the citric acid wash, which 10 was basified and
extracted vvithEﬁ,Qﬁ The organic |ayer was dried over MgSO4,| filtered and
evaporated to) gigg a |white solid, which was giﬂrt'td“ ed wi th CHC13 § i ve
1.95 g of 4-njtro-|H|pyrazol e-3-car boxyll hp gPyAfiopy d| m@ an] de.
(LOMS: Rt 1.62, [M+H] +255). Ste D il 15 I ntroduction of
Tet r ahydr o- pyjan=2-yti —Pr ot ecu g Goup A sotutTomof
4-nitro-| H pyfazol e- 3- r q | ciacid 4 hydr oxy- cycl ohexyl am|de (1.95|g;
7.67 mmol) infa mx qf and chtoroform (100 m), was treatef
wi th 3, 4-di hydro-2H pyra (1 54 15. 34 mml) and p-tol uengsul phonic|acid
nonohydrate ({100 ng). reacntlon mxtur, was f,tl rred at rogmtenperaiure
20 overni ght,| and fhdn Bxcdss pyran (0.9 OLHHELS i n t ot dMHH $48 hg
reaction to gonpleti The reaction m xi urHOA/amstehdIUﬁfMt,V\j tth &2#12 and
washed successively 't sat urat ed aqueous sodi um bi car bonatle, water and
brine. The resul13lng sojution was reducefl in vacuo and subj éct to Bi of age
col utm chr omaf ogr aphy®=EfUting with WO 2005/ 012256 PCT/ GB2004/003179 176
hexane (2 colum |endths) followed by 30% ethyl acetate: hexgne (10 columm
| engt hs), 70% et hyl gcetate: hexang, (10 cplum lengths) to gijve 1.25 g|of 4-
nitro-1- (tetyahydro-|pyp | H pyrazol e- 3-carboxylic aciad
[ 4- (t etrahydrp-pyran-[2-Ny ?ﬁ Procedure A
N " HOAL instead of HOBY,
NH ° Et;:N 2 equiv. N
) ) [M+H]" 482
Cis and trans isomers separated R¢1.96
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132 E j according to Procedure L
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hydr ogenat ed"22W98#56  enper at ure and pressure overnight. The catalyst was

renoved by filtration and 10 washed thre¥/lti nes with nethanol.

was evaporated to give 0.264 g of
GEneraI

[ MH] +393) .

t he required product.
Procedure E Procedure for

Renoval of a

The filtrate

(LC/MS: Rt 2. 39,

Tet r ahvdr opvr
benzoyl am no) ;
[4-(tetrahydro
EtOH (10 m)

The reaction

2
0-

bl

vas adde

vt 1ir

Protecting Goup To §
r ahydr o- pyran- 2-yl
P-yl oxy) - cycl ohexyl ]
d p-tol uene sul phoni g
MALS heat ad at 7£Ler

1] Tableth

suspensi on of 4-(2

acid hydrate (90

—30-mins.. Th

diluted with

bi car bonat e,

give a 20 whil
hydrate. The ¢
then brine. T
with ether/ hy
[ MPH] +359) Ge
4- Am no- pvr az

T1 /AC UT O

Ft OAc and
vat er and
e solid
solid  w
ne resu
BX a to
heral Pr
bl e- 3-ca

d successi vely
g“fiaf_resultlr
ch ¢ont d trg

s tﬂen taken~tdp in
g solution was re
ve 10 ng of requi
ure F 25 Preparat

%

rboxylic acid anide T

g solution was redu
ices of p-tol uene sul
't OAC d shed wt
'ducedﬁgﬂm@gﬁﬂo and

red product.
ion of a Uea from

0 a solution of 4-a

p
h

a

met hoxy-

yrazol e- 3- car boxyl i ¢ aci
od of Bxparagion0. 23 LGMB) il n

ol ).

W th saturated aqueous sodi |
ed in vag

0. 46

honi ¢ aci

[VNIRASH

ﬁhqqzmmltt
(LG Mg

2. 29,

m no-| -

d

m
uo to
d

and

ir at ed

(tetrahydro-p
[ 4-(tetrahydr g
(2 m) was

m xt ure was

The reaction
brine. The rej
was used with

-f\-
yran=—z=y

D- pyr an-

Sﬁfed phe
2005/ 0

vas dilu

sulting

but 14gurt

—tHpyrazote—3=carbq

D- ylvexy) ohexyl]
]
12256, PETUE20p4/ 0031

Ege
5
he

fon was reduced
urification. (L(

wnth Et OAc and wd

- ant
Ayrrec—=atra
am de (80 ny,
g, 0.24 mmol).
79 177 heated at 7
ished I?ﬂﬁ@ﬁ% Bjvely
i N HOag iigtehdof HDME Y
[/ MS: R4 2. 28,

0.2 n
The

'
0

e

ol )

eacti on
C for

| | Red0Bi | .

in tq

| |
MMHHIVAGS 1

Fluene

our .
and
Thi s

137

Chiral

.....

Procedure A

Et:N 2 equiv., HOAt instead of
HOBt,

[M-+H]* 379
R2.6
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[M+H]" 472
R:2.40
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Chiral
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Et;N 2 equiv., HOAt instead of
HOBt,

DMSO instead of DMF
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[ MrH] +344) .

5 General
a 4- (Morohol i ne-4-carbonvl am no) -

(tetrahydro-pyran-2-yl-1H pyrazol e- 3-carboxylic acid

[4-(tetrahy
CH2Cl 2 10
phosgene in

ey

2-yl oxy) - cycl ohexyl ]

t ol uene.

-10 C was added in a dropw se nanner
The reaction m xtl/2e was stirred at

-amde (0.1 g, QC
-1

0 C for

Procedure G Conversion of a 4-Am no-pyrazole group to
Pyrazole Goup To a solution of 4-am no-I-

g 1

on of

15 m ns

and then norpholine (0.765 nmmol) was added. The reaction m xture was all owed
roomt enperature

to warm up

roomtenperature over

1 hour then stirred at

over ni ght. T"gxa gﬁc ion was diluted with CH2Cl 2 and washed [successi vély
wth saturate RgUirum 15 bi carbonate and|brine. The resulting sol ution was
reduced in vacuo to [give a yellow oil whi Methed of Reepargtionoyt LGMSer
purification| (LCMS R 1.68,[ MH +338).| GCeneral Procedurg H Preparation
of N-Oxi des fre SpPeRst+en—e Fre—€6 id—of—bBarple—53 (AN D2
mol) in CH2C12 20 |( 045, n Y was added ngt a-chl or oper benzoi ¢ acid ( MCPBA)
(3.6 ng, 0.0R nmol) N ‘.r bn m xtune was stirred at rgomtenperature
overni ght, apd then | evapomat es” The resiidue was purified byl preparative
LC/MS, to gile 3 ng [Ofy required producrocefir€BNRiowed byl. IM-FHJFBI4 | 380)
General Procgdure | 23 Renoval of a Benzyl oxycddvedwd CProt ect i IRy1@8oup A
sol ution of [hejgonp of Exanple 130 (0.2 g; 0.39 mml) ijn EtOCAc (40 m)
was treated el | adi um on carbon|(20 ng) then hydrogenated at |room
tenperature 3 hours. The¢ catal yst was renoved by fil{ration
and WO 2005/ GB200410031 S 78 washedthreetimeswth—EtOSAc. The
filtrate was| evapora —and vt he_resi due was subjected to chromatography
usi ng 10% MeOH CH2CI 2 &b 6 MOH CHZCI Z to give 80 ng df the required
product. (LG MS: Rt [1.88, [ "378) .
Oy Procedure B followed by [M+H]* 332
Procedure C R;1.89
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O F Procedure C R; 1.78
142
ey
g N\O”‘"
o, -4 @
Procedure B followed by | [M+H]" 348
Procedure C R:2.01
143
cl
-y u
A\ N
s’
Q
Oy Procedure B followed by [M+H]" 350
Procedure C R¢1.97
144 | .




Gener al

of Exanple 163 (20 ng, 0.05 nmol)

chloride (0.0045 m ,

mol ) .

The reaction
was then ev&ﬂ&?ﬁ?&&
to give 8ng of the required product.
foll owi ng Procedures Ato L,

28,

0.058 mml) followed by Hunig's Base (0.018 m ,

[ MtH] + 456) .
in Table 5 were prepared.

Procedure J 5 Mesylation of an Amne To a solution of the conpound
in CH3CN (3 nl) added net hane-sul phonyl

0.1

xture was stirred at room tenpera urs and
wn. The residue was purified 10 by¥§?§%%@%P§¥ZPLc7 VS

(LB Rt 2. 54,
t he conpounds set out

By

Table 5 Exanple No. Method of Preparation LCMS H YI-I NH o u 'oH Procedure
1) followed bﬁﬂg n B HHOAt instead off HOBt, Rt 2. 959 .29 153]--~0
CH2CI 2 i nstea £ N.. H ooH Procedure [D fol | oned by B thepn E + 377| o N_H
HOAt instead|of "T1018t, [M+ 2.22 154 id -Mgthodip€Ppepanatiomd| of LOMS W)
2005/ 012256 BCT/ GB2004/ 003179 179 Exangle No. Method of Prgparation |LCVS
~~ N..H H YI—H+H-eHPrecedtre—Db+eltonwedby—BthenE
H
-
O
0, N,
" Procedure B followed by [M+H]* 380
Procedure C R;2.01
145 |}
T
Procedure B followed by [M+H]" 395
Procedure C R:1.94
146
Procedure B followed by [M+H]" 396
Procedure C R 2.11
147
Procedure B followed by
Procedure C [M+H]" 368
R;1.76

148

HOAt instead of HOBt




ONH O O HOAt instead of HOBt,
DVMF H Procedure D followed by F then EONHO H ..

156 H K YN
Rt 2.22 157

i nst ead of H&?O“S/Pwiﬁz:a% 158 0 CH2C12 instead of DMVF ~PST/GR2BOOBID12256
PCT/ GB20041003179 180 Exanple No. Methpd of Preparation LCMS HN,,, ..

[M+ 2 381 33 155 F\ c% CH2C12 instead of
OH [ MtH] +344 NH Rt 2. 28

OOH OYN.H [ M+tH] +358 NH Procedure D foll owed by F then E
0 H'' OH Procedure D followed by B then E + O N. H HOAt

Ho NO Procedure D followed by Bthen E+ 87 ] .HO HOAt instead of
HOBt, [Mt 2.29
Example
No. Method of Preparation LCMS
ey ow
\ N
s
oM © Procedure B followed by | [M+H]" 366
r o Procedure C R:1.78
149
H
K}\\{m
O Ny Procedure B followed by [M+H] 383
o o Procedure C R¢1.87
150
H |
O
“H
o i 0
Procedure B followed by [M+H]* 433
Procedure C R;1.89
151 N
)
P H
aa®
Procedure A followed by
N Procedure C [M+H]" 350
E F . R[1.76
HOAt instead of HOBt
152
EXAMPLES 153 - 165
General Procedure D
Preparation of Protected 4~Amino-pyrazol-3-yl carboxylic acid 4-hydroxy-
5  cyclohexylamide

~\



0 CHzC12 instead of DVF 159 J| o HNN~\ H/ HF F HN\H O 80 Procedure D
followed by Fthen E1 160 " N\ HM 10 HNH O 1°/, Procedure D followed by G
then E 6338 R 18 161 " HO HOF H~ HNO F Procedure H[MRH 83 80 tl.

162 0 WD 200% 2CT/ GB2004/ 003179 181 Exanple No.
Preparation LC?%"%%E{}Z N /NH Procedure A (HOAt instead %&M{ﬂfmw’ HCBt)

to give the conpound [IVH—|]+ 378 H of Ex#iple 130 foll owed by F .
Procedure I. R 1 78

HA -
Os w\‘( step D () MY NO&

O

p
-N H
Sip 0 () w\( “Q Step D (i) w\“mﬁo&
————
0~Pg
oMo NH, ©

pg = protecting group

Step D (1):

A mixture of 4-nitro-3-pyrazolecarboxylic acid (4.98 g, 31.7 mmol), trans 4-

5 aminocyclohexanol (3.65 g, 31.7 mmol), EDAC (6.68 g, 34.8 mmol) and HOBt
(4.7 g, 34.8 mmol) in DMF (120 ml} was stirred at ambient temperature for 16
hours. The mixture was reduced in vacuo, the residue taken up in CH,Cl, and
washed successively with 5% citric acid, saturated aqueous sodium bicarbonate,
water and brine. The product was found to be mainly in the citric acid wash, which

10 was basified and extracted with EtOAc. The organic layer was dried over MgSO,,
filtered and evaporated to give a white solid, which was triturated with CHCl; to
give 1.95 g of 4-nitro-1H-pyrazole-3-carboxylic acid 4-hydroxy-cyclohexylamide.
(LC/MS: R; 1.62, [M+H]" 255).

Step D (ii):

15  Introduction of Tetrahydro-pyran-2-yl Protecting Group

A solution of 4-nitro-1H-pyrazole-3-carboxylic acid 4-hydroxy-cyclohexylamide
(1.95 g; 7.67 mmol) in a mix of THF (50 ml) and chloroform (100 ml), was treated
with 3,4-dihydro-2H-pyran (1.54 ml, 15.34 mmol) and p-toluenesulphonic acid
monohydrate (100 mg). The reaction mixture was stirred at room temperature

20  overnight, and then excess pyran (0.9 ml) was added in total to bring reaction to
completion, The reaction mixture was diluted with CH,Cl, and washed successively
with saturated aqueous sodium bicarbonate, water and brine. The resulting solution

was reduced in vacuo and subject to Biotage column chromatography, eluting with



163 N H&' N o N H Procedures A(HOAt instead of and | to give the
conpound Exanpl e Exanl63 followed by y Procedure [MtH 456 1 Rt2.54 Ht 164
Ni.H ¢S o GCeneral Procedure M Formation of pazole 4-am de -am de~~ 5 NO,

6/- CO,H/ Hym Ho "NH NNH 4-Ntropyrazole-3- | A cid
(7.3 g; 15. 9wr?rmlo§&\%%5§ added to a stirred solution of PEFRBHbar

4- ami no-| - Boc- pi peridine (10.2 ng; 51 mbl§, EDC (10.7 g; 55.8 mmol), and
HOAt (55.8 g; 19.1 mmol) in DVF (100 m), and then stirred at room 10
tenperature overni ght. The solvent was renoved by evaporation under reduced
pressure and t hexane) chlwamn tengths)abbolwed ty308aethyl ac2a@nfigxand (1@ dokeud t ant cream

solid was collected i ltratiqn ed with ter,then drjed.under
vacuumto gi vell"\ﬂéhg)(’)ag%ﬁ ;3@%@%&9%@%&@ gT’?HOgS %10’%)‘}6'“1”0'9'
4-[(4-nitro-| Q- §rar-231-HH RO3-bboglip 8dill f-Rerdyary-paxabi ¢ acid
teH-butyI est%?uﬁdl\@; Rth_. S(SWQZDI\/HHC iiﬂgl@ 1+{14(tetr 2

4-[ (4-Nitro- | HY¥Yhoxs! ’gdkﬂpﬂén@-lé/M& r%?l;ﬁ&%@ﬂi@%e-l -carboxylic acid
tert-butyl ester (13.05 g) was dissolved in ethanol / DMP (300 m / 75 m),

treated with 1@%D @ay);l adi umon carbon (500 ng) then hydrogenated at room
t enperature and pressure

A solution of 4- nitro-1- (tetrahydro-pyran-2-yl)-1H-pyrazole-3-carboxylic acid [4-
(tetrahydro-pyran-2-yloxy)-cyclohexyl]-amide (0.3 g; 0.71 mumol) in methanol (25
ml), was treated with 10% palladium on carbon (30 mg) then hydrogenated at room
temperature and pressure overnight. The catalyst was removed by filtration and

10 washed three times with methanol. The filtrate was evaporated to give 0.264 g of
the required product. (LC/MS: R, 2.39, [M+H]*393).

General Procedure E

Procedure for Removal of a Tetrahydropyran-2-vl Protecting Group

To a suspension of 4-(2-methoxy- benzoylamino)-1- (tetrahydro-pyran-2-yi-1H-

15  pyrazole-3-carboxylic acid [4-(tetrahydro-pyran-2-yloxy)-cyclohexyl]-amide (0.125
g, 0.23 mmol) in EtOH (10 ml) was added p-toluene sulphonic acid hydrate (90 mg,
0.46 mmol). The reaction mixture was heated at 70 °C for 30 mins. The reaction
was diluted with EtOAc and washed successively with saturated aqueous sodium
bicarbonate, water and brine. The resulting solution was reduced in vacuo to give a

20  white solid, which contained traces of p-toluene sulphonic acid hydrate. The solid
was then taken up in EtOAc and washed with 1M NaOH and then brine. The
resulting solution was reduced in vacuo and then triturated with ether/ hexane to
give 10 mg of required product. (LC/MS: R; 2.29, [M+H] " 359)

General Procedure F

25  Preparation of a Urea from a 4-Amino-pyrazole-3-carboxylic acid amide
To a solution of 4-amino-1- (tetrahydro-pyran-2-yl-1H-pyrazole-3-carboxylic acid
[4-(tetrahydro-pyran-2-yloxy)-cyclohexyl]-amide (80 mg, 0.2 mmol) in toluene (2

ml) was added phenyl isocyanate (929 mg, 0.24 mmol). The reaction mixture was



overni ght. The catal yst was renoved by filtration through Celite and the
filtrate evaporated and re-evaporated with toluene. The crude material was
purified by flash colum chromatography eluting with Et OAc then 2% MeCH /
Et OAc then 5% MeOH / Et OAc. Product containing fractions ed and
evapor at ed t ¥O Y08, 78 g of pfiE 003

4-[ (4-am no- | H pyrazol e- 3- car bonyl ) - am n®}Z7 pi peri di ne-|1- carboxylic acid
tert-butyl ester as a brown foam (LCMS: R 1.91, [MH + 310). To a
stirred solution of 4-[(4-am no-|H pyrazol e-3-carbonyl)-am no] - pi peri di ne-1 -
carboxylic aci qieatamwbucxbr Efoluf 'The 284t wasHifted Wied BtOADAGE wakhs no; 0. 78
mmol ) and HOBt (105 ny; 78 mmol) in 5 m of N N-dinethylformam de was
added the 15 céuqce%%pf@lmmgwefar m&nqecTWaﬂm sphitignriiay redupedl intvacumitet ur e was

W th satur at ed Srehod R B e (TR ol Bpd Fabh AL At &

col l ected by fiMHBi34dR and dri ed under vacuum The Boc- protected conpound
was di ssol ved in saturated HO / EtOQAc and stirred at roomtenperature for
3 hours. prj@eg&gtpr G | ected by filtration, 20 washed w th di et hyl

et her and d e General Procedure N Preparation of
1-tert-Butyl -pi er|d|n 4 ' ) i W\
PCTI GB2004/ 003 +P8Y3183 05 =0 IlOp pyTazie 4 & PAAIRAOYRE S GEEIoNYARINO)H s
0.197 nol) in m@_@ﬁ@so rr1) at RT in a water bath was added met hyl
lodide (15.5 m, 0.25 not) at such a rate to keep the terrperature bel ow 30
C. The thUFe"leﬁsofdhbh@f&dm%ﬂﬁll% ®R6pPiah 2L A-1HBPALSe-Bldafb oﬁ fé&nﬁ and
dried to yield 1- ethyl- |-nethy (-43‘3%(0%?er| n|um|od|de (gl& (LC Ms:
Rt 0.38, [M+H] H-I%ahydsrwrw-?wlw)ay@@}:leesrl d@@-ﬂ-&b@@?ﬁ srmel bing Ciz m, 0.74

mol) in tolye N{s ﬁnﬂ)eg b 5 VRS 2 RHLHGE o Qropwise manner a 20% solution of phosgene in

toluene. The reaction mixture was stirred at —10 °C for 15 mins and then

morpholine (0.765 mmol) was added. The reaction mixture was allowed to warm up
to room temperature over 1 hour then stirred at room temperature overnight. The
reaction was diluted with CH,Cl, and washed successively with saturated sodium

15  bicarbonate and brine. The resulting solution was reduced in vacuo to give a yellow
oil which was used without further purification. (LC/MS: R, 1.68,[M-+H]" 338).

General Procedure H

Preparation of N-Oxides

To a suspension of the compound of Example 53 (7.7 mg, 0.02 mmol) in CH,Cl,

20 (0.5 ml) was added meta-chloroperbenzoic acid (MCPBA) (3.6 mg, 0.02 mmol).
The reaction mixture was stirred at room temperature overnight, and then
evaporated. The residue was purified by preparative LC/MS, to give 3 mg of the
required product. (LC/MS: R, 1.83, [M+H]" 380)

General Procedure 1

25 Removal of a Benzyloxycarbonyl Protecting Group

A solution of the compound of Example 130 (0.2 g; 0.39 mmol) in EtOAc (40 ml)
was treated with 10% palladium on carbon (20 mg) then hydrogenated at room

temperature and pressure for 3 hours. The catalyst was removed by filtration and



solution of 1-ethyl-1-nethyl-4-oxopiperidiniumiodide (40g, 0.148 not) and
sodi um bi carbonate (1.245 g,0.014 nol) in water (60 m ). The reaction

m xture was 10 heated at 78 C for 6 hours and then allowed to cool to

anbi ent tenp he |ayers were separated and the Sp@ﬁ was
washed with g‘%&@(ﬁﬁ organics were conbi ned and washe Wéﬁfoboélﬁh‘égﬁd” ed
(MgSAH), filtered and reduced in vacuo 1B yield

l-tert-butyl -4-oxopi peridine (14g) (L MS: Rt 0.39, [MH + 156). Ste Niii
15 A solution of 1 -tert-butyl-4-oxopiperidine (3.6g, 23.1), benzylam ne
(5.1m, 46.8 wasle}l thractibcwil EEOAL.. Bhetilratands seghotasd dnid abeiesiddaiohydr i de

eiduced i n vac BBy BUETHSEFERY PR IO MR GBI St R The

organi ¢ portiog WB%F%@the(r re@podubt. {TIORRIRANGS. e%sn vacuo. The
resi due was subjected fo 20 chronat ography using 2Cl NH4A0H

(87/12/1)as the eluent to yield N benzyl-I-tert-butyl p| perldln 4-am ne
(1.59) (LC/ Vvs: Geperal Brocedmmoidiy + 247). Ste N (iv) A solution

of N-benzyl - -tert-butyl pi peridin-4-amne (1.56 g) and 10% pal | adium on
carbon (2 g¥ iMﬂSHM@%QA@l}Ewas hydrogenated in a Parr shaker at 50 psi
for 25 16 hours. The solution was filtered and the reaction m xture reduced
in vacuo, to yilelagohtiewefthpgempeindef Edimpla 16h(20ang, 0,054muypl)(n CHAVEN (Rt 02. 31,

o LVH ). SN 95040030 049208 POTISEZ AN A03AT Bugdgusynt hesi s of

4- (2, 6-difluoro-nenzoyl am no razol
fluoro-2-(1- rreHmyig—sﬂque(@ dlmn;{)y!l nxy)). ﬂhembﬁmﬂﬂ&e%ﬁn@ﬂtM| s of

4-nitro-1H pyrazol e ar acid eth Thi onyl

Shlor de &2 b0 Matperge SOt RS Y o Y B 2THR SR PR {1 0 5.

pyr azol ecanBoxwy ipfep@ative X/ K8 8 givd @ oI nbquiRd Brdddcd ¥P0/MB) RAL 5ANMDI ent
[M+H]" 456).

By following Procedures A to L, the compounds set out in Table 5 were prepared.

Table 5
Example
No. Method of Preparation LCMS
H
NN W
) Ne..;
N H
\ DQH Procedure D followed by B then E (V] 359
Oa N . + 5
H HOAt instead of HOBH,
O HTS ead o R, 2.29
153 A CH,Cl, instead of DMF
H
L
X H
) OH Procedure D followed by B then E N
oy HOALt instead of HOB, [M;%] 2377
1 &
154 ~° F CH,C, instead of DMF




tenperature and the mxture stirred for 48 h. The m xture was reduced in
vacuo and dried through azeotrope with toluene to afford
4-nitro-IFprrazoIe-3- carboxylic acid ethyl ester as a white solid (6.42 g,
969 . (1H NVRJ AGME, 10 DMBO-d6) S 14.4 (s, iN), 9.0 (perésloostosfro(d.

2H), 1.3 (t, 314)). 165B. Synthesis of 4-am no-|H nyrazol e-3-carboxylic acid
ethyl ester NHZ O/ / OBt N-NH A nixite of
4-nitro-| H pyrazol e-3-carboxylic acid ethyl ester (6.40 g, 34.6 mvol) and
10% Pd/ C (650 nqL,in Et OH (150m ) was stirred under_an atnosphere of 15

hydr ogen for Ipe m xt ure was filterqd t hrough a plug of lite,
reduced in vacu dried through azeotrjope with tol uene to afford
4- ami no- | 14- pyr 3{% 3- carboxylic acid et hyM‘ﬁBQ‘EPf%@Parﬂﬂoﬁk oliM$5 (28 ¢,
98% . ('H NVR|(400 1, DNBC)dG) 8 12 7 (s, 1H), 7.1 (s, 1H), |4.8 (s, |211),

4.3 (q, 2H), —~3 (%, 31'4))‘ 165C uyluncolﬁ of

4-(2.6-dif|uoro-benzo%lanﬂ Q) - | | nvrazole-3 carboxylic acid 20 ethyl gster
WO 2005/ 012256 PCT/ GB2004/, O'-‘ O NHN / OBt HN m xturd of
2. 6-di f | uor obénzoic a¢id (¥ 32Yg, |pmce4mmrfon@~ehbymnem [Ie- e
3-carboxylic acid ethyl o s ©5. 96 g, 4 nng& : EE{% 3 g,|[M8] 38hol )
and HOBt (6.23 g, 461 . in DVF (100 )‘““S rel” 9 iReBB34

At ure was re uceéﬂﬁﬁbWﬁEﬂ@fDMﬁter

iltration and jair-dried to give
3- carboxylic acid efhyl

tenperature far 356 hf
solid fornmed coIIecte&
4- (2, 6-difl uorjo- benzoyl
the maj or conpoment—ofa m'erure 53]

N \ NJO. Procedure D followed by F then E
" OH
0 H

e M. [M-+H]* 344

R, 2.28
NH
156 ©/

added aqd t he

est e

\\\ Nu
OH
0 H
oM [M-+H]* 358
A Procedure D followed by F then E R(2.22
157
F— H
Y ) N
Y ¥y oH Procedure D followed by B then E +
O Mu HOAL instead of HOBt, [MHH] 365
\ ) Ri2.21
0 [ CH,Cl, instead of DMF
158 \
8




165D. Synthesis of 4-(2.6-difluoro-benzoyl am no)-1H pvrazol e-3-carboxylic
acid FFONH MOH NN 10 HA mxture of

4- (2, 6-difluoro-benzoyl am no) -1 H pyrazol e- 3-carboxylic acid et hyl
in 2 Maqgqueous NaOH MeOH (1:1, 250 m) was stirr
tenperature M209¥026\0) atile materials were renoved in

(10.2 g)
)

BergeRIR

added and the mi xture taken to pH 5186i ng 1M aqueous HCl. The resultant

ST

er (

ester

300

15 precipitate was collected by filtration and dried through azeotrope with

toluene to

afford 4-(2,6-difluoro-benzoyl am no) -1 H pyrazol e- 3-car boxylic

acid as a pinK
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Procedure D followed by F then E

0. 056 g) wag

[M+H]" 380
R:2.17
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Procedure D followed by G then E

[M+H]" 338
R; 1.68
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Procedurs H

[M-+H]" 380
R;1.83




e

e

added and the reaction m xture was shaken under a hydrogen at nosphere for 40

hour s.
vacuo,
chloride so
in vacuo to
br own oi
111), 4.3 (m 1H),
165F. Synthesis of4-

15 taken up in ethyl

tfo@é?(lgzzs%
(0.049 g, 7 9.
2.

acet at e,

| uor o- 2- (1- et hyl - FI
(1H NMR (40018Hz
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Procedures A(HOA{ instead of

Example 163 followed by Procedure
J

HOBI) and I to give the compound of

[M+H]" 456
Ri2.54

General Procedure M

Formation of pyrazole 4-amide group

NO,
7

/)
N—N
H

COH

_.MJQ

/Boc

NH

4-Nitropyrazole-3-carboxylic acid (7.3 g; 15.9 mmol) was added to a stirred
solution of 4-amino-1-Boc-piperidine (10.2 mg; 51 mmol), EDC (10.7 g; 55.8
mmol), and HOAt (55.8 g; 19.1 mmol) in DMF (100 ml), and then stirred at room

10

ternperature overnight. The solvent was removed by evaporation under reduced

pressure and the residue triturated with water (250m!). The resultant cream solid

was collected by filtration, washed with water then dried under vacuum to give



ONO N HNHO-~NV 3,4-Dinitrofluorobenzene (0.93 g, 5 mvol) and
1- (2- hydroxyet hyl pyrrolidine) (0.69 15 g, 6 mmol) were dissolved in THE (10
m) and stirred at anbient tenperature while sodium hydride (60 %

dlsperS|on | oil, 0.24 g, 6 mol) was added in 400584 |
portions. ?}éog}égﬁ%n m xture was stirred for 5 hour s, ﬁuted with ethyl

acetate and the combi ned organi cs washed8%i th water and brine, dried WD
2005/ 012256 PCT/ GB2004/ 003179 188 (MySO™4) and reduced in vacuo. The
resulting residue was subject to colum chromatography, eluting with 5%
McOH / DCM t o 1§i05eg afr- Hﬂﬂﬁ@alﬂtpvra@@le%agqonjtl)-ﬁnImca{nlmﬁndine- -carboxylic

1-[2-(3, 4-di nla;c{ ter‘?%ﬁ é@r@bgmg] tgj/gq@w_ﬁﬁmﬁm?nd 1-[2-(4-Fluoro-2-nitro-

phenoxy) - et hyl pyrro | ne m xture of products obtained
(0.281 g) was dissolved in DW (5 rr1) under an at nosphere of nitrogen.
Pal | adi um on eﬁht(b@ﬁtr@-lH-ﬁﬁra@ld)?—%armnyl\pmma}alplpehchml-k:moxsdmcﬁcldcrartmm ure was

R L B B L gl R i k™
4-(2, 6-
e o

(2.5 m) and tq*{@mé% ulheicatplysbway qe@ﬁvqﬁ b&'tﬁ#réﬂ%éhf%lggpﬁb@ aa@ thsrﬁi

tenperature . ) cuo and the
resi due partl AR negﬁ'%&k{t\%ev%ﬂ%ﬁg}@%&%?& T(}EGELS%& V}?& ur a%he%ﬁaqueous
sodi um bi car bcﬂmheolumlchtmmgr@hywimgmEﬁ@éaﬂnmﬂ"/a)«kﬂfhb&t&@asthﬂd with
brine, dried ( ucedlnvcoto ive th t ernedi.at e

ani des. Aceti %\%S%glf ?gg%% ‘%’8‘@8“‘% aqifes %7Igﬁgmgwgﬁn£%v&p?t dﬁq xt ur e
was heat ediat gied §.0%ghoy- [@; é]@hib&l—ﬁiﬁﬁaioliﬁi‘ﬁcérﬁéh&@)?dnmb Privegdifie-1-

4-(2,6-Di fluoro-benzoyl am no) - | H pyrazol e- 3-car boxyl 1 ¢ aci dﬂgl]S’ fl uoro-

2-(2- pyrrol i di§ubexylic &I%@ktylamﬁw&tﬁw]abamﬁ%QG :Fd Pl NG 1 0)-esi due by
preparative LC/ M5 as an off white solid (0.040 g, 5.6 %9. (L Ms: Rt 2. 38,

20 [ M-H| + 474.83) stirred solution of 4-[(4~amino-1H-pyrazole-3-carbonyl)-amino]-piperidine-1-
carboxylic acid tert-butyl ester (200 mg; 0.65 mmotl), EDAC (150 mg; 0.78 mmol)
and HOBt (105 mg; 0.78 mmol) in 5 ml of N,N-dimethylformamide was added the

15  corresponding carboxylic acid (0.25 mmol), and the mixture was then left at room

temperature overnight. The reaction mixture was diluted with saturated aqueous
sodium bicarbonate solution and the product collected by filtration and dried under
vacuum. The Boc-protected compound was dissolved in saturated HC1/ EtOAcand -
stirred at room temperature for 3 hours. The product was collected by filtration,

20  washed with diethy! ether and dried under vacuum.

General Procedure N

Preparation of 1-tert-Butyl-piperidin-4-ylamine

O



EXAMPLES 167 - 223 By followi ng the procedures descri bed above, the
conpounds set out in Table 6 were prepared. Table 6 Exanple Structure
Met hod Di fferences LCM5 No. WO 2005/012256 PCT/ GB2004/ 003179 189 Exanpl e

Structure Metho | fferences LCM5 No. HOAt instead of I—%} O as
sol vent 167 M“%&%Sgad of DMF [MtHf 434 o Ny Starting a lﬁg}%?lgﬁl eq 1 I

~"1 prepared Purified by HPLC R, 1.97 HM®P oarding to cedure L C s/ Trans
| somers separated after am ne preparation (L) HOAt instead of HOBt DMSO
as solvent p instead of DMF 168 F F NO Starting amne Et3N 2 eq [ MFH 434 o

Purified by praparsentiohodIeiheg4s-apspipetAineies g, 037 xhblgiﬁp@mna @50anIyeOH CH2Cl 2
~r Procedure L C| S/ Tr an% | soner 3 separ.at.ed after
RT in a water bath was added methyl iodide (15.5 ml, 0. 25 mol) at such a rate to
keep the temperature below 30 °C. The mixture was filtered and the precipitate
washed with acetone and dried to yield 1- ethyl-1-methyl-4-oxopiperidinium iodide

5 (45 g) (LC/MS: R, 0.38, [M+H]* 143).

Step N (ii)

To a solution of #-butylamine (78.2 ml, 0.74 mol) in toluene (400 ml) was added a
solution of 1-ethyl-1-methyl-4-oxopiperidinium iodide (40g, 0.148 mol) and
sodium bicarbonate (1.245 g,0.014 mol) in water (60 ml). The reaction mixture was
10 heated at 78 °C for 6 hours and then allowed to cool to ambient temperature. The
layers were separated and the aqueous layer was washed with EtOAc. The organics
were combined and washed with brine,dried (MgSQy), filtered and reduced in
vaco to yield 1-tert-butyl-4-oxopiperidine (14g) L.C/MS: R; 0.39, [M+H]" 156).

Step N (iii)

15 A solution of 1-ters-butyl-4-oxopiperidine (3.6g, 23.1), benzylamine (5.1ml, 46.8
mmol), acetic acid (1.5 ml) and sodium triacetoxyborohydride (7.38 g, 34.8 mmol)
was stirred at ambient for 2 days. Reaction mixture reduced in vacuo, residue
partitioned between aqueous K;CO; and EtOAc. The organic portion was dried
(Na3SOy), filtered and reduced in vacuo. The residue was subjected to

20  chromatography using CHyCly/MeOH/NH;OH (87/12/1)as the eluent to yield N-
benzyl-1-tert-butylpiperidin-4-amine (1.5g) (LC/MS: R, 0.45, [M+H]" 247).

Step N (iv)

A solution of N-benzyl-1-fert-butylpiperidin-4-amine (1.56 g) and 10% palladium
on carbon (2 g) in MeOH (250 ml) was hydrogenated in a Parr shaker at 50 psi for

25 16 hours. The solution was filtered and the reaction mixture reduced in vacuo, to
yield 1-fers-butylpiperidin-4-amine (0.64 g) (LC/MS: R, 02.31, no [M+H]").

EXAMPLE 165



preparation (L) 169 H Procedure D [MtH)' 338 H OH followed by Gthen E R,
2.28 N N'" HN H DVMSO as solvent instead of DMV A Et3N eq 170 F Heated 80C
for 4 [MtHI' 448 F/ Starting am ne hours then RT ON frPOco ng to
Purified by ac Procedure L G s/Trans isoners ter
final step N ust28%,086 PCry cBp004 005179 - 160 Exanpl e FRAGRURRR | P
Differences LCM5 No. 171 H Procedure D [IR#4H * 365 ~/; ~CH followed by G
then ERt 0.34 NN 172 1 B Purified by colum [ MH1* 414.13 ¢N

chromat ography (pet. ether-EtOAc (1:1)) R3.05 N

Synthesis of 4-(2.6-difluoro-benzoylamino)-1H-pyrazole-3-carboxylic acid [5-
fluoro-2-(1-methyl-piperidin-4-yloxy)-phenyll-amide

165A. Synthesis of 4-nitro-1H-pyrazole-3-carboxylic acid ethyl ester

NO,
v

/, OEt

Ir=

5  Thionyl chloride (2,90 ml, 39.8 mmol) was slowly added to a mixture of 4-nitro-3-
pyrazolecarboxylic acid (5.68 g, 36.2 mmol) in EtOH (100 ml) at ambient
temperature and the mixture stirred for 48 h. The mixture was reduced in vacuo
and dried through azeotrope with toluene to afford 4-nitro-1H-pyrazole-3-
carboxylic acid ethyl ester as a white solid (6.42 g, 96%). (\H NMR (400 MHz,

10 DMSO-dg) 5 14.4 (s, 1H), 9.0 (s, 1H), 4.4 (q, 2H), 1.3 (1, 3H)).

165B. Synthesis of 4-amino-1H-pyrazole-3-carboxylic acid ethyl ester

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
15 hydrogen for 20 h. 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,
DMSO-dg) 8 12.7 (s, 1H), 7.1 (s, 1H), 4.8 (s, 2H), 4.3 (q, 2H), 1.3 (t, 3H)).

165C. Synthesis of 4-(2.6-difluoro-benzoylamino)-1H-pyrazole-3-carboxylic acid
20  ethyl ester




Fi 173 1/ g Purified by colum [MH * 432.12 JlI B chronmat ography (pet.
ether-EtOAc (1:1)) R3.12 10 W c 174/ Q Purified by colum [ MH * 448. 06
B chromat ography (pet. PH ether-EtOAc (1:1)) R 3.33 NF F 175 Purified by

col um [ MtH] *, gg@gg&aﬁ? NN B chromat ography (pet. et her-EtP%ﬁéz&lgégﬁﬂg, 3.29

N-N WO 2005/ O‘X GB2004/ 003179 191 Exanple Structure

Differences LCMS No. F F 176 Purified by8ol um [MH + 480.05 B

chromat ography (pet. o/ | ether-EtOAc (1:1)) R 3.18 -NIi HOAt instead of
A HOBt 177 F, F ~Ni DVMBO as solvent [r'1+H + 447 ~N Starting am ne instead
of DMF Et3N 2 eq prepared

F F

07 "NH

/
i ToEt
N-N
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
5 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-

carboxylic acid ethyl ester as the major component of a mixture (15.3 g). (LC/MS:
R, 3.11, [M+H]" 295.99).

azole-3-carboxylic acid

10
A mixture of 4-(2,6-difluorc-benzoylamino)-1H-pyrazole-3-carboxylic acid ethyl
ester (10.2 g) in 2 M aqueous NaOH/MeOH (1:1, 250 ml) was stirred at ambient
temperature for 14 h. Volatile materials were removed in vacuo, water (300 ml)
added and the mixture taken to pH 5 using 1M aqueous HCl. The resultant

15  precipitate was collected by filtration and dried through azeotrope with toluene to
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).

165E, Synthesis of 5-fluoro-2-(1-methyl-piperidin-4-yloxy)-phenylamine




2 eq according to Purified by HPLC R, 2.01 N Procedure L and formation of

HCl F salt [MtH + 343.05 178 NH/ rN~ B R, 3.38 NN (polar nethod)

[ F 179 Butyl -

Purified by trituration & 1.85 N H prepared by with MeOH_h!
O Y5020~ B R 3. 27 g. (polar nethod) O lggw[c%&?@ﬁigg%

Ho [MH + 3

Ht A

HOAt instead of [MtH + 406 F HOBt o H piperidin-4 "o | am ne

N 180
06 N

BNHR 1,53 H WD 2005/012256 PCT/ GB2008% 003179 192 Exanple Structure
Met hod Differences LCMS No.

10

15

20

HN

e}
T

3,4-Dinitrofluorobenzene (1.86 g, 10 mmol) and 4-hydroxy-1-methylpiperidine
(138 g, 12 mmol) were dissolved in THF (20 ml) and stirred at ambient
temperature while sodium hydride (60 % dispersion in mineral oil, 0.40 g, 10
mmol) was added in several small portions. The reaction mixture was stirred for
one hour and then reduced ir vacuo, partitioned between ethyl acetate and water,
and the organic phase washed with brine, dried (MgS0,) and reduced in vacuo.

The resulting residue was subject to column chromatography, eluting with 5%
MeOH / DCM to give a yellow solid (1.76 g, 2:1 ratio of 4-(3,4-dinitro-phenoxy)-1-
methyl-piperidine and a 4-(4-fluoro-2-nitro-phenoxy)-1-methyl-piperidine).

A sample of the mixture of products obtained (0.562 g) was dissolved in DMF (10
ml) under an atmosphere of nitrogen. Palladium on carbon (10 %, 0.056 g) was
added and the reaction mixture was shaken under a hydrogen atmosphere for 40
hours. The solids were removed by filtration and the filtrate reduced i vacuo,
taken up in ethyl acetate, washed (saturated aqueous ammonium chloride solution,
then saturated aqueous brine), dried (MgSOy) and reduced in vacuo to give 5-
fluoro-2-(1-methyl-piperidin-4-yloxy)-phenylamine) as a brown oil (0.049 g, 7 %).
(*H NMR (400 MHz, MeOD-dy) § 6.6 (m, 2H), 6.4 (m, 1H), 4.3 (m, 1H), 2.7 (m,
2H), 2.3 (m, 2H), 1.9 (m, 2H), 1.7 (m, 2H)).

165F. Synthesis of 4-(2.6-Diflucro-benzoylamino)-1H-pyrazole-3-carboxylic acid




182 ¢ w, [MH 403.98 a~ B CD

3.03 H 184 }YN NH [MH] 4280.05 / HB HR3.75 HN (basic nethod)
185 HOAt instead of rm+ f. 336 M/H HOBt followed by o CNH A Et CAc/ HC1 ('

20105?1% FN 186 F * / a ~ [MH * 380.05 0 NefchbhoboRins- 78

deprotectlon
N-N 187 ci

10

15

396.02 OMMH A 1.86 NNH
187

F
F
0
HN;’E
7
n N
H Hoo

5-fluoro-2-(1-methyl-piperidin-4-yloxy)-phenylamine) (0.049 g, 0.22 mmol) was

N

combined with 4-(2,6-difluoro-benzoylamino)-1H-pyrazole-3-carboxylic acid
(0.053 g, 0.20 mmol), EDC (0.048 g, 0.25 mmol), HOBt (0.034 g, 0.25 mmol) and
DMEF (1 ml) and the resulting reaction mixture was stirred at ambient temperature
for 18 hours. The reaction mixture was reduced in vacuo and purified by
preparative LC/MS to give 4-(2,6-Difluoro-benzoylamino)-1H-pyrazole-3-
carboxylic acid [5-fluoro-2-(1-methyl-piperidin-4-yloxy)-phenyl]-amide as a buff
solid. (0.010 g, 11 %) (LC/MS: R;2.19, [M+H]" 474.27).

EXAMPLE 166

Synthesis of 4-(2.6-Difluoro-benzoylamino)-1H-pyrazole-3-carboxylic acid [5«

fluoro-2-(2-pyrrolidin-1-yl-ethoxyv)-phenvl]-amide

O\V/h“N

3,4-Dinitrofluorobenzene (0.93 g, 5 mmol) and 1-(2-hydroxyethylpyrrolidine) (0.69
g, 6 mmol) were dissolved in THF (10 ml) and stirred at ambient temperature while
sodium hydride (60 % dispersion in mineral oil, 0.24 g, 6 mmol) was added in
several small portions. The reaction mixture was stirred for 5 hours, diluted with

ethyl acetate and the combined organics washed with water and brine, dried

g-NR 2.78 0 183 NB O [Mt* 345.05 NN R

1F



WO 20051012256 PCT/ GB2004/ 003179 193 Exanple Structure Method Differences
LCM5 No. o 188 1/ o [M+H * 386.10 O MN\H R 1.88 NN 189 1 / [M+H +

342.10 o YYHR 1.95 \Fl 190 o/ [MtH + = 344 ONH M// N R=1.87 NNH
H191 OH[MH + =330 ONHMHHRS=1.80 a-No 192 o [MtH + = 372 ONH M

Rt=1.87 N %%@8?{5912256 PCT/ GB2004/ 003179 194 Exanpl gcphkihelbdiesMet hod
Di fferences 188

(MgS04) and reduced in vacuo. The resulting residue was subject to column
chromatography, eluting with 5% MeOH / DCM to give an orange oil (0.94 g, 1:1
ratio of 1-[2-(3,4-dinitro-phenoxy)-ethyl]-pyrrolidine and 1-[2-(4-Fluoro-2-nitro-
phenoxy)-ethyl]-pyrrolidine.

5 A sample of the mixture of products obtained (0.281 g) was dissolved in DMF (5
ml) under an atmosphere of nitrogen. Palladium on carbon (10 %, 0.028 g) was
added and the reaction mixture was shaken under a hydrogen atmosphere for 20
hours. The solids were removed by filtration and the filtrate reduced in vacuo and
combined with 4-(2,6-difluoro-benzoylamino)-1H-pyrazole-3-carboxylic acid

10 (0.134 g, 0.50 mmol), EDC (0.116 g, 0.60 mmol), HOBt (0.081 g, 0.60 mmol) and
DMF (2.5 ml) and the resulting reaction mixture was stitred at ambient temperature
for 18 hours. The reaction mixture was reduced in vacuo and the residue
partitioned between ethyl acetate (50 ml) and saturated aqueous sodium bicarbonate
solution (50 ml). The organic layer was washed with brine, dried (MgS804) and

15 reduced in vacuo to give the intermediate amides. Acetic acid (10 ml) was added to
the crude amide and the mixture was heated at reflux for 3 hours and then reduced
in vacuo. 4-2,6-Difluoro-benzoylamino)-1H-pyrazole-3-carboxylic acid [5-fluoro-
2-(2-pyrrolidin-1-yl-ethoxy)-phenyl]-amide was isolated from the residue by
preparative LC/MS as an off white solid (0.040 g, 5.6 %). (LC/MS: R; 2.38,

20 [M+H]" 474.33).

EXAMPLES 167 — 223

By following the procedures described above, the compounds set out in Table 6

were prepared.

Table 6

Example

No Structure Method Differences LCMS




No. 193 [M¢H + = 354 5D NH A M/ N\NH Rt =

Cl G chromat ography +

di chl or onet hane 385 120ni |,

chr omat ogr aphy 395
196 OCF3 [ M+rH] += 398 O NH M i/ NI

H Rt

=1. 80

met hanol

194 h eluting with [ MtH|

15, R

1.77
= 383 /

NN HHPurified by flash
NH M

= 1.72

0 NH eluting wwth DVAWH 120 Rt
Rt =1. 9489 N- N 197 |

acetic acid 3m, water
Ni - N 2l ( DVAWyadsi0136 195 0~ Purified by flash [ MiH+ = 39

= 1. 86‘3 C’f’GP%{’?"’“"‘M”N q-J

OLF [M+H +=330 O N.H. M

Example .
;*op Structure Method Differences LCMS
HOALt instead of
A HOBt
DMSO as solvent
167 Q\F (M . -
- H /ONJ Starting amine mStE‘:fN";;MF [M+H]" 434
o repared .
ad saeonding to | PUrified by HELC | R, 1,97
-N Procedure L Cis/Trans Isomers
separated after amine
preparation (L)
HOALt instead of
HOBt
A DMSO as solvent
168 . (\ instead of DMF ‘434
4
F H N\j Starting amine P]?:?ilg‘::de}:i [M+H]
° Q prepared v
a e ; chromatography 10% R. 2.03
according to MeOH/CH.Cl {
ﬁ—N Procedure L e 272
Cis/Trans Isomers
separated after amine
preparation (L)
169 H;\ o | ProcedureD [MHHT 338
H followed by G
° w then E R, 228
am
N-—N
DMSO as solvent
instead of DMF
Q\ * H Egaslg %l for 4 + 448
170 F . . eated 80°C for [M+H]
] H N Starting amine| hours then RT O/N
° O prepared .
CT N according to | Purified by HPLC R, 1.97
u’N Procedure L Cis/Trans isomers
separated after final
step
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NH M[M-H = 399 OH Ft

2.13 My H "\@Vggfﬂgﬂzz

Purified using

I\
=1. 88

fgeH +

~ /
= 392 /

202 -0 chromat ogr aphy [MrHl* 376. 14

NH M 394 /

HO H

1.78 V N (90:18:3:2)) WD 2005/ 012256 PCT1¥B2004/ 003179 196

198 [M+H] +=358 0 NH M aN NOH Rt=1.89 N 199 +

-~J HN 200 O[M+H]+ 420 NH MRt =

%TE“%Z&%"H% H20 R

(0]

Ex;l::ple Structure Method Differences LCMS
o
171 H Procedure D [M+H]" 365
JN H OH followed by G
° U then E R, 0.34
a8
u--N
172 5 j\ B Purified by column { [M+H]" 414.13
o K /OJ >L chromatography (pet.
a ether-EtQAc (1:1)) R, 3.05
”dN
F
173 Q Purified by column | [M+H]" 432.12
B chromatography (pet.
o 2“\(& /O >T\ ether-EtOAc (1:1)) R, 3.12
H’k ﬁ
c
174 i Purified by column | [M+H]" 448.06
" /O, >?\ B chromatography (pet.
o ether-EtOAc (1:1)) 3.33
cT N .
H’N
] F
175 \q Purified by column | [M+H]" 450.08
N B chromatography (pet.
0 :H J N/O ><(\ ether-EtOAc (1:1)) R, 3.29
N




Exanmpl e Structure Method Differences LCMS No. Purified using flash 203 0 -
o ("N B (CH2C12- MeOH / AcOH H20 R, 2.08
(90:18:3:2)) F Purified using flash 204 0 chromat ography [ MtH] * 376. 15
H20 R, 1.92 N, N (90:18:3:2))
/[ F B chrontol um at ography p N (CAcOH H20 AcOH R
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x;x:p ¢ Structure Method Differences LCMS
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1
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178 0(\ NH
4 N B R, 3.38
\ AN (polar method)
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T M prepared by | With MeOH
b Procedure N
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i (polar method)
0
181 O)k HoO [M+H]* 306.06
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Vi N
N N’L NV R, 1.53
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/U procedure M
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=1.83 N-N WD 2005/ 012256 PCT/ GB2004/ 003179
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Deprotection as 208 cl
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A LCMS after work-up Rt 1.91 NNIi H C / ct 212 1 MH NA Purified by
prep. [M-H] + 396. 08 LCMS after work-up Rt 2.06 N-N WO 2005/ 012256

PCT/ GB2004/ 003179 198 Exanple Structure Method Differences LCM5 No. a 213
i Purified by_pr H + 396.06 o NH N A LCMS after works N-N
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product The m xture was reduced in vacuo, the residue taken up inr, i

Et CAc and washed N successively with F/ saturated aqueous 215 sodi um

bi carbonate, [MH + 429 B water and brine. The R 2.25 ° organic portion
was / dried d a N reduced in vacuo to give the ' oduct
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ol | eluting with DMAW
/ ’OH 120 R =186
'
196 ; OCFy [M+H]" =398
0 “NH M
/ OH R, =194
oW
NN
197 i ‘°j\F [M+H]" = 330
0% ™NH M
S Cr




a Purified by flash [ MtH += 376 218 ci
with 5%then 10% MeOH /DCM Rt = 2. 23

[MEH + = 466 /1 Y; |

90 R Purifi

rN Fi

A chromat ography / 378
A 219 ci °

0 Heluting

ci Purified by flash

N~ Starting am ne chronmat ography 468 prepared eluting
with DMAW a accordingto 90 Rt = 1.98 H Procedure L 220 ci

t / c accordingto
3¥8 200581245d Ng Wi th 5% then |

109%veCH DCM Rt =2.509/GRfbbadesde 1 F

Purified by flash [ngtH + = 434 NH JN Starting am ne chromat ography
1.82 qg_N Procedure L

prepared el uting with DMMW/ 1 according &%

90 Rt

222 F 1/ Purified by flash + chromatography [Mtl 1] = 356 o0 A eluting
with 5% then Rt = 2.11 10%e0OH/ DCM_NN H
Example S .
No. tructure Method Differences LCMS
N
198 ; ° [M+H]" =358
0" "NH M
M ,O*H R, =1.89
A
N
199 Q’oiﬂ y [M£m+1=g§99
A -t
SO
0% “NH Ry=2.13
A Ly
A
Br +
201 [M+H] =392/
07 "NH M 394
M ’OH R, = 1.84
A
F Purified using flash .
202 ~0 P chromatography (M+H)* 376.14
o? M /C,“ B (CH;Cl,-MeOH-
a N AcOH-H,0 R, 1.78
u_.N (90:18:3:2))




WO 2005/ 012256 PCT/ GB2004/ 003179 200 Exanple Structure Method Differences
[ F 223 F Purified by flash O NH o ' N A chromat ography [M+l 1]+
10%eO+4/ DCM N-N H EXAMPLE 224
pi perazin-1-yl)-1 H pyrazol e-3-carboxylic acid
(4-fluoro-phegy posmmdsde F NN \ N F1l
0.5mmol ) was added tg a

LCVMB  No.
344
4- (4- Met hyl

hydr ochl ori de (

eluting with 5% then Rt

97ny;

2.09 / i

4- am no- | H pyrazol e- 3-carboxylic acid (4-1f9I5uoro- phenyl ) - am de

0. 45mmol ),
di i sopropyet hyl

H 5 Bi s(2-chl oroet hyt/setlyizan ne
stirred sol ution of

m xture was he
m crowave 10 sy
flash colum ¢
acetic acid /

and evapor at ed,
with tol uene (ﬁ
[ MEH * 378 ). 1
(4-f1 uoro-pheny

(100ny;
t et rabut yl ammoni um i odi de (20ng; 0.045mmol ) and
ine (200u1) 1 13mml) in DVE (5nfl), and the resulting
ated at] 200C (100W for 30 Itn nutes ijn a CEM Di scpver
Fixampleser . The s renoVeg: under[ vacuum then purjfied
hr dioat ogr aphy,s%tt“;‘)%g with d%ﬁoﬁompﬁ@?{g}'f“mt ha Siﬁ#
lat er  (§90:18: 3:2). Product ¢ont ai ni ng fractions mwere conbin
treated with HO in ethyl Jacetate |and then re-fevaporat ed
x20mM ) fto. gi @: off whitg¢ solid (27n_1F]2é1. ‘(LC/l'[\)/B: Rl 1. 64,
" s ) 324 usin : :
F) :gggﬁil\/gtE)gg Mor phol i :/47yl 1Hpy (a2 oma‘tg,gr%%gf D405
o7 T /O B (CH,Cl,-MeOH-
ad AcOH-H,0 R, 2.08
H-N (90:18:3:2)
F
Purified using flash
204 ) P chromatography | [M+H]' 376.15
o7 O B (CH,C1,-MeOH-
Y AcOH-H;0 R, 1.92
o h (90:18:3:2))
N
F
Purified using
F column +
205 F P B chromatography [MH]" 382.12
o” TN /O‘ (CHCl,-MeOH-
7y N AcOH-H0 R 177
HfN (90:18:3:2))
o’ Purified using
- column +
206 ) P O/ . chromatography M+H]" 388.18
(CH;CIQ,'MEOH'
a8 AcOH-H,0 R, 1.73
n"” (90:18:3:2))
CECI .
Purified by flash FHTF =
207 ci ) (\N P . chromatography M H:];g9 397/
o N \) eluting with DMAW
ad' 120 R, =183
ﬁ’N

by
ed



WO 2005/ 012256 PCT/ GB2004/003179 201 F N/ \N FH H The conpound was
prepared in a manner anal ogous to Exanple 224, but using

bi s(2-chl oroethyl)ether in place of bis(2-chloroethyl)nmethylam ne

hydr ochl ori de . Rt 2.48 [M+H + 291). 5 EXAMPLE 226

4-(2,4-Di chl oP"é’-%?h@g%ﬁw H pyrazol e- 3- carboxylic acid PCT/GB2004/003179
4- (4-met hyl - pi nerazin-1- yl)-benzvlamde ®7 C VN NH Yom 226A
Preparation of 4-(2,4-dichloro-vhenyll-1H pyrazol e-3-carboxylic acid 10 A

sol ution of 4-(2,4-dichloro-phenyl)-1H pyrazol e-3-carboxylic acid ethyl

ester (205 ny;[ 0.72 rrrml) and Trthirum hydfoxi de ngnonydrate (125 ng,; 2.
mol) in 1.1 T ﬁ@ (10 M) was heated{at 60 Clovernight. The THE was
renoved by evap on, the Shuetre phase | aMethdd dd Wiffereaddshydr obIIMS i ¢
acid then extrqcte th et hyI acetate (20 nl). The et hyl acetjate | ayer
dried (MgSH4), HFitter antd—i5—evaporatet—ro— gf‘v'e
4- (2, 4-di chl or g- phenyl ) - 1H pyr azol e- 3- car b(rxyl iC ;E‘Jﬂff;@é@g
[ MtH] +256. 85), {226B. repa on of piperidine.
4- (2, 4-dichl orﬂ- phenyl [ )-I gfyrazol e- 3- car tgoxyl ic dcmkp{l,teen{b
met hK- ni perazi n-1298) -peft | anide A sdluti j n of procedm‘eM {M+H]" 382.02
4- (2, 4-di chl or g- phenyl ) - 1H-@yr&zo e- -c rboxyl i4c aC|dPQrW@delg ol 27 20
nmol ), 4-(4-metlhyl - pi per azi n- yl am ne (62 |ngy GP‘!BfmmmI , EBDAG2(63
WO 2005/ 012256 |PCTI GB2004/ 003 2 ny; dg 33 mmol ) %ﬁ% ), (45 nmg; 0. 33
. -
mmol) in 5mM qf DV was stirr2d at room AcOH—Hzo
(90:18:3:2))
cl
2091 e 0; SPeoas N [M-+H]" 440,22
AN R:1.92
u——N
210 mQ\CI o .
M ~ A [M+H]" 411.20
* A R, 2.97
A
H
cl
211 . +
NH N~ A Purified by prep. {[M+H]" 362.11
o /O LCMS after work-up R; 1.91
a8
-
H
Cl
212 a . +
4 N A Purified by prep. |[M+H]™ 396.08
o /O LCMS after work-up R 2.06
te




tenperature for 48 hours. The reaction was evaporated and the residue
partitioned between ethyl acetate and brine. The ethyl acetate |ayer was
separated, dried (MySO), filtered, evaporated then dried further under
vacuumto giv 4 5 (2,4-dichloro-phenyl)-1H pyraz % lic
aci d 4- (4- et ﬁ‘&‘%ﬂ%‘éggzi n-1-yl)- benzyl amide. (LC NS, Rt g#ﬁ@f@ﬁmﬁ@.
EXAMPLE 227 4-(2.4-Dichl oro-phenyl f-1H pl8azol e- 3-carboxylic acid 4-

met hvl sul phano v nethyl-beRMamde CLO G 5-0 \NN 10 H The title
conpound was prepared in_a_nanner anal ogous to Exanple 226, but using
(4-am nonet hyl -lphenyl ) - N- net hyl - net hanesul phonam del as the starfing
material. 6 ng Exampleoduct weLe isolated ag a white solid. (LOMS: Rt 3.56
[ MF14] + 440). |EXAMPLE 228 155Hmeiey| | H- by Meshad |3- Differsncesi c| aclEMS de
O NH2 \ N 228A.| 2-Benzylidene-but-3 vne nifrite To Ja sol ution o}

benzal dehyde (27g7 T87P mmol) and maronon yTite (137 07 2007 fmot)y T

et hanol (40 m )| was added %&ps of pi perijdi ne and the m xture|was 20

heat ed at refl yx ggfrn ght reacti on was cool ed, evaporated|then
purified by WD (20057 01R256 682004/ 003179 203 f| akiied 8 prep) [M+H]" 396.06
chr omat ogr aphy lel uti ng| wi t k” 1§90 Bt hyl Yacet at e/ xan@Ccasafdrverkpp AU, 2.04
containing fradtions anbine Névaporated to give 930 ng of

2- benzyl i dene- Hut - NN

The mixture was
reduced in vacuo, the
, residue taken up in

(:J EtOAc and washed

214 v successively with
saturated aqueous +
; B sodium bicarbonate, [M+H]" 485
" /gk\ water and brine. The R¢2.59
Mu organic portion was
dried (MgSO,) and
reduced in vacuo to

give the desired
product

The mixture was
reduced in vacuo, the
residue taken up in

s EtOAc and washed
O successively with
215 F saturated aqueous

( ; sodium bicarbonate, +
B water and brine. The [M+H]" 429
0¥ HH organic portion was R;2.25
}\,Kﬂ‘ dried MgS0,) and
H-—N reduced in vacuo to

give the desired
product

eluting with DMAW R;=1.85
120

F .
Purified by flash
216 F 2 @ A chromatography | [M+H]" =376




3-yne nitrile,
5 n-Butyl
drop w se

solution in diethyl

(4

.5 m,

9 rmml)

9 mmol) was added
di azonet hane (2 M
in anhydrous THE (10 m) at-78

C under a nitrypgemsoddspsphere, then stirred for a further pde@RAdRS179 TO

this was added drop w se a
i n anhydrous THE (5 10 m),
-78 Cthen gradually allowed to warmto
reaction mxture was diluted with ethyl

ng; 6 mmol)
at

t B2 mi xt ure

stirred for

sol ution of 2-benzylidene-but-3-yne nitrile

30 mi nutes

room tenperature overnight.
acetate (30 m) then washed with

228B. 4-phenyl -5-trinmethyl silanyl-1H nvrazol e-3-carbonitrile
lithium (2.7 Msolution in heptane) (3.3 nl,
to a stirred solution of trinethylsilyl
et her)

(920

The

saturated anmon
| ayer was separ
product was pur
1: 4 ethyl aceta

evaporated to g
4- phenyl -5-trin
4- phenyl -1 H pvr
4- Phenyl -5-trim
was dissol ved
in water (3 20
(100 W for 20
reaction m xtur

diluted with wa
The conbi ned et
and evapor at ed

| H pyrazol e- 3- cag

am de. A 50 ng

chr omat ogr aphy ¢
contai ning fract

pyrazol e-3-carb
188). WD 2005/0

é‘]‘l:Jm chl oride solution followed by brine. The et %yl acetate
Sfpldl i ed ( N), filteregd an vapqr.at ed. Th
fir%ip by flash 2t chro téﬁ?‘gﬂﬁy1 el UCHACHR th 1: en L5
[ e/ hexane and the product cantainingifractions cd)nbi ned and
ve 1. 0]g of
Et hyl si lyanyl pyrazol e-3-clarbonitrile, 228C.
z -31car Fc acid am de Purified by flash .
et hyl si lfany azpf's- 3- cjar bopi t r i | dirdn@graphy; | IMFHINSI3§6
n1m|of ethanql ted with pot ga@@hﬂmﬂﬂ?MAW)Jh d®&; €ART rqb)
Lr1) then heatedlaf 50 C (100 W for |30 nilAltes then 170 C
mnutes in a CHM Di scover nj crowave synt hesi ser.| The
WA SR eH-Hed-to-pH—w-thconrcentiated hy@.ﬂ%ﬂd or+e—aetd
er (40im) en extracted with ethyl acetate (2 x 40 m).
Hyl acetlat e s were sepprated, drijed SO4), filtered
o 2fi8ve|a 31 Yrixture 4 26 phenyl - Pl‘,‘“ﬁe byflash "} IV+H]" =376
rboxyl ifc acig epyl -] H pyr azﬁbéﬁf?ﬁﬁ%ﬁﬁ'ﬁgl i c/888d
bat ch off the cr al pas puri '1@'/31\4}5&51{ begl c® erd3
Fl uting|w th 5%t hanol / di chl or oret hane, and thg product
i ons cqnbi ned ahd evaporated to give 15 ng of 4-|phenyl -1 H
OXyHiT rd—amde—as a whi teprsot Tt VB R 2715 wrH |
12256 PG;‘I’/@OOM 003179 204 EXAI\/PLhﬁ 229
Gl Purified by flash -
219 “ H N Starting amine| chromatography [M+HAJ;58 466/
° ,O/\C" prepared | eluting with DMAW
7N according to 90 R;=198
NN Procedure L
cl Purified by flash * =
220 cr’ S . - . chmmam;’mphy [M+HC]378 376/
o “ y eluting with 5% then
as 10%MeOH/DCM | Re=2.09
H-—-N
Purified by flash +
221 F NH NO Starting amine| chromatography [MHH]" = 434
o /O prepared | eluting with DMAW
a8 according to 90 Ry =182
N Procedure L
o
Purified by flash
222 F H AN A chromatography [M+H]" = 356
o Q eluting with 5% then] R, =2.11
al 10% MeOH / DCM
”—N




4- phenyl -1 H pyrazol e- 3-carboxylic acid phenylamde HCN 00 N HA

sol ution of 4-phenyl-I1H pyrazol e-3-carboxylic acid (75 ng; 0.4 mol)
(prepared 5 according to Exanple 228C), aniline (45 |; 0.48 mol), EDAC (92
ng; 0.48 mmol) and HOBt (65 ng; 0.48 mml) in 5 mM of DW was stirred at
room tenperat wioeomv@sissght. The reacti on was evapor at ed thf@r;@ﬂfdo%/l‘)d/? oDy
flash colum chromatography eluting with 1.3 then 1:2 ethyl acetate/ héxane.
Product containing fractions were conbi né80and evaporated to give 30 ng of
4- phenyl -1 H pyrazol e-3 10 carboxylic acid phenyl am de as a white solid.

(LOMS: R 3.12 [ MtHl +264), EXANMPLE 230_4- Phenyl -1 H pyrazol e-3-carbolic
acid 4-(4-net h?/rL- pi per 8zi n- 1-yl ) - benzyl am dE H 00 [CN H The jconpound was
prepared in a nafxempknal ogous to Exanple 229 ut. ysi 4 15
(4- et hyl - pi per dzi Nol- \il ) - benZ VUSRS as t he ]‘s"ﬁgi"f*i fg HEfeeness 15 fCMS
product were isolated|as a white solid. (L{ZMS: Rt |2.05 [ M+rH] +376) . EXAMPLE
231 4-Phenyl - | HHpvrazolle-3-Carboxyl'1C aci d {6- net hoxy_pyri din- 3-vi )y —am de WO
2005/ 012256 PCT/GB2004/1003 205 ~N\N\ hi
F
223 F Purified by flash
N O P A chromatography | [M+H]" =344
© /@ eluting with 5% then R:=2.09
77N 10% MeOH / DCM
E—-N
EXAMPLE 224

5  Bis(2-chloroethyl)methylamine hydrochioride (37mg; 0.5mmol) was added to a
stirred solution of 4-amino-1H-pyrazole-3-carboxylic acid (4-fluoro-phenyl)-amide
{100mg; 0.45mmol), tetrabutylammonium iodide (20mg; 0.045mmol) and
diisopropyethylamine (200ul) 1.13mmol) in DMF (5ml), and the resulting mixture
was heated at 200°C (100W) for 30 minutes in a CEM Discover™ microwave

10 synthesiser. The DMF was removed under vacuum, then purified by flash column
chromatography, eluting with dichloromethane / methanol / acetic acid / water
(90:18:3:2). Product containing fractions were combined and evaporated, treated
with HC! in ethyl acetate and then re-evaporated with toluene (2x20ml) to give an
off white solid (27mg). (LC/MS: R, 1.64, [M+H]"* 378).

15 EXAMPLE 225

4-Morpholin-4-yl-1H-pyrazole-3-carboxylic acid (4-fluoro-phenyl)-amide




/10 The conpound was prepared in a manner anal ogous to Exanpl e 230, but

usi ng 3- am no-6-net hoxypyridine as the amne fragnment. 100 ng of product
were isolated as a pale brown solid. (LOMs: Rt 3.17 [ M+H] +295). 5 EXAMPLE
232 4-(3- Benzyl oxy-phenyl)-1H pyrazol e- 3-carboxylic acid

4- (4- et hyl - 6{095%19 |- yl)-benzylami de O "N N N The conpggrédsyasopi@par ed
I n a manner al‘ogous to Exanpl e 226. The Eroduct 10 was isolated as a
white solid. (LC/IVIS Rt 2.65 [ M+H] + 482) XAMPLE 233

4- (3- Hydr oxy- phenyl ) - 1Hpyr azol e- 3- car boxyl i c acid

4- (4-met hyl -yi perazin-1-vl)- benz | lamde HOO \N N~ H WD 20051012256

PCT/GBZOO4/003179 206 A s' Fi on of
4- (3- benzyl oxy- %- azol e- 3-carboxylic acid 4-(4-nethyl-
2

pi perazin-1-yl) 5 nmg; 0.05mmol) in nmethanol (5 m), was
treated wth 10A) adj um on car bon (10 nmg) then hydrogenated at room
t enperature and prés ure overnight. The catal yst was renoved by filtration
through Celite and the 5 filtrate evaporated. Purification by preparative
LC M5 gave 8 ng of the required product as a creamsolid. (LCMs: R 1.67
[ MiH] + 392) . EXAMPLE 234
?4( fSI- Met hyl h3|'|"{‘k§@cdﬁ1§9ﬁud4wé’§ Preperbd M a3k a3l 86 RS KikhhpRO24, but using

uor o- pheny

bis(2-chloroethyl)ether in place of bis(2-chloroethyl)methylamine hydrochloride.

(LC/MS: R; 2.48 [M+H]" 291).

5 EXAMPLE 226

yl)-benzylamide

Ci

226A. Preparation of 4-(2.4-dichloro-phenyl)-1H-pyrazole-3-carboxvlic acid

10 A solution of 4-(2,4-dichloro-phenyl)-1H-pyrazole-3-carboxylic acid ethyl ester
(205 mg; 0.72 mmol) and lithium hydroxide monohydrate (125 mg; 2.9 mmol) in
1:1 THF/water (10 ml) was heated at 60 °C overnight. The THF was removed by
evaporation, the aqueous phase acidified with 1M hydrochloric acid then extracted
with ethy] acetate (20 ml). The ethyl acetate layer was dried (MgSQy), filtered and

15  evaporated to give 200 mg of 4-(2,4-dichloro-phenyl)-1H-pyrazole-3-carboxylic
acid. (LC/MS: [M+H]* 256.85).

226B. Preparation of 4-(2.4-dichloro-phenyl)-1H-pyrazole-3-carboxylic acid 4-(4-
methvl-piperazin-1-yl)-benzylamide

A solution of 4-(2,4-dichloro-phenyl)-1H-pyrazole-3-carboxylic acid (70 mg; 0.27
20  mmol), 4-(4-methyl-piperazin-1-yl)-benzylamine (62 mg; 0.3 mmol), EDAC (63



/ HH N 10 H The conmpound was prepared in a manner anal ogous to Exanple
226, but using 4- nethyl-5-fornylimdazole as the starting material in the
condensati on step. The product (6 ng) was isolated as a white solid.
(LOMs: Rt 2. Qo hdvkkhl,3486) .  EXAMPLE 235 15 _ _ PCT/GB2004/003179
4-(2.5-Dinmethyl -nvrrol -1-vl)-1H Mazol e- 3-carboxylic acid (4-fluoro-nhenvl)-
amde OF NN\N A mixture of 4-amino- | ¥2pyrazol e-3-carboxylic acid
(4-fluoro-phenyl)-amde (100 ng) and Montnorillonite KSF clay (100 ng) in
acetonyl acetone (1 m) was heated WD 2005/ 012256 PCT/ GB2004/ 003179 207 at
120 C (50 W f omgj 0.33 mmmi} ssl HOBt(4GEN; 0133 cmmel) imf mi oflBVEF waastined ateom The
reaction m xtur | Lut wi th 5% net hanol | di chl oronet hane, filtered and
evaporated. Th e%gﬁ%%gg%k%égj?% %ﬁﬁ?ﬁrar%flé"&s vaﬂagegﬁng gtfelfﬁﬂg‘é%?m%gr aphy

el uting with 1: Betetdydthyl aeétate @nd bried) The athgl dcitte Byl was sepaited] avigdy fractions
were 5 conbi ned anéj %éﬁ%gdat ed to give, 65 of the target nolecule as a
pal e brown sol (4&5Qq) 2, RYapgr: @%ﬂﬁf@)@r updex Vpeuuaptoggive 34 mg of 4-

08 BB o SRR el 0 O

. e- 3-carboxyl j c acid phe An aqueous
sol ution of sodbensyiamide {leC/MBR: AR MHL 4M).0f wat er was added drop wise to

a stirred suspension of 4-am no-I|H pyrazol e-3-carboxylic acid phenyl am de
EXAMPLE 227

4-(2.4-Dichloro-pheny!}-1H-pyrazole-3-carboxylic acid 4-
methylsuiphamovlmethyl-benzylamide

Cl

N -
Ci a
4 ,\N \~©‘/
N
10 H

The title compound was prepared in a manner analogous to Example 226, but using
(4-aminomethyl-phenyl)-N-methyl-methanesulphonamide as the starting material. 6
mg of product were isolated as a white solid. (LC/MS: R; 3.56 [M+H]" 440).

EXAMPLE 228

15 4-Phenyl-1H-pyrazole-3-carboxylic acid amide

228A. 2-Benzylidene-but-3-yne nitrile

To a solution of benzaldehyde (2 g; 18.9 mmol) and malononitrile (1.37 g; 20.7
mmol) in ethanol (40 ml) was added 5 drops of piperidine and the mixture was

20  heated at reflux overnight. The reaction was cooled, evaporated then purified by



(2 g; 10 nmol) in concentrated hydrochloric acid (20 mM) at 0 C then
stirred at 0O Cfor a further 60 mnutes. The reaction m xture was diluted
with acetone (10 m) 15 then treated with potassiumiodide (1.8 g) and
copper (1) i odj ) and stirred at roomtenperature l ' es.
The reaction %Q?&oﬁséu\]’z\gg diluted with brine and ethyl acetljac?écl?ﬁ(gﬁ%g\kg;shed
W th saturated sodiumthiosul phate soluti208 The ethyl acetate |ayer was
separated, dried (MgS™), filtered and evaporated to give 680 ng of
4-iodo- | H pyrazol e- 3-carboxyl i c acid phenyl am de. 20 236B.

4-i odo- | - (4- net Aashycoh@nvohrdmitbirapliyed i vBC RY Bth&v&de&teﬂlﬁ‘dxdnd)é]ﬂﬂlié?%ﬁhﬁt@ A
solution of 4-iodo-|H pyrazol e-3-carboxylic acid phenyl am de (6 ng;, 2.14
nmml ) in acet onfey§RBE %ﬂﬁ“}ﬂs)""%ﬁ@e ardavaperaled to g 230smg f Sdewtidens- 860 ny;
2.57mml )) fol | gwRdnigye4- met hoxybenzyl chloride (320 I; 2.35 nmol). The

m xture was stirred at roomtenperature overnight then evaporated under
reduced WO 2005/ 012256 PCT/ GB2004/003179 208 pressure. The residue was
partitioned bet 4&ih 4enheyyl-SyEmmetinysilanyi- razole-Becatbohipile acet ate | ayer was
separated, dried (MgSO4), filtered and evaporated. The crude naterial was
purified by §| asBugdlithivmdB7daelvtemintheptana) (3.5 gnly® mimol) Bassadded drop wise

acet at e/ hexane and . s[4 fracti conbi ne n vapor at ed
fo 5 gi ve 660 m Yot sauaoy b dBarisfRht G SRES R BRI o
acid phenyl am ¢grs mE36hkmol) in anhydrous THF (10 ml) at —78 °C under a nitrogen _

4- (3- hydr oxynet hyl - phenyl ) -1 - (4- met hoxy_benzyl ) - 1H oyrazol e- 3- carboxylic
aci d phenyl ani d sphexa, thea stifred for a further 30 minutes. To this was added drop wise a

4-i odo- 1 - (4- et - or = ' [ i de (50
T 0011 oty o e YR P RO in 1 arbORE UL 8 TR
carbonate (100 mi), the. nhiGtuserstinjedaor Bminoted 67 8eC hiydn) dosdua iy elldogdao warmasi d
(21nmg; 0.14mmol) in ethanol/tolueng/water (4 m:|l m: | m) was heated at 120
C (50 W for 157 frhismReraise avernighind e tsaetionmixiugpasedilsd i il acetsite
reaction was e na&eﬁ%ﬂé&wfaﬁﬁeéuﬁm%ﬁrummg% ogﬁbm wﬁgg)%' etate

and brine. The 15 ethyl acetate |ayer was separat ried (My ‘iltered
and evapor at ed Zhelethplercetatedaisr mas esparatedpdniadi(Vigd Qo) filteredland evaporated. The

chromat ogr aphy gl 4t i:r%gu&'ivsars] p%lﬁ%e& Q}? Rasti cdtumn chromatography eluting with 1:8 then

15 1:4 ethyl acetate/hexane and the product containing fractions combined and

3 S1EaY- In-pyie

evaporated to give 1.0 g of 4-phenyl-5-trimethyisilanyl-1H-pyrazole-3-carbonitrile.

228C. 4-phenyl-1H-pyrazole-3-carboxylic acid amide

4-Phenyl-5-trimethylsilanyl-1H-pyrazole-3-carbonitrile (500 mg; 2.1 mmol) was
dissolved in 1 ml of ethanol, treated with potassium hydroxide (600 mg) in water (3
20  ml) then heated at 150 °C (100 W) for 30 minutes then 170 °C (100 W) for 20
minutes in a CEM Discover™ microwave synthesiser. The reaction mixture was
acidified to pH1 with concentrated hydrochloric acid, diluted with water (40 ml)
then extracted with ethyl acetate (2 x 40 m!). The combined ethyl acetate layers
were separated, dried (MgSOy), filtered and evaporated to give a 3:1 mixture of 4-
25  phenyl-1H-pyrazole-3-carboxylic acid and 4-phenyl-1H-pyrazole-3-carboxylic acid
amide. A 50 mg batch of the crude material was purified by flash column
chromatography eluting with 5% methanol/dichloromethane, and the product
containing fractions combined and evaporated to give 15 mg of 4-phenyl-1H-
pyrazole-3-carboxylic acid amide as a white solid. (LC/MS: R, 2.15 [M+H]" 188).



et hyl acetate/ hexane. Product containing fractions were conbi ned and
evaporated to give 60 ng of

4- ( 3- hydr oxynet hyl - phenyl ) - 1- (4- net hoxy- benzyl ) - 1H pyrazol e- 3- carboxylic
aci d phenyl am de. 20 236D.

4- ( 3- Hvdr oxymewbyhospiresy | ) - 1H-pyrazol e- 3- car boxyl i ¢ aci d phgivdasshdRsié

m xture of 4-(3-hydroxynethyl - phenyl) - 1-(4-net hoxy-benzyl)-1H pyrazol e- 3-
carboxylic acid phenylam de (20 ng) and aBP%ol e (20 1) in trifluoroacetic
acid (1 m) was heated at 120 C (50 W for 15 mnutes in a CEM Di scover

m crowave synthesiser. The reaction was evaporated then purified by flash
col um 25 chr onEXddvBRBEZ2®| uting with 2:1 ethyl acetate/hexane. Product
containing fractions were conbined and evaporated to give 5 ng of product.
(LO MS: Rt 2. 55 4pdtesili1H-ppas expRylie 2R phedyl@dlis/ 012256 PCT/ GB2004/ 003179
209 Preparation of 4-(26-dichl oro-benzoyl am no)-1H pyrazol e-3-carbolic acid

pi peridi n-4-yl am de hydrochl griyde 237A
4-(2,6-dichloro-p onI.niﬁgi;2§+pyrazole-3-carboxy|ic aci d

i .2 g; 39.05 mmol ) was added cautiously to a 5
sol ution of 4-am No- yr@zol e- 3-carboxylic acid nethyl ester (prepared in
a manner anal ogous Jfo\l65B) (5 g; 35.5 mmol) and triethylamne (5.95 m;
42.6 mmol) in dioxak (BO m) then stirred at roomtenperature for 5 hours.
The reaction nixtureﬂwas filtered and the filtrate treated wi th nethanol
(50 mM) and 2M sodi um hydroxide solution (100 m), heated at 50 C for 4

hours, and then g O i 6 . dnt .dye then
acidified with 550%02‘%)‘%?‘?0;?33&5#@3‘%@#?%%1?% ‘%@é’?’; ¢ eﬁg%e%’ 8‘4\;’/‘5@@6@?@6@& by
filtration, $ashesrdihg b Bxitile 22800, ailnedasiplk 0B esinol)IBDAC (92 ing; 0.48 05 g of

4- (2, 6-di chl or o- benzoy| am nogj- 1H pyrazol e- 3-carboxylic  acid as a pale

viol et solid. 23vpol)aidHOBL (65 me; -%&P@PB%@H&@@D W8y stifred at room

et er A m xtur o Grg s e TR AT Ao R ML FpE R SRk 1 Y

acid (6.5 g, chromatography eluting with 1:3 then 1:2 ethyl acetate/hexane. Product containing

fractions were combined and evaporated to give 30 mg of 4-phenyl-1H-pyrazole-3-
10  carboxylic acid phenylamide as a white solid, (LC/MS: R, 3.12 [M+H]" 264).

EXAMPLE 230

4-Phenyl-1H-pyrazole-3-carboxylic acid 4-(4-methyl-piperazin-1-yl)-benzylamide

8]
H
%LO@«

The compound was prepared in & manner analogous to Example 229, but using 4-

15  (4-methyl-piperazin-1-yl)-benzylamine as the starting material. 6 mg of product
were isolated as a white solid. (LC/MS: R, 2.05 [M-+H]" 376).

EXAMPLE 231

4-Phenyl-1H-pyrazole-3-carboxylic acid (6-methoxy-pyridin-3-yl) amide




21.6 mmol ), 4-am no-I|-BOC piperidine (4.76 g, 23.8 nmmol ), EDC (5.0 g, 25.9
nmol) and HOBt (3.5 g, 25.9 mmol) in DM (75 m) was stirred at room
tenperature for 20 hours. The reaction m xture was reduced in vacuo and the
20 residue partitioned between ethyl acetate (100 m) and saturated aqueous
sodi um bi car bggal gtion (100 m). The organic |ayer d wth
brine, dried (I\/QS%Q) S)ng’nd reduced in vacuo. The residue V\B.V\? ﬂgﬁﬁ’%ﬂ%’spﬁ 5 %
MeOH DCM (-30 m). The insoluble nmaterial200as coll ected by filtration and,
washed with DCM and dried in vacuo to give

4-{[4-(2, 6-dichl oro-benzoyl am no) - 1H pyrazol e-3 25

carbonyl ] - am no} -piperi di ne-1 -carboxylic acid tert-butyl ester (5.38 g) as a
white solid. Th& at € was reduced in vacuo and the residue purified by
colum chr onmat ogy %ng gradient elution 1:2 EtOAc / hexane to Et OAc to
give further 4- { [# chl or o- benzoyl am no) - 1

H- pyrazol e- 3- car bony! \}4 pi peridine- | - carboxylic acid tert-butyl
ester (2.54 g) as a Id. WD 2005/012256 PCT/ GB2004/003179 210 237C.
4- (2, 6-di chl oro- benzovl am no)s 1H pyr azol e- 3-car boxylic acid piperidin-4-

| I am de A solution /

of 4-{(4- (2, 6-di chl oro-benzoyl am no) - 14 pyr azol e- 3- car bonyl ] - am no} -

pi peri di ne- 1- cari@eyhpsurichsh ﬁrﬁfa&edtlﬁhﬂmﬁé‘rtaﬁéloé&as% B);a:h{ﬂe 86 bhut Béing's) and

Et OAc 5 (50nl) was treated with sat. HCl- Et CAc hen stirred at r.t.
overni ght. The qmwéemethmpmm@:wbwnmﬁawa@ 1Q9maefmpéwrv@eer@olaﬁ¢ét hanol ,

and therefore t and the residue
triturated with tcﬂr&&a"g‘%‘ﬁ‘?%l gﬂ%ﬁ?i‘flfmgﬁ %ggl id was collected by
filtration, washed with Et OAc and sucked dry on the sinter to give 6.3g of
4- (2, 6-di chl dr o-EXRAMBNERIN0) - 1H pyrazol e-3 10 carboxylic acid

pi peridi n-4-ylam de as the hydrochloride salt. (LM Rt 5.89, [MtH + 382
| 384). EXAVPLE 2@SBéwzhekihahesd)- {pytaactt3acattdxphio sidd-64-thetiad pipeydzinsl-aci d
(4-fluoro- phenyl)}nge gHO

hzlamide

@f\oq_}\
4 HEN N—QNQ ~

The compound was prepared in a manner analogous to Example 226. The product
10 was isolated as a white solid. (LC/MS: R; 2.65 [M-+H]" 482).

EXAMPLE 233

HO ?
8! e



Me-- NH O 15 A solution of 4-am no-I|H pyrazol e-3-carboxylic acid

(4-fl uorophenyl)-am de (50ng) (Exanple 2B) and net hanesul phoni ¢ anhydri de
(45ng) in pyridine (ImM) was stirred at roomtenperature overnight then
evapor at ed a”dWBEEdsoﬁfz d. by flash colum chronatography el ydyigpabddosss 1
Et OAc / hexane vapora i on of product containing fractions gave 20ng of
the title conpound. (LCMS: Rt 2.87; [MrH206 20 299). EXAMPLES 239 TO 245
The conpounds of Exanples 239 to 245 were prepared using the nethods
descri bed above or nethods cl osely anal ogous thereto. WD 2005/ 012256

PCT/ GB2004/ 0031 A9sohitibh of Wlmhénymlﬁ-@tafzbhw-mmm aéla ﬁti-(nanethﬁ#

0 & %L 0L el e AT D Gl R 5 S ¢ ©

1H- ppyrazol e- 3- %ﬂﬂ@%ﬂﬁdﬁﬁi&h&%&ﬂh@ﬁ@ ﬂﬂéﬁh?drﬂ%éime& at RS @mperktbb & 0 O
NH C d EXAMPLE 241 10 4-(2, 6-Di chl oro-benzo yrazol e- 3- car boxylic

aci d (6-ani no- gyprassire mg:rmght ¢ catalyst was removed by ﬁltratlon through Celite and the
5 filtrate evaporated. Purification by preparative LC/MS gave 8 mg of the required

product as a cream solid, (LC/MS: R, 1.67 [M+H]" 392),

EXAMPLE 234

10

The compound was prepared in a manner analogous to Example 226, but using 4-
methyl-5-formylimidazole as the starting material in the condensation step. The
product (6 mg) was isolated as a white solid. (LC/MS: R, 2.00 [M+H]" 286).

EXAMPLE 235

15 4-(2.5-Dimethyl-pyrrol-1-v1)-1H-pyrazole-3-carboxylic acid (4-fluoro-phenyi)-

amide
F
0
~o 5
N N

A mixture of 4-amino-1H-pyrazole-3-carboxylic acid (4-fluoro-phenyl)-amide (100
mg) and Montmorillonite KSF clay (100 mg) in acetonylacetone (1 ml) was heated



| -amide ~~1, MHONHONH C C EXAMPLE 242 15

4- (2, 6-Di chl oro-benzoyl am no) - 1H pyr azol e- 3- car boxyl i c acid (6-nethoxy-
pyridi n-3-yl)-am de WD 2005/ 012256 PCT/ GB2004/003179 212 o NHON C O
cl EXAMPLE 243

4-f 3- Chl or o- 5- V2MS{OA3256 pi per azi n- | - vl ) - benzoyl ani nol - | H pyRGEGPR40ALP hoxy|
ic acid cyclohex |ly amde H ONH-0 | ™pyN/ cl 5 N EXAMPLE 244
4-(2,6-Di fl uoro-benzoyl am no) -| H- nyrazol e- 3-carboxylic acid f

| -(2,2-di fluoro- ethyl)-piperidin-4-yll-amde H \' \ NF ONHFF 10

EXAMPLE 245 at 120 °C (50 W) for 15 minutes in a CEM discover microwave synthesiser. The
reaction mixture was diluted with 5% methanol/dichloromethane, filtered and
evaporated. The crude product was purified by flash column chromatography
eluting with 1:2 ethyl acetate/hexane, and the product containing fractions were

5  combined and evaporated to give 65 mg of the target molecule as a pale brown
solid. LC/MS: R,3.75 [M+H]* 299).

EXAMPLE 236

4-(3-Hydroxymethyl-phenyl)-1H-pyrazole-3-carboxylic acid phenylamide

HO
g S

10 236A. 4-iodo-1H-pyrazole-3-carboxylic acid phenylamide

An aqueous solution of sodium nitrite (760 mg) in 2 ml of water was added drop
wise to a stirred suspension of 4-amino-1H-pyrazole-3-carboxylic acid phenylamide
(2 g; 10 mmol} in concentrated hydrochloric acid (20 ml) at 0 °C, then stirred at 0
°C for a further 60 minutes. The reaction mixture was diluted with acetone (10 ml)

15  then treated with potassium iodide (1.8 g) and copper (I) iodide (2.1 g) and stirred
at room temperature for 90 minutes. The reaction mixture was diluted with brine
and ethyl acetate then washed with saturated sodium thiosulphate solution. The
ethyl acetate layer was separated, dried (MgSOy), filtered and evaporated to give
680 mg of 4-iodo-1H-pyrazole-3-carboxylic acid phenylamide.

20  236B. 4-iodo-1-(4-methoxy-benzyl)-1H-pyrazole-3-carboxylic acid phenylamide

A solution of 4-iodo-1H-pyrazole-3-carboxylic acid phenylamide (670 mg; 2.14
mmol) in acetonitrile (10 ml) was treated with potassium carbonate (360 mg;
2.57mmol)) followed by 4-methoxybenzyl chloride (320 pl; 2.35 mmol). The

mixture was stirred at room temperature overnight then evaporated under reduced



4-f 3- (4- Met hyl - ni nerazi n-1-yl | -benzovl am nol - 1H pvrazol e- 3- car boxylic acid
cycl ohexyl am de 15 WD 2005/ 012256 PCT/ GB2004/003179 213 NON\\ HN /NJ
Bl OLOd CAL ACTI VITY EXAMPLE 246 Measurenent of CDK2 Kinase Inhibitory

Activity (IGCs unds of the invention were tested f
i nhi bitory acS%Q??O%iE?ng either the follow ng protocol %CF@@%@“VQR ed

CDK2/ cyclin A kinase protocol described i208 Exanple 241. 1.7 .d of active
CDK2/ Cycl i nA (Upstate Bi otechnol ogy, 1014/1) is diluted in assay buffer
(2591 of I OX strength assay buffer (200mM MOPS pH 7.2, 250nM |3 10

gl ycer ophosphat gressuedTVhERERue %@B%%&h%km&&c O%l dceia@%'ﬁaﬁe, tﬁcg’tg 1M D1T,
25 gi 100mMM sodi um ort hovanadat e, 708. 0 pl mxe with 10 |

of hi stone subs@¢etatel amrw(s@a)mt%\ﬂnﬁ@@ﬂg%&?dr@md @@M@Wﬁeﬂ Bibetcaslanol ogy, 5
| m 940 | | th 5
Irrgof 3/ar i ous di fn%ep%lﬁg&?@fun? éﬁ’bfeﬁg%h %%%%ﬂ@ﬂat&& ﬂ%%ﬁhﬂ i ‘F@h T‘éeeg].ygo/; .ngT\rI\Me

reaction is all esetade/hexaps mdethdptfoduct&oﬁmnm fhefiaseomdined afd eﬁmﬁté&itbh an
excess of orého-&hgg&hom 9. .a(gi 29 33P- ATR whi ch i ns

uni ncor por at 2d BHE 8°Y W8 o APk e’ﬂ?xgbﬁ%;bf PyragRle-3p ‘l‘?ﬂ ted histone
H on a MIIipopeenaiitidilter plate. The wells of the MAPH plate are wetted
with 0.5% orthophosphoric acid, and then the results of the 20 reaction are

filtered with a f||trat|on un|t throuhthe wel | s.
Fol lowing filtra : dpethoxvebenzyhy-ih e-3

ort hophosphori Ccﬁgd,fg?hc gagg}ﬁ%@ﬁlﬁgt er s have dr| ed 25 | of M croscint 20
scintillant is added, an en counted on a Packard Topcount for 30
seconds. A mixture of 4-jodo-1-(4-methoxy-benzyl)-1H-pyrazole-3-carboxylic acid
10 phenylamide (50 mg; 0.11 mmof), bis(tri-tert-butylphosphine)pailadium (12 mg),
potassium carbonate (100 mg; 0.66 mmol) and 3-(thydroxmethyl)benzene boronic
acid (21mg; 0.14mmol) in ethanol/toluene/water (4 ml:1 ml:1 ml) was heated at 120

°C (50 W) for 15 minutes in a CEM Discover microwave synthesiser. The reaction
was evaporated and the residue partitioned between ethyl acetate and brine. The

15  ethyl acetate layer was separated, dried (MgSQy), filtered and evaporated and the
crude material purified by flash column chromatography eluting with 1:2 then 2:1
ethyl acetate/hexane. Product contajning fractions were combined and evaporated to
give 60 mg of 4-(3-hydroxymethyl-phenyl)-1-(4-methoxy-benzyl)-1H-pyrazole-3-
carboxylic acid phenylamide.

20 236D. 4-(3-Hydroxymethyl-phenyl)-1H-pyrazole-3-carboxylic acid phenylamide

A mixture of 4-(3-hydroxymethyl-phenyl)-1-(4-methoxy-benzyl)-1 H-pyrazole-3-
carboxylic acid phenylamide (20 mg) and anisole (20 pl) in trifluoroacetic acid (1
ml) was heated at 120 °C (50 W) for 15 minutes in a CEM Discover microwave
synthesiser. The reaction was evaporated then purified by flash column

25  chromatography eluting with 2:1 ethyl acetate/hexane. Product containing fractions
were combined and evaporated to give 5 mg of product. (LC/MS: R, 2.55 [M+H]"
294).

EXAMPLE 237



WO 2005/ 012256 PCT/ GB2004/ 003179 214 The % inhibition of the CDK2 activity
Is calculated and plotted in order to determ ne the concentration of test
conmpound required to inhibit 50% of the CDK2 activity (1Cso). By neans of

t he protocol sgbeusipiakpve, it was found that the conpound es 2C
to 87, 89-92, 94, 96-101, 104-105, 165, 166, 224, 225, 227%%%&0%%%33,

234 and 236 each have |1 C50 val ues | ess th&@P 20 M or provide at |east 50%
inhibition of the CDK2 activity at a concentration of 10 W The conpounds of
Exanpl es 88, 93, 226 228, 230 and 235 each have IC50 val ues | ess than 750

tested for Ki nase | h_|4t_)| tor a t| Vi tX agal nst a nunber of different kinases
usi ng the gener&]%&%ﬁ%n Exanpl e 239, but nodified as set
out bel ow. K| na £74 ol N 20rr1\/| MOPS pH 7.0,
1 nmM EDTA, & Joe a8l8cerol, | ng/m

) henzoylami "
BSA. One un|t por on of _ 1 npol of phos hate per m nute
into 0.1 ng/n ﬁ ‘ﬁﬂﬁ@o ycﬁ%I %éé b%%‘ﬁf‘a%m})é?ﬁmaééﬂdaqa bigigth a final

ATP concentr gt i ggluf o'lfQOaJﬁliM)_ a5 lchdbey1icQl (except
CDK7) is histone ﬁl ,n di | uted tobfo wor k Bﬁylcs{ng?héﬂllﬂa%%‘%@gx%H 7.4

prior to use. THanaesalpgaus td beSEILKE; 355 angd ddéthylamive (6 D enlpdR.Gi ned from

For oo eyel | BRI A9 Bistel y i e 0} Fhoee RS ©

_CDK6/b cyclji n!:)3:h mmmrefwgagall\l;cggdamﬂmﬁlwa%w;ammg)?fmagbh%ﬁf%wmﬁzM%é&nw 16 val
Il ncubat e Wt I St one
VGAcet ate and [ JOraudE sohpordPoeh Reatadat sl e jorddnues ambiben vamored.

Vo2 [y - 3am arh] of AHEL e addil & wERRfAL Hy %8%88@%@9&%5@?@%5&? 003179

acid. The sohd was collected by ﬁltratlon washed with water (100 ml) and sucked

dry to give 10.05 g of 4-(2,6-dichloro-benzoylamino)-1H-pyrazole-3-carboxylic

acid as a pale violet solid.

15  piperidine-1-carboxylic acid fert-butyl ester

A mixture of 4-(2,6-dichloro-benzoylamino)-1H-pyrazole-3-carboxylic acid (6.5 g,
21.6 mmol), 4-amino-1-BOC-piperidine (4.76 g, 23.8 mmol), EDC (5.0 g, 25.9
mmol) and HOBt (3.5 g, 25.9 mmol) in DMF (75 ml) was stirred at room
temperature for 20 hours. The reaction mixture was reduced in vacuo and the

20 residue partitioned between ethyl acetate (100 ml) and saturated aqueous sodium
bicarbonate solution (100 ml). The organic layer was washed with brine, dried
(MgS0y) 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
and dried in vacuo to give 4-{[4-(2,6-dichioro-benzoylamino)-1H-pyrazole-3-

25  carbonyl]-amino}-piperidine-1-carboxylic acid fert-butyl ester (5.38 g) as a white
solid. The filtrate was reduced in 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-
carboxylic acid fert-butyl ester (2.54 g) as a white solid.



215 mnutes at roomtenperature the reaction is stopped by the addition of 5
| of a 3% phosphoric acid solution. 10 mM of the reaction is spotted onto a
P30 filter mat and washed 3 tines for 5 minutes in 75 nM phosphoric acid
and once in nethanol prior to drying and counting, 5 In the CDK3/cyclinE
assay, the conpwanesoi22&anpl e 150 had an | C50 of | ess than pcatGeaddioodmet he
CDK5/ p35 assay, the conmpounds of Exanpl es ng and 150 had an 1 C50 of |ess
than 20 M I n the CDK6/cyclinD3 assay, the“conpound of Exanple 150 had an

| C50 of less 10 than 20 IN. Assay procedure for CDK7/cvclinH MATI In a
final reaction vgl ‘ IS in(ﬁuba,ted with 8 mM
MOPS pH 7.0, 0.2 2A%-dced chpapylpmino-A-nazeisAcarborylic agd pipeydind- A Tp)
(specific acti Vi theag@Pr ox 500 cpnl/pnol, concentration as required). The 15
reaction is initiated by the addition of Mt+[y-33P-ATP]. After incubation
for 40 ninutes axsdhﬁfamommm&(zﬁsmm&aﬁe&sﬁ%;@1@;&%@9@&%@%@6? tion

of 5 si of a 3% phosphoric acid solution. f the reaction’ Is spotted
onto a P30 filtepfmaridiasd-cavhoxpiliciadd tertinaylfester @.5%g)inMeOH (F028L andFHi0d0hor i ¢

Voasur ement of ASTULRRG oL P st HEHEO AP R R st (EYRRCTES” C)
| Conpounds of t herddowehd heterysedlliseldus tethe baserick bamethand]] ddithérgfoscthbvi ty using

the follow ng protqgcol, 25 Activated /CyclinA (Brown et al, Nat. Cell
Biol., 1, pp438-Aspgtionyydure waggvapopated an o tafidyg wapaRt St EtOAs, The

PP15625- 15634, Zg%hin%%f@vﬁi’céts%ﬁd%%s siRcil by Bilttatiad washe£Wath BOAS ad Ridkder (50
nmv MOPS pH 7.2, 62.5 p-glycerophosphate; 12.5 WD 2005/ 012256

PCT/ GB2004/ 0031 79ry oxiibe sinter to give 6.3g of 4-(2,6-dichloro-benzoylamino)-1H-pyrazole-3-
10  carboxylic acid piperidin-4-ylamide as the hydrochloride salt. (LC/MS: R; 5.89,
[M+H]" 382 / 384).

hNAT O

EXAMPLE 238

4-Methanesulfonylamino-1H-pyrazole-3-carboxylic acid (4-fluoro-phenyl)-amide

1y

Me—
]
I\
N
15 A solution of 4-amino-1H-pyrazole-3-carboxylic acid (4-fluorophenyl)-amide
(50mg) (Example 2B) and methanesulphonic anhydride (45mg) in pyridine (1ml)

was stirred at room temperature overnight then evaporated and purified by flash

=

column chromatography eluting with 2:1 EtOAc / hexane. Evaporation of product
containing fractions gave 20mg of the title compound. (LC/MS: Rt 2.87; [M+H+]
20 299).

EXAMPLES 239 TO 245

The compounds of Examples 239 to 245 were prepared using the methods

described above or methods closely analogous thereto.



mM EDTA, 37.5 mM MgCl2, 112.5 mM AT?, 2.5 nM DIT, 2.5 nmM sodi um

ort hovanadate, 0.25 ng/m bovine serum al bumn), and 10 1 m xed with 10 gi
of histone substrate mx (60 si bovine histone H (Upstate Bi ot echnol ogy, 5
ng/m), 940 | H20O 35 pC 733P-ATP) and added to 96 wel |l wlth
5 Al of 5 vari 2084 ]ﬁﬁ)ons of the test compound in DVSO (ugeﬁﬂaé&g@
reaction is allowed to proceed for 2 to 41lhours before being stopped wnth
an excess of ortho- phosphoric acid (5 gl at 2% . y33P-ATP which renains

uni ncorporated into the histone H is separated from phosphorylated histone
H on a MIIiporgxM¥PHE 239t er plate. The wells of the 10 MAPH pl ate are
wetted with 0.5% orthophosphoric acid, and then the results of the reaction
are filtered wi ttl(%-tdlﬂddrme&ovmmm birhAfid-93arbBk hcta!a{ -fhdfo-URI1h.S -
Following filtration, the residue is washed twi ce Wt 1 0 . 9%

or t hophosphori ¢ piperidin-tyylleamide fi|ters have dried, 20 | of M croscint 20
scintillant is added and then counted on a Packard Topcount for 30

seconds. 15 The % Won of the CDK2 activity is calculated and plotted

in order to deternidye ondent rati on of test conpound required to

i nhibit 50% of the actuyi lFCSO) By neans of the foregoing
protocol, it was f@ that the corrpounds of Exanples 95, 96, 99-104,

106- 121, 123-125, 180-137, 139, 142-145, 147-150, 152-156, 158- 20 160,
162-164, 167- 173 <179, 181-182, 184-190, 194, 196-204, 208-213 and 215
have |1 C50 val ues | than 20 M The conmpounds of Exanples 122, 126-129,

140, 141, 146, 157 and 161 each have 1 C50 val ues | ess than than 750 M and
nost have I C50 val ues of less than 100 M B. CDKI/CvclinB Assay. 25
CDKI / Cycl i nB assBYAMPLER4® i cal to the CDK2/ CyclinA above except that
CDKI / Cycl i nB (Upstate Di scovery) is used and the enzyrre is diluted to 6.25
nM In the CDKI4-£56Bjchic nzbviaming)s1 Hipyre arionyiec oid wridin-3-he
prot ocol set out!;_am E’xanple 240 the corrpounds of Exanpl es 2C, 41, 48, 53,
64, 65, 66, 73, , 2005/ 012256 PCT/ GB2004/ 003179 217

H
O
) N/ cl
O My

Ci Cl

EXAMPLE 241

10

Cl Cl

EXAMPLE 242

15  4-(2,6-Dichloro-benzoylamino azole-3-carboxvlic acid (6-methoxy-

pyridin-3-yl)-amide




77, 91, 95, 102, 106, 117, 123, 125, 133, 137, 142, 150, 152, 154, 167, 186,
187, 189, 190, 193, 194, 196, 199, 202-204, 207, 208-213, 215 AND 218-223
were found to have | C50 values Iess than 20 M and the conpounds of
Exanpl es 188 re found to have 1C50 val ues |ess

EXAMPLE 249 Assayzoépoce%ﬁre for CDK4 Assays for CDK4 i nhi bi %2?&%@?‘{0%”95
were carried out by Proqgi nase GrbH, Freih2i2g, Germany using their
proprietary 33PanQ nase(r) Activity Assay. The assays were perforned in 96
wel | Fl ashPl at esTM (Perki nEl mer). In each case, the 10 reaction cocktail (50
| final volune) is 0s of; 20 | assay buffer (final conposition 60 nM
HEPES- NaCOH, pH 7.5, 3 pM Na- orthovanadate, 1.2nmM DIT, 59 g/ m
PEG0ps, 5 | ATP sol uti on) (f n: otoncentration 1 pM[y-33P]-ATP (approx
5x105 cpm per wel |93 ,ng p? test conpound (in 10% DVBO), 19 | substrate/ 19
| enzynme sol ution ( renlxed) 15 The final anobunts of enzyne and substrate
were as bel ow. Kf 'nase ng/50 | Substrate Substrate ng! 59pl

CDK4/ CycDl 50 Poly a, Gu, Lys, 500 Tyr) 6:2:5:1 The reaction cocktail
was i ncubated at 30 C for 80 mnutes. The reaction was stopped with 50 | of
2 % H3PO4, plates were aspirated and washed twice with 200 | 0.9% NaC

| ncor poration of EXARIPIE24fetermined with a mcroplate scintillation

counter. Background val ues were subtracted fromthe data before cal cul ating

the 20 residual weh}&é-i‘s&s—n&sﬂﬁvl@mh’mﬂiﬁl)%@m]ﬂ&%&%@lﬁh@% Rg Prism
3.03. The conpound of Exanple 150 has an I'C50 o ess than Inthrs
assay. EXAWPLE atideyciphexylamider or atjve Activity WD 20051012256

PCT/ GB2004/ 003179 218 The anti-proliferative activities of conpounds of the
invention are determ nﬁw suring the ability of the conpounds to
o]

inhibition of cell gro nber of
0, N'H

(\N’ % ~cl

5 /”\)

EXAMPLE 244

4-(2 6-Difluoro-benzoylamino)-1H-pvrazole-3-carboxylic acid [1-(2,2-difluoro-
ethyl)-piperidin-4-yl]-amide

H, _\ '}‘4 ]
N \C\N\%F
O Moy o

F F

10

EXAMPLE 245

4-13-(4-Methvl-piperazin-1-yl)-benzoylamino]-1H- le~3-carboxylic acid

cyclohexvylamide

15



cell lines. Inhibition of cell growth is neasured using the Al amar Bl ue
assay (Nociari, M M Shalev, A, Benias, P., Russo, C Journal

of | nmunol ogi cal 5 Methods 1998, 213, 157-167). The method is based on the
ability of via reduce resazurin to its fluores

resorufin. For %@%‘ﬁg’kbg? iferation assay cells are plated o%?g}cﬁgﬁd\%@ﬁﬁ%

pl ates and allowed to recover for 16 hours2idrior to the addition of

i nhi bitor conpounds for a further 72 hours. At the end of the incubation
period 10% (v/v) Al amar Blue is added and incubated for a further 6 hours
prior to 10 determ nationHof fluporescent product at 535nM ex / 590nM em 1In
the case of the non-proli/ffef\ati g eekl assay cells are naintained at
confluence for 96 hour pri tdi tion of inhibitor conpounds for a
further 72 hours. The ni.an ofgviab cells is determ ned by Al amar Bl ue
assay as before. I'mes are obtained from ECACC (European

Col | ecti on of ceII Culturs). 15 I n assays agai nst the human col on carci nhoma
cell line HCT 116 (ECACE 91091005), the conpounds of Exanples 10,
25-27, 41, 44, 46, b2, 53, 60, 62, 64-67, 69, 73-77, 79, 80, 83A
86, 90- 93, 95-98, {00104, 106, 107, 109-121, 123-125, 131-134, 136- 143,
147-155, 158, 159N -164, 166, 167, 178, 179, 185- 190, 192-205, 207-215
and 218-223 have | C50 val ues of |less than 20 M and the 20 conpounds of
Exampl es 2C, 3, 29, 38, 39, 49, 51, 85, 89, 99, 108, 135, 160, 182, 183,
206 and 216 havepjgidguadnas@iriess than 100 M EXAVMPLE 251 Measurenent of
inhibitory activity agarns ycogen Synt hase Ki nase-3 (GSK-3) The
activities of the conpounds of the invention as inhibitors of GSK-3 were 25
det er mi ned usi ngEX; Mt ocol A or Protocol B below. Protocol A GSK3-(3

(Upstate Dscove}_@M t %%S pH 7.00, 25 ng/m
BSA, 0.0025% By | 8 : : ‘%&Zﬁnmm 5 mv Myd 2, 0. 025%
(3-nercapt oethanol, 37.5 M ATP and 10 | mixed with 10 | of substrate WO
2005/ 012256 PET/ @ﬁ@@nﬁ@ 0Bthe envetien wene tested dordutiese indiitstony activity 1@ing efther
phospho-glycoge "the )f'mor\]a%ﬁge pr%?o%%i c()jr%ﬁez ac(tilx%gt%& %b‘:f(ﬂcyclin A kinase protocol described in

Example 241.

1.7 pl of active CDK2/CyclinA (Upstate Biotechnology, 10U/ul) is diluted in assay
buffer (250pl of 10X strength assay buffer (200mM MOPS pH 7.2, 250mM j-

10  glycerophosphate, 50mM EDTA, 150mM MgCly), 11.27 pl 10mM ATP, 2.5 pl
IM DTT, 25 pl 100mM sodium orthovanadate, 708.53 ul H,0), and 10 pl mixed
with 10 pl of histone substrate mix (60 pl bovine histone H1 (Upstate
Biotechnology, 5 mg/ml), 940 ul H>0, 35 pCi y*°P-ATP) and added to 96 well
plates along with 5 pl of various dilutions of the test compound in DMSO (up to

15  2.5%). The reaction is allowed to proceed for 5 hours before being stopped with an
excess of ortho-phosphoric acid (30 pl at 2%).

v**P-ATP which remains unincorporated into the histone H1 is separated from
phosphorylated histone H1 on a2 Millipore MAPH filter plate. The wells of the
MAPH plate are wetted with 0.5% orthophosphoric acid, and then the results of the
20 reaction are filtered with a Millipore vacuum filtration unit through the wells.
Following filtration, the residue is washed twice with 200 ul of 0.5%
orthophosphoric acid. Once the filters have dried, 25 pl of Microscint 20 scintillant

is added, and then counted on a Packard Topcount for 30 seconds.



Discovery) in 1 m of water with 35 RG y33P-ATP. Enzyne and substrate are
added to 96 well plates along with 51 of various dilutions of the test
conmpound in DVMSO (up to 2.5% . The reaction is allowed to proceed for 3
hours before b@idwhedesigpped with an excess of ortho-phosphgpi | | at
2% . The filtration procedure is as for Activated CDK2/ Q/C?F?\%Bg@égglﬁgbbove.
Protocol B GSK313 (human) is diluted to a 4140x working stock in 50mM Tris pH
7.5, 0.1mM EGTA, 0.1mM sodi um vanadate, 0.1% O-nercaptoethanol, |ng/m BSA
One unit 10 equals the incorporation of innmol of phosphate per minute
phospho- gl ycogenThes)nthibitien pfihe ICIK 2acieity isicaletilated land plottedid ordeast i on vol une
of 250, GSK3(3 (5-10. i s incubat with 8 VORS 7.Q.. EDIA,. 20M
YRRAAVPPSPSLSRHS‘%&%F %ﬁﬁ%‘r}‘#ﬁﬁ8§‘%ﬁ‘&°@ﬁ“’wﬁﬂ‘f‘{fé)§° “‘1’%8&%?%%’6&% and
[y-33P- ATP] (spesititg(@spi vity 15 approx 500cpnt pnol, concentration as
required). The reaction is initiated by the addition of Mt+[y-33P-ATP].
After incubation_for 40 mi nutes at roomtenperatur he reactjon is stopped
by the addition BYmspnsqf the PIOLoORRSEtME Abvesit as Gupditeche cpmppyndsof ¢ he
reaction is spotgeghQate @ F380-03 9400618, 100905985 k63244, 78S 2H91229, 23Ti nut es
in 50mM phosphoric acid and once in nethanol prior to drying and 20
counting. From t 233, 2¥eandi236¢hach ave S FaiBeslsssahan WuMics prayide ay daastp084 t her of
the two procols . . It s f d. 1. S 0 anpl es
2 26, 4p. 53 Bl ﬂ%@, B@ﬁf‘&@éﬁ%?&#&?“‘?géﬂqw O@%H’%Q%‘}JSJ‘_’%, 127,
128, 129, 131, 1Bdampl&R8, 33826, 28023(1xhdl, 233 4abh hidSICsd ddlueslldsy, thadeH0 .7, 149,
150 and 151 each have I C50 values of 25 less than 10 M PHARMACEUTI CAL
FORMULATI ONS E 7(i ) Tabl et Formul ation WO 2005/ 012256

PCT/ GB2004/ 00317 bl et conposition containing a conpound of the
formula (1) 16 PCBEScRatibty Assays

Compounds of the invention are tested for kinase inhibitory activity against a
number of different kinases using the general protocol described in Example 239,

but modified as set out below.

Kinases are diluted to a 10x working stock in 20mM MOPS pH 7.0, 1 mM EDTA,
15 0.1% y-mercaptoethanol, 0.01% Brij-35, 5% glycerol, 1 mg/ml BSA. One unit

equals the incorporation of 1 nmol of phosphate per minute into 0.1 mg/mi histone

H1, or CDK7 substrate peptide at 30 °C with a final ATP concentration of 100 uM.

The substrate for all the CDK assays (except CDK7) is histone H1, diluted to 10X
working stock in 20 mM MOPS pH 7.4 prior to use. The substrate for CDK7is a
20  specific peptide obtained from Upstate diluted to 10X working stock in deionised

water.

Assay Procedure for CDK 1/cyclinB, CDK2/cyclinA, CDK2/cyclinE.
CDK3/cyelinE, CDK5/p35, CDK6/cyelinD3:

In a final reaction volume of 25 pl, the enzyme (5-10 mU) is incubated with 8 mM
25  MOPS pH 7.0, 0.2 mM EDTA, 0.1 mg/ml histone H1, 10 mM MgAcetate and [y-

33p.ATP] (specific activity approx 500 cpm/pmol, concentration as required). The

reaction is initiated by the addition of Mg?" [y-*P-ATP]. After incubation for 40



m xi ng 50ng of the conmpound with 197ng of |actose (BP) as diluent, and 3ny
magnesi um stearate as a | ubricant and conpressing to forma tablet in known
manner. 5 (ii) Capsule Formul ation A capsule formulation is prepared by

m xi ng 100ngy nd of the formula (1) with 100ng |

filling the rg‘glgf}?(%&gﬁrgnyxture into standard opaque hard ge@?ﬁﬁ%@@gypes.
(ii1) Injectable Forrmulation | 10 A parentéfal conposition for

adm nistration by injection can be prepared by dissolving a conpound of the
formula (1) (e.g. in a salt form in water containing 10% propylene glycol

to give a concenijnatkd fitodth teiseratere YRR iftopbed b aHRadditBHh GRS 1 de3%0l ution
is then sterilised by filtration, filled into an anpoule and sealed. 15

(iv)1jectabl e F@haiphaws amid sqlutions J0apk of thy reaction disipptied qnie a PAP Slter st and
d by di O : e . S "
PLEDR" T2 o S A S SO o LR it 0,2

filling into sedbdhyling ahdegbuntingl s or anpoul es. (iv) Subcutaneous |njection
Forrmul ati on 20 A conposition for sub-cutaneous adm nistration is prepared by
m Xi ng a conmpou ' i de..co il to
give a concgﬁt rg?#lggf%lg?@y&%%a?’ ‘ﬁlhéoeé%%gg??%@nﬁ?g%sﬁ%}?ﬂ(g%aﬂgﬁ illed
into a suitabl e 20giM.ai ner. EXAMPLE 253 Determ nation of Antifungal Activity
25 The antifungal activity of the conpounds of the forrmula (I) is determ ned
using the follaqw,n ol . 2005/ 012256 PCT/ %%84 0317 2 The
conpounds are tggﬁgg:%gfpgi?ssg% ‘éﬂmpé’fmqlst?%%"a‘?l%?% 1@3}4&3}3 Cﬁé\%t‘é?losi s,
Candi da tropi calthf 20¢adi da al bi cans- ATCC 36082 and Cryptococcus neof or mans.
The test organisns are nmintai ned on Sabourahd Dextrose Agar slants at 4 C.

In the CDK6/cyclinD3 assay, the compound of Example 150 had an ICs of less
10 than 20 pM.

Assay procedure for CDK 7/cyclinH/MAT]

In a final reaction volume of 25 pl, the enzyme (5-10mU) is incubated with 8 mM
MOPS pH 7.0, 0.2 mM EDTA, 500 uM peptide, 10 mM MgAcetate and [y-P-
ATP] (specific activity approx 500 cpm/pmol, concentration as required). The

15  reaction is initiated by the addition of Mg?+{y-**P-ATP). After incubation for 40
minutes at room temperature the reaction is stopped by the addition of 5 pl of a 3%
phosphoric acid solution. 10 ml of the reaction is spotted onto a P30 filtermat and
washed 3 times for 5 minutes in 75 mM phosphoric acid and once in methanol prior
to drying and counting.

20 EXAMPLE 248

A. Measuwrement of Activated CDK2/CyclinA Kinase Inhibitory Activity Assay
ICs

Compounds of the invention were tested for kinase inhibitory activity using the

following protocol.

25  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 125 pM in 2.5X
strength assay buffer (50 mM MOPS pH 7.2, 62.5 mM p-glycerophosphate, 12.5



Si ngl et suspensi ons of each organismare prepared by grow ng the yeast
overnight 5 at 27 Con a rotating drumin yeast-nitrogen base broth (YNB)
with amno acids (Difco, Detroit, Mch.), pH 7.0 with 0.05 norpholine
propanesul phonic acid (MOPS). The suspension is then centrifuged and washed
twice with 0. 8¥97N&1225%hef ore sonicating the washed cel | sFHUrEOMPOG? 4
seconds (Branson Sonifier, nodel 350, Dapgry, Conn.). The singl et

bl ast ospores are counted ina 10 haermcytorreter and adjusted to the desired
concentration in 0.85%NaCl. The activity of the test conpounds is

determ ned usin ' ' u Test
conmpounds are dg’lwt%g‘ W%e%’ ?Zg;'%&g?ﬂp’]r mbﬁég%mgﬁo 64 g/ m
in YNB broth, pbttifivenadatel0.#0RG/ hFbavimrsennt biminisad 10p] mibbd wiento @or to
R M T R N e TN o
compound sol uti 40 ﬂ%d@ﬂ@.&@”?ﬁim aaaadaealoé@ﬂaﬁﬁmeaﬂtdng%w;%? are 64 to
0.125 gglm serves as a steril 1)5 cont rol | ank Tor the

&5

spect r ophot o%ret Vﬁrtous Q%‘é‘&’}aé of thetest gompasing isDMSO(up it 35%6)c The resktionise
tit | at 1 (fi I
mcrotitre pla Ql%v?{g% fRes Rt ?% z)i"h&tp's bétg e being 5%591 \2{ \Qﬁekcegﬁ 15%‘ (fina

i noculum si ze is gani sns nocu ate es are ated for
48 hours at 35 ﬁhosiﬂhm'lcl\alcﬂ (Gall ae2%nr e determ ned spectrophotonetrically by
measuring the absorbance at 420 urn (Automatic M cropl ate Reader, DuPont

I nstrunents, W after a f | at e 2 mnutes

with a vortex- n’&'xer%glpfﬁe{?e Seuninc%?g"’llef@é’qg%@ﬁo ﬁl ‘ﬁ Wfﬁdégc’ | nc.

Bol emi a, N.Y.). pHdsphdsaGied inthosrieH1 d5a Nﬁﬂﬂp&eMABHtﬂTEr blﬁt&egmedﬁdul oﬁfﬂhe ] ]
concentrati ng appro 3 (o reduction of the grow

conpar ed Wi 3& S@J"&R{m&re %ﬁt‘?&(‘”{ﬁb%/‘t?@ %ﬂ%%l%%&twﬂmesreﬁuétsa%ﬂﬂpned as

the |owest dr ugea@mca@aﬁrt&tea m%twl&&bvécuﬁ.ﬁ'ﬂiﬁmﬁnwttﬂ%uME viefis, <50%f the

control (1C50). Mnimal Cytol ncentrations (MCC) are determ ned by

sub-cul turing Hpllowieg flbmtlpmrﬂl‘t residoe isweashedgmwigeavind@® 1l oft56ir ahd Dext r ose

Wani ity o 208 EHOB s Bttt s R4S 28 L ioBAS 20 SRafitR O

is added, and then counted on a Packard Topcount for 30 seconds.

15  The % inhibition of the CDK2 activity is calculated and plotted in order to
determine the concentration of test compound required to inhibit 50% of the CDK2
activity (ICsp).

By means of the foregoing protocol, it was found that the compounds of Examples
93, 96, 99-104, 106-121, 123-125, 130-137, 139, 142-145, 147-150, 152-156, 158-

20 160, 162-164, 167-173, 177-179, 181-182, 184-190, 194, 196204, 208-213 and
215 have ICs; values less than 20 pM. The compounds of Examples 122, 126-129,
140, 141, 146, 157 and 161 each have ICsp values less than than 750 pM and most
have ICsp values of less than 100 pM.

B. CDK1/CyelinB Assay.

25 CDK1/CyclinB assay is identical to the CDK2/CyclinA above except that
CDK1/CyclinB (Upstate Discovery) is used and the enzyme is diluted to 6.25 nM.

In the CDK1 assay carried out as described above or by means of the protocol set
out in Example 240, the compounds of Examples 2C, 41, 48, 53, 64, 65, 66, 73, 76,



Protocol for the Biological Evaluation of Control of in vivo Wwole Pl ant
Fungi I nfection Conpounds of the forrmula (1) are dissolved in acetone, with
subsequent serial 5 dilutions in acetone to obtain a range of desired
concentration El nal eatnment vol unes are obtained by addjn vol upes of
0. 05% aqueousW@E{%%E‘{rM or 0.01% Triton X-100TM dependifid” PR

pat hogen. The conpositions are then used 2 test the activity of the
conpounds of the invention against tomato blight (Phytophthora infestans)
using the follow ng 10 protocol. Tomatoes (cultivar Rutgers) are grown from

seed in a soil-fE93, Peav2 hoes; | ' hEsyt ' are
10-20 cmtall. The g& ant s a?gﬁg g%,g%ﬁ;}g;ﬁ;&’ﬁ?,gf&,rhﬁggﬁ, laﬁ’tﬁﬁ%teﬂéed’?gét

compound at a r 3%% 199, 1980 94pH6, 299, 202-204,1267r2081218, 2ISANDI 218223 veere

i nocul ated by s ' ) r 2 suspensi of . Phytopht hor a
i nf est ans, and E’@%%@%@%&ﬁ@ﬁi%ﬁ%@%@r n %@3@‘?@%@%‘?@%@%
transferred to aiiR06heeryfewerdtohaes 13§ vdluedise e 10@u®f. ops on the untreated
control plants. Simlar protocols are also used to test the activity of the

conpounds ofsthﬁ¥gi!3@££ﬁ1 in conbatting Brown Rust of Wheat (Puccinia),

Powdery M | dew Ervsi phe vram nis), Weat (cultivar Mnon), Leaf

Bl ot ch of Wheat ,(Se toréa tri '&i), and G une Bl otch of Weat
(Lept osphaeri a QM—%&QMW I al ents The foregoi ng exanples are presented
for the purpose of illustrating the invention and should not be construed

as inposi ng any Akdags fornCDKM i@hibithe REREWSE chrfigd ot ByePtbhiaise drdvii | | readily
be apparent that nunmerous nodifications and alteratjonS nay be made to the
speci fi c enbodi Hsiweg. Sermany ysingdheir prepdetawy33BanQintsev dctivity A8sayl Thstrated in

th | i ting.f i.nGi derlying th
ivent on. a1 OBORERRRY o COT PRI BlBSmtBR) 1l orth forto e
enbraced by 10t hieactimpbtiasit (30l fdBvolichd)idEomposddst; 96 g1 Akaybuerpmiand for the

manuf acture of a nedj canent, for the %;olgh;yl axis or treatment of a di sease
P

d
state or condi t fURPAFEIgN LY SMINERES-Hiap .5, 3 mM MgClp, 3 pM Na-
orthovanadate, 1.2mM DTT, 50 pg/ml PEGagog, 5 ul ATP solution (final

concentration 1 uM [y-33P]-ATP (approx 5x10° cpm per well)), 5 pl test
compound (in 10% DMSO), 10 pl substrate/ 10 pl enzyme solution (premixed).

15 The final amounts of enzyme and substrate were as below.

Kinase Kinase ng/50 nl Substrate Substrate ng/ 50ul
CDK4/CycD1 | 50 Poly (Ala, Glu, Lys, | 500
Tyr) 6:2:5:1

The reaction cocktail was incubated at 30 °C for 80 minutes. The reaction was
stopped with 50 pl of 2 % H3POy, plates were aspirated and washed twice with 200
pl 0.9% NaCl. Incorporation of **P was determined with a microplate scintillation
counter, Background values were subtracted from the data before calculating the

20 residual activities for each well. ICsss were calculated using Prism 3.03.
The compound of Example 150 has an IC50 of less than 5 pM in this assay.

EXAMPLE 250
Anti-proliferative Activity




dependent ki nase, the conpound having the fornula (1): XORZ/ /| N-Y~-R3
NNNHH(I) or salts or tautoners or N-oxides or solvates thereof; wherein
X is a group RI-A-NR4- Ais a bond, C=0, NRO(C=0O) or QC=O wherein RO is
hydr ogen or droc rbyI optlonally substituted by hydrgx

al koxy; Y is at g’oﬁ? "5?2 n al kyl ene chain of 1, 2 or 3 car boﬁcﬁpgﬁ@‘”f’??m

|l ength; R is hydrogen; a carbocyclic or j]gterocycl I c group having from3
to 12 ring nmenbers, wherein the carbocyclic or heterocyclic group is
unsubstituted or substituted by one or nore substituent groups R10O; or a
A _s hydrocar bythe%elpaﬂﬁaiahw&hw@ HP&JniAJoHﬁcﬁ%ftﬁ?é iBViBh affiefermiad bl tue“t S
sel ected from hal ogen, hydroxy, rocar byl oxy, am no, nono-

di - Cl-4 hydrocanmmth@ablh?}’cbfmmmdsctouﬂnblmrewf@cklgtovuhgnmmnnbémfl ng

from3 to 12 ! et e clic groups
are unsubstltut or "su gf@@%ﬁ'@%ﬁ@@%ﬂ%ﬁbr mﬁfﬁ%tﬁ‘?%:?? %ﬁfﬁ ps R10, and
wherein 1 or 2 qNombﬁ MCcH, Bhaﬂe\a,tmnBexﬁés anumspm oﬁwrbmlof@hmumlagyampt l onal Iy

nyar ogen: - halbgahened 9oBiad S FIS Thas gm;éﬁ%g%%hy&%wﬁfvﬁb‘ﬁ ssilai y

substituted by h@&&@%azdﬁﬁ%%ﬁhoﬁkeﬁ rédlﬁlt KR3phfin, R?o:‘ cack ﬁi‘o‘ﬁ?ér@ti ?
hydr ogen and carbocyclic and heterocycli roups having from 3 to 2 ring
menbers, wher ei reellhae plataslanjec Po wellplatﬁetaeti |t@recgv&nfwl6shmmmrbmtothat ed or
substltuted by o %gﬂﬁ 4.1 S drogen
or a Cl. 4 hydrocag?bgpogrouﬁt%gp@ﬁ forgu ﬁﬁe‘%ﬁs b‘sp%ﬁ ‘ﬁ&% e"}%’ le or
Cl_4 al koxy; period 10% (v/v) Alamar Blue is added and incubated for a further 6 hours prior to

10 determination of fluorescent product at 535nM ex / 590nM em. In the case of the
non-proliferating cell assay cells are maintained at confluence for 96 hour prior to
the addition of inhibitor compounds for a further 72 hours. The number of viable
cells is determined by Alamar Blue assay as before. All cell lines are obtained from
ECACC (European Collection of cell Cultures).

15  Inassays against the human colon carcinoma cell line HCT 116 (ECACC No.
91091005), the compounds of Examples 10, 25-27, 41, 44, 46, 48, 50, 52, 53, 60,
62, 64-67, 69, 73-77, 79, 80, 83A, 86, 90-93, 95-98, 100-104, 106, 107, 109-121,
123-125, 131-134, 136-143, 147-155, 158, 159, 162-164, 166, 167, 178, 179, 185-
190, 192-205, 207-215 and 218-223 have ICs values of less than 20 pM and the

20  compounds of Examples 2C, 3, 29, 38, 39, 49, 51, 85, 89, 99, 108, 135, 160, 182,
183, 206 and 216 have ICsp values of less than 100 pM.

EXAMPLE 251
Measurement of inhibitory activity against Glycogen Synthase Kinase-3 (GSK-3)

The activities of the compounds of the invention as inhibitors of GSK-3 were

25  determined using either Protocol A or Protocol B below.

Protocol A

GSK3-B (Upstate Discovery) is diluted to 7.5 nM in 25 mM MOPS, pH 7.00, 25
mg/ml BSA, 0.0025% Brij-358™, 1.25% glycerol, 0.5 mM EDTA, 25 mM MgCl,,
0.025% P-mercaptoethanol, 37.5 mM ATP and 10 pl mixed with 10 pl of substrate



R10 is selected from hal ogen, hydroxy, trifluoronethyl, cyano, nitro,
car boxy, am no, nono- or di-Cl-4 hydrocarbyl am no, carbocyclic and
het erocyclic groups having from3 to 12 ring nenbers; a group Re-Rb wherein

Re is a bond, 0, CO XIC(X2), C(X2)X , XIC(X2)Xl, S, SO S R or
NR SO2; and ROVP2¥SWI%R&% ed from hydrogen, carbocyclic and %&é&g%@%g
groups having from3 to 12 ring nenbers, a@b® a C _3 hydrocarbyl group
optionally substituted by one or nore substituents selected from hydroxy,
oxo, hal ogen, cyano, nitro, carboxy, am no, nono- or di-Cl.4

hydr ocar byl am neuixC Thbabyehts ﬁli}@ﬁqZWMrpﬁﬁéﬁﬁbig@ycgéﬁgb?E%hﬁgvﬂg?ﬁdé-ﬁ start 0 12

ring nenbers and_wherein one or nore carbop atons 8 hydrocar byl

group may opt i ondfcoyerphinglayiof ster pith@Ss 1S vSBABOENZyER andqubstrey are@ided) XI  or
XIC(X2)XI; Ris r r - ., d Xl is 0, S
or NR and X2 istégéoﬁvezggﬁs %?Mgln%ﬁgggw %égﬁ Pﬁ%'{%\?\}%ﬁ%rt? %rgposu 3% t uent
group R10 conpr ilB¥80dup torit$ %}yl €Eheareactian ixdlpokd o mocded farimued beforgbeing, t he
sai d carbocyeglic, or heterocycl i ou be. unsubstituted or may itself
be substit ut éd \ﬂopﬁec{(}ﬂ%hme%ﬁseo(fp&ﬁ?ﬂggsp%q #d’jﬁff{jﬁ'o B¥Phind wherein
(a) such furtheprseodgt idaddol AGVAUBTDRY Cydlind 4488 shavdocyclic or heterocyclic
groups, which are not thenselves further substituted; or (b) the said

further substitgents go not include carbocyclic or heterocyclic groups but
are otherw se s fromthe groups listed above in the definition of

R10. 2. A pharmaceutical caonposition conpri si n%g_a conmpound_havi ng t he
formula (la): O%83RA(bwman) igdilyedtorg Yexwyaaking stock i 3051 Tris Pk D okt B

N-oxi des or sol v@iE$ of RRVE8Hun Amadate, 0.1% B-mercaptoethanol, 1mg/ml BSA. One unit

10 equals the incorporation of 1nmol of phosphate per minute phospho-glycogen
synthase peptide 2 per minute.

In a final reaction volume of 25ul, GSK3p (5-10 mU) is incubated with 8mM
MOPS 7.0, 0.2mM EDTA, 20uM YRRAAVPPSPSLSRHSSPHQS(p)EDEEE
(phospho GS2 peptide) , 10mM MgAcetate and [y->>P-ATP] (specific activity

15 approx 500cpm/pmol, concentration as required). The reaction is initiated by the
addition of Mg*+[y-**P-ATP]. After incubation for 40 minutes at room temperature
the reaction is stopped by the addition of 5ul of a 3% phosphoric acid solution.

10u1 of the reaction is spotted onto a P30 filter mat and washed 3 times for 5
minutes in 50mM phosphoric acid and once in methanol prior to drying and

20  counting.

From the results of the GSK3-B assays carried out using either of the two procols

set out above, it was found that the compounds of Examples 2C, 26, 48, 53, 65, 76,

77, 84, 86, 95, 102, 106, 119, 122, 123, 126, 127, 128, 129, 131, 134, 135, 138,

140, 141, 142, 143, 144, 145, 146, 147, 149, 150 and 151 each have ICs) values of
25 less than 10 M.

PHARMACEUTICAL FORMULATIONS

EXAMPLE 252
i) Tablet Formulation




wherein X is a group RI-A-NR4-; Ais a bond, C=O NRI(C=0 or QC=0O wherein
RO is hydrogen or Cl_4 hydrocarbyl optionally substituted by hydroxy or
Cl.4 alkoxy; Y is a bond or an al kylene chain of 1, 2 or 3 carbon atons in
length; R is_a carbocyclic or heterocyclic group having from3.t ring
nenbers, wher eWw’i”t"PPémpa%bocycl ic or heterocyclic group is uﬁgﬂﬁg?qoﬁﬂ‘fiﬁ or
substituted by one or nore substituent grdis R10; or a Cl-8 hydrocar byl
group optionally substituted by one or nore substituents selected from
fluorine, hydroxy, Cl-4 hydrocarbyl oxy, am no, nono- or di-Cl-4

hydr ocar byl am noA taué copésiisiydontainifg a BRhFHURE BEIhE CortiuPU@FispRepaitd iy 0m 3 to

12 ring nmenbers wherein the carbocyclic or heterocyclic groups afe
unsubsti t ut ed orMEiRgkilnesfdhe eampayad with Wyme of lastase (BR)ras pand@nee  and
wherein 1 or 2 ofdRsumdtdtie & LB grgﬁ: ; ,ﬂ&k ptionally
be repl aced by anaéadtaom or group se?g‘%tte OFJ%%E]%??J, ﬁ%]%%%%wgm IS
hydr ogen; hal ogemam@i4 al koxy; or a Cl.4 hydrocarbyl group optionally
substituted by hal ogen, hydroxyl or Cl-4 al koxy; R3 is selected from

hydr ogen and §ar6§@$&u’iec§&&%%her ocyclic groups having from3 to 12 ring

menbers, wherein or heterocyclic group is unsubstituted or
substituted by oRe_or re. substituen r QUPS 0. ~and R4 is rogen or a
Cl- 4 hydrocar byl é’?%sﬁl‘?r?éﬁﬁlgthoa{‘llfyregﬁrﬁépgwgﬁI@Bg%ﬁw@ﬂmﬂ%&%g Cl. 4
al koxy; and R10 (Ipwhielerigtclosoamdeiling e restltilg @iXrd ihid dtadafldiafyd har€yano,
nitro, carboxy, am no, nono- or di-Cl-4 hydrocarbylam no, carbocyclic and

het erocyclic gro %Wlﬁj-from3 to 12 ring nenbers; a group Ra-Rb wherein
Ra is a bond, 0, CO X C(X2), C(X2)X, XIC(X2)X1l, S, SO 502, NR SO2NR or

NR5Q2; and Rb i sg%@gﬁgﬁi FokRilafiydl ogen, carbocyclic and heterocyclic
groups having from3 to ring nenbers, and a Cl-8 hydrocarbyl group
optional ly sypst atgdbeRtlrdd¥oRPSsitin EPASRHREAdn BYG St af bk Grkphtcd By

dissolving a compound of the formula (T) (e.g. in a salt form) in water containing

10% propylene glycol to give a concentration of active compound of 1.5 % by
weight. The solution is then sterilised by filtration, filled into an ampoule and
sealed.

15  (iv) Injectable Formulation {I

A parenteral compositon 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.

(iv) Subcutaneous Injection Formulation

20 A composition for sub~cutaneous administration is prepared by mixing a compound
of the formula (1) with pharmaceutical grade corn oil to give a concentration of 5

mg/ml. The composition is sterilised and filled into a suitable container.

EXAMPLE 253

Determination of Antifungal Activity

25  The antifungal activity of the compounds of the formula (I) is determined using the

following protocol.



USSR == ]

hydr oxy, oxo, hal ogen, cyano, nitro, carboxy, am no, nono- or di-Cl-4

hydr ocar byl am no, carbocyclic and heterocyclic groups having from3 to 12
ring menbers and wherein one or nore carbon atons of the Cl-8 hydrocarbyl
226 group may optionally be replaced by 0, S, SO SO, NR, ,X 2) X
or X C(X2)X ; WO30854a18ct ed from hydrogen and Cl -4 hydroca?@'rlgﬁ%é)r‘lfgmg)g is
O Sor Wand X2 is =0, =S or =NR; and pr@2ided that where the substituent
group R10 conprises or includes a carbocyclic or heterocyclic group, the
sai d carbocyclic or heterocyclic group may be unsubstituted or may itself

be substituted Wﬁeftompemﬂlsafﬂléﬁecfagﬂﬂﬁ%panémmfimdhig’@ma%sﬂﬂﬂs,merei n
(a) such further_sypstituent groups, R1O include carbocyclic or heterocyclic

) | l

groups, which ar tropicalS Coadids albicasrATG( 36082 and<erypigpocey neofrmans. d
further substit t aiShs | MAGin j e L.} £o@r oups but
are ot herw se sgﬁeacut?ség%romsth%gdlgrOUSQB??%gﬁg%\%goglérﬁ&%g@%g*?m@'tion of
R10; together wiSihglet spsrensianscafteacndresniso exepprepiated byarowing the ®astAvemighound of
the formula (d b); ~X.Q R2 [ . [ N NN HH (] [ S or, tautoners or
N- oxi des or ol fé?fsef’ﬂéf%%@?g dF}gﬁﬁ‘éPé’F?f“&“ﬁOge@ang{?&@ﬁlmﬁﬁmw%%dsa bond,
C=0, NRI (C=O or(Di¥c6 Mo Prieh.)) pRer.0 withPosegephdline pfdpadestiptse asigy |
optionally substitu}%§d by hydroxy or Cl -4 al koxy; Y is_a baond or an_al kyl ene
chain of 1, 2 orMOlhr Bersuspesionisthenergirifugedandingshed aiosawiicd B2odNaCl
heterocycl i ¢ r Qb SitHink iR WalhdCechiZutdeiflon f5E 3Elchds HIAsBh Rohikr,
carbocyclic or heterocycli € group 1s unsubstituted or

model 350, Danbury, Conn.). The singlet blastospores are counted in a

10 haemocytometer and adjusted to the desired concentration in 0.85% NaCl.

The activity of the test compounds is determined using a modification of a broth
microdilution technique. Test compounds are diluted in DMSO to a 1.0 mg/ml ratio
then diluted to 64 pg/ml in YNB broth, pH 7.0 with MOPS (Fluconazole is used as
the control) to provide a working solution of each compound. Using a 96-well plate,

15  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
pg/ml). Well 1 serves as a sterility control and blank for the spectrophotometric
assays. Well 12 serves as a growth control. The microtitre plates are inoculated with
10 pl in each of well 2 to 11 (final inoculum size is 10* organisms/ml). Inoculated

20  plates are incubated for 48 hours at 35 °C, The MIC values are determined
spectrophotometrically by measuring the absorbance at 420 nm (Automatic

Microplate Reader, DuPont Instruments, Wilmington, Del.} after agitation of the
plates for 2 minutes with a vortex-mixer (Vorte-Genie 2 Mixer, Scientific
Industries, Inc., Bolemia, N.Y.). The MIC endpoint is defined as the lowest drug

25  concentration exhibiting approximately 50% (or more) reduction of the growth
compared with the control well, With the turbidity assay this is defined as the
lowest drug concentration at which turbidity in the well is <50%of the control

(IC50). Minimal Cytolytic Concentrations (MCC) are determined by sub-culturing
all wells from the 96-well plate onto a Sabourahd Dextrose Agar (SDA) plate,

30  incubating for 1 to 2 days at 35 °C and then checking viability.



substituted by one or nore substituent groups R10; or a Cl-8 hydrocar byl
group optionally substituted by one or nore substituents selected from
fluorine, hydroxy, Cl-4 hydrocarbyl oxy, am no, nono- or di-Cl-4

hydr ocar byl am no, and carbocyclic or heterocyclic groups having from3 to
12 ring menber s MHEP¥IA2627  the carbocyclic or heterocycl i cPEFEHBI0E03179
unsubstituted or substituted by one or noy® substituent groups R10, and
wherein 1 or 2 of the carbon atons of the hydrocarbyl group nmay optionally
be replaced by an atomor group selected fromO0, S, NH, SO 502; R2is
hydr ogen; hal oge%' thPLAE@g4koxy; or a C1 hydrocarbyl group optionally
substituted by harogen of Cl.4 al koxy; R3 is selected from carbocyclic and
het erocyclic grok plafor the Hiological Evalyatioh off Contnoboftie vivo Whele

LIS EOCHIANPT TE PC S il P i A
carbocyclic or h er. cyclic groups are unsubstituted or substituted by one
or nore substitu oups R10; and R4 is hydrogen or a Cl-4 hydrocar byl

group optionally_.substitufed.b hal ogen, .hydroxyl or,.Cl-4 al koxy, and R10
i's as defined incwa?%dip%'i?_f B’n@fd'%g‘s%ﬁl, g P Wo%é‘i‘%?@%%@ﬁ nAis
C=0, R4 is hysr oamﬂi,onmchc&onm@t@@aehnﬁéof&sﬁmu%aasﬁsomamea&@eﬁl aim3 or
claim4 wherein R2 is hydrogen or nmethyl. 6. A conpound according to claim

5 wherein R2 is FSlWpewfshobtained by adding fuolamenelifl. 0736 aaneans Tween-20 ™omi ns 3 t o
6 wherein RL is 0 £ 10oyenk rdimg”ﬂ ' rbocyclic or heterocyclic
group having froﬁﬁﬁgétﬁgﬁ% lroibng%gng%be S. ggﬁ%%gﬁ%gund according to claim?7
wherein Rl is an unsubstituted or substituted nonocyclic carbocyclic or

het erocycl i c gr olihe codnpositionhare thrett vaesktoriest thy activityl ofithe ®@nmpoundsaifithe wher ei n

t he carbocyclic Q . |Gy I stituted ne.or nore

substituent gr ou%lg g ea%&ﬁﬁ%xﬁ%to ;%h%?}tg?g’ﬁ?ﬁﬂ%ﬁ %ﬁgesggs)dgmgntﬁ%foﬁlﬁvv&qgai m | and

Rl0a i s sel etd edpiotoen). Tamagesn(cultivar Rutgers) are grown from seed in a soil-less peat-based
potting mixture until the seedlings are 10-20 cm tall. The plants are then sprayed to

run-off with the test compound at a rate of 100 ppm. After 24 hours the test plants
are inoculated by spraying with an aqueous sporangia suspension of Phytophthora
infestans, and kept in a dew chamber overnight. The plants are then transferred to

15  the greenhouse until disease develops on the untreated control plants.

Similar protocols are also used to test the activity of the compounds of the invention
in combatting Brown Rust of Wheat (Puccinia), Powdery Mildew of Wheat
(Ervsiphe vraminis), Wheat (cultivar Monon), Leaf Blotch of Wheat (Septoria
tritici), and Glume Blotch of Wheat (Leptosphaeria nodorum).

20  Eguivalents
The foregoing examples are presented for the purpose of illustrating the invention

and should not be construed as imposing any limitation on the scope of the
invention. It will readily be apparent that numerous modifications and alterations
may be made to the specific embodiments of the invention described above and
25  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.



hydr oxy, trifluoronethyl, cyano, nitro, carboxy, a group Ra-Rb wherein Ra is
a bond, 0, CO X3C(X4), C(X4)X3, X3C(X4)X3, S, SO or S, and Rb is
selected from hydrogen and a Cl-s hydrocarbyl group optionally substituted
by one or nore substituents sel ected fro@2Bydroxy, oxo, hal ogen, cyano,
nitro, carboxy 228 and nonocyclic non-aromatic carbocyclic or heterocyclic
groups having from 3 to 6 ring nenbers; wherein one or nore carbon atons of
the C1.8 hydrgcanmed group nmay optionally be replaced by 0, S, SO 502,
X3C(X4), C(X4) X3 or X3C(X4)X3; X3 is O0Oor S; and X4 is =0 or =S. 10. A
conpound according to claim9 wherein RlOa is sel ected from hal ogen,

hydr oxy, trifllor onBtause of a cgmgapndier tae mpsiastyre Rh aimedicamentifsth, and Ro is

sel ected from hydr r . i .1t ut ed
by one or nore su st8 ﬁ%? gﬂgeéﬁ%gé?tgﬁq fdr?%rgng%%}? gig‘?@@ﬁ%’g@%{egﬁﬁaﬁﬁ% 6
menber ed sat ur at ed depetdeaykinase, dredohgoendhadhg thedomugs (I)11. A conpound
according to claim9 or claim10 wherein Rl is a phenyl ring having 1, 2 or
3 substituents |located at the 2-, 3-, 5- or 6-positions around the
ring. 12. A conpound according to clai erein: (a) the phenyl group is
2- nonosubsti tuted, 3-nonosubsti tﬁtzed, i sulstituted, 2,3-disubstituted,
2,4-disubstituted 2, 5-disubstituted, Kisubstituted or
2,4,6-trisubstituted; or (b) the phenylLjgroupHis: (i) nonosubstituted at the
2-position, or disubstituted at positqons 2- and 3-, or disubstituted at
positions 2- and 6- with substituents selected fronql)fl uorine, chlorine and
Ra- Rb, where Ra is O and Rbis Cl.4 alkyl; or (ii) nonosubstituted at the
2-position wth a sulsslts enfawemeey @dY-odides posalvaiesgherael; chlorine; C .4 al koxy
optionally substituted By one or nore fluorine atoms; or disubstituted at
the 2- and 5-positions with substituents selected fromfluorine, chlorine
and net hoxy. X is a group R'-A-NR*-;

A is a bond, C=0, NR¥C=0) or O(C=0) wherein R? is hydrogen or
Ci.4 hydrocarbyl optionally substituted by hydroxy or C,.4 alkoxy;

Y is a bond or an alkylene chain of 1, 2 or 3 carbon atoms in length;

R' is hydrogen; a carbocyclic or heterocyclic group having from 3 to
12 ring members, wherein the carbocyclic or heterocycelic group is
unsubstituted or substituted by one or more substituent groups Rw; oraCis
hydrocarbyl group optionally substituted by one or more substituents selected
from halogen, hydroxy, Ci.4 hydrocarbyloxy, amino, mono- or di-C).4
hydrocarbylamino, and carbocyclic or heterocyclic groups having from 3 to 12
ring members wherein the carbocyclic or heterocyclic groups are unsubstituted
or substituted by one or more substituent groups R'®, 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, SO3;

R? is hydrogen; halogen; C,.4 alkoxy; or a Cy.4 hydrocarbyl group
optionally substituted by halogen, hydroxyl or C;.4 alkoxy;

R’ is selected from hydrogen and carbocyclic and heterocyclic groups
having from 3 to 12 ring members, wherein the carbocyclic or heterocyclic
group is unsubstituted or substituted by one or more substituent groups R'Y;

and



13. A conpound according to claim3 having the formula (Il): 229 ORL NH O
RYZ / N'Y'"R3 NNHH(Il) wherein R, R2, R3 and Y are as defined in any
one of clainms 3 to 12. 14. A conpound accor di ng to claim 13 wherein: (a) R
is phenyl optionally substituted by one op24rore substituents selected from
fluorine; chlorine; hydroxy; Cl_3 hydrocarbyl oxy; and Cl.3 hydrocar byl
wherein the Cl1_3 hydrocarbyl group is optionally substitut ed by one or nore

substituents chosen fro'ﬁ“gé’ﬂﬂ}d} enSrlaL@lrJlW?iroc gqg}yloné} ﬁ%stitﬁ{%ﬂ%e‘nd di -

Cl 4 al kyl am no, saturated carbocyclic groups rrng nenbers or
saturated heter ocymhlogelgr‘rxydp:e:ybérel -aalk&y i ng rrenbers and containing up to 2

het eroatons sel ected fr 0, a N;.qr (b is. n uns tituted henyl
group or a 2-nonosubsti S{P @&eﬁﬁtegg{?ﬁbgaﬁ%‘& %‘YFF@ @rBF?k}Hi’tqyf”ﬁﬁ’ é’b“

di substituted or 2c&bdksUWashé HbRA or Eh@?)/h &6@&1‘93/1915111% carbocyclic and

3-di hydro- benzo[ |, 4] di oXi ne, where the substl tuents are sélected from

hal ogen; hydroxyl ; he]ercsyalll«gmyps bavingfo JatolyIringrroemberniregroip R™-Rievicteis

ol 9roup L2 OBt WP R I P A B oL 0 sGTagal o,

to 6 ring nenbers @@Nw’ 08 NIRIS 0} &l d IR ti e sedsrysl ﬂr@m%r@%?&n Q:Erb'éc?éhcﬁmﬂl ng
menbers and containing 1 or 2 het er oat ons sel ected from N and 0; (c) R1

i s sel ected from uhs@msyrliugouPpbrying ffO@&mdérTB}SHéWbef s,2nd iyfeirsd i
2- h h |, 2- |,
et hoxypheny 3 i @%&)ﬁﬂ%ﬁ)ﬁfm@, %_%lg:lgrf o Hog Stlt%l‘lt)s %1@%5 }roﬂp eny

3-fl uorophenyl , uor o
f 1 uor o- 6- hydr oxyphégstloxy 2oxol, hﬂbgerﬁcymiohﬁmphﬁhmly,, aﬁhﬂd w@no- br dinBthoxyphenyl ,
2-chl oro-6- et hoxy% ocar’bylzamfnlléJ %;r%ogycqgtagg)ﬁegpo%r;clllc gr%ugs: having from 3 to 12
ring members and wherein one or more carbon atoms of the C,.g hydrocarbyl
group may optionally be replaced by O, 8, SO, SO,, NR®, X'C(X?), cxhx!
or X'C(XHX!;

R is selected from hydrogen and C;_4 hydrocarbyl; and

X'is 0, S or NR® and X? is =0, =S or =NR";
and provided that 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'® and wherein (a) such further substituent groups R
include carbocyclic or heterocyclic groups, which are not themselves further
substituted; or (b) 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'°.

2, A pharmaceutical composition comprising a compound having the formula
(Ia):
X o
2
R Y

~ e
N—N  H
H (Ia)

or salts or tautomers or N-oxides or solvates thereof;



di chl orophenyl and 2-chl oro-6-fl uorophenyl; and is optionally further

sel ected from 5-fluoro-2-nethoxyphenyl; or 230 (d) Rl is selected from

2, 6-di fl uorophenyl, 2-fluoro-6-nethoxyphenyl, 2,6- dichlorophenyl and

2-chl oro-6-fl uorophenyl. 15. A conpound according to any one of clains 3 to
14 wherein R3 is selected fron1nnnocycl?%5carbocyclic and heterocyclic
groups having from3 to 6 ring nenbers. 16. A conpound according to claim
15 wherein R3 is a non-aromatic group selected from cyclopropyl,

cycl obutyl, cycl opdrigih, cycl ohexyl, tetrahydropyran, tetrahydrofuran,

pi peridine and pyrrolidine groups., 17, A conpound according to claim15 or
claim 16 wherein the c§?56@?EFP§“ﬁH R‘l‘rieterocyclic groups are substituted by

1, 2 or 3 substituents I dck g “Eh. : j |y
ARl AHRICEHONRE M 2G5 C-6) »&}&élh%X%%b%ﬁ1 A

substituted by one or substituents sel ected from “hal ogen, o)
al koxy and five afdsdiydrocerybomibngHy substibded helherogyel € alkegs cont ai ni ng |

or 2 heteroatons sel ected from O, and S .th et erocycl jc r.ings being
optionally further sub?{elstﬂhogg]%ﬂn%lﬂ(gpe(ﬂ: ch@?é’?blijﬁr §§?r§é’b§{°§ﬁdn\’\ﬁ’§?}bi n the
S, when present, may b&'psgsaBbeyasic Or h&itoRyclR@oup kakidlg BbisY3 toOI dignal 1y

substituted by one or substituents selected from hal ogen, hydroxy, Cl4
al koxy, ami no, C1.menghers; vagreinsipydaghvichieic @ hetsraygherBwupds uwéiitﬂ&‘leﬂw groups,

phenyl (optionall NSt | r sd. i t rom
Ralogen. ot byt SATREAL bbRCo Mol Bl o bt RE o BT Bua RS BE 8 L
het erocycl i c ri ngsptiomillyisabstguted by ofle bemercabaimerte bdedtedfromrfumride, N and S,
the heterocyclic rings being optionally further sllégstituted hy . one or, nore

Cl_4 groups and V\/rli’éf % & metiygro Ok a8iEH MARRY O ‘(folr“el%ifﬂcaﬁ%’ langyno gmdo
Doy TR B Bl 9080 8 i
the carbocyclic or heterocyclic groups are unsubstituted or substituted by one
or more substituent groups R'’, 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?is hydrogen; halogen; C,.4 alkoxy; or a C).4 hydrocarbyl group
optionally substituted by halogen, hydroxyl or C,_4 alkoxy;

R’ is selected from hydrogen and carbocyclic and heterocyclic groups
having from 3 to 12 ring members, wherein the carbocyclic or heterocyclic
group is unsubstituted or substituted by one or more substituent groups R,
and

R* is hydrogen or a C;.4 hydrocarbyl group optionally substituted by
halogen, hydroxyl or C,.4 alkoxy; and

RY is 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(XHX!, X'C(XxHX!, 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 C, 4 hydrocarbyl
group optionally substituted by one or more substituents selected from
hydroxy, oxo, halogen, cyano, nitro, carboxy, amino, mono- or di-C;4
hydrocarbytamino, carbocyclic and heterocyclic groups having from 3 to 12

ring members and wherein one or more carbon atoms of the C,.3 hydrocarbyl



carboxy and Cl.4 al koxycarbonyl; Cl1.4 al kyl am nosul phonyl and CJ-4

al kyl sul phonyl am no; 231 Cl-4 al kyl sul phonyl; a group O Hets or NH Hets
where Hets is a five or six nenbered saturated heterocyclic ring containing
| or 2 heteroatons selected fromO, N an@26, the heterocyclic rings being
optionally further substituted by one or nore CJ-4 groups and wherein the
S, when present, may be present as S, SO or SQ2; five and si x menbered

saturat ed het er ocyghi, RYB AR BMEEd b SA&®S if rom O,
N and S, the het er%rcylgfnlag I‘gl cr)lgs@ EIIE% opt |}§?1a Ty~ e%‘:‘dt:?rt er sug{ejtltut ed by one

or nore Cl. 4 groupg&ﬁ‘dxvﬁiarel n the S, when present, may be present as S,
SO or S2; oxo; and X o] and eroarvyl .rin cont ai ni ng up
to two nitrogen ring B &F'E° mﬁ%ﬁoﬂﬁﬁoﬁﬂﬁpgﬁéﬁwg@éﬂgﬂ Fﬁ‘?ed by one or
substituents sel ected fxbmo, h;a&qgghandmeﬂgy—.lo adsd;,rm[tfoxy 18. A conpound
according to claim3 havin ‘the formula (1 V) R- (R11)r SNHO T 2 RN

U NNHH(IV) omdgspyide ﬁhat‘ahfersﬁlﬁ%lbmwwtmwé% pmpHFssArdaclydrsgeos |
wherein R and R2 &Qﬁa lﬁ&fﬂe&&&'c np g ORE s ¢ %cg{l RCRILRY cgcfi‘é E%’upan d 2

optional second bon res heen Scar. ons nu red
one of Uand T is may Be:mmﬂbitrtmﬁdGHﬁ;ayG]lsBIBe subistifaiadl wi‘isﬂaﬂe on‘\i(n@dﬁﬁheIO and

S(Ot; and the ot he t?tLenLtJ gzric;]u%sﬁ s nd’ ng'gltlf(d) sucﬁ IElﬂh&:’?ls stltueht groups lg_dR'
include carbocyclic or heterocyclic groups, which are not themselves further
substituted; or (b) 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'°;

together with a pharmaceutically acceptable carrier.

3. A compound of the formula (Ib):

X 0
2
R\NH/Y\RS

/
N—N
H (Ib)

or salts or tautomers or N-oxides or solvates thereof;
wherein

X is a group R!-A-NR*-;

A is a bond, C=0, NR&(C=0) or O(C=0) wherein R® is hydrogen or
C1.4 hydrocarbyl optionally substituted by hydroxy or C,.4 alkoxy;

Y is a bond or an alkylene chain of 1, 2 or 3 carbon atoms in length;

R!is a carbocyclic or heterocyclic group having from 3 to 12 ring
members, wherein the carbocyclic or heterocyclic group is unsubstituted or
substituted by one or more substituent groups R'’; or a C,_g hydrocarbyl group
optionally substituted by one or more substituents selected from fluorine,
hydroxy, C;.4 hydrocarbyloxy, amino, mono- or di-Cy.4 hydrocarbylamino, and

carbocyclic or heterocyclic groups having from 3 to 12 ring members wherein



CR'")2, and C=O, r is 0, 1, 2, 3 or 4;, t is 0, 1 or 2; RI' is selected from
hydr ogen, hal ogen, Cl1.3 alkyl and Cl.3 al koxy; R13 is selected from
hydrogen, NHR14, NOH, NOR14 and Ra-Rb; R14 is selected from hydrogen and
Rd-Rb; 232 Rd is selected froma bond, Q27 C(X2) X1, SO and SO02NR, Ra, Rb
and R are as defined in any one of the preceding clains; and R15 is
selected from Cl -4 saturated hydrocarbyl optionally substituted by hydroxy,
C, .2 al koxy, hal 0geR carmoRydREbSG che %p@gﬁ?%maﬁﬁ%d%EMm(&éwyo&ror

het er ocycli c group, provi ded that U %lnd T cannot be si mul taneously. 19. A
conpound accor di ngmoge Sﬂbailtiﬁtﬁrlt&mwﬂh Btnﬁevhemlnﬁloa%df‘t@carb@ Fomsof tR"tu NH
OT R/ / NNN salt N- oxi des_or. sol vat es
t hereof; wherein 05‘%&?8#3.1‘]@/ ﬁ%@?& ogti?né'iily i)a r?}ﬁ%cr%d%qun aﬁlﬁfggm&ﬂl lieﬁfs% NRI a
N(O RL5, 0 and S(Oibin @8 NHESOL$@s; of U and T is selected from CH2, CHR11,
C(RL 1)2, and GO r is Q, 1 or 2; t is 1 or 2; R11 is selected from
hydr ogen and C1.3 al kyI R lqugns}éﬁl%%ﬂﬂe@li?’éﬂ%hmﬂ@eﬁlﬁma@é’ H9Up R14 is
sel ected from hydr s§&lcectad, xyf om a bond, CO C(X2)XI,
SO2 and SO2NR; R158 g%lggd@d%ﬂi%&gﬂl& ﬁr at e " hydr ocar byI optionally
substituted by hydr oxyR GIseE:cwkilfmnycarhest)mgeand)hetaronpa‘lmcgrohpsdlaﬁmgcfrom3

6- menber ed carbocycl ] or tero and Ra, Rb and R are
as defined in any h ’"(BIFg ’Lnf%1 B‘ise‘é’g%‘ Eg%fgﬂg’d‘?@rhﬂe@ﬁﬁwau@@éﬁrd| ng to
claim19 wherein Tuhs%baﬁh@eto?éuﬁsﬁam&?@ne%’% subdtitdeRL groubfR®; o O R15, 0
and S(O)1 and U is sel ec;l from CH

is hydrogen or a C1 4 hydrocarbyl group optionally substituted by
halogen, hydroxyl or C,.4 alkoxy; and

R' is as defined in claim 1.

4, A compound according to claim 3 wherein A is C=0, R* is hydrogen, and Y
is a bond.

5. A compound according to claim 3 or claim 4 wherein R? is hydrogen or
methyl.

6. A compound according to claim 5 wherein R? is hydrogen.

7. A compound according to any one of claims 3 to 6 wherein R' is an

unsubstituted or substituted carbocyclic or heterocyclic group having from 3 to

12 ring members.

8. A compound according to claim 7 wherein R! is an unsubstituted or

substituted monocyclic carbocyclic or heterocyclic group.

9. A compound according to claim 6 or claim 7 wherein the carbocyclic and
heterocyclic groups are substituted by one or more substituent groups R or
R'% . wherein R is as defined in claim 1 and R!'% is selected from halogen,
hydroxy, trifluoromethyl, cyano, nitro, carboxy, a group R*R® wherein R* is a
bond, O, CO, X3C(X", cXHx?3, X}c(xhx3, S, SO, or SO,, and R” is selected
from hydrogen and a C,.g hydrocarbyl group optionally substituted by one or

more substituents selected from hydroxy, oxo, halogen, cyano, nitro, carboxy



C(R11)2, and C=O and R11l is selected from hydrogen and nethyl (preferably
hydrogen). 21. A conpound according to claim20 wherein: 233 (a) R10. is
sel ected from hydrogen and Rd-Rb where Rb is selected from hydrogen;
monocyclic carbocyclic and heterocyclic ¢@28ups having from3 to 7 ring
menbers; and CJ-4 hydrocarbyl optionally substituted by one or nore
substituents selected from hydroxy, oxo, hal ogen, am no, nono- or di-Cl4

hydr ocar byl am no, &ﬂﬂmﬂﬁ(ﬁ@w@h&i—aﬁﬁé@i@%ﬁﬂi&ﬁlﬁﬂﬂhB@P&S/@Hd’?ﬂohﬁsHd fFomhavi ng
from3 to 7 ring nenbers and wherein one or nore carbon atons of the C -4

hydr ocar byl group A#g6speginsmabars vhergie pneeegomcaghontorsrp! hek1sNR |

X C(X2), C(X2)X ; I I I i ) r-ocasbyls, and Xl
is 0, Sor NR andh%b?asrﬁﬁé? 8'5—1"%9‘8& ogﬁﬁlwggg%gs&a%)[%sﬁg Ig?:gggég (?éﬁo?h
hydrogen, Cl-4 al kg(XYEf oo RACYHX L6t Qusres] apy X' lisreO@res. a five or six
menbered saturated heterocyclic group, cyclopropylnmethyl, substituted or

unsubsti tutedipyri dydonfpourd aédeYding S3/E1akn & WiRekiPOR "B nsdehsiddtiring dalopigny| - Cl - 2
al kyl, C -4 al koxycarbonyl , substituted and ynsubstituted phenyl- Cl 2

al koxycar bonyl , subxdrxyitafueremethyberoun Bi-Bd whereinB® & ahonder & ang B & oar y|
groups such as pyrij L. di C - - . I 4
al kyl sul phonyl . Zzgeqégt%%ﬂng%%}éggggﬁ%%r*(lld.‘;{hgargﬁ%'bglﬁ%)é%foétﬂ ﬁaﬁi s&%ﬂtﬂgﬁﬁ%
havi ng t he fornmul aocfeVer)moreRhBgtitqdaks seRbdal from MyiliOxN; halkgeNand\s didb H (Va) or
salts or tautoners or N oxi desefgr ]§O| vElt es, thereof, wherein Rl4a is selected
from hydrogen, Cl -ﬂl%bﬁ‘v’% SaREatEhearPoFyelinang hejeragyadiy sroups.

11. A compound according to claim 9 or claim 10 wherein R' is a phenyl ring

having 1, 2 or 3 substituents located at the 2-, 3-, 4-, 5- or 6-positions around

the ring.

12. A compound according to claim 11 wherein:

(a) the phenyl group is 2-monosubstituted, 3-monosubstituted, 2,6-
disubstituted, 2,3-disubstituted, 2,4-disubstituted 2,5-disubstituted, 2,3,6-

trisubstituted or 2,4,6-trisubstituted; or

(b) the pheny! group is:
(i) monosubstituted at the 2-position, or disubstituted at positions
2- and 3-, or disubstituted at positions 2- and 6- with substituents
selected from fluorine, chlorine and R%-R®, where R? is O and R%is C,.4

alkyl; or

(i)  monosubstituted at the 2-position with a substituent selected
from fluorine; chlorine; Cy.4 alkoxy optionally substituted by one or
more fluorine atoms; or disubstituted at the 2- and S-positions with

substituents selected from fluorine, chlorine and methoxy.

13. A compound according to claim 3 having the formula (I1):



fluoro, cyclopropyl nethyl, phenyl-Cl 2 alkyl, C, .4 al koxycarbonyl,

phenyl -Cl1. 2 al koxycarbonyl, Cl.2-al koxy-Cl1.2 alkyl, and Cl-4

al Kyl sul phonyl, wherein the phenyl noieties when present are optionally
substituted by one to three substituent®29elected fromfluorine, chlorine,
Cl-4 al koxy optionally substituted by fluoro or Cl _2-al koxy, and Cl1_4 al kyl
optionally substituted by fluoro or C 1. 2-al koxy; 234 ws0,1,20r3; R2is
hydrogen or nethyl, nost preferably fydrogen; RI'1 and r are as defined in
any one of clains 19 to 21; and Rng:s selected fromfluorine; chlorine;
Cl.4 al koxy optionally substi t uRed fluoro or Cl.2-al koxy; and Cl14 al kyl
optionally substituted by fluoro or Hz-calkoxy. 23. A conpound accordi ng
to claim22 wherein R2 i s hydroggen. . Alconpound according to claim22 or
claim?23 wherein wis 0 or wi ; aY phenyl ring is

2- nonosubstituted, 3-nonosubstituted, 2, 6- substituted, 2,3-disubstituted,
2, 4-di substituted 2,5-disubstitutedN2N3 6- trisubstituted or
2,4,6-trisubstituted, and R' is hydrbgen. 25. A corpund according to claim
24 wherein the phenyl ring is disubstituted at positions 2- and 6- with

substituents selected .fr B lgs0r i chl,orine and et hoxy., 26., A conpound
according to any on@er%lplgpgi’ afgqfe%refgd\%ﬂléer%épﬁnwﬂgof@aﬁ%}&églgh or net hyl.
27. A conpound according to claim?25 of the fornmula (VIb): R2la OD NH O
CR20 R22a~ N4. A compound according to claim 13 wherein:

(a) R' is phenyl optionally substituted by one or more substituents selected
from fluorine; chlorine; hydroxy; C,.; hydrocarbyloxy; and C,.3 hydrocarbyl
wherein the C;_; hydrocarbyl group is optionally substituted by one or more
substituents chosen from hydroxy, fluorine, C.; alkoxy, amino, mono and di-
Ci.4 alkylamino, saturated carbocyclic groups having 3 to 7 ring members or
saturated heterocyclic groups of 5 or 6 ring members and containing up to 2

heteroatoms selected from O, S and N; or

(b) R is an unsubstituted phenyl group or a 2-monosubstituted, 3-
monosubstituted, 2,3 disubstituted, 2,5 disubstituted or 2,6 disubstituted
phenyl group or 2, 3-dihydro-benzo[1,4]dioxine, where the substituents are
selected from halogen; hydroxy!; C,.; alkoxy; and C,.; alkyl groups wherein
the Cy_; alkyl group is optionally substituted by hydroxy, fluorine, C,.; alkoxy,
amino, mono and di-C;.4 alkylamino, or saturated carbocyclic groups having 3
to 6 ring members and/or saturated heterocyclic groups of 5 or 6 ring members

and containing 1 or 2 heteroatoms selected from N and O; or

(¢) R!is selected from unsubstituted phenyl, 2-fluorophenyl, 2-
hydroxyphenyl, 2-methoxyphenyl, 2-methylphenyl, 2-(2-(pyrrolidin-1-
ylethoxy)-phenyl, 3-fluorophenyl, 3-methoxyphenyl, 2,6-difluorophenyl, 2-
fluoro-6-hydroxyphenyl, 2-fluoro-3-methoxyphenyl, 2-fluoro-5-
methoxyphenyl, 2-chloro-6-methoxyphenyl, 2-fluoro-6-methoxyphenyl, 2,6-
dichlorophenyl and 2-chloro-6-fluorophenyl; and is optionally further selected
from 5-fluoro-2-methoxyphenyl; or



NNHH(VIb) or salts or tautoners or N oxides or solvates thereof;
wherein R20 is selected fromhydrogen and nethyl; R2la is selected from
fluorine and chlorine; and R22a is selected fromfluorine, chlorine and
met hoxy. 28. A conpound according to claim 26 selected from 235

4- (2, 6-di fl uoro-benzoyl am no) - 1H pyr azol elH car boxylic acid piperidin-4-
yl am de; 4-(2, 6-difluoro-benzoyl am no)-1H pyrazol e- 3-carboxylic acid
(1-net hyl - piperidin-4-yl)-am de;

4- (2, 6-di chl or o- beid)d¥/| iasslaayd bk 6-adiftloeephengls bDdipkd-6-methekyphpeyl] 26n- 4-

yl am de; and 4-(2-f| uoro-6-net - ben | anj no) - 1H pyr azol e- 3- car boxylic
acid piperidin-4- 9}°§ r@eni&nﬁ%égﬂr&jé OPEYPti ng to claim3 which is

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

pi peridin-4-ylianm da @mpbudahtcdih e®hny & of AARTBAY N wARESH #F NselRte@ny One
of clainse 3 to 29 wherein the COI’YDOUI’]C?,IS inthe formof a salt. 31, A
phar maceut i cal confe8] mpeeryatie eartbipgyglic andhetenerycliogiennsihavingdramageo Githgi s as
defined in any onem%;_nb%l_sai me 3 to 29. 32. A pharnaceutical conposition
according to claimZ2 or 31 which is in a form suitable for i.v.

adm ni stration 33. A pharnmaceutical conposition according to claim 32 which
is suitable fa6. adndommundacandiny to et 5 oherin Rhfsusiararoddtic glompuse of a

conmpound as defined . in y one, of clains, 2 to 29 for th manuf acture of a
nedi canent for theSﬂ?‘ﬁ?fﬂf}f”é‘)ﬁygomoﬁyh=éé{FIHE‘Hﬁ’LGYC gpentdesictoheXylat e or condition

redi ated by a cycl idaRRSRASAlcHiRN A pipdin 30 HindicBOUA as def i ned

in any one of clains 1 9 for t

17. A compound according to claim 15 or claim 16 wherein the carbocyclic and

heterocyclic groups are substituted by 1, 2 or 3 substituents selected from:
¢ halogen

o ()4 alkoxy optionally substituted by one or substituents selected from
halogen, hydroxy, C;.; alkoxy and five and six membered saturated
heterocyclic rings containing 1 or 2 heteroatoms selected from O, N and S, the
heterocyclic rings being optionally further substituted by one or more C;4

groups and wherein the S, when present, may be present as S, SO or SO;;

s (4 alkyl optionally substituted by one or substituents selected from halogen,
hydroxy, Ci.4 alkoxy, amino, C;.4 alkylsulphonylamino, 3 to 6 membered
cycloalkyl groups, phenyl (optionally substituted by one or more substituents
selected from halogen, methyl, methoxy and amino) and five and six
membered saturated heterocyclic rings containing 1 or 2 heteroatoms selected
from O, N and S, the heterocyclic rings being optionally further substituted by
one or more Cy.4 groups and wherein the S, when present, may be present as
S, SO or SOy;

o hydroxy;

¢ amino, mono-Cy.4 alkylamino, di-C 4 alkylamino, benzyloxycarbonylamino

and C,4 alkoxycarbonylamino;
e carboxy and C,4 alkoxycarbonyl;

¢ (,4 alkylaminosulphony! and C;.4 alkylsulphonylamino;



manuf acture of a medi canent for the prophylaxis or treatnment of a disease
state or condition selected fromproliferative disorders, viral infections,
aut oi nmune di seases and neur odegenerative di seases. 36. The use according to
claim 35 wherein the disease state or cond3tion is a proliferative

di sorder. 236 37. The use according to claim36 wherein the proliferative
di sorder is a cancer. 38. The use according to claim 37 wherein the cancer
is selected froma cardyIQiiphddll;t he bl adder, breast, colon, kidney,

epiderms, liver, lung, oesophagus, gall bladder, ovary, pancreas, stomach,
cervix, thyroid, jpro Fl'ﬂ-l?}-'l OPQILL. i oi d
| i neage; a hemat (')poal %’%6{'%%;& 0 e%&%%ﬂ?%ﬁéé’? S:"#g?rg?%{% (S)Art i ce@I ar

cancer; a tunour ofheressoibyingosainirign] ol hetelutonifselebRddrmi 0N @1d S, the
peri pheral nervous s steg]_ terat ocarci nona;

nel anqQma; senj.n :
ost eosar cona; xer odEFEREYSIiG HBAY %?Ptk%’lg]di’ REERsHited P gReopamesIGiscul ar
cancer; or Kaposi' | i in the
p ?rréxgj;sf‘a gﬁvptﬁﬁxath?sﬂ, wheh g?é‘s@ﬂtr %ﬁgbé;geé‘eln%m, whgHei n.

henmat opoi etic tuno l'i'neage 1s feukKema, acute TynphoCytic

| eukem a, B-cell _| yyitpho T-cell o | Hodgki n' s | vnphong,

non- Hodgki n' s Iy?rpr{'%aapg%gﬁ rpgmg%rﬁl satﬁ%ﬁ%ﬂ%ﬁe&?q&ﬂgg&g%g I}t%gpnlg;./ln%rr?orm. 40. The
use according to clieteadnyhaéredfibmed MBaEE, the hatehRNCKY risd Rei@shtionelly
breast cancer, ovarjan cancer, colon cancer, prostate cancer, oesophageal
cancer, squanous cafnﬁw,sugs{mutﬁ%hygﬁamme@¢n-4gm@5caa¥idmf—'@%§he S Whephe use of
a conmpound as defi i ¢ 0 29 for the manufacture of a
medi canent for therb?%ég?n@b‘gﬁ%%%% ?/’?sag?gég%’ a disease state or condition
in a patient who has been screened and has been determ ned as suffering
from or being al 8kt suffering from a disease or condition which

woul d be susceptible to treatment with a conpound having activity _against
cyclin dependent ®kiskesembgred apyl 3nd belgeparyd rings sompiapg U tPdWo ditregeasigound as

defined in any one n?gmgérggﬁ’@be’%ng B&icﬁ'l%lly Wil B EiCorsabR thettS selected from

halogen, methyl and methoxy.

18. A compound according to claim 3 having the formula (IV):

O
R! GRS
NH o ﬁT
2
R W‘LN DN U
N—N

: av)
or salts or tautomers or N-oxides or solvates thereof;
wherein R' and R? are as defined in any one of the preceding claims;
an optional second bond may be present between carbon atoms numbered 1
and 2;
one of U and T is selected from CH,, CHR", CR!'R"3, NR", N(O)R15 , O and
S(O)y; and the other of U and T is selected from , NR'™. 0, CH,, CHR",
C(R'"),, and C=0;ris 0,1,2,3 or4;tis 0, 1 or 2;
R is selected from hydrogen, halogen, C.; alkyl and C).; alkoxy;
R" is selected from hydrogen, NHR'*, NOH, NOR'" and R*-R";
R'* is selected from hydrogen and R%-R";



(i) the reaction of a carboxylic acid of the formula R -CO2H or an
activated derivative thereof with a 4-am no-pyrazole of the formula (X 1I):
NH2 O RYI/ ~Y~R3 N-NHH (XII) 237 wherein Y, R, R2 and R3 are as defi ned
in any one of clains 3 to 29; or (ii) the reaction of a conpound of the
formula (XI11): XO RZZ OH NNH (Xlbhky with a conpound of the fornula
R3-Y-NH2 where X, R2 and R3 are as define in any one of clains 3 to 29.

R is selected from a bond, CO, C(X*)X!, SO, and SO,NR*;

R?, R’ and R°® are as defined in any one of the preceding claims; and

R" is selected from C,_4 saturated hydrocarbyl optionally substituted by
hydroxy, Ci.2 alkoxy, halogen or a monocyclic 5- or 6-membered carbocyclic

or heterocyclic group, provided that U and T cannot be O simultaneously.

19. A compound according to claim 18 having the formula (IVa):

(IVa)

or salts or tantomers or N-oxides or solvates thereof’

wherein one of U and T is selected from CH,, CHR", CR""R"’, NR",
N(OR", O and S(O);; and the other of U and T is selected from CH,, CHR,
C(R™),, and C=0;ris0,10r2;tis 0, 1 or 2;

R is selected from hydrogen and C,.; alkyl;

RY is selected from hydrogen and R*R";

R is selected from hydrogen and R%-R”;

R%is selected from a bond, CO, C(X)X!, SO, and SO,NR®;

R is selected from C .4 saturated hydrocarbyl optionally substituted by
hydroxy, Ci.; alkoxy, halogen or a monocyclic 5- or 6-membered carbocyclic
or heterocyclic group; and

R', R% R* R’ and R® are as defined in any one of the preceding claims.

20. A compound according to claim 19 wherein T is selected from CH,, CHR",
CH''R”, NR"™, N(O)R", O and S(O), and U is selected from CH,, CHR",
C(R'"),, and C=0; and R is selected from hydrogen and methy! (preferably
hydrogen).

21. A compound according to claim 20 wherein:



22.

233

(a) R™ is selected from hydrogen and R%R" where R® is selected from
hydrogen; monocyclic carbocyclic and heterocyclic groups having from 3 to 7
ring members; and C,4 hydrocarbyl optionally substituted by one or more
substituents selected from hydroxy, oxo, halogen, amino, mono- or di-Cj.4
hydrocarbylamino, and monocyclic carbocyclic and heterocyclic groups
having from 3 to 7 ring members and wherein one or more carbon atoms of the
C1.4 hydrocarbyl group may optionally be replaced by O, S, SO, SO;, NR®,
X'C(X?), C(XHX' ; RC is selected from hydrogen and C.4 hydrocarbyl; and X'
is O, S or NR® and X? is =0, =S or =NR; or

(b) R™ is selected from hydrogen, C, alkyl optionally substituted by fluoro or
a five or six membered saturated heterocyclic group, cyclopropylmethyl,
substituted or unsubstituted pyridyl-C,., alkyl, substituted or unsubstituted
phenyl-C ., alkyl, C,.4 alkoxycarbonyl, substituted and unsubstituted phenyl-
C1.; alkoxycarbonyl, substituted and unsubstituted 5- and 6-membered
heteroaryl groups such as pyridyl and pyrimidinyl, C,;-alkoxy-C,.; alkyl, and
C,.4 alkylsuiphonyl.

A compound according to any one of claims 19 to 21 having the formula (Va):

R™),
O 11
(R, R4
NH o N
R2
2 N
N—N H
H (Va)

or salts or tautomers or N-oxides or solvates thereof;

wherein R'* is selected from hydrogen, Cy.4 alkyl optionally substituted by
fluoro, cyclopropylmethyl, phenyl-C;.; alkyl, Cy.4 alkoxycarbonyl, phenyl-C;.;
alkoxycarbonyl, C-alkoxy-Cy.; alkyl, and C_4 alkylsulphonyl, wherein the
phenyl moieties when present are optionally substituted by one to three
substituents selected from fluorine, chlorine, C|.4 alkoxy optionally substituted
by fluoro or C; z-alkoxy, and Cj.4 alkyl optionally substituted by fluoro or
C).p-alkoxy;



23.

24.

25.

26.

27.

28.

234

wis0,1,2o0r3;

R? is hydrogen or methyl, most preferably hydrogen;

R'" and r are as defined in any one of claims 19 to 21; and

RY is selected from fluorine; chlorine; C .4 alkoxy optionally substituted by
fluoro or C;.;-alkoxy; and C;.4 alkyl optionally substituted by fluoro or C.o-
alkoxy.

A compound according to claim 22 wherein R? is hydrogen.

A compound according to claim 22 or claim 23 wherein wis O orwis 1,2 or 3
and the phenyl ring is 2-monosubstituted, 3-monosubstituted, 2,6-
disubstituted, 2,3-disubstituted, 2,4-disubstituted 2,5-disubstituted, 2,3,6-
trisubstituted or 2,4,6-trisubstituted, and R'! is hydrogen.

A compound according to claim 24 wherein the phenyl ring is disubstituted at
positions 2- and 6- with substituents selected from fluorine, chlorine and

methoxy.

A compound according to any one of claims 22 to 25 wherein R is hydrogen

or methyl.

A compound according to claim 25 of the formula (VIb):

R21a
0
/RZO
R a
MN
N—N H
H (VIb)

or salts or tautomers or N-oxides or solvates thereof;
wherein R? is selected from hydrogen and methyl;
R*' is selected from fluorine and chlorine; and

R** is selected from fluorine, chlorine and methoxy.

A compound according to claim 26 selected from:



29.

30.

31.

32.

33.

34.

35.

36.
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4-(2,6-difluoro-benzoylamino)-1H-pyrazole-3-carboxylic acid piperidin-4-
ylamide;

4-(2,6-difluoro-benzoylamino)-1H-pyrazole-3-carboxylic acid (1-methyl-
piperidin-4-yl)-amide;
4-(2,6-dichloro-benzoylamino)- 1 H-pyrazole-3-carboxylic acid piperidin-4-
ylamide; and
4-(2-fluoro-6-methoxy-benzoylamino)-1H-pyrazole-3-carboxylic acid

piperidin-4-ylamide.

A compound according to claim 3 which is 4-(2,6-dichloro-benzoylamino)-

1H-pyrazole-3-carboxylic acid piperidin-4-ylamide or a salt thereof.

A compound according to any one of claims 3 to 29 wherein the compound is

in the form of a salt.

A pharmaceutical composition according to claim 2, wherein the compound is

as defined in any one of claims 3 to 29.

A pharmaceutical composition according to claim 2 or 31 which is in a form

suitable for i.v. administration

A pharmaceutical composition according to claim 32 which is suitable for

administration by injection or infusion.

The use of a compound as defined in any one of claims 2 to 29 for the
manufacture of a medicament for the prophylaxis or treatment of a disease

state or condition mediated by a cyclin dependent kinase.

The use of a compound as defined in any one of claims 1 to 29 for the
manufacture of a medicament for the prophylaxis or treatment of a disease
state or condition selected from proliferative disorders, viral infections,

autoimmune diseases and neurodegenerative diseases.

The use according to claim 35 wherein the disease state or condition is a

proliferative disorder.



37.

38.

39.

40.

41.

42,
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The use according to claim 36 wherein the proliferative disorder is a cancer.

The use according to claim 37 wherein the cancer is selected from a carcinoma
of the bladder, breast, colon, kidney, epidermis, liver, lung, oesophagus, gall
bladder, ovary, pancreas, stomach, cervix, thyroid, prostate, or skin; a
hematopoietic tumour of lymphoid lineage; a hematopoietic tumour of
myeloid lineage; thyroid follicular cancer; a tumour of mesenchymal origin, a
tumour of the central or peripheral nervous system; melanoma; seminoma;
teratocarcinoma; osteosarcoma; xeroderma pigmentosum; keratoctanthoma,

thyroid follicular cancer; or Kaposi's sarcoma.

The use according to claim 38 wherein the hematopoietic tumour of lymphoid
lineage is leukemia, acute lymphocytic leukemia, B-cell lymphoma, T-cell
lymphoma, Hodgkin’s lymphoma, non-Hodgkin’s lymphoma, hairy cell

lymphoma, or Burkett's lymphoma.

The use according to claim 38 wherein the cancer is a cancer selected from
breast cancer, ovarian cancer, colon cancer, prostate cancer, oesophageal

cancer, squamous cancer, and non-small cell lung carcinomas.

The use of a compound as defined in any one of claims 1 to 29 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.

A process for the preparation of a compound as defined in any one of claims 3
to 29, which process comprises;
1) the reaction of a carboxylic acid of the formula R'-CO,H or an

activated derivative thereof with a 4-amino-pyrazole of the formula (XII):

NH, o
RWN/Y“FP
N—N H

H
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wherein Y, R!, R?and R? are as defined in any one of claims 3 to 29; or
(ii)  the reaction of a compound of the formula (XHI}):
X o
R
/ OH
N—N
H XD

with a compound of the formula R3-Y-NH, where X, R? and R are as defined

in any one of claims 3 to 29.





