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

occurs in response to a variety of extracellular signals (hormones,
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occurs in response to a variety of extracellular

si gnal s (hornones, WD 2006/ 077419 PCT/ GB2006/ 000196 2
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| ead to cell cycle arrest _ and/or
Modulation of the expression levels, degradation rates, and activation levels of

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

often be attributed to loss of correct cell cycle control. Inhibition of cdk enzymatic
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cel lul ar apoptosis. Aberrant cellular proliferation,
as mani fested in cancer, can 30 often be attributed to
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stimylbed Mgy pdthway, 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/S transition. The cdk2/cyclin E complex may thus
represent a point at which biochemical stimuli from the Rb, Myc and p53 pathways
are to some degree integrated. Cdk2 and/or the cdk2/cyclin E complex therefore
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the Rb, Myc and p53 pathways are to sone degree
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t herefore WD 2006/ 077419 PCT/ GB2006/ 000196 4
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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. Cdk?7, cdk8, cdk9 and the

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

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

stimulatory and inhibitory phosphorylation, or dephosphorylation, events. Cdk
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provide clinical benefits in the treatment of the previously described diseases when
used in combination therapy with either existing, or new, therapeutic agents. Cdk
targeted anticancer therapies could potentially have advantages over many current
antitumour agents as they would not directly interact with DNA and should

therefore reduce the risk of secondary tumour development.

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

receptor. This causes the phosphorylation, and subsequent recruitment to the
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pat hway. Thi s bi ochem cal pathway has been shown to be
critical for normal enbryonic devel opnent and

R bgtiplse beenchiopngha| Gk fhisiadteyicamponeniin thesistelrate ¥8K3

1 ST ! ST Th
DEEATRS By TG PR BRAARSE A b es Yadiestelinstiliol o
sorafal embAXntt, delvbidpadaraidat oy stePodlyRotictatidl ih ndEmiIARRes.

. 8%38 product and_ (3-catenin, Aberrant regul ation of

\RAEOTg IRfNRYie s resprise (o Wakb stimpldid Thiis eannigad to the de-
FIRIAERSFtatidH bRESRBSsub A SucRITA N, # 8RR G Das Bh1$posis coli
(APC) gene product and B-catenin. Aberrant regulation of the Wnt pathway has
been associated with many cancers. Mutations in APC, and/or B-catenin, are
common in colorectal cancer and other tumours. B-catenin has also been shown to
be of importance in cell adhesion. Thus GSK3 may also modulate cellular adhesion
processes to some degree. Apart from the biochemical pathways already described
there are also data implicating GSK3 in the regulation of cell division via

phosphorylation of cyclin-D1, in the phosphorylation of transcription factors such
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conmon in col orectal cancer and other tunours.
(3-catenin has al so been shown to be of inportance in

W@ edob/0amdinesi on. Thus GSK3 may al so nodul at e cePCTIGRR006/000196

adhesion processes to sone degree. Apart fromthe
bi ochem cal pathways al ready described 30 there are
al so data inplicating GSK3 in the regul ation of cell
di vision via phosphoryl ation of clin-D1, in the
asiwhmhﬁﬂ%lﬁéf/e]dmnwr timding proitgin ao(ﬁ/lf? Rech eMyg and/gyyther

2006/ 077 éﬁ%&%@%@o% 8%#¥?tﬁd i“(e% @é}a{?c}, Hep Shock

PR 01f ISHD SIANIP @8spoHE el @B eribed foestt (CRBB). GSK3
tfva $YMI l's (NFAchﬁ Heat %hocgﬁm%%ctorgt »

a(litd&E}ptarS acm plame:ohe, aliopit tesyig @p@eﬁ@ i FRetatiBe sellWer anctosisn

oot 7 in RoURaRRRETT iy Roftodl i APrEape iR echgutsm.

hBEbé 6f far@EulEZHERvhice O @hdd&tal crgldctaiﬂsunh amlcﬂmrﬂaptml anopldsis
a pro- apoptotlc mechani sm. = may be of parti

oo Qo0 G amplerc Tos AN HRBRE THRKRHAPARP e @ﬁgper s and
1?1890%18&1]01?1 d1s%€sr3> %8#{655153, n%éle atlsl,}/eé&h%&sﬁl eneration,

Stro Zhel mer 5 and ot of
mﬁulhela’sdluses@sﬁswtrp ritclgps s skm“subata(ﬁ&KB mblpw lgper-

cortjco t Pi

Dhsphon s MGG S HoRoR e P 1o HaPeBiEHipplitiopst

EE\P ’Esylltsaﬁcﬁ‘mtahﬁnﬂin% rt@ HiGBhBuRS 8¢ il athoneat t@ltlﬂe foatmation
osphorylation of Tau disrupts its nornal

bf mdamgllmlar ﬁmﬁbmnm disis Bakievied yhay theoprogigssivpagqoymulation of

for intra-cel | ul

bepd Bt 19 6" GG meloRl S PobhoR R Upenaphidsp dnbition
BfT ?hér?ﬁﬁﬁnttﬁro@t‘gﬁ iilibition e GOKa| may shusnrovidea anaans of
degeneration. Inhbition of Tau phosphorylation,
hnnmggacnd/qrmrwemla&n@fro eraﬂ’éf‘yeét?% provi de a means
of 15 limting and/or preventing neurodegenerative
ﬁif}_'ﬁscetfar%&fcfeﬂigr?@o gQEEb'L%Lynphoms (DLBCL) Cell

e ated by the conbi ned action

of cyclins, cyclin- dependent kinases (CDKs), and
OBKcymlh ipbddression(iCBigulated by i cambined gaﬁicpm@f @&lins, cgslinre

lg%ﬂld q{ﬁ?“m% W%ég&%f@ ’aﬁilnrdel gyecﬁe%atge cell

%9@1@ $d Jull Bks, PITKIPI §i€La DKl kSY @beeememfegmatm Rdhose
expression in prollferatlng nphocyt sone

aggradatisinie rguiredl ffor GHP iR O]irépéplteb e F‘Bi?&?? afp37KIP1
ow an an
SR, BITSRFA A O PLepr

thabiSrelpyfed toﬁdhalweﬁxl aoafaldus @2 7K1 1nstmaingr Ahebaorowllythigh

- these findi ngs showefgurfdhgtlya hi veI of

@%Blfeéggm ohp27KIP1 was mpho as o 1s type. Agzlysm oil the
clinical relevance of these findings showed that a high level of p27KIP1 expression
in this type of tumour is an adverse prognostic marker, in both univariate and
multivariate analysis. These results show that there is abnormal p27KIP1
expression in Diffuse Large B-cell Lymphomas (DLBCL), with adverse clinical
significance, suggesting that this anomalous p27KIP1 protein may be rendered non-
functional through interaction with other cell cycle regulator proteins. (Br. J.

Cancer. 1999 Jul;80(9):1427-34. p27KIP1 is abnormally expressed in Diffuse Large
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25 in this type of tunour is an adverse prognostic
marker, in both univariate and nultivariate analysis.
wab@seHesul ts show that there is abnormal p27KCPEB2006/000196

expression in Diffuse Large ?-cell Lynphomas (DLBCL),
wi th adverse clinical significance, suggesting that
this anonmal ous p27KI Pl protein may be rendered non-
functional through interaction with other cell cycle

¢l laxraphasrastasi s assp@pted withao aduerse elini¢d avtcdule, Saez A,

Be

et B Bdnchie g ye ol MR CRR T e B Bob FBehEr

iRt Sl st e b Vi
. a .. ) ) -

g‘"@fn %ﬁ,la @13@&95@?3 Miledo, Bpaigdnacho FI

Martinez-Montero JC, Mollejo M Garcia JF, Piris MA

Paraid neRbh&fvtibakidegy. Virgen de |a Sal ud Hospital,
Tol'edo, Spain.) 5 Chronic Lynphocytic Leukem a B-Cell
chroni c | ynphocytic | eukaem a (CLL) is the npst conmon

Bebedhelrpaicilymphecytipdenkaemia{ €3 pibe eyostvbarhmon leukaemia in the

SRR bRl Bhore, R RARIASAR T 001 AP B3R Rigie SRl year
tRaakerSli, Tong T9B6lde6d, WGapE BA: Cdncer Slatiftics4199. Ca1G8Er). J.
| eukaem a, the overall

|l ative to other forms of . )
Eﬁa 6% 4980)-18elative toothes Sermsgidevkacmis, theeovamdlprognosis of
. ' ' ' rvivak. f
G T T L R
03 yearspt omatic CLL patients has led to a higher rate
of conplete responses (27% v 3% and duration of

COREEE B0 HbaSunt S et st gl patents hs ed
tdwehighbaste ﬁ'cbﬁ?t&@r@ﬁé@k@?ﬂ% P3G l&ﬁlﬁti&ﬂ b6 ession-free

response after therapy is the initial step towar
pupval(3Ay Sunonthalasicamppred witheprergipusly ngedoflkyator-based

' In ¢ et.e. rem ssion.or,fail.to . ..
Feke, ARaOlEh Bab R e SRl Rh iR E RS oHs? ooy s i
Sep tdwad iraprowirighsufivdan abin ehean oty ipitidRd éil%e do not attain
making its role af a single agent purely palljative
g%ple Remsg1080s &H! 1B remopg@ fludasphing, dugthermqse rpdkpatients with
0oL 308N EROR Bl gl SELMLAGEE, o
parelygzdliative §Rai KR, PetersorBsElasintShephard L BiimssiJcNelson D,

h Iy ' - A CAL SWOG,, .
CHIPREE Yool NaBE Frv of ren S odhccmpisgn ogasabipg and
3988mbABS For patidnts S rehduslyl GRS @wori€ S HO¢ L0108 %hia.
agents with novel nechani sns

- ATCALGB SWOG, CTG/NCI-C-and ECOG Inter-Group Study. Blood 88:141a,

1996 (abstr 552, suppl 1). Therefore, identifying new agents with novel mechanisms

of action that complement fludarabine's cytotoxicity and abrogate the resistance
induced by intrinsic CLL drug-resistance factors will be necessary if further

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

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

characterized by point mutations or chromosome 17p13 deletions. Indeed, virtually
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of action that conplenent fludarabine's cytotoxicity
and abrogate the resistance 25 induced by intrinsic
w@Raemr4ge r esi stance factors will be necessar yP€T/GB2006/000196
further advances in the thgéapy ofthis disease are to
be realized. The nost extensively studied, uniformy
predictive factor for poor response to therapy and
inferior survival in CLL patients is aberrant p53 .
fiamesnanses, to@itherciaylator ex purtg apglog dhaxepyrhiya bpeshdocypented in

chronmosone. 17pl3 del et i. Y I
SO bR eS Ok G5 Sie% 6 pteh MalH donbfohal 3
RS Tkddicasosf DihePpeitieaganiathaihat ter sljtyhaveerbemn the
docunented in nultiple single,i itution casge.series
diyg reststrnee exspeigted;vart ROIFERTGH Hbﬁgﬁ%w P“F'&?@S’ib&?. major

Ad&%{l&%?iﬂeq{éaﬂﬁerﬁ&ﬁ@cﬁ&% ic agent that has the
abi 1ty

0 overcone the rug resistance associ ated
with p53 mutation in CLL would potentially be a major
Flaechiridalenfl €Y € BO2 tinkibitoxsiof cpslin-drpendens kigases induce in vitro

Fl avopi rj dql and CYC 202, Jnhi bit.or . M
Rl ooR dapipaanhecll fragea-cel attella Ay leksmia G-CLL)
mal i gnant cells from B-cell chronic |ynphocytic

FRUSAAIE dxBodré Yesult&inale plirildtibn eXgepase 8 actsity tisd inrcaspase-

the stinulation of caspase 3 activity and in caspase-
desorensaleartasa aA0aT P ER B YL atonas MRS <Al SYERu Al s

of th le i ' i dbidtdPlisd
Pl G S MG (D6 N OB R e pifdiiduces
hfthus@sin capmid ysiphotyticleuloemiie ceYayinoctiation € caspadeal without
BEH 1 Rk ATIoU AU L RIGHIEE SBARGRER e Toake SR
' | e , PLEPLind BRWOBREhT AF, Sausvill
%ﬁ@%ﬁk(ﬁﬂ(ﬁﬁﬂhﬁﬁiﬁw Daeiilﬁs 1\II_%zljfiii‘él%auévill le E Gev eallruSVl )
ERGrevebVR). or Art WO 02/ 34721 from Du Pont discl oses a
class of indeno [1,2-c]pyrazol-4-ones as inhibitors

f.cyclin dependent kinases. WD 01/81348 from Bristo
E@ﬁﬂégéquibb descri bes the use of 5-thio-, sulphinyl-
and sul phonyl pyrazol o[ 3, 4-b] -pyri dines as cyclin
dependaTl 1 kionebe Ponhdibilbses a.cladf of¥Bdaty B2-7pysdzeb4 fonehas

Bristol Mers Squkﬁb di scl oses a class of protein
inhibitarn et CyelindeBendshat I8nssFs. WO 01/ 72745A1 from

Cycl acel describes 2-substituted _

‘bgb?h% 1836 YlonPBkol BiyRRsS quittidshiehds thy @Rasfatinn, sulphinyl-
pharmaceuti cal conpositions containing themand their
asé saphonylpyrazolo[3,4-b]-pyridines as cyclin dependent kinase inhibitors.
WO 00/62778 also from Bristol Myers Squibb discloses a class of protein tyrosine

kinase inhibitors.

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

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

WO 99/21845 from Agouron describes 4-aminothiazole derivatives for inhibiting
cyclin-dependent kinases (CDKs), such as CDK1, CDK2, CDK4, and CDK®6. The
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i nhi bitors of cyclin-dependant kinases (CDKs) and
hence their use in the treatnent 25 of proliferative

wale@endrls such as cancer, |eukaen a, psori asi BCHO®2606000196

i ke. WD 99/21845 fron1AgouHﬁn descri bes

4- am not hi azol e derivatives for inhibiting
cyclin-dependent kinases (CDKs), such as CDK1, CDK2,
CDK4, and, CDK6. The WD 2006/ 077419 PCT/ GB2006/ 000196
Wenﬂ%ﬁtaﬂseﬁilxegteéﬁ@ thedherapausig or praphulectiersepdphrmaseutical

@5ﬁ?$§fﬂlﬁﬁtéoﬁtaﬂﬁﬁo %ch%ﬁ@%ﬁ%ﬁs&%d%@ het}ﬁ)%gg?%?ét{n%%%h%lanmes

cont al ni ng such tonpoun
red otheadisordsrs byradminiktering effedtive nmobytsadsudh Gingiounds.
effective amounts of such conmpounds. WO 01/53274 from

i scl oses as Kk n nhib s a cl ass, of
@%t@ﬁ%ﬁaﬂ%ﬁ M%%megﬂ%ﬁﬁf'ﬁs %1%%& ii@&lt%%% Flasi oy
bEMBARRS fthidéh daintoBipris® at Bmbde- ﬁl@ﬁtﬁﬂeﬂ'b@ﬂzeﬂg fi’i%? ¥l | Jcocan N-
group, WO 01/98290 (Pharmaci a & Upj ohn) di scloses

é@ﬁ@@mﬁﬂwgﬂ@ﬁwhégaﬁWOnyl - carboxan1do t hi ophene
derivatives as protein Ki nase inhibitors. WO 01/ 53268

S Y5204 ek R O] AR BB BARRR b P

carhoxuntidlo thiophepe dewvativies me&:nshmblseaahmjwisl n
dependent ki nase or tyrosine kinase. The Agouron

RO BEERSR Y st B 0aYes Bom A dpsigoning cpiraiat meciat

§Pﬁhfﬂiﬂéll?§éolﬁ@rah@ﬁ@1ﬁ%h {he nlg’llbl\ﬁgl %@?1?69&9 810 W, ps cyclin

02/ 00651 oth to nt Pharmaceuti cal s) descri be 15
Aencadens fase or:tvrq;smpddgasteh ahe Ageuionitiobipoonds leive an aryl or

I|k erlne rot Y SRe ci al
heah Rk SRl iR O SRE ANFENT R SRERGR AR e 3pe
p@@ﬁ&ﬂommml@@@ul ants or for the prevention of
t hronboenbol i ¢ di sorders. US 2002/ 0091116 (Zhu et

VO 01/ 19798 and WO 01/ 64642 each di scl
Q}pr/s"él%%@p 7(?392@@6%# eghiqoilbl %@W%S%Wé@le;’fgcai?ﬁsﬁﬁﬁiﬁﬂbér s

I
g&giﬁlj(:)g AR c 8@ aux%@ér 4 rtgiaug% ose H)%B ttéﬁ;sﬁ{j 1Eefy §e?1§19p ease enzymes,
&pﬁ@ﬁﬂﬁ %tor\?@ ot/ tﬁﬂﬁlﬂﬁn a3 G@ﬁﬁcﬁﬂnﬁi are\Mt&F fodRGukaful YO
97/19052 and 062 .(all e n) each
HuLops %‘%8‘?}{96%‘?&‘ Oﬂé’fﬁg?l?lhﬁ‘? &?Ilpk‘gsg r‘é%rﬁl vity for
use in the treatnent of various hyperproliferative

UiSS®as0991 1el @hi Y4l )¢ A0 818978 a MOV 0 06881218k ch By Ryse
descri bes a _cl ass of am no-di carboxylic acid conpounds
fliygrse groups of heterocyclic compounds as inhibitors of Factor Xa. Some 1-

substituted pyrazole carboxamides are disclosed and exemplified.

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

cancers.,

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

generically, there are no specific examples of pyrazoles in this document.
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use in the treatnent of cardi ovascul ar di seases.
Al t hough pyrazoles are nentioned generically, there

wae@onor4speci fi ¢ exanpl es of pyrazol es in thi SPCT/GB2006/000196

docunent. WD 2006/ 077419 PCTII GB2006/ 000196 12 WD
97/ 03071 (Knoll AQG discloseg a cl ass of
het erocycl yl - car boxam de derivatives for use in the

ﬁS%%ZHSnt of centrﬁl, nervous system disorders.

3841 (anell e dissiases yelawsrafibetprepyclyksappeamide

: r |
ey o ke SLAL R BBkt LR ey Bpaples
eianentidoed paieraljesexhinpks of hpetoogdic dratipssyue nowpkedifad or s
of %rotein H%rqsiné ggpsphataﬁgii WO 03/020217 (Univ.
BRAYE erERRYnd At fisdlazed prereBliigd. pyr azol e
3-carboxam des as cannabi noid receptor nodul ators for
W@3y/4001 NausWR) 196idiRh iRk doioundd thafard hifd@thtork BABR tein
15) that the conmpounds can be used in cancer
biesier pRosERAfasssit it is not 10 nade cl ear whether the
conpounds are active as anti-cancer agents or whether

1-ni of: /
A B R A L
paohabiabdlr rsceptdratodidatoefotisexding mearol@idah comditireatlt 8 stated
mai n use envisaged is t

' fdi Th h
(FPERT AL 5F COBERRIICER pe Ureddnsatcer SRERONGRPY Bid Bt
oS WRethliand E@lﬁf)(g{ﬁﬂg _aﬂ:falcti%é aC A Emcer ¥Be /P 48 fher they

(Aventis Cr&p Sci ence) discl oses
dre(admiimisteiaddoriothb) purppsey.r azol e  deri vatives as
fungi ci des. 1-Unsubsituted pyrazoles are disclosed as

' {.nt enedi at e 2004/ 039795, (Fuj.i sa
SHEOPB5EE @O, Byt HRu6e Sl iatey s B iacor
2t ginthenusad irehilii foareat 9% ardpP bl GiogHsed. eTHe BaihesE ehvidiped is
'g{ge conpounds are stated to be wuseful in treating

MsaRaTd Pt Tespisatary disssssss althayehielerepgs Bowiedodstgatment of
(&gl ular Genomics) discl oses various
am no-substituted nonocycles as ki nase nodul at ors.
None of the exenplified conpounds are pyrazoles. 25
WP 064288 e(AcotipEna BejemppHisclasdsdr(qiRoPAeB, 1)-2 Py razole

i.ch was publ.ishe fter, the riority date of the,
SRR iRy o U Slolsd SurBoled e dipdef of sypthitic
Pydrae@ags. conmpounds as i nhibitors of CDK and GSK-3
ki nases.

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

useful in treating such conditions as hyperlipidemia.

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

pyrazoles.

Our earlier co-pending application WO 2005/012256, which was published after the
priority date of the present application, discloses 3,4-disubstituted pyrazole
compounds as inhibitors of CDK and GSK-3 kinases.
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WO 2006/ 077419 PCT/ GB2006/ 000196 13 Sunmmary of the

I nvention The invention provi des conpounds that have
wa@yokiorrddependent ki nase inhibiting or nodul apCTIGB2006/000196

activity and gl ycogen synthaif ki nase-3 ( GSK3)

inhibiting or nodulating activity, and which it is

envi saged will be useful in preventing or 5 treating
di sease states or conditions nedi ated by the kinases.
maryef ion t is envisaged that the conpounds
of the invention wll be wuseful in alleviating or
redy | f LSt aspect.,. .
o Py s I S et heBrideh iR biting o
m(?;lu@tﬁg NIy ﬁl’&bglpd:qgl&n lsblr(thase VI\(%I&S@B (@SK@D inhibiéitig efer , ]
te or .N- oxi er eof er is selecte
ating polivigy, &P@ P@%@p‘h iSRpyisagedpyl 12)66!58@ LR BEHEEPr

l@aﬁ@ difeade Hafes bF bé‘d@ﬁéﬂsﬁﬂécﬁ&e@@fﬁ%lklﬁsgyp wherein the

substituents for the phenyl group are selected from

fluorine, chlorine, net h}gﬁ{ and net hoxy; and (d)- a
hgsforexarmmleiiiis Rnyigaged dhet Hospstrionnds oftbe erventjed will be

nbers; or a C1_8
%y%#%garéglﬁgg%éﬁgdg% glr?al%?lge ut?ze £t ed by one or
nore substituents selected fromfluorine, hydroxy,
¢y aiost afiecy] they v etimniprbeidys a &npotind @f tHefdemular)di - C1_4
hydrocar byl am no, and carbocyclic or heterocyclic
groups having from3 to 12 ring nenbers, and wherein
1 or 2 of the carboglato of Ot he Ft?‘ydrocarbyl group
may optionally be rer}krcgpl by tom or group
selected from 0, S O__22; \RZ2a and R2b are each
hydrogen or nmethyl; @5 a erei R

N
H M

or a salt, tautomer, solvate or N-oxides thereof;
wherein:
R! is selected from:
(a) 2,6-dichlorophenyl;
(b)  2,6-difluorophenyl;
(c) a 2,3,6-trisubstituted phenyl group wherein the substituents for the phenyl
group are selected from fluorine, chlorine, methyl and methoxy; and

- (d). agroup R® whereinR%is a carbocyclic or heterocyclic group having from 3
to 12 ring members; or a Cy.4 hydrocarbyl group optionally substituted by one or
more substituents selected from fluorine, hydroxy, cyano; Ci. hydrocarbyloxy,
amino, mono- or di-Cy4 hydrocarbylamino, and carbocyclic or heterocyclic groups
having from 3 to 12 ring members, and wherein 1 or 2 of the carbon atoms of the
hydrocarbyl group may optionally be replaced by an atom or group selected from
0, S, NH, SO, SO;;

R* and R® are each hydrogen or methyl;

and wherein:
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WD 2006/ 077419 PCT/ GB2006/ 000196 14 A. when R is (a)
2, 6-di chl orophenyl and Rea and R2b are both hydrogen;

WO b@a/07RB can be: (i) a group --CNAO_R4 5 whePeT/RB2008/000196

Cl_4 alkyl; and B. when R i A (b) 2, 6-difluorophenyl

and R2" and RZb are both hydrogen; then R3 can be:

(i) an N-substituted 4- pi peridinyl group wherein the

N-substitug i's 4 al koxycargonyl band 10 C. when

R |s"‘(h@)1Ra 1?@3 26 dlﬁﬁl@mﬁmnxl@né pheiR/T atr bnih hydirogeni; then
%aﬁpgstltuents for the phenyl group are sel ected

uorine, chlorine, nethyl and nethoxy; and Rea
and RZD ar e gbaiph hydrogen; then R3 can be sel ected

fromgroups (i) and (iii) as defined herein; D. when

Rl is (d), a group R wher \S a Qarbocycl ic or
heterocyclic group 15 ng fM 3to 12 ring
menbers; or a Cl_8 hydroca gro _qgtl onal |y

substi t ut ed by one or nore substituénts selected from

fl uor Mlh@relm’ﬁ@&)élkﬂ #d0; Cl_4 hydrocar byl oxy, am no,
nono- or di - ocar byl am ng, and, carbocyclic or

Bet er 8\619% R és @33 akﬁpéﬂﬁamph@yﬂ B and RCD arej bogh hpdrbgens then
ﬁpg grein 1 or 2 of the carbon atons of the
rocarbyl group may optionally be replaced by an

at om (1[) ZOag l\bsirbsﬁﬁdteem pipefidiagm GouSwhblidin BON-SERtitdhER
R3 ca (i roup - O R7/a where R7a is

sel ec ééi‘ﬂ]kP Wﬁ%@l tuted Cl_4 hydrocarbyl other

Chan Cedrabis s 28GR AR SRS s
fardlg pheay! glolip axerwlectmltﬂqnh ﬂubx;mlm; oilorinaaet¢thylyand m@th:m;gz,, and
%@?ﬂé@% }1&%&% en ;can e selectgg %génog?rgﬁ%sg(l) and (iii) as
defined herein;

D. when R' is (d), a group R’, where R%is a carbocyclic or heterocyclic group
having from 3 to 12 ring members; or a Cy.s hydrocarbyl group optionally
substituted by one or more substituents selected from fluorine, hydroxy, cyano; Ci.4
hydrocarbyloxy, amino, mono- or di-C;.4 hydrocarbylamino, and carbocyclic or
heterocyclic groups having from 3 to 12 ring members, and wherein 1 or 2 of the
carbon atoms of the hydrocarbyl group may optionally be replaced by an atom or
group selected from O, S, NH, SO, SO,; then R? can be:

(iii)  agroup
: ~ @)
~ 4
O— R7a

where R is selected from:

unsubstituted Cj.4 hydrocarbyl other than C;.4 alkyl;
*  Ci4 hydrocarbyl substituted by one or more substituents chosen
from Cs. cycloalkyl, fluorine, chlorine, methylsulphonyl, acetoxy,

cyano, methoxy; and a group NR’R®; and
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a group -(CH2)"-R$ where nis O or 1 and R8 is
selected fromC3_6 cycloal kyl; oxa-C4_6 cycl oal kyl ;

w@b@aph74ept i onal |y substituted by one or norePCT/GB2006/000196

substituents sel ected fron1fk§orine, chl ori ne,

nmet hoxy, cyano, nethyl and tTifluoronethyl; an

aza- bi cycl oal kyl group; and a 5 5-nenbered heteroaryl
group contai ning one or two heteroatomring nenbers
sel ect ed® f rgPW —(CHndREwAar ey 1owdiRSrisbeélgoted from Cy.q

or 2 or oup RERHRVESIE Caedr ARt pheRonBaians bl by one
4-{ L4- ( I2 6 -odl inmdire eml_ﬁﬁhfen?@yleat:@ﬂ Iﬁx@)%ﬂirbrlmé{ a}ﬂafige,%ethoxy,

- - ne- | -car
Cor t-butyl “Beteimetil o) faoreneush o e bisy dorlksbermnpiond o
alia: A coopey ) OF Ub - S .
or exanples t hePgrc?? fhg{se%é%l%rg%d&ﬁ@rngpg F %?ytﬁ)zoeﬁft%rog t#@ rng
prophyl axi snembers ga¢atehfronfO,aN aind®asdbsihgbptioally substituted

condi tion di d by a cyclin endent Ki nase. Qr

gl ycogen .sﬁaf ﬁﬁ%ﬁ ’ ml?ﬁ’r%?ieé(@rm%&? e Phd EOU8 MSI@;

puoeityldicgd the @bmipbBRt mm-(ﬂé-dﬁ:hwr&%@ﬁﬁ)g%ﬂh@)- P-pyrazole-3-
b I ent Kl na g or

condition mediated by a cyclin depen
GRepeBybaminmit pineréding-dzpaebogylic edid tdrt-basyhesterconpr i ses

adm nistering to a subject in need thereof a conpound

qﬁeﬁmp{iglgmg%g¥évﬁaeéqﬁteﬁ9?/a:sUb' groups or exanpl es

thereo I ne erein. 20 A nethod for
alleviating or reducing the incidence of a disease

st at e Aocommamnd iof ilenformaliadl)ed aby swb-givaps 6r Sp@MEaRdreof as
Ki nas<|(=1 r dl ycogen synthase ki nase-3, which nethod
conpr %@%edgﬁ%?lﬂi Qi UsP itk frecrsorhyianks @drealment o a dissaseatite ar
conpo ; o far : : - Q
exanp lHdé‘rg&?éhneIPE glfafegsmd fclilg )éie ng ?Igl)kr@éég g g éﬁyﬁéﬁnh% t ot

t r eat Kingsea3di sease or condition conprising or arising
from abnormal cell growmh in a manmmal, which net hod

conpri,ses,adnm nistering .to.the na |. a conpound of,
th c?o f érlﬁﬁ‘ihag ?gff;]‘h% Pméi’hg?@m 5F Gegsat gaa digs 250 %n?e@rma tion
PCT/ _@%@&@e‘c@&oﬁl@;@linlﬁ?@ﬁﬁéﬂﬂhﬁ%eto? 8lyRBherA§niREd Eﬁgse-3,
herein_ in an amount effective in inhibiti'ng abnor nal
cel | @/lhyﬂgtm@thod comprises administering to a subject in need thereof a
compound of the formula (I) or any sub-groups or examples thereof as

defined herein.

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

defined herein.

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

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



10

15

20

25

A nmethod for alleviating or reducing the incidence of
a di sease or condition conprising or arising from

w@bweonaho cel | growth in a mammal , which 5 et POTIGB2006/000196

conprises adm nistering to tg manmmal a conpound of
the formula (1) or any sub-groups or exanples thereof
as defined herein in an anount effective in

inhibiti ng abnornmal cell growmh. A nethod for

t r eat iS¥amBlegitheaepfas definasherein dmarcampuntsifagtiverinanhibiting

from pgrowth in a mamal, the method
conprlaggﬁg{éggm%l stering to 10 the narmal a conpound

of the formula (1) or any sub-groups or exanples

t hes e methodefbi albaridtidp @i fedubing Ahedividehced aecﬁﬁéa‘d@oﬁ &dndition
inhibit a.cdk kinagse (such as cdkl or cdk2)

gl yco§emPEsing o5 ausipg #&ebabsloge% jogll gyowthzn ﬁ@nmalf which
al | evinithtbodprised it fiudlf b R ﬂgﬁ&eal PkoRpBRCAIR: Alrmula

condi ti on rising or a rom abno
gr owt KDiom aay ﬁtdnfgmlups blh@(angﬂdsdﬂeredﬂiasccbﬁped sérei@ in an amount

d d of the f I
(1) oP B eCin g R el L # 88 e hor cof as def i ned

herein in an anount effective to inhibit a cdk ki nase

(su€h sageth@dl foOtieatitlls 4)difhsedr e oRGE0N %81%%{1 iaﬁlg%frgm

act|V|ty A nmethod of inhibiting a cy
ki nasebgsrmgi %b@@ﬁiﬂsm mameal,2be meﬁwde:oﬁxprmimlgahnmkthndg to

conpr Iy ase th a kinase-

o B AR Gl RERRAY B 5P T o cxampls
s ub- grieuas a ﬂeﬁﬂeﬂ'ﬂ&ﬁﬁ in &&HE@t 8B ctiRf tb MaHbA 88k Rinasé\(such
nmet hod %l{slm)dul at i n a cellular process (for exanple

cel | Yﬂﬂgéﬁl symibase kmageBiagliviy. of a cyclin
dependent klnase or glycogen synt hase 25 ki nase-3

usigdg (;

or o armr B0 R e Baib 26 G iehdiaBloc Rt BTG SR g ion
PCT/ GB20p64i08 Gﬂﬂﬁsmglﬂom/hbnomm gelll gafwth ea mhlmzﬂathe Imethod
or any sub-.gr s or .exanpl es thereof as _defin

her ei 011“?911318% Risteringdp Siinamumal a gempeand ofcthe f%"mU&l @) or
di seag®y aibagBuiSor éi‘ﬁﬁl?)[és k?ﬁ%ile(ﬁ%rs Qbfined l})el?ﬁnli'r? &n Qlfnoent effective
conpound of "the fornula or any sub-groups or

ex an‘pt(el@h@ﬂftﬂw@ﬂ@@nasaésmhfas ndid ¢rexd norf giycdghe synthase kinase-3
manuf Q&fvliltr e of a nedi canent, wherein the

* A method of inhibiting a cyclin dependent kinase or glycogen synthase
kinase-3, which method comprises contacting the kinase with a kinase-
inhibiting compound of the formula (I) or any sub-groups or examples

thereof as defined herein.

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

examples thereof as defined herein.



10

15

20

25

wae ovpotnd of the fornula (1)

medi canent is for any one or nore of the uses defined
herein. A pharnaceutical conposition conprising a

or any sub- gr oupBCDGB2006/000196
exanpl es thereof as defined 1b7erei n and a
pharmaceutically acceptable carrier. 10 A

phar maceuti cal conposition conprising a conpound of

the faorrmula (I) or any sub-groups or exanpl es thereof
as Yef) sreepayad of thedhemua (1) ion prnsbogroups onexamplestibaspef as
carri I : I I I m. ni.stration,

A phaf S BB 00 1 B eForh s & e PL 7 R B o
aqueodsscsibédihérein. 15 form the pharnmaceuti cal
conmposition conprising a conpound of the fornula (1)

or any, sub-groups or exanpl es thereof as defined

her%i ﬁh? HS& fl%i? CW@& §1esfamulhék) OhBASEOBIOHPS PR §Xamples
vat er e gheal flediias ' U Sherei

t han 50 e:ng/ m aneé1 pre g?é@?@%‘%%%@%%f&hq{a}%&ﬁ%ﬁgﬁn’g‘%ﬁr?m the
A conpeditdment i fier dnyromaloamoke ofithe aseg defihedjhareips or
exanpl es thereof as 20 defined herein for use in

nedi ci he A nmet hod for.the di agnosis and treatnent  of
Do o e Bhernfast s ComyRsiton gAMPRGAE 4o POyd of e fopuls (D
depengestly sublas@s oMekempleE HRALT 6O AR AR rdih hnd a
screening a patient to determ ne whether a disease or

condi Phasmageusigpliihpecptablssapigri ent is or may be
suffering is one which would be susceptible to 25

treat t Wth.a,c0 und having activity .agaj nst

cycri R inpieslifh SRERAUEG: O Y b R LRrmute @ or
i ndi caiyedibt fratipd drexdinpRe SiRr&IT a6 Aefihdd RFeih &AL Whi ch

the patient is thus susceptible, thereafter

adni nPR@ersiceldy aerepiahicicarier in wWorpowErbly fangeal

PCT/ 064000196 18 conpound of the formula (1) or
any sub-groups or exanples thereof as defined herein.
The use of a conpound of the fornmula (1) or any

sub- gAqpsnareuted wphessitidh for edinidsrafiehined afieoas soliitdn
t he nuf actyre of a di canent for the 5 treatnent or
pr oph f‘&xa? TIRAGEIUGE, CRMBPSIHQN CHMIIEIRG & FIRPGYRd T the

pat i efrmWRAI  GSany 661Gk SF BEtn ! h@l%?f g’se@e?“ dghefiH fafe
as suffering from or being at Tisk of suffering
f r om foamdifeesal daving esnbibility in whiec bf gweatedthbe 25 mg/ml,

susc e%ic%h;‘? g‘fe%ter than 50 mg/ml and preferably greater than 100 mg/ml.

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

defined herein for use in medicine.

e A method for the diagnosis and treatment of a disease state or condition
mediated by a cyclin dependent kinase, which method comprises (i)
screening a patient to determine whether a disease or condition from which
the patient is or may be suffering is one which would be susceptible to
treatment with a compound having activity against cyclin dependent
kinases; and (ii) where it is indicated that the disease or condition from

which the patient is thus susceptible, thereafter administering to the patient a
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treatment with a conpound having activity against
cyclin dependent kinase. A conpound of the fornula

W@ kJosor74any sub- groups or exanpl es thereof as PADGB2006/000196

defined herein for use in i g%l biting tunour growth in

a manmmal . A conpound of the fornmula (1) or any

sub-groups or exanples thereof as defined herein for

use in inhi b|t| ng.the grow h of tumour cells (e.qg.

a  masRpaPqund of thesformaladl) qraRy BRR-EIYDS HeEmDKISIieROL % a

MmaMel.df4d%herddn NUMN) , Which 15 nethod conprises

adm nistering to the mammal (e.g. a human) an

effective tunmour growth-inhibiting amount of a

comp oﬂIh@usmfoftakwnfmmdx bﬁth(e Ifdrnora dRyr assudubegroussor@kamples

exanp I ed her ei n. nef.hod of

i nhi b{hﬂeﬁ a§ ﬂ%onﬁflz\ﬂ quacctgqq cBfA(r’ée jcameptfQyrthe

cel | sypfmeatr prbﬁhy@aﬁWﬁaﬁls&H@ Qa@%r QoRHiTBMn a P‘ﬁﬂeﬁt‘wﬁo has

met hod conpri ses contacting the 20 tunour cel

an ef besntscxeenedansihas beén deferovingd asrsuiibiing frgmanobeing of risk of
rou

exanpt Bt ot i danbishafith Mot e Suhe o

def i ngehtientwith b @6masyndavidieacusRp agdifkt BREIIOEpet&Int kinase.
forth above, and as descri bed el sewhere herein. 25

Ceneral Preferences and Definitions In this section,

as % nAgempepndef the deinyHe (ppr e sbzgspinscatexamples me@@g as
the c ne
componneatersy et ErnRibietu bW B RS

2006/ 077419 PCT/ GB2006/ 000196 19 of formula (1) as
defei nacohgoaend ofithe fodeuls €) or é@mrgwlﬁ}js orieR&mplde shedddf as
prefegﬁn ggé epbodi mren % Ies and particul ar,
conpotftsd dereith &Y YaeFeinhl gyt %%w &t Pty splke(er inga
corrpo&ggmgl formula (1) and sub-groups thereof

i ncl udes | on| c forns, salts, solvates, isoners,
tautomers, N oxides, esters, prodrugs, 5 isotopes and
pr ot eAtmcﬂubcboﬁimhtbﬁiéatgatumouagrod\iﬂs ous seohnied (@@ & human), which
preferapl the salts mers or. iso r .
R oxi BEgoeotdfisdidtinRleringfo e T e & 2o Br@pamsttective
the galdup ﬁﬂfwthﬂﬂﬁlﬁﬁﬁlgin%ni\b@%di?p%uﬁﬂ o?ﬁﬂe“f@ﬁﬁlﬂa (D) or any
t her eof . e followi ng general preferences and

def | n$ltbrgfﬁ§PSs¢raﬂXIam@bp thereqf ag definaskheRging 0 R8, and

their various sub- groups sub-definitions, exanples

ang eﬁ"%ﬁé%hgﬁe O Bnitiy 1ng Tthe growth of tumour cells (e.g. tumour cells present

in a mammal such as a human), which method comprises contacting the

tumour cells with an effective tumour cell growth-inhibiting amount of a
compound of the formula (I) or any sub-groups or examples thereof as

defined herein.

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

above, and as described elsewhere herein.

General Preferences and Definitions

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

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



10

15

20

25

10 the context indicates otherw se. Any references to
formula (I) herein shall also be taken to refer to and
w@rgo6mtiad19 gr oup of conpounds within formula (1PCHOB2@6H00196
preferences and exanpl es theygof unless the context
requires otherwi se. References to "carbocyclic" and
"heterocyclic" groups as used herein shall, unless 15
i ndi cates ot herwi se, include both aromatic

t t ext
Egor}(%’gl?ﬁs (?ﬁ(%ﬁrﬁﬁ fingd heyedn anghibe ke ‘subigeupsi cludranlh prefereines,
ncl udes
R Bk ALK Rl SRS BB S AR Rercid 1O UCS
partially saturated and fully saturated carbocyclic
Mhatedrest or fgreddedo aicngllpsymd eﬁ1t‘§rrnﬂ11al(b ané sab-grane thereof
b r bicyclic a cont ai n,
st é%%/ @ﬂ%é”%% S5 Vra%f%%glg%e %B@Pgers ﬁg@gﬁ% Gsipysypogdrugs,
idtolfds Ehd‘ﬁro‘i@%f@l%ﬁns gfé?é@i?'a% th@{lssg@ BQIB%C ﬁr@fé:gefb@}“ e @it@ or

gﬁ¢ups cont ai ni n 5, 7, rin

@NE8 gaispipess ar -Edeas] dr sqdwaééséhabbgz &dcmm@ preﬁagibly, the
f bIC cI| ps are those

g%ﬁ%glt%}t%rgxl%?y]\gomgas Orlsf %1% &Jng nmenbers, and nore

usually 9 or 10 ring nenbers. The carbocycllc or

ﬂ“he éollbwying genegalquefsrenads dnd dafiyitions shdtphBab¥acttsORPS R®,

i.n 25 from5 to 12 ring nenbers, nore usually
%ﬂﬁeg V@Ho'i%s‘%%r%ul?ﬁe seRefefinitions, exmales %dwmboalyn@%anless

t}férc%hféxfﬁlfdﬁ:raﬁestoﬁh ar bocycl ic gr oup having aromatic
character and e term"heteroaryl"” is used herein to
denote a heterocyclic group having aromatic

Az releteaces (0 Iferrmda (ﬂﬁ hemrymallahad Behigteartoaefyt to aarttangceb-

cli cl tens erein o
B S EOrmPody s i St gy E S HeGERs A coaplep ot
oﬂessrthmomt&e@ﬁfe@%w@mmﬂ GB2006/ 000196 20 i s
aromatic. In such polycyclic systerrs the group may be

ﬁpﬁached by the argmatic rin a non-aronatic

EPnCehie “Saspocyslicn and rlmpro ey i gﬁ%lpé a:ﬁua@é hetsio sliadl, waless
e coffekY i‘ﬁ'dg:%teg o ﬁ‘l‘é?\%is@,rlgclﬁ@@b&ﬁ at{hy: lesaﬁlhg')tldh—%g?rggﬂc ring
W th one or nmore substituents, Tor

m.-

substitute
@smmpsl éltomgfooexample, the cums* cEvlibScﬁSchlﬁﬂ ihB@fbdyelﬁce'gﬂ@upﬁ’

ter aronmati c ou enbr aces unsat urate
P Sy ThieE SePP Btnat Pt o A srIcs, B atyeated

&ﬂiﬂﬂl?%@t@ra@&ﬂcefr%dy)ﬂ@ %&ﬁ@é@gy&@rrh‘%s GYEtlinS. ?r[‘?enera such

heterocyclic ring systens. The te ‘unsat u
gr@&lﬁ% may by mmoayQicentbieyekieand moy conigis, fmlnexanplet he I2 nm

u at ons ,shar. t han
L N T o
gmhps @Jrﬁa;bmgdg 8, §.6, &, £5Q rifg-faefbeNfaoRONMally 3 to 7, and
preferably 5 or 6 ring members. Examples of bicyclic groups are those containing

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

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

systems wherein one or more rings are non-aromatic, provided that at least one ring
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10 The terns "fully saturated"” and "saturated" refer
to rings where there are no nultiple bonds between

WO 20vg/0at4es. Sat ur at ed carbocyclic groups i nclBCdEGB2006/000196

cycl oal kyl groups as define below Partially
saturated carbocyclic group |nclude cycl oal kenyl
groups as defined below, for exanple cycl opentenyl,

cycl oheptenyl and cycl ooctenyl. A further exanpl e of

& %9@?% Teegh pelyeYpicsysteie thh esoanynay besttagherete etomatic

C
lPiﬁ e(fr?ﬁlrayn%on%rg#hﬂﬁ ¢! vg' . 09?&9?{/ fée(f?l%n l?re%g én begmgﬁc%érchc or
bwalhd grofipoandf damé)etlmmlﬁtltutéd\@ sﬂbﬁh&ﬂed withiehe dmtcﬁé oaryl
r,0 can.be, for exa Y ered or six
?fé‘?#ﬁ&ee@ fopgkurple ong O?F‘Rée %ﬁouas % & defipedshereias ur e
formed fromfused five and six nenbered rings or two

fTus %ﬂmﬁn&nlﬁ%fﬁﬁkeﬁo z%nélﬁbﬂ%es &Eatiﬁﬁd/ed%ngasygféﬁfs%'ihout

exanpl e, two fused five menbered rings. Each ring

ﬁ@pﬂa@é wharagtey partiplistsetyratécband fiBy eatuatexdmrchmclmcaandyl
R RERAIS T, JAE b o R SRl B o er

torisgstwipreialthe/ rinpsthendeRptanas soms shRigy 15HAhAY otV he
2, for exanple a single heteroatom In one enbodi nent,

orecl e thesy éng §antainng le@éﬂmeamnglpéﬁ bqn@laasg adimC,rﬁh@ or N=C bond.
i h
R

ﬁrultmw betid3etvadene Bpendh gl $atu1fawd sl gel@Serolip ihfladg ase
of _an | ndol e or gyrrol e nltro en. In general the
ylgroupsgs deniadbrdem Partialy sqgwiated rartosyelisegroups include

E‘ﬁll(?arll&%ryl/%ro ﬁg%od%ﬂﬁg& lPH%W goraefl%ﬁngfy ﬁ@'gl g&?ﬁxgyl ¢yclohepteny]

substituents

2006/ corkhl. F}({:‘f\lxﬁmeﬁﬁhﬁl@@f 9@ycladikényd gpdupsis oy clbhexenyl.

nmenber ed heter oaryl groups include but are not limted
th|o hene azol.e, furazan,

| fu
SRt s o hiernratl Btums fieafonoaydicand Hegua gos Cotaing from

fibé azQleBie riri‘g‘lh@ﬂn@@@' £hd RYeRERUIE, frdih HRE % Rnd3ME members. The
tetrazole groups. Exanples of "six nenbered heteroaryl

brterapey] revpsde bpufor exammeta fivarmnembered OBSIpymemibaﬁ@i

t
BXATAIRE i BYE BERSLRE p Yl RgH Tt oo R T sinplgp
ﬂﬂgsﬁm.‘rttwd thsedrsix mpmbeted Rz er, by Wyl df3efirther ekabrplkwo fused
[i ng_caontai ni ng 1 2 or 3 ring

g?é‘i Be ’E? inggy) Egchyiing pyay éOIPtF‘Wg}letEJ@b@JUttféuraheESefo%tpmS typically
L140PR5 R %tﬁ‘:é@:ﬂ GO By gkn. TyBlcaily ileNterdByl ring will

het er oat ons
contain up to 4 heteroatoms, more typically up to 3 heteroatoms, more usually up to

2, for example a single heteroatom. In one embodiment, the heteroaryl ring
contains at least one ring nitrogen atom. The nitrogen atoms in the heteroaryl rings
can be basic, as in the case of an imidazole or pyridine, or essentially non-basic as
in the case of an indole or pyrrole nitrogen. In general the number of basic nitrogen
atoms present in the heteroaryl group, including any amino group substituents of

the ring, will be less than five.
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c) apyrimdine ring fused to a 5- or 6-nmenbered ring
containing 1 or 2 ring heteroatons; d) a pyrrole ring

wo e@ed 74 a a 5- or 6-nmenbered ring contai ni ngPAT/GB2@6/000196

3 ring heteroatons; 15 e) pyrazole ring fused to a
a 5- or 6-nmenbered ring containing 1 or 2 ring
heteroatons; f) a pyrazine ring fused to a 5- or

6- menbered ring containing 1 or_ 2 ring hete,oatgns;
Epammpiesi afiftvgzagnabarpd beteipg gt%lpal@lud@rbuéaﬁ%wbg%fa 9 ng
containing. 1l or 2.ri o l.e
FRRS rliaan st il B8l ShaAe Bashol e Loat R,
idoXaz81g, thiebR! BathdPle, pyragsie) tfiaxde ahdtetrande rsipsl to a
5- or 6-nenbered ring containing 1 or 2 ring

G PeRbBE R o By oo i AR
%ﬂ?gg@g&?}ﬁyr%{fn%g%ﬁ%gﬁg@fiaz?r?e. k) an isothiazole

ng 0"a 5- or "6-nmenbered ring containing | or
2 ring heteroatons; 1% a thiophene ring fused to a 5-
Abigchie htteroatyl igronp wanbaifen gxgmple, 2 ggpupzseacisg from:
heteroatons; 5 nm) a furan ring fused to a 5- or .
6- mpnhdenzkne iring fosedttaiark- og6-pentbeped dng ¢ongaining 1, 2 or 3 ring
heteroatons; n) a cyclohexyl ring fused to a 5- or
6- menBFI8HOMShg containing 1, 2 or 3 ring
het eroat ons; .and o) a cyclopentyl ring fused to,a 5-.
or bg- #EVEEReHDE g EDAPAPT -Hljmi’?éff‘é‘ fm%g @“f%“?fag ! 190" 3ting
het er pat B msOne sub-group of bicyclic heteroaryl
groups consists of groups (a) to (e) and (g) to (0)

boye, Parti.cul. ' ' lor 2 1
o Spa PRI AL AEEEIPA oo arBlrfCl g RERBRARE Ylor 2 ring
heteroatoms;

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

heteroatoms;

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

heteroatoms;

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

heteroatoms;

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

heteroatoms;

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

heteroatoms;

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

heteroatoms;

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

heteroatoms;
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fused to another five nenbered ring include but are
not limted to i mdazothiazole 15 (e.g.

w0 pdodazafi®, 1- b] t hi azol e) and i m dazoi m dazol e PET/GB2006/000196

i m dazo[ 1, 2-a]i m dazole). P ficular exanpl es of

bi cyclic heteroaryl groups containing a six nenbered
ring fused to a five nenbered ring include but are

not limted to henzfuran, benzthi ophene, o i
ben®i AP SR%Ole BamPssd it & on Gsambersd aing| containing 1 or 2 ring
benzigg%gﬁﬁgﬁ%. benzt hi azol e, benzi sot hi azol e,

i sobenzofuran,” i ndol e, isoindole, indolizine,

i ndol i I.8Qi l.ine, rin e, q.. adenine, .
quan aegoriRs B LR o Sibdiedr fae p@GRIRET, 2 0r3 ring
pyr azaktefohtdmsa] pyri m dine), triazol opyrimdine (e.qg.
[1,2,4]triazolo[1,5- a]pyrimdine), benzodi oxole and

py riay elfeRy rindified(6 aG- oPymickhteaddlyife @drﬁ.ﬁﬁingl 108)or 3 ring
groups. Particul ar exanpl es of bicyclic heteroaryl
group§ﬂ€6ﬁﬂ§m%ing two fused six 25 nenbered rings

i nclude but are not limted to quinoline,

i soguieptlohexyl thg dimed to a bhooghreorhered ridy cmtaising 1, 2 or 3 ring
i soch gneng, ghrgnan, i sochroman, benzodi oxan,

qui nol'i ARS8/ % oxazi ne, benzodi azi ne, -

pyridopyr.i di ne, . qui noxal i ne, qui nazoline, cjnnoline,
phtHaf ﬁi‘?lﬂ%%mﬁéﬁ’%t ﬁ-ffﬁff it O Adnsmbsrediring coptaining 1, or 3 ring
2006/ QéhRnRCT/ GB2006/ 000196 23 One sub-group of
het eroaryl groups conprises pyridyl, pyrrolyl,
furanyl, thienyl, imdazolyl, oxazolyl, oxadiazolyl,
Bra svh-grovipyif bidysbs hetetopry! grdvipazonsidts of growps @r il (g) and (g) to
Bi%ﬁg&iyl, pyrazinyl, pyridazinyl, pyrimdinyl,

irazinyl, triazolyl, tetrazolyl, quinolinyl,
i soqui nol i nyl, benzfuranyl, benzthienyl, chromanyl,
Phitioclar exmplés ofbibetiz hsietazyllgydupskenamiar o iyt membered ring

i soxgzol e, benzthjazo]y] and benzi sot hi azol e,

, I
Seb i i &g e begpd g mekide Aty not limed fosinrigazothiazole
. ;i 2,1-Bfhi | hlimi . zolo (e.&2 imi | N Blimida .
(e @i dAYb2, 1 Eﬁhﬁ?@fﬂ,eﬁﬁhm .Bin'i‘iﬁ%iylle,g @eé Jim cﬁg@ﬁ"j@]’l idazole)

guani ne), 1 ndazo enzodl 0X0 ronmen
i sochronenyl, isochromanyl, benzodi oxanyl,

Butigelar oiamples afdicyskia hetaydaryligeonps dpatziniyd 2 six membered ring

i dopyri dinyl ui noxal i nyl inazal inyl ,
BFRhEIT Ry ebetedtiia ORaC ot mpifsp Pasfomane
pérethiohpHeyt, lenoiufidazol 8eRiorszdd, iLNLNKELAIE, BihYisoaRle,
Eetenoaryl groups containing an aromatic ring and a
BRhazo brezisqthigzelpdpeheazaibranatdale ciseidelsaindplizine, indoline,

T e L

" pprzdp[l, Hlpycimidies), himphpizid]dhogea. §1,2,4]triazolo[1,5-

ﬁ,5P6,J-te£rah dropenzofuran, indoline and .
a]pyfimidine), benzodioxole and pyrazolopyridine (e.g. pyrazolo[1,5-a]pyridine)

groups.

Particular examples of bicyclic heteroaryl groups containing two fused six
membered rings include but are not limited to quinoline, isoquinoline, chroman,
thiochroman, chromene, isochromene, chroman, isochroman, benzodioxan,
quinolizine, benzoxazine, benzodiazine, pyridopyridine, quinoxaline, quinazoline,

cinnoline, phthalazine, naphthyridine and pteridine groups.



10

15

20

25

15 i ndane groups. Exanples of carbocyclic aryl groups
i ncl ude phenyl, naphthyl, indenyl, and

w0 edosalmady onapht hyl groups. Exanpl es of non- ar POEGB2006/000196

het er ocycl i ¢ groups includeégnsubstituted or
substituted (by one or nore-groups R15) heterocyclic
groups having from3 to 12 ring nenbers, 20 typically
to 12 ring _nenbers, and nore usually from5 to 10
ﬂnﬁgu‘?remv@r% he'Steaty greussommRissepyrislyb Pyoblyd, foranyl, thienyl,

PARUPALE ok PO R b E Rl BT o R
gﬂamlghmmzrnyngayniﬂmﬁﬁylspyrlrhmmw,ahhzdnﬂgetrmbml tétEalyl,
When sul phur i s present,

nitr
et p@tectime Hracurev beisbioat; semensh b oy
gERMBRIaz AT, B@ﬁiyxﬁﬁolﬁe%é&ﬁso@ﬁzo‘lé’bcnztl%%glyl AN beﬁ&@gtﬁla‘zole

The heterodylic groups can contain
tpberizofuzemdy indolyk tisoasdoly, ngdolazsnylmndbhmmalsmddotﬁm,qmmnu

e R heobumshohd AR reraray Shepbenel. Baehgmenst,

poLIabingyl( Ber&odiilﬁaﬁﬂ, QAR Bﬁ%zoxaz@(ﬁl hénz8dh ARy,
noieties (e.g. as_in pyrrolldbne) cyclic thioanides,

Eyﬁedqurldwwbéwtrwghnmlnmhmwlmmolmir/p@mwmwwnhmyndmﬂ
noi eties (e.g. as in butyrol actone),

cycﬁ@blgg %ﬁ%ﬁes (e.g. as in sul pholane and

sul phol ene), cyclic sul phoxi des, cyclic sul phonam des

Emﬂnplemublboim}iohn aryll hed aekroasyl group@ E@Ilit@inhr[g@alﬁd}dmatlc ring and

t hi ormr hol | ne glng?l ts. S-oxi S- dioxide)

EOPER aé&?&}ﬂﬂ tagluge tefrahydr rha@n@ﬂsﬁa@vda@léoq%@e
C S

L Do e Yy U bR Rne TR Uik B, 2050k
benzaplst] didxénch bermoblg Y dliaxoley # Sy tatmhydioherapfiriur, inddimme and

Leti es?ﬁ(e g as in tetrahydrofuran and di oxane),
g@@WE%D oether noieties (e.g. as in
t et rahydr ot hi ophene and dithiane), cyclic am ne
Emmpleesf db@ychGaiyh gyips Rlciude PBInyl, &%bﬁih'yp isdénp angs
(e as in sulpholane and sulpholen cyclic
fp QuapBhy] g5ppF.c 10 sul phonani des and conbi nati ons
thereof (e.g. thionorpholine). Exanples of nonocyclic
PERE AT SRS By e
Gyampg log sdre gtam@eR wt[wlyclnxegroppqal&mmng fnem(Betog2 ring members,

SeBahy dihy e sl anf ettt sl B 5 &t [iring fenibers. such

groBd ¢ Betth&ivd eyl ordbiBydlic Ofok ek4mpLe, and typically have from 1 to 5

~ heteroatom ring members (more usually 1,2,3 or 4 heteroatom ring members)

typically selected from nitrogen, oxygen and sulphur.

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

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

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

cyclic amide moieties (e.g. as in pyrrolidone), cyclic thioamides, cyclic thioesters,
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15 pyrrolidone, pyran (2H pyran or 4H- pyran),
di hydr ot hi ophene, di hydropyran, di hydrofuran,

walehvgdrathi azol e, tetrahydrofuran, tetrahydrot PCDEB2V6/000196

di oxane, tetrahydropyran ( yek 4-tetrahydro pyranyl),

i m dazol i ne, i m dazolidinon oxazol i ne, thiazoline,
2-pyrazol i ne, pyrazolidine, p| perazine, and N-alkyl

pi perazi nes such as N-nethyl piperazine. Further
exeligpistes mcn@iietadegt 45 mfw\rymimtowé oeliasaphones &.gxdsde and

PPl bl B P AR BB b onaifides'and

RbPBMAZSMEthe@BE(eNY. @idmhomlb Rad t}ﬂbxﬁ@@h@ﬁﬁ&mﬁﬁts NowRtchul S,S-
plperldlne One preferred sub-set of non-aromatic

xéfeo custhie exprenlpsoldistrspasichc groupapigithessponigining s cxdlictirea

di hol
%1%@ b R ), DO ne S5 dioxide,

pi perazi ne, N-al kyl piperazines, and N al kyl
. peg sudb-see of hetéwoydiergrouds; ﬁlememfocmlﬁn— groupstantain cyclic ether

B & s T BramGe SE 1 Brah b RebioeRb moisgis (4 pas in
%tl%h%t‘%ﬂhgﬁﬂnené’ bREHARLAY, ¢ \;@ﬁg affir rKMﬂetl@é REY. 8 IMBRrcHdale),
as N-net hy erazine. 2006/ 0774

Icmhmml@w @(glgssm aﬁpl@eelepad smlphwlame)smhs gulpbexides, cyclic

SFbEr R domiRS Rl Herde? (Oh ROMBRBE: o o o

N- net hyl pi perazine), and optionally thionorpholine.
Exaniples ©f afonbeyrlia monakdrgativaidiacyselit grayips idudents| 6read 7-
cycl oal kane grQups such,as 5 cyclohexyl and

&RFen grocyely %ﬁ%}sn% {f1 SrgRsu peTtica examples include

(fﬁ’ AL ﬁg%ﬁ]ldl loﬁgéﬁ&lﬁ&li, o?&gp@ﬁ@fﬂ%&ﬂiﬁ?l and 4-

ooct CyT

Wldmyl)apmwlahm@(e g dtmafqhdmyhaﬂemﬂtdidjﬂhyl and 3dgralidinyl),

Preferred non-aromatic rbo .0

RoHBEGER: Rten kL Pae sralFhoian ity fisfoiher i ugropyran,
RO ah Cdihy d@Ehiazble, TotRIhGdofR¥R IR BT IR B op B Ediok el |
five and six menbered saturated car bocyclic rings,

éetgahyéq@pmna(ﬁ gy4~3€tjt§tbv¢inomywyb)ynmd%ﬂmw m'aﬁ@mbglmoahexyl

e n-ar I
R e S N
@ﬁmmnemﬁah MONGEHBY 1 BpdiLine) SFuﬁH& d&afrﬂple@ lﬂm’:lﬁdleythlomorpholme
saturated_ nonocyclic g}oup cycl oal k r oups.

2RE Hp Seaxidsy and - dé%fi“b amulaé],ydhﬁgglorpholme) t111 her
examples include azetidine, piperidone, piperazone, and N-alkyl piperidines such as

N-methyl piperidine.

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

piperidines.

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

and N-alkyl piperazines such as N-methyl piperazine.
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15 include cycl opropyl, cyclobutyl, cyclopentyl,
cycl ohexyl and cycl oheptyl; nore typically

weywbopropyl , cycl obutyl, cycl opentyl and cycl PtiEGBRG06/000196

particularly cyclohexyl. F her exanpl es of
non-aromati c cyclic groups ificlude bridged ring
systens such as bicycl oal kanes and azabi cycl oal kanes
| t hough such bridged ring systens are 20 Penerally_
%@g Epaﬁpg%aé phkreet @yetemcy@lg‘egropqu@nglygw perrofidingppiparidine,

. . . _ : ‘ ) o
e TR e A L RN
thioderphpliddar ch, 4th Edition, WIley Interscience, pages
131-133, 1992. Exanples of bridged ring systens

ERE o6 Dh ST FRuGE SAEDOH eyt 210uds cxglaaifsas groups such a
ay@olk&xgy@{cmﬁk%e%}yg%?&@mer}f%r 'psﬁﬁéﬂs%ggg,%@gﬁ%}?eaand

aza- bicyclo[ 3 ct ane. par ti cul ar
qul@jlgggnyl; exslaheptear and ayhlooctenyl, as well as cyclohexadienyl,

AR R BT MM orocyer i o or oupe.

the carbocyclic or heterocyclic ring can, unless the
Pofi¢reed ndnratbmatie sarbbdyetivigsrips be: Mér29OIR] Hifgshd most
96 26 . unsubstituted or substituted by

PCT/ GB2006/ 0001
B%erg yﬁ%ﬁuéat%‘ﬁ'ﬁ@??‘{yﬁléﬁfmé?oups R15 sel ected from

hal ogen, hydroxy, trifluoronmethyl, cyano, nitro,

TehieSkamPIEs AR thRRNRsur Kivetind S femBYEH Q@R &%(%9%%0

car bocyclic and he_ferocycl I ¢ groups having from
1R8Y; e18goptinmallE substiduted oyntorRatyRandeldienyRangss a bond,
0, CO X1C(X2), X) X1, 5 X1C(X2) X1, S, SO SO, NRc,

< :
éﬂ@ %‘;&C-Qét oyﬁgé%r%ag{lgcrag%yéﬁ? r%éﬁ%@%@d%%@q@ﬁgaﬁg%ﬁ]%g Q\Ebgtituted

car yclTc a

% drieng mezegasups R'Yatorcillictrbiysirad daRitl @ Q4firated
optlonglly substituted by one or nmpre substituents

TONRDICEE SFFB NS deieplkybigurs dixsiues efysaetbeyiealind groups

GRABOEYcloATHIL oy dTBRRS1, Bfci(he f 30

car boc;%%lo c gngy et e?,c’)c cé |ecr:1t}g:’r1%'§}0021¥ al\%:hﬁgc%lbgérﬁtgl’ 5
typically cy¢lgpropyl ey dotartyl, oyvdoreintyl ané cyrolranyE padichianly

at q% q% the C1_8 hydrocarbyl group nay optionally be
?yeCE? ¢&d by 0, S, SO S, NR X1C(X2), C(X2)Xl or
X1C(X2) X1; Rc is selected fromhydrogen and Cl1_4

hithiep @Rdples oPRch-ar$inatis cPolicprOtipsreladcibridedSinpQystieRs Qlich
NR.. 15 Were the substituent group R15 conprises or
anRiFyrdeadkanes and arapiayrloalkpngseaithpeghysich dridged ring systems are
generally less preferred. By “bridged ring systems™ is meant ring systems in which
two rings share more than two atoms, see for example Advanced Organic
Chemistry, by Jerry March, 4™ Edition, Wiley Interscience, pages 131-133, 1992,
Examples of bridged ring systems include bicyclo[2.2.1]heptane, aza-
bicyclo[2.2.1]heptane, bicyclo[2.2.2]octane, aza-bicyclo[2.2.2]octane,
bicyclo[3.2.1]Joctane and aza-bicyclo[3.2.1]octane. A particular example of a

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

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

carbocyclic or heterocyclic ring can, unless the context indicates otherwise, be
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group, the said carbocyclic or heterocyclic group may
be unsubstituted or may itself be substituted with

woer@eor74nor e further substituent groups R15. |PCDG82006/000196

sub-group of conpounds of t formula (1), such _
further substituent groups may i nclude carbocyclic
or heterocyclic groups, which are typically not
t hegsel ves further 20 substituted. In anothq%
pPbsHIBERS Qrsubiied hy enepr mpee Fubstituent groups R heelecigdifrom
f ' 0 -nel ar ha lic or..
oS by Y b O b RS AP LR EY Pob: oo
thipdrogarbylamine, shebdcpdivwend hatetdegclikefrionps hamn®fromiBto i2eing

bstit t be_sel ected such_that, t he
BT L O RY HEHeBOR S 4 DoRgaP o e O CR X,
1 ! . no
22 IR, D ROTBCE, NRABCAR M NIIORIER 1810 Bectd fon |
§ydregers cahacynligrand dateasaynkic givhps kavitefromrboc2aiingmembers,

h ' have i r. of substituents on the
35 £ BT Mo bR e in g Fulle Shein e B S o oS
beledtedROf) 15Ar@e, bRo,MAldTeR cyas; hitfo, 8hPdRy, ahHS, mbNR or di-

oups R15, together with the carbon atons or

adj acent gr [ _
fret éi/@fﬁ?%fg‘xlamén%ﬁﬁr@ﬁcyq&@wné hetergoyelich@dupsaleving from 3 to 12

- L i 0.a 5- - d
Pinf BHENH B bAdSU BRI of Wbl bt of e CriTRARGRE L grour
iy optionhID2OPIBLATRADIS FRTT/ SeB2 86/ REOESE C(XHX or

%E fyl and heterocyclic groups contain up to 3
{Igﬁgﬁom ring menbers selected fromN, 0 and S. For

exanpke;s s@[écﬁ:gjf?&ﬁﬂ?dﬁg&{ CRHBRA R 0N adj acent
carbon atons of ar g% may be 1 ke ia one or nore
ad 9,

het er FaioasS andiRSpnd =SubskRf.ut ed al kyl ene
groups to forma fused oxa-, dioxa-, aza-, diaza- or

SRR R B SBasc SRR s koG e P gy

Sroupxthephid sadbciiaican dBtesdtyslid gfé'a:F iy R GnYER it etP6 B8y itself
hl ori.ne, brom ne and iodine, _Fluorine ell{1d chl ori ne

g? ShsHivtsdott prg omarediirther, subsiituens gywips R i lorpnefsub-geoup of

f I d as wsed .
MR Br e it R RLE el SRH e B o3 RS S e
tabonyehic onbetamcygicagdrowisatvhivh agd typically aovemselves further
substituted. In another sub-group of compounds of the formula (I), the said further
substituents do not include carbocyclic or heterocyclic groups but are otherwise

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

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

than 12, or 11, or 10, or 9, or 8, or 7, or 6, or 5 non-hydrogen atoms.

Where the carbocyclic and heterocyclic groups have a pair of substituents on the
same or adjacent ring atoms, the two substituents may be linked so as to form a
cyclic group. Thus, two adjacent groups R", together with the carbon atoms or
heteroatoms to which they are attached may form a 5-membered heteroaryl ring or

a 5- or 6-membered non-aromatic carbocyclic or heterocyclic ring, wherein the said
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aromati c groups having an all-carbon backbone and
consi sting of carbon and hydrogen atons, except where

wotdenwi4se stated. I n certain cases, as defi neBPCTeB2006/000196

one or nore of the carbon at maki ng up the carbon
backbone nmay be repl aced by speci fied atom or group
of atoms. 15 Exanpl es of hydrocarbyl groups include
al kyl , cycloalkyl cycl oal kenyl, carbocyclic aryl,

dieteeenyy] and|hefasgdyclie groupa Fonjaia iRy 3 helgeoasamn kmgynembeys
SRR 2! S A BN g e
sheboa dionsd bt mmgrtneyl bbj{mhﬂbvm néror mosUiksdrostoestand @ptionally

defined. h The exanpl es and py.eferences expressed
58 {’%Wtsrsﬁiy g SEPR tyfor S%’@%d{l@@a’ra&?b diafRs e PgeAte-
ggggg§ gg ydrocarbyl contai ni ng substituent groups WO
06/0¥ 19 PCT/ GB2006/ 000196 28 referred to in the
various definitions of substituents for conpounds of
tHyemplasmafisuch lqnlged@nb@é@em aeupdinchide: i ndi cat es

ot herwi se. The prefix "C t_y" (where x and y are
integers) as used herein refers to the nunber of

carb ms in a gl group. Th Cl 4
hydr oclar byl group co kapns from1 t 4 carbon(D/A\7
ato d a C3_6 cycl®al kyl grou tains from 0

6 carbon atoms, and so on. Preferred non- ar omat i
hydr ocar byl groups are saturated groups such as al kyl
and cycl oal kyl groups General ly by way of exanpl e,

t he drocar byl p% can have up toqeight carbon (10
atonms, [luny ess the c pt reqU|res erw se. VVtSf”\7
the s et of hydr gr oups ng 1 to 8

car bon atons, partlcular exanples are Cl1_6 hydr b§|

groups, such as Cl4 hydrocarbyl groups (e.g. Cl_

hydr ocar byl groups or Cl1_2 hydrocarbyl groups or Cc2_3

AR IR T Hh10GER S tiRien(S 2 HCRE RE bHlorie® YRine and iodine.

specific exanples being any i ndi vi dual val ue or
waisineznid shlosie vzg prsticelaleprelareflr om C1, C2, 15 C3, 4,

C5, C6, C7 and C8 hydrocarbyl groups. The term "al kyl "

qﬁYﬁé@fﬁ?ﬁ@l &{tfr@bcgﬁ# lﬁﬁlagyfth@?&rﬁflz?ﬂﬁ Qﬁ&g%ﬁ' gijlcf’(yelreinaﬁer,

roups groups

ethdm;ekm “hydlpydtrbyl”smp) peyic, terir éncoyipasdigodliphytic, alicyclic and
tert-but pentyl . 2-

g rdhi Ry AR g ek hen i capsinseo egiraad
W bRyoBn bldeh s BRepBhnOE o%elﬂ(flsegfa‘ééldps having 1 to 8

carbon at ons,

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.

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

hydrocarbyl substituent groups or hydrocarbyl-containing substituent groups
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20 particular exanples are Cl1_6 al kyl groups, such as
ClL 4 alkyl groups (e.g. C1 3 alkyl groups or Cl.2
wa@bkdoglorgnoups or C2_3 al kyl groups or C2_4 al kp€T/GB2006/000196

groups). Exanpl es of cycloa% yl groups are those
derived from cycl opropane, cl obut ane, cycl opent ane,
cycl ohexane and cycl oheptane. Wthin the sub-set of

cycloal kyl groups the cycl oal kyl roup Wil | ve fro
18ferred & wethp varieusaledinitivas of @lhstﬁle% Mﬁ}ﬁoé%dso@at foapu

oal k of al kenyl groups |nclude,
@ﬁ lﬁFéh%o@%ﬁ?#Faﬁca@%l”ﬁ%enyl (vinyl), 1- propenyl,
2-propenyl (allyl), isopropenyl, butenyl,
it reflx 4€gj gmblere pamt anglintegers) ashsxdahﬂ;rbm refershiorthe hember of
sub-set of al kenyl gr st rou
i BomermoBRFO R0 Lt o ooN R utbe e 1K o
ALy ate%ﬁt érﬁl“% @[ . §cRIRLYE 3PP Bftalsd o2 B ke B\hrtdhatss, and
suc kenyl groups. Exanpl es of cycl oal kenyl

graups include, but are not limited to, cyclopropenyl,
cycl obut enyl cyclopentenyl cycl opent adi enyl and

ISR e S gl o Akl o SR

eyl andhppar ti cul ar exanples are C3_6 cycl oal kenyl
groups. Exanpl es of al kynyl groups i ncl ude, but are
not I|mted tq, et

ynyl nyl )
GeRsuply, DX WER Phe¥aRP g’l.% e hyr Qﬂ%bbﬁ 1ag Pé%p@P ljgachon
th?{? LRUL o HtOH e ufﬁ@§ Bﬂh%l% Wﬁﬁ{mﬂh@ SulRE& 0@36@rocarbyl
yhyl “groups, suc .4 al kynyl groups
Exapphaingt tcdcaboy aioms, parybulgrwpmlqsm Gdehydrocarbyl

bstit ed d ti1tut I

BHo0EY, NG TIMCAR] el Bn it grocHi BupEBPCR: o
Ry Eb&arbyl @6@5@'@6'3 130 cadiBeioMpYdr @ 4Qiy|@$odaﬂj§/|1 geteips), specific
enethy , benzyl',” Styryl, phenyl et hyny|

c&mmtﬁebwﬂImmdwub;abv@p@m SR, Ofoglies BelesrhBPRyF; Co

e Brau it ol a et @ VB P2 U ocar byl g1 oup

can be optionally substituted by one or nore
Fué sdrinvuﬁm’s(;cs;etmmle strdiplatrohhiyicindoyanchedbehadn dlsxlygroups.

car boxy, | ogen, tro, nono- Qr .
Graples of gy g ARy SRR B e b By TP gP b Pyl sobutyl
' gnd ®hexyl
LA SR L azﬁfalg‘#%?'i@ﬁ‘; S AE IO dhd Bhexy
mhdgs isemioes: Vittn dfeemubedt ol isranpathevingdito @e:aﬂamg@ns,

particular examples are Cy. alkyl groups, such as Cy.4 alkyl groups (e.g. C13 alkyl

groups or Ci.; alkyl groups or Cp.3 alkyl groups or Cp.4 alkyl groups).

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

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
hexenyl. Within the sub-set of alkenyl groups the alkenyl group will have 2 to 8
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such as fluorine. Thus, for exanple, the substituted
hydr ocar byl group can be a partially fluorinated or
w@eooblormand nat ed group such as difl uoronet hyl oPCT/GB2006/000196
trifluoronmethyl. In one enbgginent preferred
substituents include nonocyClic carbocyclic and
het erocyclic groups having 3-7 ring nenbers, nore
usually 3, 4, 5 25 or 6 ring nenbers. Were stateq,
w@ieonctome martealas srampishieing Cas BKGRYEPERF) S@S&a éﬁﬁ&ﬂ(eﬂﬂ
og ionally be replaced by 0, S, SO SO, NRC,
%%@SXZ), C(X2) X' or X C(X2) X1 (or a sub-group
thereof) wherein X1 and X2 are as herei nbefore
Eemipledof gycioalidayl grbwes intludie st aromet MBited 86 £9ATADPenyl,
PCI/ GB2006/ Q00196 30 car hon atom of .t.he hydr, r byl
Gy ergharsIpeniam Loxgharasde 3 Syebneyerty pEiRa T -
et [ 138oups BhACREm Byto® @riedn dihias,
gﬁgﬁgﬁ%r grgggggy%?gfg%?dgﬁﬁf?hg@replacing atons or
grdquapticutanexhaples eresGrecysloatkenylegrewts. | n general, the

nunber of |inear or backbone carbon atons repl aced

i1l cor e A
B SRR B HASE, AU A RS 53000
(plopiidyi Ngronps. OWithitt e cal-betrof atkynylodrotypschalviy Divelk tarbon
group have been _repl aceﬁ by a repl acenent om.or
gewspadculureaBales BER 24 HEYYY 8T WPReEh a%ﬁw% VOB RS-

(Creplaced by 0 or S), am des, esters, thioam des and

%{Eﬁr{gﬁ% &f Subdeyblic %J?Pk&ﬁﬁgin?léldé(‘sﬁ{sﬁa}te@ﬁnﬁr%}%s)ﬁt%tgd phenyl

ones and”sul phoXi des repl aced by SO or
g08ps. anmi nes (C replaced by NR). Further exanples
i ncl ude ureas, carbonates and carbamates (CCC

I d. by X Xl ) . ]
FS B SRS NI N BT B, R TR ana
Mafldiyagedtoapsoiftiude phérethyl heyzyds sy, tpheidethyayld
optionally with another_ heteroatomsuych as ntho%e?,
i pheay meshylosypdpnentylmetiayl sycflehwlglemytigcygfopmy gty angl
' : lly 5to 6 ri
%C%%%Pgepg#ﬂ%hwsgza?g;gl gzluﬁyl Y as 8sedr|hg?ei n

refers to a cycloal kyl group in which one of the
Sdrengmesenty gndrehberstatéth s hydmnarbgbgravp datbhe eptiinaty gestituted

tom Thus e | es .of a- | oal kyl groups i hcl

Y B¢ pemne SRR srirr S n R ERg: i s i) fffeen
BvandSBittoNah BloNmoab £6:5di 1) 4 hyaieeh®H alfytho, Bha oricdysltel axh
one of the carbon 20 ring nenbers has been repl aced_ by
hivydie/gebocachimrndrpmieroeycdigareups dpvigg aront i é9 ba(txpreally 3 10 10
%51(9 %ﬁ% %%‘%Eg 9 % t16)t ﬁ@%gﬁl%lgr @Pef@l%jd éu%tsﬁﬁ@{tg G0 gleﬁ

. such as fluorine. Thus, for example, the substituted hydrocarbyl group can be a

partially fluorinated or perfluorinated group such as difluoromethyl or
trifluoromethyl. In one embodiment preferred substituents include monocyclic

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, SO,, NR®, X'C(X?), C(XHX' or X'C(XH)X' (or a sub-group

thereof) wherein X' and X* are as hereinbefore defined, provided that at least one
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wo ewpoTi4Ivel y to cycl oal kyl

manner, the terns "di aza-cycl oal kyl ",

"di oxa-cycl oal kyl " and "aza-oxa-cycl oal kyl" refer
groups i n whi ch tweCTaBR@G/000196
ring nenbers have been rep%gced by two nitrogen
atons, or by two oxygen ato or by one nitrogen 25
at om and one oxygen atom Thus, in an oxa-C4_6

cycl oal kyl grou there will be f 3.t

ey atemisd tlee 0GR %Wemwg ﬁeﬁ%&mp <p;§,, gei g{.‘%ggrbon
t I

L L

hgghadd the weplbsing btoant o gnqusemrty lmthe aamaobdnﬁ&mnlt cInogeneral,

e prPE e Rbor b %qm%r&p?asa«iwﬁi,ﬁ%ﬂe&n%t@ the

&RHTP&%@ feffor bA&HORE FALA ik ke grbiSteptiRg thé@!I Fxbmples of
compounds WO 2006/ 077419 PCT/GB 006/ 000196 31 er ein

Raupsinsehiels peclof mora cariseratom of thedydocady] gxapdpye been

RS Ry ©Sbismeg) ek ore e et Silve B etprggnd
R?esthe@i NR} ackd MRSar $X( O&iﬁ?{lisg(eg)@g ﬁ')165,nla\li§€£o@)c§hloelsqteg (c-C
N%?b )%@DPS% eylghongzepdpap @@%lq;)@ r%%eg y SO or

é@&o%%es W@%ﬁ@w Eyﬁ@%g%?@e%ﬁ%%%? carbonates and

QEBME@':BRC-SQCHQIW )S SO, S02, NR, SozNR
and NRSO?2 wherein Ris as herei nbefore defined. The

ty Rb hyd
St aRr By OF REoeamal s-peHeR S Be) bR Rogs Beraut
g’ht? Sbeh 285 %o chli%hé}} 19 aftRdRRE ra‘hd(dpﬁ@haﬁ@ With 8ndtherl O

nofe usually from5 to 10),

hgttdlroatom s;;dh ag mitrgeenptuldwal drpxsgdss link ¢ @@m@srmg structure of 4 to

erelnb ore defi hydr ocar byl ,
2 élrnﬁé%% % UG uﬁ‘éﬁg’r @’g‘in'}%’cmem?%ﬁ ps are as set out
above. Wien Ra is 0 and Rb is a Cl1_8 hydrocar byl

The thm ‘Rza-afdodRylt ag @tdidierdinrefem to 2 Bytipalkplcgotyy irowkich one
group. Preferred hydrocar byl ox rou&s [ ncI ud

§hthgrcarbeg ringyasmbab By beep r@ﬁ%‘}ﬁ’ &Y 24PWRSAR ey efh&i expmples
F oY1 JHRE iotudelhigh RikOR FHERss. %@Qéﬁh Qﬁ‘d
ﬁe%%% p&?g#bzlé?arcﬁ/ :Fg? ﬁoxy) ycl oal kox
cydobadRylk ax ysedsherdin asfesyto h@pclogiyykgwup uywhmivg lgpny pgsh;z cafbon
cycl nt and ohex on cl oal kyal koxy
ting énepn%g %ﬁ‘h‘;%l% gﬁp&%g 531 B0 orgu %ﬁuig xaniples JFbxAS
‘éyc%8@&1%9&!1&@%19&6’ﬁetraﬁ&ﬁrgﬁ@aﬂwrt@@ﬂfyﬂ){dﬂm JhQuRaaleasus
be substituted by various substituents as defined
manner, the terms “diaza-cycloalkyl”, “dioxa-cycloalkyl” and “aza-oxa-cycloalkyl”
refer respectively to cycloalkyl groups in which two carbon ring members have
been replaced by two nitrogen atoms, or by two oxygen atoms, or by one nitrogen
atom and one oxygen atom. Thus, in an oxa-Cs.¢ cycloalkyl group, there will be

from 3 to 5 carbon ring members and an oxygen ring member. For example, an oxa-

cyclohexyl group is a tetrahydropyranyl group.

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

other locations on the compounds of the formula (I), includes inter alia compounds
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herei n. For exanple, the al koxy groups can be

substituted by hal ogen (e.g. as in difluoronethoxy
w@paenri4ie uor onet hoxy), hydroxy (e g. as in  PCT/GB2006/000196

hydr oxyet hoxy), Cl1.2 alkoxy3g as in

met hoxyet hoxy), hydroxy-Cl_2 IkyI (as in

hydr oxyet hoxyet hoxy) or a cyclic group (e.g. a

| oal Kyl t het N
P G J@é&.%ﬁ%@”&é&é@? @%(&‘)’ﬁ%&;p@é&é&)a

?E%@?l t u?rgtgj)arbr ?MW E@d—ﬁe} ﬁg?i OC)???I g}r oup

iG(SGO, CE) 8y @S NR'Y CINR)@rCRER B cOMNR)NBS, id0{0)BE SC(0)O,

BRSO G SR N RE oI e R s@eNrecamY0,

t@@(@bygce@)sr mve o}sechb)sﬂr‘s@f(yysache st @ k)QXSC(NR )S,
5 85

group, nore

gﬂk@@Rg}So@ﬁ(QONBuoﬂC(g)éNﬁét%WO) SRR NI, SCED.,

B BB (R RO N B SR K S R

B, INR % a6t NR °S O miREdifl RA &, as HefeiiiRdrB de ARdl. Pi per azi ne
and N- substituted derivatives thereof such as

N-benzyl, \N-Cl 4 acyl and N-Cl4 aIkogécarbonl
PEhecneibiy R C@Q&ﬁﬁwé@g% er gen bep@glro@p.s #6@ fiegkgarbocyclic and

BRSO SRR oiclgR gl o
higdalbyczomy to 19),anps Ra- }Rkircaaﬁyhgrohp opticidlycnbstitetkd aed.
b t urate S suc
k ‘Efgl%%{jpédanlg{ lﬁgﬂ %& &awbgpycgseéﬁa%ggerwcp ic
$% Szggggﬁ§owngbyge nmet hyl , ethyl and cycl opropyl .
e hydrocarbyl (e.g. aIkyI) groups can be

substit ut ed bﬁevarl ous groups and at ons as def i ned

h\é{h@nﬁ isgEk amb i 2o 1-glydsedaghyil ernupdRAadR” togetbipsform a

%o%glﬁ)yﬁ))%? et SucrE?erreH?x]y&rot uﬁ? l%gxg S 61$cl%cg0 Yafurated

(}Wdfdcaﬂ)ylcady saxtaapAlRexyt (e, Ay ﬁ&obj? Qﬂ@%ﬁlblydlly Ci. 4 alkoxy such as
chl or oet hyl and trlfluoronethg ,. or hydrox
€Y<

sl arethaxyapticwpdy sethoxy CIO@ikmsv e |C)éae;¢yelea1§0xy

and dlé E&:ﬁ&?&ﬁgfﬁﬁgﬁﬁgﬁgﬁggﬁﬁé%?y%g?hg?aﬂ?ﬂ%% y??mui
5cldalipalhykya e g dhgtclyloalkgi-Gpt dibdansuwhet bydlopogdylmethoxy).
tert-butyl am nonethyl), alkoxy (e.g. Cl.2 alkoxy such

t.h t et.hyl and ¢ ro
SRy S el G Bt SR LLSA B SR fined
Qe R SF Atk a R, ﬂ{eCHIEde%PB@s%ﬁ G¥ Shibstituted Wﬁﬁoéél& % as in
her ei nbef ore defi ned articul ar exanpl es of

ghilbuemsihexy a@djtréhmb@m%th@sbm hystrepiyolere. as i hyd@@é/emy)e iCh-2
alkoxy (e.g. as in methoxyethoxy), hydroxy-C;., alkyl (as in hydroxyethoxyethoxy)

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

such as methoxy, ethoxy or n-propoxy.
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20 the cyclic group is a saturated cyclic am ne such
as norpholine, piperidine, pyrrolidine, piperazine,

W@0040214ky | - pi perazi nes, C3_7-cycl oal kyl - pi per BZi/682006/000196

t et rahydr opyran or tetrahydg?furan and the al kyl group
is a Cl4 al kyl group, nore ypically a C1_3 al kyl

group such as nethyl, ethyl or n-propyl. Specific

exanpl es of al kyl gr S substltut ed by cyclig..
HHoup SroVes Iy Wﬂbﬁ&ﬂ E&s denonpeycliss2rpyh § %WHB&%‘B%
BRI R PR AR S Moo BORDBPERYE such o
Ncyensylf Ne(t eodcybsndsf@ 1netﬂko>dyesrrbomyl Pa:rttcukau bsamprainoluds

of al kyl groups bst tute ar.l){l groups and

et OXYgPIB?Fh‘gn?‘i‘i ‘?’ﬂ’daé‘ SANQEPXYy r i dyl et hyl
groups. WO 2006/ 077419 PCT/ GB2006/ 000196 33 When Ra
\xﬁleﬁ*‘i’@'\%% b&R1 SRIRYB 2 %ﬁléﬁf&ﬁﬂﬂyﬁgroﬁid HxQEIes T hitirocarbyl
optlona y substituted. rocarbyl group, or a
glamp@Ry are asrhetpantwiore definesl. @Fl@d;ydr@ﬁ% BESIDS faRPERh

SR P A R R Sl
S0P mClAB %&Wlp&nﬂm@gslomwpdrﬁer@m@am (é.g. alglngroups

group 5 such as piperidine, norpholj pyrrolidine,
@an lemsubmtu@déwwanﬂ%gi@gps %n&ltaé@nﬁ%& 5[«1&1@ C]gxaé%ples of

T S e R B CUBE, e oo
atdchsanyh ssmlmﬁmalnd ghkmps (pqmmlﬂambmpleg 1mrdmrhng1 biangoethry}

Peraste! gﬁﬁﬁ@zﬁrﬁ% O °”Z‘ﬁ§1 SRR
hg%r#pﬁmﬁk f{g%% loxYe8 de8iokpmdR 1 Byl@ﬁym@tﬁffl& amino and

rogen or an optiona substi tuted
hyxtiooamirchyllky@nnmp(e @rananmlll}tiﬂny‘fbb’ agiingethids er ocycl i c

0B SRR, S et BT LORLHSR o

gﬁyl 2@!1'1&63@ sub1§ PMeMbkRMal éh meokydihyly,! a&mcfyéﬁc gldupsﬁshéh as
| am no .g. 15 di nethyl am no and di et hyl am no)

mioaim:u gsampsyararhgwypﬁ( éle@roaésplcgr@@sm@wnamaﬁ%naﬂc heterocyclic
cycl ycl ohexyl am no). Specific
gﬁglggggﬂé %ﬂgfﬁéf erences for Rto R8 and R15 In
one enbodi ment Rl is (a), 2,6-dichlorophenyl, Rea and
Rahicalae emmlsiehgrﬁrlk)g@noupsanbbtiﬁﬁecﬁ by @icyclic gpoup pre those wherein

the cyclic group is a saturated cyclic amine such as morpholine, piperidine,

pyrrolidine, piperazine, Cy.4-alkyl-piperazines, C;.7-cycloalkyl-piperazines,
tetrahydropyran or tetrahydrofuran and the alkyl group is a Cy.4 alkyl group, more
typically a Cy.3 alkyl group such as methyl, ethyl or n-propyl. Specific examples of
alkyl groups substituted by a cyclic group include pyrrolidinomethyl,
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.
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~fO 20 N- O Ra where R4 is Cl.4 al kyl; but
excl udi ng the conpound 4-{[4-(2, 6- dlchloro-

whenwsoyidam no) - 1H pyrazol e- 3- carbonyl ] -am no PCT/GB2006/000196

}-pi peridine-1-carboxylic agid tert- butyl ester. The
Cl.4 al kyl group may be as gét out in the General
Preferences and Definitions 25 section above. Thus,

it can be a Cl, C2, C3 or ¢4 al kyl group. Particul ar
Whet RéllskSr(DzNﬁ Bﬁ@@m b3, fanexap@iy, BRIOGE! gomqﬁlonauy gtstipged

GHepEocang el a b SR oy Breidpii 0Pl Bl or R

@ﬁ@ketwa@sbgdmmhﬂe altddsulphonyasC . Mk}l‘lalﬂlﬂobﬁlpbbmd pn@ﬂl Cia
Cl4 al kyII%roups are the sub- grou?s of : Cl 3
p

gkplaminosslphonylzrennsy andgunhegamides fogmed lfsgm @,cgc(}bzsamgﬂ group
suchiis glplé%(lgln%rfﬂg th@ rp&fk{%ﬂhl?ﬁ (ﬁ)éﬁ%hlgrgarl%Ny l@?xﬁst%t%& |

plplslfa@inWsuchaslenﬂtWIp1parailmﬁ yl; and 15 tent-butyl
groups. One particular sub-group is C1_3 alkyl. Wthin

th| S sub oup_are fo I d
FE BE?% df;Awﬁma %@%ﬁ“’%‘f"&&ﬁak%ﬁmﬂf Harkyl
I N A T e T
gwtwpsyl supbomtl gravps nBettighlar @tamnles mclpd@wthylsmﬂnh@pyl

Bheﬁ’é{ Smﬂhoagloqﬁlgqt ugﬁlets}ﬁphgnyqups One particular group is

When R? is NR®, R® can be, for example, hydrogen or an optionally substituted Ci.g
hydrocarbyl group, or a carbocyclic or heterocyclic group. Examples of R*R®
where R* is NR° include amino, C.4 alkylamino (e.g. methylamino, ethylamino,
propylamino, isopropylamino, fert-butylamino), di-C1.4 alkylamino (e.g.
dimethylamino and diethylamino) and cycloalkylamino (e.g. cyclopropylamino,

cyclopentylamino and cyclohexylamino).

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

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

—(<

where R* is C1.4 alkyl; but excluding the compound 4-{[4-(2,6-dichloro-

and R® is (i) a group:

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

butyl ester.

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

section above. Thus, it can be a C;, C,, C3 or Cy4 alkyl group. Particular Cy.4 alkyl
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O her particular groups R4 are ethyl and isopropyl. In
anot her enbodi nent, Rl is (b) 2,6-difluorophenyl, Rea

wa@pae®Zia1ar e both hydrogen 25 and R3 is: WD PCT/GB2006/000196

2006/ 077419 PCT/ GB2006/ 00019% 35 (ii) an
N-substituted 4-piperidinyl group wherein the

N-substituent is C14 alkoxycarbonyl In a further
enbodi nent 3,6-trisubstituted Fheny .
GFVWP awaﬁfbyh otteib -pswé,m b‘%h’t@ irkattylgnRunsh &hg fergr alikyl

thyl and 5
8oferS oRShEfnl B0 AR A BBl Y P RS 15
selected fromgroups (i) and (iii) as deflned her ei n.
Withio dhd groupl of 2,318yt grospeuse iltesubarpipemfl  group has a
quork? | orine, methyl or nmethoxy group in the
2 p03|1ﬁéﬁq’$ﬁﬁp% 3,6-trisubstituted phenyl group
pr ef er abl has at | east two substituents present that
are clhogerkyl gewPsl uori ne and chlorine. A 10 net hoxy
group, when present, is preferably | ocated at the
Z-posKhhahqmgmﬁmmamﬂtion, and nore preferably the
2-position, of the phenyl group. Particul ar exanpl es
of 2, &0l § ki tuted phenyl groups are
2 3, 6- trichorophenyl, 2,3,6-trifluorophenyl,

3-di fluoro-6- chlorophenyl

i’aglcalair exeRplesOhet-hdkyl e are:
2,3-difly Q% gwnethylphenyl
3-chloro-2 fl uorophenyl, 3-nethyl-2,6 15
di f | uor ophesmfl;, 2-chloro-3, 6-difl uorophenyl,
2-fl uoro- 3-net hyl - 6-chl or ophenyl, 2-
chl or o- 3 mstPigb¥ls- f | uor ophenyl ,
2-chl oro- 3-,net hoxy- 6- fluorophenyl and 2-
nmet hoxy- - fﬂﬁ%ﬁg 6- chl or ophenyl groups. Mre
partlcular,ﬁ%@yples are 2, 3-difl uoro-6-nmethoxyphenyl,
3-chl oro-2, 6- difluorophenyl, and
2- chIorOOSZQMQHTMMbrophenyI groups. 20 In one
sub-grouP of &ggﬁounds wherein RLis a
2,3, 6-tr ! sUBLOIBEYPPhenyl group as defined herein,
R3is (i) agroup: N OGR4 where R4 is a Cl4 al kyl
@&%ﬂ@&llﬁ%ﬁb%@&lﬂ'ﬁ@@b Al fl NWtihirS this Kb resPareffound methyl,
conpounds, exanples of Cl.4 alkyl groups include
redtyhy/-propybansk iHgrppylrgreispy | , i sopropyl, n-butyl,
i sobutyl and tent-butyl. Particular C1.4 al kyl

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

Another sub-group of Cy.4 alkyl groups consists of methyl, ethyl, i-propyl, #-butyl,
i-butyl and fert-butyl groups.

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

In another embodiment, R! is (b) 2,6-difluorophenyl, R?* and R* are both hydrogen

and R is:
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WD 2006/ 077419 PCT/ GB2006/ 000196 36 groups incl ude
met hyl , ethyl, isopropyl and test-butyl, and one

wee@berned Cl4 al kyl group is isopropyl. |n apCr/B8e006/000196

sub- group of conpounds mherg n RLis a
2,3,6-trisubstituted phenyl "~ group as defined herein,
R3 is (iii) a group: N\d 5 OR/’a where R7a is as
defined herein. Wthin this enbodi nent, when R7a is
@ s uba Nesubstituied 4apipgrertiad sron wharpiarthg Nasibetitgentds €y
?rtrc@ 0 hydr ocar byl groups are unsubstituted C2_4
0ups such as vinyl and 2-propenyl. A
preferred group R7a is vinyl. 10 Exanpl es of
m@ﬁruhewlﬁwbmem Ry m(opazbm-trgnmmedzphem grbup wherein the

dr ocar rou substi one or
oprindnad BhSLaorh o %f’frﬂﬁ{ §8Pys. cblpigg, mefhyl and
ﬁl@gﬁ'}'{ﬂl Nfad Kby R@lﬁr@g&ﬁm?dro%ﬁﬁtaﬂﬁiﬁ i§ Y& Red BRSPS (i) and
a group NR5R6 4~ hydrocar byl groups can

) asfdefinek herplre, substituted nethyl groups,
1-substituted ethyl groups and 2-substituted ethyl

L T

WHoRY Brdupdn Zhe ZpbStioN. UEIHY 2,8 $-tBiswbstigitel phdnyt glbup pteferably
such as net hoxy. Wen the substl tut ed %‘Q arb
Basl frastdine @bﬁi&t‘%@?@éﬁf}&@aﬂwﬁé‘%e@)f% rm%ﬂn RS, 'A

%&J&ﬂg &rgﬁ%@a{ b&%ﬂ%% ?F%eﬁﬁ%f%@d@é’d:ét e 3.JpB8Bos 6t 65bSiton,

ron1 pl per azi ne,
ihd metdpthfera:hﬁy ﬂmlmmsnpyr Dﬁthre@hmwlgmjlpt hi azol i di ne.
Particular 20 heterocyclic rings include norpholinyl,

Bribapat phies S e ey Houmbs e an iR Boptgnyt
Q)Bcd-ﬁﬁid&)’éph%ﬁu@ 3- cﬁﬂﬁ&oaﬁc}ﬂbfﬁbﬁé}{y@ pA{?&-dlfﬁ)b@d)—@Flﬁé’th&iypheﬁyl
an oxa- C4 6 cycloal kyl group such

BétdlﬁhWer@ﬂafﬂmhenahd -ch rﬁak@rdlﬂ@pwhﬁlwl 3-methyhe,6-

|
SBoleBt o< BRREa iR Rohdut 2 By P8 hcronhny, 2
B{18rd-3-neetlgyl B fluorofléhyl, Mlma-memoky-@ﬂwroﬂhen%amhh be
phenyl optlonally substituted by one or nore
sy ndnere-GellatapBentl €5WMPE uori ne, chl orine, WO
2006/ 077419 PCT/ GB2006/ 000196 37

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

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

- defined herein, R? is (i) a group:

where R” is a C 1. alkyl group as defined herein.

In this sub-group of compounds, examples of Ci.4 alkyl groups include methyl,
ethyl, n-propyl, isopropyl, n-butyl, isobutyl and ferz-butyl. Particular C;.4 alkyl
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W@ s 4ue ed phenyl

nmet hoxy, cyano, nethyl and trifluoronethyl. In one
sub-group of conmpounds, nis O and the optionally
group is attached direct| yP€DGBR#®6/000196
oxygen atom of the carbanag&. I n anot her sub-group of
conpounds, n is 1 and hence"the optionally

substituted phenyl group forns part of a benzyl group.
Particular 5 exanples of a group, - "-R8 where R8
groups iptlads 1ne§w&)lﬁfbh}érléoma3x1@§ﬂ rar trb@*dl aﬁﬁ eng preferred Ci.4 alkyl
4- flugégpheq and benzyl. In another alternative,

B group -(CH2)"-R8 where nis 0 or 1, R8
can be a 5-nenbered heteroaryl group containing one
Branbiter igd-gioapod H@mpd&gldm‘v\rhbmnsR wal B8 padsibstmtdl piinghd
S and belng 0 tl ¥ substituted by nethyl, nethoxy,
Foup pueFinsd b Pﬁ@} %S“Hpgroup NR5R6. Exanples of
het er oar yl groups are as s @bove in the Cenera
Preferences and Definitiogs s @t . One particul ar
heteroaryl group is a thNazol#®€ gnoup, .nore
particularly a 5-thiazole pEberany when n is
1. In another enbodi ment of the invention, RL is (d),
whepe ipisRs dafieedhareing a 15 car bocyclic or
heterocyclic group having from3 to 12 ring nenbers;

Yty ks éan@fﬁ%s 3 By R79E A2 gﬁf@l' |b)9d§dé9ﬁ}y'l bilbPmhaR

Nne of nbre su uents se from fl uori ne,

iﬂkyﬂr pxrymulayhymoca(ﬁnyl gnyups acanisybokyted &l abkenylgroupsguch as
d| hydr r byl.am.no, carb cyclic or

qupensa gj&éfe\‘i’ﬁ\‘}lgﬁﬂlﬁaﬁﬂﬁﬁ%"w 12 ring nenbers,
and wherein 1 or 2 of the carbon atons of the

BYAhAC 5PN bs G RIIRC B AR a b %mgr hig che«, Hye.ﬂicaﬁgd gloyipan

atom or group selected from O. SO2; and R3
pubstituitad) bysongras mpere @lbatat@nﬁwéloswfé?ré d?;z gyelaalkyl, fuorine,

PHRa FTER ARG PR S, BBy, BEf BERGAR R The i

WRBcdBA droupsiat tbstﬁot et Elsuldstitiigd rmamlad lydups; heuwbstitwed
Cl 4 alkyl, parti cul ar hydr ocar by| %LLoups lara ’
ahsLgerpy substitutedthdrgrpungr Sufered,gipups include 2-

L et . e s o oAt

'&’rﬁlﬁﬁﬁﬁﬁﬁl@ hSirfaeT éL@&lﬁl@ﬂ/ DO 4O ethdBy.

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

heterocyclic rings include morpholinyl, 4-methylpiperazinyl and pyrrolidine.

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

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

Alternatively, when R7 is a group —(CHZ)n-R8 where nis 0 or 1, R® can be phenyl

optionally substituted by one or more substituents selected from fluorine, chlorine,
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wa@awsti4uent s chosen from C3_6 cycl oal kyl

Exanpl es of substituted Cl_4 hydrocarbyl groups are
Cl4 hydrocarbyl groups substituted by one or nore
f | uPCT/B82006/000196
chl ori ne, nethyl sul phonyl, §9etoxy, cyano, methoxy;

and a group NR5R6. The Cl1_4-"hydrocarbyl groups can

be, for exanple, substituted nethyl groups,

1-substituted 5 ethyl groups and 2-substituted ethyl
gethops, cyPnafesthedng rtxoﬂlpmom@ayl Aie Pnelsubpgrogp g t:q>mmt@és nis0

e RS sub Qi Y FFRR prouB M chl Bfeclly ¥ Iyelbiiitarom
SE1GH cabaieten & ﬁnothblgﬂ@llﬁbeﬁMpbuh@ nGi1 ahy Herne alidoy |

groups are substituted by NRSRG6, exanples of NR
pmqnaﬂ:é sehsHEter Phesyheroup rﬁ@tpért&éﬁéae%y eTotps Feet %’516 Ted

€ OrP o bstituted

K B b SR MRl L RS pRBLTEIRE) P gttt
Plagnlyl, Mmropﬁm&bambbemlzylc ri ngs include norpholinyl,
4 rret hyl pi perazi nyl and pyrrolidine. Wen R7a is a

BBt Ry e s Ouptr G g B RS be

28- Iﬁéiﬁb&éld_ﬁet@ﬁbﬁ{ﬂ %Eckgﬂ coflfaifg SHEH t&® heteroatom ring members
t et rahydr of ur an tetrahydropyranyl. In one

set]tctgi op QfN andrd and dsing @ptl@nacbly@g stivaled Ry adlef emethoxy,
f
al?%n ;o %8?1% L?So@%‘eﬁ %‘g ag‘[}lpées'r?lf"lth%{egggr#rl\/%l)ﬁ(% é?@gpseb out

FhRY theODériedd]l PréfErepudisdndDefiitidng sedtidno rOmepagticular heteroaryl
substituents selected fromfluorine, chlorine

seundxy thizapieroupemenpipasilarkyiar - Heazolfeginyp, prefsrabhgwhen n is
ub-group of conpounds, nis O and the optionally
Substituted phenyl group is attached directly to the
oxygen atom 20 of the carbanate I n another sub gr oup
ﬁim&dmp&uﬁm@nnmnpﬁﬂm1Hwﬂmh3ﬂtes(ﬁeagpnmdhammwﬁI{1sa

stitute hen oup f.or t.-0f a _be up.
BaPriclif af ReBiht do0r Rayit FRmPHloiBind i P

ﬁym@eﬂ%&l %69}5’ Bpt‘%rﬁllg @ﬁlbﬂﬁﬁltéd b 61k orfheR)substituents selected from
f 1 uorophenyl and In another alternative,

ﬂuenn@hadrogyacsgn@,@l 41( royfkynpaine, mong- of $rCmu4  R8

RlogfoyRaif. AT ARG AEDEERRI e SLONLGAR RO 12ne

anghiraaad bakréh Dpt 2 Oﬂ&ielcﬁr‘t&ubsdmi oft thel hj;bd(rombtwgrpup may
met hox fluorine, chlorine,

Eﬁﬁwﬂésbedﬁplﬁ@déwmwm@r SUPY szeéteé ?’ gww&@a fpd

tﬂi? %ﬁ%n? Preferences and Definitions section.
parst cu %r Reter oaryl WO 2006/ 077419 PCT/ GB2006/ 000196

39 group is a thiazole gro re@articularly a
- 5-thiazol e group, pref y wn@n46 IS
O___R7a

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

Thus, for example, within this group of compounds, when R is unsubstituted C;4
hydrocarbyl other than C1.4 alkyl, particular hydrocarbyl groups are unsubstituted
C1.4 alkenyl groups such as unsubstituted C,.4 alkenyl groups for example vinyl and

2-propenyl. A preferred group R is vinyl.
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1. In the foregoi ng enbodi nents, exanples, groups and
sub-groups in which RL is R exanples of carbocyclic

worotketaLIDCcyclic groups R having from 3 to 12 PCTGB2006/000196

menbers; and optionally sub§%ltuted Cl1_8 hydrocar byl
groups are as set out above-'n the Genera
Preferences and Definitions section. Mre
particularly, in one enbodinent, Ris an aryl or

Fsanaplesofsubgiituted. Cvtwdrararbyl gromps ate Saryiydencainy] groups

het
R 5l oot Rt el PR AR MR, Buprine
EhlBAndTRRENRY1SullediBt taeetoky, @Yukh, methbxS; amtla &oupﬂNfRsR6 The Ci14
blcycllc het er oaryl groups contai ni ng

hdrepashylarownsitgn Renibe peanyle.subdyuied afIﬁﬂ@/q g@“&’ﬁ:dl Rybstpted
fa
& gt%r'oﬂ?@ﬁ‘f gy 51!1 it eﬁhﬁ &%ﬁﬂ)ts' (PF A8 aﬁf{;&oﬁ?s R isdiade 2-

ude urany 3-furanyl)
sutdatuydd e(thylggroulﬁ fom (émhr;lpl,e 26&ubsmiuteylle)hyl groups wherein the 2-

O

pyrazol e- 5 yI) pyrazol o[ 1, 5-a] pyridinyl 15 (e.g
RYKAZRS g[blméa@ﬂ @whﬂurmf@d §I&u|ps @?é%ﬁétﬁhteﬁ% QIR%RP examples

|sox§z .g. Isoxazol - yrid

Qf DR Rdyllcludg dpyqﬂthmlymlnmaxpl}hqtq;gcpy)chc qmg:h @ﬂ){@qﬁgﬁl fr@@ rgorpholine,

I I
gHD Hlfiﬁﬁg’eé%g%’(ra%lge %'lée%%*)lgn&?{ngsp}%ﬁﬂéﬁnﬁel J)nﬁt ’aéélgﬂdlg@zl%lg%éular
attehRy gl indu@dpdrpRotinys #-sishylpipbrazigy and pyrg)hdlne
2-furanyl or 3- furanyl), indolyl, oxazolyl,

i soxazolyl, pyri ui_nol i ny fsf Ol m daz I
Alaen Rzo 1§ hEtoHp I‘(&%@)p RS vifereoat sdu‘Ef & oap %ﬁa ﬁ%té éV@gﬁ%I‘l group
n {
PR Sy b W an ke PLAK BT Rpuch
pd‘mahytﬂro@rr@mm and Td’umhgdmppraﬂylc dn obe sunguens wb sehpenngd, wis 0
stituted carbocylic or heterocyclic 25 group in

ﬁﬂ HHAnpEReT SPO-gHUR oL GROPPYRMSHR 8 ki an be sel ected from

the group R15 as hereinbefore defined. In one

ATROHFERT whehR*SH b StddpUgTHS),RP Wheray i os QBJ Rtiapte phenyl
fromthe aﬁoup R15a consi sting of hal ogen, dr oxy,
wptipnaliyssheitnprd by opaapmors ubsitueats 2@%%&?@ orine; chlorine,

P 0

ﬂg&égﬁ&%@nﬁ?’ 9%1%%84@,@%{0%%%1%@%9 g@‘%’? X4 3,%&5&,’ nis 0

2 theropB0RallyasubsRiotedphseylerowds attachet e dijeto thﬂﬂ dX}ggen atom
8 hydrocar byl ro tionall bstltut one

S thsbstie  Tare s SUReoBh e PRt At Hende/ g

optionally substituted phenyl group forms part of a benzyl group. Particular

examples of a group ~(CH2),,-R8 where R® is a phenyl group are unsubstituted

phenyl, 4-fluorophenyl and benzyl.

In another alternative, when R™isa group —(CHz)n-R8 wherenisOor 1, R® can be
a 5-membered heteroaryl group containing one or two heteroatom ring members
selected from O, N and S and being optionally substituted by methyl, methoxy,
fluorine, chlorine, or a group NR°R®. Examples of heteroaryl groups are as set out

above in the General Preferences and Definitions section. One particular heteroaryl
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oxo, hal ogen, cyano, nitro, carboxy and nonocyclic
non-aromati c carbocyclic or 5 heterocyclic groups

whaooengr4ivom 3 to 6 ring nenbers; wherein one PCT/GBR@6/000196

carbon atons of the C1_$ h%grocarbyl group may
optional ly be replaced by 077S, SO, S, X3C(X4),
C(X4) X3 or X3C(X4)X3; X3 is 0Oor S5 and X4 is =0 or

=S. Where the carbocyclic and heterocyclic grougs have

groppiis a diiazelehayoun, waore paiculatly a Ssthirzolsrgrawy. aselprablyi wWen n is
tons, the two substituents may be linked so as to
orma 10 cyclic group. Thus, two adjacent groups

R15, together with the carbon aton(s) or heteroato s)

Irpthé\ﬁf(blﬁfmhﬁl ebadigneats) atquﬂes;gmub@ and subbgrorpdiarveldch R’ is R,
heteroar npered pon-aro tlc

r|n Qr
qmré}ezﬁéwch% gmuH@R DdrgirAm i
a C
ﬁé@?%%a%%dn?@%%aﬁﬁe%ﬁﬁﬁ“ Sy et sy %e“%ﬁ“’m?‘ hove in
fherGanersl Hrefelhacdsmdwmﬁmns sgptionps R15, together wit h
15 the carbon at orrB or heteroatons to which they are

Rl P BT iRt Teba e RS S EO5 R Fromey ar

2, heteroatomring nmenbers selected fromN, 0 and S

Watea RIaE hihetecaiyl\erdlis phitieulafBjtaoeiill ggrups RelEmomyclic
forma 6-nmenbered non-aromatic heterocyclic ring

b@moaryﬂu ZFRYIPS chitpiming Lt thiep eterarban &ing é‘lle@%‘ieéﬁjsefl‘?‘%?ﬁ from O,
8 N, 3H§ plcgihcdhé%éﬁgrf glg)(l:lygp orktdinth gqilgqc Qrﬂeter{;]é)coﬁrfﬁlg

Abodi’ fen Ic gr
h&mbﬂg; selectediffono O, Sund N hmhwhaemrboﬂaldrmg&aarb ardnmagicat ons

linked so as to forn1a cyclic group e.g. to form

bl HEMED IR A DRt ot dar B gen - fndonte e
@Mﬁ!c!{cﬁiﬂ]% madlylf) ZJS’fdﬁ[WHlMénzoPl Amﬂmﬁ@e Mﬁ{yﬂkdl Ra is
ond 0, is sel ected from 25 hydrogen and

her(zpﬂl ﬁ];dmm«éfsdy mywwb(mwmaler%ybumml@hleSda pyridingl

T e AT RfGERlee PfEFE»
9?1"1@}9‘(5 gl 2-pyand, %@/ﬂﬂﬂ%@'yhdymrqwnﬂln@r @lg. exqimliayl), pyrrolyl

%gou containing up.ta eteroaaon&mselected from
-pYFerIKD; ignidaro aeﬁéluwtl (%-&t2cthieny) @yhe
pyrrolidino, norpholino, piperazino and N- net hyl

Rjng %ﬁ@g@?of h%r@%?l%r JZS‘!%‘QCOBQI{S FBANRY1Q0919Grafih ofhe

group Stituted by nore than one
fmrbsyl) tlmtﬂlyl ofdroly], ifarazelyhpptidyl, quinelinylmyyrdby, imidazotyl and
ﬂ{ or 4 substituents. In one enbodi nent, where Ris
% menbered ring (e.g. a carbocyclic ring such as
a phenyl ring), there may be one,
A preferred sub-set of R® heteroaryl groups includes 2-furanyl, 3-furanyl, pyrrolyl

imidazolyl and thienyl.
Preferred aryl groups R° are phenyl groups.

The group R° can be an unsubstituted or substituted carbocylic or heterocyclic
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,
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two or three substituents and these may be located at
the 2-, 3-, 4- or 6-positions 5 around the ring. In

woer@opraierred group of conpounds, R is a subspCT/GBe@6/000196

phenyl group. By way of exapple, a substituted phenyl
group R may be 2-nonosubstituted, 3- nonosubstituted,
2,6-disubstituted, 2, 3- disubstituteg
di substi t yt g, 5- di substitut
?aé’oéytar ngHB& % lwllféel@IRqZS gbend, O, Qﬁb§f3ﬁ(ﬁt)e@(xﬁ)ﬁ Mor e
3ag | n LW 0 f C oMN
R P S I SO R b R0 S R Wendharty

%I@qswmloomlly)suhdtlmmy dnetadna@t spinssitien@nsledteddiin Bydroxy,
fromfluorine, chlorine

substltuen s sel ecte
Sl hetd P85, Ximer RS ey o dnqugcydicapnpronpt parpecyglic or
H‘Etei’éﬁycﬁ’é gl%hbé/hévm%ﬁoﬁﬁ@tomﬁﬁ ki eﬁaﬁﬂr el n&{ehortnli]c?re carbon

eny I ou di SubStI ut e
@E%%& @fttg@ G- hudrecarbylegroemimpy omloﬁadiy be xeptpded, byf O LKISO1S0,,

?F@y tr}gﬁﬁoxy ang( Prgi’%@ a4 géﬁ?t‘? caloéir Sexanpl es

of such substituted phenyl groups i ncl ude 2-fl uoro-6-

tWhefrb ﬂwaarmcygxmqommeltero@cﬁc gmn@h ﬁﬁ@%ﬁm’bf substituents on the
6-dif uoro 2-chl oro-6- neth

ﬁénrq? Skt acézng %’Hﬁe two gul@ng;eﬁgtmg,}{ lpm]@miqu 50 as to form a

fsl hox
Gy 0 P! MOLAB Yo OSSPV o
Grierqatom sk iol \alnllcly t@yet&ceattaeﬂecﬂmﬁy torald Sindratbereld Edft@ﬂé@rgﬂ fing or
50 Bo R S R mgHE 6 OR ¥y obBoterHelisuinpiren the said

AT S%%ﬁ%‘fﬁ*%%%ﬂ%%ﬁ?%&% 5% e RABAER i

eflecied fiem Ne® pd S. 35 p@iitlcrﬂet thestyo gdyauq:ntlgmupls &L together with

3. 6-1 tuted rou p
(oo sl differcroftolicld PR OhbL ik atled. Bredumd ena
membefedamma‘rasmamcf héiél’b!:%c& ccﬁﬂﬂuﬁfnﬁﬂl% toA, S0 Nar 2,
group when present er abl ocated at the

etﬁf&é op} BRE BembBrspslscieddiom An® #eh % ioes partiolyrly fie two

of 6/ Q774
gd 88 ; %O Oniﬁgygforﬁlgheg giron\ééf(P% n‘%{? ée(:%srrocyc ic ring,
1133161-1?1% i lmrsatommmnpﬂnbﬂy Iselgdftedl B®mRN261€0 Zsudh s dioxan e.g.
fifluarophenyl,

Q %81??‘%]83‘? 508 e‘@h?‘i&f“&ﬁh@n&?la catbogyeic §raup 8-2ephenyl having a
jﬁf SOYRREENLE on 3d]§céiiit M@ Qfoﬁhs%lﬂéa Y LORERYh A cyclic group e.g.

-chl oro-2, 6-di fl'uor ophe
Wé@ﬂv R.3pdigydrorhenaeld pﬂélnyin,e
2-chl oro- 3, 6-di fl uorophenyl, 2-fluoro-3-nethyl-6

More particularly, the substituents on R” may be selected from halogen, hydroxy,

trifluoromethyl, a group R%R® wherein R? is a bond or 0, and R” is selected from
hydrogen and a Cy.4 hydrocarbyl group optionally substituted by one or more
substituents selected from hydroxyl, halogen (preferably fluorine) and 5 and 6
membered saturated carbocyclic and heterocyclic groups (for example groups
containing up to two heteroatoms selected from O, S and N, such as unsubstituted

piperidine, pyrrolidino, morpholino, piperazino and N-methyl piperazino).
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5 chl orophenyl, 2-chl oro-3-nethyl -6-fl uorophenyl,
2-chl or o- 3- net hoxy-6- fl uorophenyl and

wWQ20080hmaxy - 3- f | uor o- 6- chl or ophenyl groups. MorBCT/GB2006/000196

particul ar exanples are 2,32Hifluoro-6-nethoxypheny|,
3-chl oro-2,6- difluorophenyl’, and
2-chl oro-3, 6-di fl uorophenyl groups. Particul ar

exanpl es oof non-aromatic groups R include

The gtospiR unastbosubstityted yunerg thapponersybyeendy This, dor example,

AR B&@or ?Do@%céfgll éuBstﬁX&ltgaf Kot eﬂ{b%ﬁﬂﬁ‘ent EXRerpRe $s Plix

g0ch Y:ycl oal KyIl” 'groups 1nc ude cyclopropyl,

eneal beludtitlg (lelcgy e Icamleajzcyilc ringyotiohexyhenghdng)c theteinep by bne,

nmore typically cycl opropyl, cyclobutyl c| opentyl .

S¥RI Ot PEseaHasg pents %&PW% by Oeeﬁeﬂ? s Qr:%y-#{rrﬂﬁ Rahositions
%%HE : non-aromati c groups R include

gnsu ??eisrtlrg'ed or substituted 15 (by one or nore groups

R15) heterocyclic groups hax[ng from3 to 12 rin

e oriepre ferret ygpdupadfl opmpotindsi R i m@bﬁ@n@d@?n}drﬁom%@ way of

usually from5 to 10 ring,éenbers. Such [0 can be

AN § S%‘i“?%li Pg%ﬁi groug Ry, may §ﬁ%r%?n°5h‘%5t 3}6%&]’?; ly

Renesdbsafitel, b@-Esutigtred a3odisutsiadte Dlaedisutstanel 2,5-

usual |y 1,2,3 or 4 heteroatomring nenbers) typically

disubwiteigd £, dArtHFehsbisiad orddsadrsubsetuisd phur. 20 Wien

sul phur is present, it nmay, where the nature of the

: ; i Te o
V55 QTR B o AT RouB £ 105 o R b
framoeubatipite] atdlyec?-positivmer diswhstitutekat positjons24 and 6- with
t et rahydr of ur and di.oxane)., c i &yt hi oether .
JFURIEHS S50 T THOTIE SR, Ri-BoHaES Rugh O and RVis Cra
diKky D20 S eth@¥k elify1)21Th BRe PRIEG dd&MERliHent2he ipRenyl group is 2,6-
pyfrolidine), 25°cyclic amdes (e.g. as in )
disubgsitittdd.radereipyhe substinients gre(sglegteddeon,rfor example, fluorine,

but yr ol | hj i d hj

Slting S ah et HbesSmeley] AR RER, bt FERbRY
puttiRbnt eRdples 6Ysukh sutsutphbptiedgbgroaycintlude Hplonani des
and conbi nati ons_t her eof nor phol i ne an

Mﬂwmsmmhﬁ@yla%é-dielﬂmspé@%ygQa%ﬁél@?@lanﬂxilﬁgbomﬂﬁo

4 B,
e 2 O R b e R
dmotcaphenyd yZ-fiuoro-@nfeehioxyphetyl,@sfli@o 6 -msthytphenyl and 2-chloro-6-

etrahydr.of uran an i oxane),, clic. thioether

giheey s neprBtady SRR ERpTisHES Eoue 2.6
HidhBPhyl.CYCl i c amne noieties (e.g. as in
pyrrol1dine), cyclic sul phones (e.g. as in sul phol ane
and sul phol ene), cyclic 5 sul phoxides, cyclic

- Jukpotberamr i amouoirommeundng phewsi gomup(Re. may be trisubsituted -

talP {h% @,rﬁré%ld i6r-]pe<)sitions.

Typically the 2,3,6-trisubstituted phenyl group R® has a fluorine, chlorine, methyl
or methoxy group in the 2-position. The 2,3,6-trisubstituted phenyl group
preferably has at least two substituents present that are chosen from fluorine and
chlorine. A methoxy group, when present, is preferably located at the 2-position or

6-position, and more preferably the 2-position, of the phenyl group.
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whewenoyz! i ¢ groups such as norpholine,

Exanpl es of nonocyclic non-aromatic heterocyclic
groups R include 5-, 6-and 7- nenbered nonocyclic
pi per PAI/BB2006/000196
(e.g. 1- piperidinyl, 2-pipegddinyl 3-piperidinyl and
4-pi peridinyl), pyrrolidine %%.g. 1- pyrrolidinyl,
2-pyrrolidinyl and 3-pyrrolidinyl), pyrrolidone, pyran

. 10 4H , di hydr ot hi ophene,
G RIS GF A B a e PGl SEMDSRGR 2,3.6-
ttﬁEHl@fb}SﬁErBfl,LQ,@E@*t{ig.ﬁ%{oﬁﬁéﬂﬁ%%%Hggjr%gﬁgbc)lllfogﬁ@%@?l, 2,3-difluoro-6-

t et rahydr opyran

imth@whfmé,, 2,3{dﬁﬂhmmJ6|-rd§t1h§alphen3d)®zblbfcne,6-diﬂg@bphe%ﬂzﬁ |,3~
2- QYT ihne, razol i di ne, .pi perazine, and Na
SO b g op b 2o - B B R ed-Tofapr b myt-o-
ekRIpiRayl, DEhiie-3thE® ' Lehibfo-Srthsig,-@nd
S, S-di ox?,de 15 (gart [ gﬂfgirﬁlgt/dptﬁﬁ?}g%rc%%gq ?r?g%ihggt ?I I
fﬂ}ﬁof%ﬁnﬁéﬁaﬁﬁrl‘égt preBdtierdoashlorbplpinplgrodpnnes  such as

N--met hyl pi peridine. One sub-group of non-aromatic

I ' | udes unsubstit yt or
SRRSO B3 IR sIRURELI Y P B
Aiflvembgreayl, mdpciblo-6,6-Mifluerophysi pfougk oups such as
nmor phol i ne, piperidine (e.g. 1-piperidinyl,

O A B S S s
o ! . 4

e e

pEglealsyll gipupsiibelude cxsdorsomtlscystobpipl r ayiclogems], cyclohexyl and

. il i : hol g vl
B At ors BRI TSl SIRUBR il P S,
pattieulady eytlohgdybups i nclude pyrrolidine, 25

pi peri di ne, norpholine, thionorpholine, thionorpholine

ﬁigﬁ_ldi oxi de, Pi perazine, N alkyl piperazines, and
o ?E;ﬂxalﬁPf?éP BYhawmals rews Rparelindainsubgined or subktituted

i i. St .0l kdi .
oot ErdlpR 109 ERAS T e PNl BOICS o haring mgmbers,
iptdadipidithyl 2 riigneerhbdrs, pind enae uneligtbm 6o 00BNPARINKEs. Such
%\ig 2006/.,077419 PCT/ 20(?.6/ ?00196 44 When R1s a ClL 8

PS8 OGS ELc stBsyslicy s gxaypls, s typiegidy havedrom T to 5

het®aRayfh henbefUphors 1§1a091208 YLk L eRRL D ﬁhg gr%?%bééﬂ) ¢

g{rocgﬁs can be aromatic or hon-aromatic and
®lady selegted frorheitregemysixagendndswighugr oups set out
her ei nabove. The substituted hydrocarbyl group is

i . d I h
AR b shabtt, RAF, el ¥ E4BREl s i Eidleg ind el

Wi, ¢ as uBst-B(Q)t o6-S(0),-.

The heterocylic groups can contain, for example, cyclic ether moieties (e.g as in
tetrahydrofuran and dioxane), cyclic thioether moieties (e.g. asin
tetrahydrothiophene and dithiane), cyclic amine moieties (e.g. as in pyrrolidine),
cyclic amides (e.g. as in pyrrolidone), cyclic esters (e.g. as in butyrolactone), cyclic
thicamides and thioesters, cyclic sulphones (e.g. as in sulpholane and sulpholene),
cyclic sulphoxides, cyclic sulphonamides and combinations thereof (e.g.

morpholine and thiomorpholine and its S-oxide and S,S-dioxide).
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hydrocar byl group is a C24 hydrocarbyl group, one of
the carbon atons and its associ ated hydrogen atons

woreyeloz74nepl aced by a sul phonyl group, for exaP@l/eBa®6/000196

in the noiety SO2CH2. When,the carbocyclic or

het erocylic group attached # the a Cl1_8 hydrocar byl
group 10 is aromatic, exanples of such groups include
nmonocyclic aryl groups and0 nonocycl i c heteroaryl )
Iyrame seb-setrnifAieteronyclip groups Burthtketeiopralisrareynsgoraibercic

sel ect.ed f Q d, bi i C i -
R S A T
@gl.a¢ trﬁ@tréﬁfxa&ra,tﬁiopﬁemmmme)mwm dnibettvicties ga g atsdn
aromatic. 15 Exanples of such groups ar t out .in

pyieolidmencyyglic pylphencs (e e<s An aulphglang ftqdoSH&h% ek cydie
.1 P i- | . - . .
A4S lC WyBhort IR 8 finb HAH0n GBS @ A thibirpholine).

oxazol yl, isoxazolyl, pyridyl, quinolinyl, pyrrolyl,
ExamiglzobfmonruyclihhemplomatiPheteracytlie groxphi! msluge SarGyand 7-

and_het eroaryl.. groups as substituents r a Cl..8 2
e e RS R S S e 1
bpEA@AR ¥lpipdrdigd @H?i{oeridiﬂﬂ%h& u,pigericﬁﬁmgrpyhoﬁam_% ge.anyl
pyrrolyl and thi'enyl. Such groups may be substituted
byrraisinydy 2-pyoekdisylendit-prralisinyls pyyrolkday, pgan (2H-pyran or

fined- herein. en R ak- .
2imuP0. Butnliop A gt dlpBUl AR RS o AR,
habBy@R65@Ar, Set@hodiPpthibfieneatioine @iralty despyiat @ dytetratyydro
group_may be a group selected 25 fromthe |ists,of
pyrenylyrisudrzolies, iniflazeplidiapnes peazeling thiazalmgd-gyragpiine,

' - - ou ; . L .
B
fudhdryepimnples ynohatetthionionghdline andits 8-&idenandeS, 8ydpdxidd | y

bl h 9 B TRERSH B, LB g

Kl RN-aidi 1 ngRalilne, be sel ected from nonocyclic groups
aving 3 ri ng WO 2006/ 077419 PCT/ GB2006/ 000196 45

menbers. Particul ar exanpl es i ncl ude ,nonocyclic

Onelsolarigkopip fmonpsosichhederocyslie |g§cmp@|§%}9 linclpdgs ugpihsiifuted or
%_&shgl.ﬁj%gb&gmﬁg&f %llo?Q gf@éx&)%gﬂ 5¢ %Qéq%.hﬁﬁltembereﬂqgoxg%cyglgf and

nocyc rdcyclic groups su

g@%fﬂ&?blﬁ&d@mu | sﬂ%hia_d hﬂ)@p}((jo_@ing,l. piﬂergdini‘l‘r@(e_rg'. di-pi%e_tridilllyl, 2-piperidinyl
-pi peridinyl, 3-piperidinyl, a - pi perj.dinyl), ...
Byip&idie] sad 6@3.1@@1@%),@?9%@8 Eeng.| 1 -Bg?@gd,mg, ?-@Zyﬁg;l,ldlgﬁloand

3 ity PyaliddR¥! fipbhARE 8mnd N-RRY PRibBE7ing M lichas N-methyl
piperazine, wherein a particular sub-set consists of pyrrolidine, piperidine,

morpholine, thiomorpholine and N-methyl piperazine.

In general, preferred non-aromatic heterocyclic groups include pyrrolidine,
piperidine, morpholine, thiomorpholine, thiomorpholine S,S-dioxide, piperazine, N-

alkyl piperazines, and N-alkyl piperidines.

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

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

w0 p@bda1pyrrol i di ne, piperidine, norpholine, PCT/GB2006/000196

t hi onor phol i ne and N—nethyu pi perazine. Wen R is an
optionally substituted Cl1_8 ﬁydrocarbyl group, the
hydr ocar byl group 10 may be as herei nbefore defi ned,

and i%_preferably up to four carbon atons jn |ength,
Wiree Ridua Oy hydgrocarbyhgrewp sehshateddyonearberychn gt betergpyclic

exanpl e one or. t car . a 1Rl ol D C .
EraBa s efboe g aH nr B i A5ATTeshite ElRh grafprdfmatic and
B RCaetdcted fRdm tiydahplesiofsudtx@ompsesetoyidieiadnabbie.dhec! i ¢
saturated hydrocarbyl gro [ an_al kyl 15 group

. e.

prebptiedshysiroariyh ereuipds wally %laﬁﬁ@F?é%d Qn-kyf\//dra?aé@ﬂ.group uch

S ' aj I u [
BRI in priElal s ELTLRCRCH: oRRL REhe MR o
h?t&bm;ﬁ&ll%tbulgisdmmz Zﬁéirmfhgldi lgrduppqn‘lremfyhe carbmbatbmg and its
tent - an , 2-di met 0 ) [ t, .
FWQCIHVE%SE}%B@ Pogsque pecreploctd RE S%‘B’Ie{]ﬂygggo&%g gﬁ%gfﬁ&e as in
havh&gtfS®Om,20 1-6 carbon atons, nmore usually 1-4
carbon”atons, for exanple 1-3 carbon atonms, e.g. 1, 2

or 3 carbon atons. Wen the hydrocarqgl ﬁ{oup S
Fhestthe carbetychepr heserogylic gruprpitashedio g e 1ghydipsadybgroup

subst it uted , r, cl : '
R M N L
oy dic haferd¥eylaRbinahtaynisgibs td fout Retedoytonneing membess
25 substituents_ sel ected from halogen (e. 9 fluoripe),
Rlevtesromeed 5 Py ot gk eTeRtY L EouRRSOBPE BP 1A 4

. gy -
D P AR NGRS 0 ety ShERaR s o
dromiatiz. of the carbon atonms of the hydrocarbyl group
may optionally be replaced by an atom or group

| d.f WO 2006/ 0774 PCT/ 06/ 00019 O
Eraplef sericB @O RsdRY 1oL B rar Tt R Sgy PR idons

Rydioaedewy! group include hydroxy, chlorine, fluorine
(e.g. as in trifluoronmethyl), methoxy, ethoxy, am no,

nmet hyl am no and_di et hyl am no, preferred substituyent
Bartisylen gxarandss ahwch grayps incdudeduragy (e, ﬁ&wa@wbw&ﬁman%

h Ny P | Ihienvl
SRRSO Bl ey b Tl e
Purivubit ekdrgples of aryl and heteroaryl groups as substituents for a Ci.g
hydrocarbyl group include phenyl, imidazolyl, tetrazolyl, triazolyl, indolyl, 2-
furanyl, 3-furanyl, pyrrolyl and thienyl. Such groups may be substituted by one or

more substituents R'® or R'® as defined herein.

When R? is a Cy.g hydrocarbyl group substituted by a non-aromatic carbocyclic or
heterocyclic group, the non-aromatic or heterocyclic group may be a group selected
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
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pyrazol e-4-am no group is represented by the ternmn nal
singl e bond extending from the carbonyl group. Thus,

whygoos@ay74ed il lustration, group B in the tabl e P&T/GB2006/000196

trifluoroacetyl group, grou 5Din the table is the
phenyl acetyl group and grou% Il in 10 the table is the
3-(4-chl or ophenyl ) propi onyl group. Table 1- Exanpl es
of the group RRCO CH3-C(=O- CF3-C(=O- 0 ABOZNO
mempers. GartiqulaDexampleningluds menreyelic cyploalkylempps gychrs H

R PRy b Pt Mg R g g
Mehbiére@ idvidcyélic heterocyclic groups such as morpholine, piperidine (e.g. 1-
piperidinyl, 2-piperidinyl, 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. In general, preferred non-aromatic
heterocyclic groups include pyrrolidine, piperidine, morpholine, thiomorpholine

and N-methyl piperazine.

When R? is an optionally substituted C;.g hydrocarbyl group, the hydrocarbyl group
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
group) may be a straight chain or branched alkyl group.

Examples of straight chain alkyl groups R? include methyl, ethyl, propyl and butyl.

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

In one embodiment, the hydrocarbyl group is a linear saturated group having from
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.g hydrocarbyl group R® can be optionally substituted by one or more
substituents selected from halogen (e.g. fluorine), hydroxy, C;.4 hydrocarbyloxy,
amino, mono- or di-Cy.4 hydrocarbylamino, and carbocyclic or heterocyclic groups
having from 3 to 12 ring members, and wherein 1 or 2 of the carbon atoms of the

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

Particular groups R -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

the table is the 3-(4-chlorophenyl)propionyl group.

Table 1 — Examples of the group R’-CO
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Preferred groups R°-CO include groups A to BS in Table 1 above.

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

One particularly preferred sub-set of groups R°-CO- consists of AJ, BQ and BS.
Another particularly preferred sub-set of groups R°-CO- consists of AJ and BQ.
Another preferred sub-set of groups R’-CO- consists of groups A to BBR.

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

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

Specific examples of the group R? are set out in Table 2. In Table 2, the point of
attachment of the group to the nitrogen atom of the pyrazole-3-carboxamide group
is represented by the terminal single bond extending from the 4-position of the

piperidine ring.

Table 2 — Examples of the Group R
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t he nol ecul ar wei ght of the WO 2006/ 077419
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for exanple |less than 700, or, | ess than 650, or |ess
than 600, or |ess than 550. re preferably, the
nmol ecul ar weight is less than 525 and, for exanple,
ls-500 or less Particular conpaounds ot,the [nvention

oo

are as Iléjﬁrated in bhe exanples bz%omr 5 Preferreg
co omﬁ%e of ¢t he in? Q%trnclu
[I@, 6-di o o- oy?a no [ 1”%:/ '{Q /-C/NJ(O&
H pyrazol e-3-carbonyl] -amno|}-piperidine-It
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carboxgyic acid ethylcgster; 4-{ DA
[4-(2,6-dichloro-benzoylanino -1

Hpyrazol e- 3-carbonyl T -am no[} - prperidime=f=

carboxylic acid isopropyl est( 10 o

4-{[4-(2, d echl (pjo benzoyl ami 9@% razol e- 3- arlqeré(
DXY

yl']-am n |rerer/Nerm%é 1- car by yI
and salts, soI vates, tautomers$ and N-oxr des thereof
Salts, Solvates; Tuutomers Is bner s, hpOxi des, Esters

Prodrugs and I['sotopes A refergnce to a conpound of]?%e
H-orrae—(+)—and—sub-groups—thereof al so includes

oT 1T oT

ionic forns, salts, solvates, |isoners, tautomerds,

N- oxi des est rs r ogr ugs, i $ot opes ot ect ed
forms t er xaﬂple as dlscusse el p
prefera the sat'ts or tautpners or iso rs

N- oxi des or sol vates thereof;|and nore prefer

salts or tautegers or N oXi des or sol vates thereof
Many conpounds of the forrula (1) can existpi the
formof salts, for exanple ac|d addition salts or, in

certain cases salts of organi ¢ and i norgani cC bases
such as 20 carboxyl ate, sul phonate and phosphat e
Baritlde aAPHeC@tﬂdﬁh@teﬂaﬁle otithe exarnplionof RbinsEabbe? ofher tHans

r Q0 compoun | a
o G Tl BERRE B R s PR 8o BRg S itierorr e
mlmlﬂescxff R°h€PineBebid 1 unlégithe Otnicandieatsysthbgaized from
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t h | met hod h
S e o Eatmp I S ot PR IS B 1wl ople Arda e
A Al B ey AL B B B bR SR ey, BBG,
BBEdUbN BBL a&BBBh@msTabmgtmeﬁﬂrﬁmebe}bd gombsinehwith DG.

salts can be prepared by reacting the free acid or

rgrggeg)vée 0% S exhBRS OB BB BN BB s H 'EBE BRI

BBJ, BBL and BBM in Table 1 can be combined with each of the examples of R® in
10 Table 2, except that BQ cannot be combined with DG.

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

combination represents a specific embodiment thereof,

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

15 the formula (I) does not exceed 1000. More usually, the molecular weight of the
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WD 2006/ 077419 PCT/ GB2006/ 000196 56 or acid in water
or in an organic solvent, or in a mxture of the two;

w@ewenzi4iy, nonaqueous nedi a such as ether, epP¢IGB2006/000196

acet ate, ethanol, isopropazg , or acetonitrile are
used. Acid addition salts é be formed with a w de
variety of acids, both inorganic and 5 organic.

Exanpl es of acid addition salts include salts forne

d
euneprouad veillibg less thant B4, for ewampla desg thany 0Qopisless thagy 623, or less
i > di : din b _
e G T S M S
BEN IR kampleisei0dBrde¥benzoi ¢,  butanoic, (+) canphoric,

canphor - sul phoni ¢, (+)-(1S)-canphor-10-sul phoni c,

capric, caproic, capryli.c, cinnamec, citric, cyclamc,
Badedst campavgds ef t%se%\éﬁré@q, 15 23 ¢ lgpraiep %ﬁﬁieé?mpi/es belEw:
et hanesul phoni ¢, 2-hydroxyet hanesul phonic, formc,

PIABFddCompBah@Cdahé fveRifdt insluge: 9l ucohept onic, _

D- gl uconi ¢, gl ucuronic e}g. D}%Iucuronlc),_ gl utam c
(4e{[6:(2J§-<§bluomaan)Z9}’lamx§dl prierale-3efayhanlyllcaminp pipineridine-1-
h%/FEr okf.r om Catty 1h tdr,ochl oric, hydriodic, isethionic,

e lic A eyl [ actic. 1 act obionic, maleic,
BE{4-02,6-dichidro Behi@lariabPHCpyr42oldB-cambogel] lamino } -piperidine-1-
met hanesul phoni ¢, napht hal ene-2 15 sul phoni c,
praportyiglasideisoproBYl @8t phoni ¢, 1- hydr oxy- 2- napht hoi c,

: P ri . : > idier 1
e e e L R e R
saboopiciacid vinglndstes; adl shlty lsbloates ednstaiers antl daoxkides thereof.
succinic, sul phuric, tannic, (+)-L- tartaric,

cation exchange resins. 20 One particular group of
dleteterc S b $bpOlindeH the fdrAlMR AL aha BuBgRIups thereof also includes
hydrochl oric, hydriodic, phosphoric, nitric, .
mipfognp.csalisisphviates, iseraensclautomers. Nrexidepa peers, PiRgIUEgs, isotopes
i set hi oni f i G, I ' )

pBF ok Tomsh TRHoR Lo BREHIF SKURPRRL Foclow; prefgrably, the sals
ot hanesu phietrmers ondpbtided @rvebiateghienéd; andanerd mreferably, the
acetic, propangic,  butanoic, malonic, glucuronic and
Falistos BB eIners Q& Njexidessorsqlyalss thegtdup of salts consists

of salts forned from hydrochloric, acetic, _
m@%@@%ﬁ{lﬂ&c&‘tﬁe fRAUR (€) caheRBPAT th ForR 6K dalis | fBE&tatnple acid
aci ds. other sub-group of salts consists of the

addition eltsmesip|cartain casds snlksefl gygamiaand inprganicahesestsach as

EapBEh B e A S el oA iR e WY Al of

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

forms of the compounds.

The salts of the present invention can be synthesized from the parent compound that
contains a basic or acidic moiety by conventional chemical methods such as
methods described in Pharmaceutical Salts: Properties, Selection, and Use, P.
Heinrich Stahl (Editor), Camille G. Wermuth (Editor), ISBN: 3-90639-026-8,
Hardcover, 388 pages, August 2002. Generally, such salts can be prepared by

reacting the free acid or base forms of these compounds with the appropriate base
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57 Preferred salts for use in the preparation of
liquid (e.g. aqueous) conpositions of the conpounds

wokochormu ae (1) and sub-groups and exanpl es tPET/€B8R00a900196

described herein are salts_paving a solubility in a
given liquid carrier (e.g. ter) of greater than 10
mg/ M of the liquid carrier (e.g. water), nore
typically greater than 15 5 ng/m and preferably
graeit isrwatéraon i2@n prganic. solvient neinehisbieetheive; lgenerally,

i nvention, .ther Br

R s L T
#egsggoound of the formula (1) and sub-groups and
exanpl es thereof as described herein in the formof a

ey R i A e
%ggﬁgegﬁ s 89 dﬁé&ﬁltlo \Aﬁalfsl?ﬁclﬁ&'@ﬁk‘ Retnied vAtH 8AGd séécted

onal group be anionic (e.g.,
frﬁim}rb SRV bensmﬁ@ 'of ace¢tive, Zadlsldbltoamilﬁ, adipicoalgimic, whadtbig

abl t abl
8 LGRSO beParis, DAPRTRBPP T 1RGO o B SeRep s
blﬁﬁ‘&n@ l{‘Fﬁczﬁ‘ﬁpﬂU@”‘é SEhHSF-sulphial,| (M8 ESHLdabhphBi-80-s@lphbias

such as Ca2+ and M g2+, and 15 other cations such as
gpBie, ca@mmapls'h@f c19m1m&b¢16100¢§é¢m@, dederplaalphwag, ghene-1,2-

él r]}el&tne nﬁon?c 2 I dr&{%ﬁﬂh&ﬁlmﬁ( forﬁll—fz @E@Ffé and

@!ﬁmdﬂc NEMksic, gﬁi@@ﬁ@t@ﬁcd_ﬁ ouuRics gliut@bhie (Slngt-glumrenic)
ammoni um ions are those derived from etFDéAFP mlc

glutantg (g Lrelutamis) O SHERAEGrigh olic. HpRIricy
g*&%%lﬂ%{ %X]dl%&]x zlgélﬁi%hf&m(ﬂﬂ 1%’[%3@?'@1]115@1’0 lactoblonlc maleic,

ano ef azl ne yl'am ne
makey(Hklemzaticamalvaic, Qh)eDLmandﬂhglmnthmsulQMm naphthalene -2-

éﬁﬁ@ig ?’gllP alel)ﬁwlgﬁx‘ldﬁﬂﬁiong‘ir‘nl Yd& ; -Halaﬁgqgfrﬁgqténc Ntric,
81%1150 deﬁm &Qiic! SalbitfeBididic, Mﬁﬁ?ﬁoﬁ& BropRIHQ UnPProgfutdnhie,

formula (I) contain an amhe uncti on, t hese may form
spmym rﬂaarylnafmbwlmdnabncssteefrm SUSR B selpbyrie, éaneé, Gh)-L-

e TR S

Q@m@&lﬂlﬂﬁloadcﬁismnﬂf&hﬂoﬁ sehsggnesing. fOf mul a (I) The
salt forns of the conmpounds of the invention are

DpB prisutos B SRl A 0 s B lo LBy ® Aot by aghloric
g @%ﬁoéﬂgo 1@%&&: &l R\Lrlo cﬁi@g Tactic Pﬁféﬁﬁﬁc ﬁi’h‘lél@ ghalie,
cept a al't’s Ph

arm Vol . 66,
MOMedHa, Téﬁn@n@dﬁr@c&omhom@m@Blenesulphonlc methanesulphomc

(mesylate), ethanesulphonic, naphthalenesulphonic, valeric, acetic, propanoic,

_,._.

butanoic, malonic, glucuronic and lactobionic acids.

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

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

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

lactate, adipate, D-glucuronate, D-gluconate and hydrochloride salts.
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58 pp. 1-19. However, salts that are not
phar maceutical ly acceptable may al so be prepared as

WO ndoeonmBdd at e forns whi ch may then be convert ePICT/GB006/000196
pharmaceutically acceptabl g salts. Such
non- pharmaceutical ly accept Z)I e salts forms, which may
be useful, for exanple, in the purification or
separation of the conmpounds of the 5 invention, also
Profemeg salts fof uschia thepespatation ofiné (fheiqueousheonprsitigng of

) contajni j f ' f .
30 DA ] B SRS e BBl B0 REP escrbed
Hepéifatesaltk hatiRgt seRBIIRY iBa giveRliid cafrien ¢¢.5.omatal) o6 greater

i ncl udes the N-oxjde. Were a conpound, contai ns
e &0 a1 mhp e HIHIk A (o Bruaten), MEREYPIGANY Bivatet han 15

[ [ "n%:ﬂ to forman N oxide.
%g@%g@{bﬁ%@)@gﬂ%}éggﬁgg%kﬁ |%Jles are the N-oxides of a
tertiary amne or a nitrogen atomof a nitrogen-
Ianteaintbodgmére o€ ihedyednsion Nh@eiisipovisied aghafmaaspticaby
treatnent of the correspondi.ng anine with an_ qgxi-di zi
CRya T iR e BepBLPaeoTF Rt Mol fula
g&m%a%gﬁﬁsya{ﬂdcexaﬁl £} the€sT ad Gedesibe@KEST ia tACROAMCHA salt in

gani c

Chemi stry, by Jerry March, 4t" Edition, Wley

4;) pensesiedtiomey grepieyahan Nbme/miatypically grgajer thanold mednlaad
e e by.the re of L. W Deady (Syn. Conm
H’@I;e‘fn?q%?fgreé&ﬁ?]?f%oolﬁg%\&/\ihi ch the anine conpound is
reacted with mchl oroperoxybenzoic acid (MCPBA), for
%H&Tmlﬁpodng iﬁﬁ]rflibﬁ]iﬁ[ dsrfhas alfinenional pgroupwhith oid yoreoaeeria (g,

Compounds_of _the forpmula_ (I y exist, in a nunber
B$OQHhay B CYEantben psalt F@%ﬁ’élf%@}e ‘ﬁ‘g‘ ¢ é‘ﬁﬁa@ﬂee‘f‘qh@nf or s
IEgnglgée Sf ek i%&g&ﬁ%%@' $ndhdd B 40 hHUkRitéd do, alkali metal

. suc orns. For the avoi dance o N doubt2+
iuine sechoasdbapod K, elknlimxéasth metal wtiensofuch @y Eaaland Mg™', and

BRSBTS e R DG R RL2R8: b o
neiE t1ekRRsiahoRGR 1B, T ardRibiblelandRorion oxewRl.c.

i n compounds of the fornula (1) the pyrazole "Fi npacan

BBt , NH:RheNHRo , NRwit- orreaniest fsamie Auiighle g5t Ipgpnium
iLpli.ci : ' . form

T e O S o ot

trivdh 0 neCbitplafne, \éByPRGiathine) taildmEHs? Ot oladete, 59

(ON6e)

piperazine, benzylamine, phenylbenzylamine, choline, meglumine, and

tromethamine, as well as amino acids, such as lysine and arginine. An example of a

. . . +
common quaternary ammonium ion is N(CH3)s .

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
according to methods well known to the skilled person. Such quaternary

ammonium compounds are within the scope of formula ().

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,
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RLRlI- NHNHH/ / H\ NNNN HHAB Oher

exanpl es of tautoneric forns include, for exanple,
whewoed774enol -, and enol ate- forns, as in, for BPXEGBR@®E6/000196

the follow ng tautoneric paisgs: keto/enol (illustrated

bel ow), i m ne/enam ne, am de/i m no al cohol,

am di ne/ am di ne, nitroso/oxinme, 5 thioketone/enethiol,

an jtro/aci-nitro. HO H+ 0-. C=c/ /C= Il .H
R cho Y TP i s s e shaeRiLien esreo Rl Lty e
?1%251%& Bs AREnRAIARTRMS WHiH mEetheh 88 codReted dto pB¥infdceititally

formof two or nore optical isoners, references to
aweplobledslinf Stétenorf-pharmiaeenticylly snckptalle silis fopns.cahich may be

i'S i c_forms. thereo L. d. enanti s, ' d
W foc Bt BB BT RS B sRARRA BT T op R TR o A0
i@@ﬂ@d@alselfgmFarybme(imegﬁoﬁ.acemc m xtures) or two
or nore optical isomers, unless the context requires
ot herwi se. . The oPticaI i.sonmers [y, be, characte isgﬁ
U

Grmppadsfthetormyla (Rejontagyng e pmEc igetion gy @so
gﬁiQes' . A SQERhSe h&kindo %r&g%aoh?cﬁ@hég Bluid {]};{»ha{'f@dhtﬁﬁs an amine

aracterised In terns elr sol u
Siretienele icitdey thesNnggidehe "R and S" nonencl ature
devel oped by 15 Cahn, Ingold and Prel og, see Advanced

anic Chemstry.by Je Mar.ch,. 4th Edjti
RARESh Sogie il Sl w8 Hityiodt B OF iy oL
altfRealdh may BE0kidiskd b5 &r@Cin MVOGRI, Pafiivilar kRémplesl of N-
Engl., 1966, 5, 385-415. Optical |isomers can be

oxiday are skt Nyoxidasakpdertiary ansias af ¢0E2eh alogueiynigresy|
gg%%gﬁ}gh%%g le(chromat ography on a chiral support)
and su

techniques are well 20 known to the person
skilled in the art. W) 2006/ 077419 PCT/ GB2006/ 000196
BROx#es am lad foempd by wreathent b the corrésponding gmaphyith an oxidizing

tical i L

ggenlt %Sch eltsﬁ'g/ r({gsen%%rnox? e osr%%aeg—gct:iﬁ(ze.g% peroxycarboxylic acid), see
for example Advanced Organic Chemistry, by Jerry March, 4™ Edition, Wiley
Interscience, pages. More particularly, N-oxides can be made by the procedure of
L. W. Deady (Syn. Comm. 1977, 7, 509-514) in which the amine compound is
reacted with m-chloroperoxybenzoic acid (MCPBA), for example, in an inert

solvent such as dichloromethane.

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

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

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

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



formng diastereoisoneric salts with chiral acids such
as (+)-tartaric acid, (-)- pyroglutamc acid,

W@ 20060774101 uoyl -L-tartaric acid, (+)-nmandelic BCT/GB2006/000196
(-)-malic acid, and (-)-canpphorsul phonic, separating
the di astereoi somers by preférential 5
crystallisation, and then dissociating the salts to
gi ve the individual enantioner of the free base.
Where conpounds of) the fornula (1) efYst as two or
nore optical g! ric fornms, ong! ntioner in a pair
of enantioners ma l\I(Fi(hibit advant ages pyer t he ot her
enantioner, for exanple, in terns of bjol ogical
activity. Thu ié/ ertain 10 cirguns ces, it may be

S

desirable to usée therapeutic a
pair of enantio Lgy or only one of

di ast er eoi somers.HAccordi ngly, the invgntion provides
conpositions containing a conpound of the fornula (1)
having one or nore chiral centres, whgrein at |east
55% (e.g. at |least 60% 65% 70% 75% 80% 85% 90%

r. 959 f the conpound af the formnul L) is present
Gined et auGRRRE 1 onid fo ol httoon sl Pof e holate
FHrAS! L8 0o SXRiple, thd foMOViBERG R erR PARS! K¥RIEnol (FR%hAed
nore (e.g. substantially all) of the total anount of

bélews, ampre/endmatie, pmade/fheralcahqly gmigine/aneidgeeBilipso/gxine,
Lnale optical iso (e,q. enantiomer or
> ﬁ?Q%W%F@%@?&ﬁs¥ﬁiugﬁ@“€%ﬁgbunds of the invention
i ng:i udg corrpoynds oM thipne or nope isotopic 20

dt uti=ons, capd a rekter er}@e:d’o a particular el ement
indl udes withi'n its scepe all isotopes of the
el enent. For exanple, a reference to hydrogen includes
witfih its sc8PR 1H, 2H (D)°"&d 3H (T). Similarly,
references to carbon and oxygen include wthin their

FERRECIESREAS b¥ BleYolmuld A camtbinhe of ffbrd 8lrA Bentle3Dandldag

i sot opes may be radi oactive or non-radioactive. In one
exitiod itheformaff twh @r n@ge ppticehispars, tefsercsafoeerarowds phihs

o _radipactive.i sotqpes. S C d . f
FopPE P S 2 BBk Rherdiy AR IS s fiqnRE B and
10 HRSteRRIRRAIERS, dTBir asibiviadual eftecabisofersgof Mbkitaes (4. gpacemic
Conpounds contai ni ng such radi oi sot opes may . be usef ul
PHXiEreg) aigiveseri reote oRtiealisonyges, polssy thp panigxt requires otherwise.
PCT/ GB2006/ 000196 61 Esters such as carboxylic acid

?‘fl& %gﬁca? MRy gy Be @ﬁafr&c{t&is%_ﬁ ahd R1eARARP P HR I ptichictA (i c.
earing a carboxylic acid group or a hydroxyl
gs vapd arsonadrs,er erdndddgners) or they may be characterised in terms of
their absolute stereochemistry using the “R and S nomenclature developed by
15  Cahn, Ingold and Prelog, see Advanced Organic Chemistry by Jerry March, 4
Edition, John Wiley & Sons, New York, 1992, pages 109-114, and see also Cahn,

Ingold & Prelog, Angew. Chem. Int. Ed. Engl., 1966, 5, 385-415.

Optical isomers can be separated by a number of techniques including chiral
chromatography (chromatography on a chiral support) and such techniques are well
20  known to the person skilled in the art.
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by Formula (1). Exanples of esters are conpounds
containing the group -C(=0O OR, wherein Ris an ester

waewshiduent, for exanple, a Cl-7 al kyl group, PEr/GB2®@6/000196

5 heterocyclyl group, or a 20 aryl group,
preferably a Cl-7 al kyl group. Particular exanples of
ester groups include, but are not limted to,

and

'%5%%“@%%%?&%%%@%@%@@ caibe .sspa&ft%%sg

368nih e B8R AR Bthe¥ sam/rtp):ﬁral%ﬁﬁ §ﬁdh 'cﬁ (-5t AR GY d%g)(
substituent, for exanple kyl™ group,

hp&t@luimyml qplld @f)ahmluoyl Ia-t@arlzcactdo(ﬁrryanc@ho apid, (-)-malic ac1d

b t.icul | f
5(—3 Seimpltopotorin el asth B Rl iicin by B AR ©
aHEaGbIS z(nd@l@érpdﬁ)ﬁomatl hc@)a@‘%%‘lae the‘lﬁﬁ(/iﬂ@d(%(n@hﬁarﬁer of
=Q) Ph, and - Al so enconpassed by

sy S¢1) are any poI ym)rphlc forms of the
conmpounds, solvates (e.g. hydrates), conplexes (e.g

b ébﬂgy %%%nﬁﬁlagp%ggf Qﬁtt% Hhdre of)ﬁczﬁ(?{&?éfﬁ%rms

suc clodextrins exes Wth
tohe exaipoien ihsa pandf qzmn‘admengsmayf exthitet alvamagesds/er e other

" prodrugs’ ant for l.,e an ound that is
EBTIOMEEor FRamRE 1P RTES 2T BICUPEiEA! ASHTIY- apiyd EBABound
QfrctifandeQ! it Had bE |d13$1ra§% lﬁé ad DeFRHIRBGY %}%t 811y o€ of a pair of

formula (1) are thensel ves prodrugs of t
cbantiesison o nglyomnmﬁ ampbwakiyef diasteR®ijomean Amc&mglyt theed

i di th
RS et oGS R perionn ShAESE OBy P b ES frmplaypvine
a6é dr PloRedHifl Berfirey) \amr@ha aAMUasHB 506 (. 2€ laseIY %, 165041170%, 75%,
earlier agdzl i cation 2005/ 012256. However, in

38> 89 Gn V% or 9éo’~r)m£@1aﬂj@nmoup@ phihedormyla g ys present as a single
t
Pt ek e @GOt s LR 1R RO B
2%l morege. gESlmBﬁdflﬂﬁ/SaIB rof tlﬁﬁbfalt ISmf.sfmttdfel:effc;dnnbl pogind of the
d i Ql ogi accept abl e
Ameaiy E)%&b% Pressnt 4 RaRey 73‘[@9@1«59%& (Fed- ge%m}%r F he
g%@;emwp (-C(=OOR) is cleaved to yield the active
drug. Such esters may be fornmed by esterification,

for exanple, of any of the carboxylic acid groups

(Fhe:@m@pmdswrf thatnp@oenGrcdudocr@nuase s /000 01 8®re Botoplee

unde wWth, wh a | .Of.
SRS R St Rop PRERSROBmOR afhes Pl spope o
ﬁmma bﬁﬂfe Legi.URE; exfa@lple) we elfefen cél eyl &gl if¢ludlds within its
rsceo%%l 'H, gH (D), and *H (T). Similarly, references to carbon and oxygen include

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

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

be useful in a diagnostic context.
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Exanpl es of such netabolically | abile esters include
those of the formula - C(=O OR wherein Ris: 5

w@o0éarieyd (e.g., -Me, -Et, -nPr, -iPr, -nBu, PEBGB2006/000196

-iBu, -tBu); C 1 7am noal kgl (e.g., am noethyl;

2- (N, N-di et hyl am no) et hyl ; 2-(4-norpholino)ethyl); and
acyl oxy-Cl_val kyl 10 (e.g., acyloxymethyl;

acyl oxyet hyl ;  pi val oyl oxyrret hyl; acetoxynmethyl; 1
Estcrstsosty et mboxyllg acid esters and acyloxy esters of the compounds of

%m%‘ﬁgh :)}%%X %fé:g%)%(yh %%‘E% Olgg g@é&gf( rg{lgyar% ﬁls? embraced

By FeORIE PI?XExﬁrﬂpE@ BY bty @ieh:)bhlpounds containing the group
c cl ohexyl - car bonyl oxynet hyl ;

D ORe R pregaRb@mpﬁg(r)p@bﬁgpent for example, a C7alkyl group, a C3.20

ﬁéé‘%@?gﬁg% ?é@é )})? g;@%g%@?@ﬁﬂgtﬂﬁg erab%pa él 7alkyl group. Particular
ngﬂan’zp_iésr c&ﬂr‘eﬁtér g?mpa mcllmieybut;aﬁﬁ mﬂﬂyﬂutnd)tmeﬂ(y())OCHg,
ORI b r{%’i?@ﬁa‘f’ﬁy Eotalglps of scyloy

§e§é}sé t%?é’r?ﬁ‘ﬁéqbé)%rr@ﬁ%eh%r @ORL %E])em Rs M §6yloxy

onme prodrugs are activate matlca ly to yield the
sudistltuent cﬁcmaample @Claalkabgrpum mh@mrocmﬁahgmup,tm@rcs 20

Enm%g prg Ctﬁy ﬁ\& ﬁ% ky%% { hﬁir%ct | Vexagl?p s)éan aggfoﬁ& groups

ﬁzeamal &n airé”'ﬁotﬂfn‘i&@ddtt@ JO(=08CH (a%@@ay) deCi(~@JC NIy,
ot her %&écom de conhugate e an am nho acid

BEETO) e Hs s atQWEO) b@ﬂob@ér@)ﬂﬁlﬂ Btivity WO
2006/ 077419 PCT/ GB2006/ 000196 63 The conpounds of the

%gsﬁgﬁlﬁgﬁpggs)ed BP Gorittia @5 ARSy HBERRMPHiE FsindsUHHY EhSouals,
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
compound that is converted in vivo into a biologically active compound of the

formula (I).

Some of the compounds of the formula (I) are themselves prodrugs of the
corresponding compounds wherein R® is an unsubstituted piperidine group, for
example the compound 4-(2,6-dichloro-benzoylamino)-1H-pyrazole-3-carboxylic

acid piperidin-4-ylamide which is disclosed in our earlier application WO

©2005/012256. However, in addition, the compounds of formula (T) may be

modified to give pro-drug forms that are converted in vivo back into compounds of
the formula (I).

For example, some prodrugs are esters of the active compound (e.g., a
physiologically acceptable metabolically labile ester). During metabolism, the ester
group (-C(=O)OR) is cleaved to yield the active drug. Such esters may be formed
by esterification, for example, of any of the carboxylic acid groups (-C(=0)OH) in
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30

dependent ki nases. For exanple, conpounds of the
invention are inhibitors of cyclin dependent ki nases,

wa@eeion74par ti cul ar cyclin dependent ki nases seP€rGBA006/000196

from CDK1, CDK2, CDK3, CDK4, CDK5, CDK6 and CDK9, and
nore particularly 5 selecte&zfron1CDK1, CDK2, CDKs3,

CDK4, CDK5 and CDK9. Preferred conpounds are conpounds
that inhibit one or nore CDK ki nases selected from
tRibrenCBMApORIDKYithneh@BlPpropuate gx ik @te@diilofang other reactive

CDK2. Conpoynds of the invention,also have activit
SRS YL g romaind folloigd 57 dpegpetlitn Higadiied)
consequence of their activity in nodul ating or
ERfxhpliet bhéhcERifetaitdicglly Rele Bsters ttlitRIBodei ofdiseforibiRy- ar e
expected to _be useful in providing a neans of
SFTQXIR méere R iplecovering control of, the cell cycle
'bn aqg};lorrml ly dividing cells. It is therefore
akt I'pated that the conpounds will prove useful in
(¢.eaiMegEqrnpy; ePenrhBogsBpr-iBu, 8w i ve di sorders such
%; ca,ncel[ﬁs. It is also envisaged that the conpounds of
73083lKYent i on wi || be useful in treating conditions
h i '-QI\' nRegLd : bl ' i hd
géé%’eﬁg%ﬁgﬁhg?&%bet’es %rﬂgﬁlla?)tlrllf?yﬂgldtb o(|4?riTﬁr(l)JrrIl)gSﬂgl&iI ds?gtggig’s, head
aeydonpaCr-sllcydke, epil epsy, neurodegenerative di seases
uch ai Al zte@_rrer' s, notor neurone disease,
¢ St or anucl ear pal sy, corticobasal
degeneuati on and Pick's disease for exanple
aut oi mmune di seases and neur odegenerative di seases. 20
oreloylgxygiedud of di sease states and conditions where
Lo l;saged that the conpounds of the invention
\?\/!l;elt(%”?ygg%éful consi sts of viral infections,
auiceioryethyg; di seases and neurodegenerative di seases.
arole in the regulatiqn of the cell cycle,

CDKs pl ay

A dpnghory-1-methdysthylcamenxylgrystarlent i ati on and CNS

fiL ' DK 4 0 Qi could be useful in
tlﬁg&jdfgﬁgi F')-éggt?}rrlr’gi%?ﬁ@? © gi ségés}gg&iy%ﬁvﬁil’ch there is a
dHisapromyxyedarmyl axfyethat; icpel pheagybparbsndoxymethyl;

i fferentiation such as cancer. In particular RBt+ve
Stﬁ%ﬁ’i‘g"yﬁrﬁﬁ’b&@ylﬁﬁﬁt&%ﬂ arly sensitive to CDK

e bR xS -cafidm R)th'fgfém;,q;s may al so be sensitive to CDK
i%ﬂi bixiyorg. WD 2006/ 077419 PCT/ GB2006/ 000196 64
Exafishesyloty-eahewrlexyeiydh may be inhibited incl ude,

Y ¢ f |
et Bha by ERedi BB "0 o e
¢k atiestydiopyranyloxy)carbonyloxyethyl;

_ (4-tetrahydropyranyl)carbonyloxymethyl; and

1-(4-tetrahydropyranyl)carbonyloxyethyl).

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

derivative.

Biological Activity
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carci nomas such as col on adenocarci nona and col on
adenoma), kidney, epiderms, liver, lung, for exanple

w@d@aocarci noma, small cell |ung cancer and noPEEGBRI06/000196

cell 5 lung carcinonas, oesgghagus, gal | bl adder,
ovary, pancreas e.g. exocri pancreatic carcinoma
stomach, cervix, thyroid, prostate, or skin, for

exanpl e squanous cell carcinom; a henatop0|et|c
Thewumpainds gt gomnulaen@sand, subrgromsahqrp@f gre tnbébifoas of cyclin

t h t | euk
Rth oot RS K, o hfouel G Rl TPH AR i of
&elih dbﬁ!éfﬁl@ﬁ’tﬂ&haseg_ -2@elih pérﬁﬁi]ilbhocfy@hn bllit ldndsysrpdienal from
10 non- Hodgki n nphoma, hairy ce ynpho
EDRIeEDIZ, %ﬁ&@%@ﬁé@%&a@@@@m@wr&maﬁg@ g
[ f t |
o 3 R B D DR eyt

| eukenmia; thyroid folllcular cancer; a tunour of
Prgeredopmyounds aye nompounds tietpibebit pichorosaedIM kinases selected

Hemida 1aaPEI:Ronc ssrCkarr XutiF o hailoF EDIR™" @

neur obl astona, glioma or schwannona; nel anong;
SRR, of 118 Al QR RGN a8B§ATAINCOIPC0gé e kPithiisFEkinase-3
pi gl nentosum keratoctanthoma; thyroid follicular

@), or Kaposi's sarcoma. The cancers nmay be
cancers which are sensitive to inhibition of any one

| i i Y
BB AR T e R A DR e
omtinee kinakXK thdyras espestelac be dsdfuldmpEBKding @Dins ChRAesting, or
and CPK5, 1._and/ or .CDK2. L
fﬁsmr@@ doptrablof, e el Syele ey élé!ffﬁﬁl% el s therefore

t }?cftéd BalEs tIH¥ c8mp¥&ldsRvill ‘ﬂ)%l%ﬂﬂ@fﬂﬂ ik HARE o PIevBRiing

erm ned by nmeans of a'cell growh asSay as set out
pmlifetrhtévee(kmrpbr@su@e&smmws bI,t 19aalsmcnmga@ﬂ@éthecmtnpphnds of

he section

CSur AT BRaS in e Porii R P& VIRl Byt AT B L on
dod-iBUEAHEFNIOR ddttes iARSS, Huffimaiuna ddehdee1eho neuGB)stroke,
inhibitors could al so be useful in the treatnment of
epitepspIneldagengiativg sissasss Resh asHYRheimsE srmotpr pgyrone disease,

I i

Egbgegstslkg B@raﬁ&ﬁea??@ﬁg B %Qsectf déL%e?lH%Hg% gl\?cli(lr)i‘lgﬂg, L@ﬁe\ekse for
bﬂﬁplb@o&ﬂmuﬁ@ diseaehs arnixmumﬂegmra:tfve/&idBSsa}iev el opnent
in HV-infected individuals; chroni c WO 2006/ 077419

R el e b PR b B 30 Rl o

compounds of the invention will be useful consists of V1ra1 infections, autoimmune

diseases and neurodegenerative diseases.

CDKs play a role in the regulation of the cell cycle, apoptosis, transcription,
differentiation and CNS function. Therefore, CDK inhibitors could be useful in the
treatment of diseases in which there is a disorder of proliferation, apoptosis or
differentiation such as cancer. In particular RB+ve tumours may be particularly
sensitive to CDK inhibitors. RB-ve tumours may also be sensitive to CDK
inhibitors.
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wolzaeetasd nel i tus;

medi at ed gl onerul onephritis, rheumatoid arthritis,
psoriasis, inflammtory bowel disease, and autoi nmune
cardi ovascul ar di seases f oPCE&R2®6M00196
cardi ac hypertrophy, resten05|s at heroscl erosi s;
neurodegeneratlve di sorders, 64 or 5 exanpl e

Al zhei ner' s di sease, AIDS-reIated denenti a,

Par ki nson' s di sease, anyotropic |lateral sclerosis,
Estmples b camicgusaritids may bpintabitediisdude bubire apyliaitdd to, a
cerebel I ar degener ati.on; l,ongphritis;

oS ssteleaminaneadt PEBRdRe SRR (15 G selosseee
B eRRiAl hch difIdH ddeRSoardhdRK SrdBdflor SRAbMAS kidhel néﬁl'dlétmls
arrhythma, atherosclerosis, toxin-induced or al cohol
ligeralung, for eemple @éamsrmn@amam ee)l bak cared padaergmall cell

SIS BT BE L AP SR g maprs

Eﬂﬁln@mnﬁbmacm%éﬁ@ﬂ@hﬁ@ids’ pRRtte bt KlintfoSexample squamous cell
aspirin-senstive rhinosinusitis, cystic fibragsi
RRITPpIag2 Sematopaictic tumeih oy hameheid kacagefor ermunle Wﬁma

phtd BingHoR i REReried AR Hhnbl 2o MRS, b el SREPRARY
Qﬂuhh: bs diffise bngeB calj eymphonfa); Tex]éihsphphontdj &lodgkin slyffhhoma,

e R el RS Db g = L

1B StopbiBtit hﬁn&ﬂ%&" RRERI lifdge CRFBERNSIE Qiife abP BiSofic
met h ogs of this 1 nvention gor treating a disease or

oyetigenars ledweprias m}glmlwmiaMIsyn@blnegmmmmyelohﬁtlcdlegle@me
i tion conprisi bnor owh in one
Bhoiinetter SO oA Rl i fR fhdipb®
ifiBEdsthd B na bl BB dARREIcomaNE Rinfout 6f the cBAtrdTRY Yehipl@asitnervous
tunours, node-negative breast cancer, invasive duct
SYRSTBCAF eXxavente gstercyiane, BragblestomaneliappiesshPppRaMma;
C I

pr{cf da%t%{na gé}lgiﬁﬁﬁl)d teﬂ%@%&%&e%%o%aéé%g?g@p&égné Blgmentosum
gadoeintiona; clayroirfollicAlothieer; suKapedi's efrcomacer s
i ncl udes henat opoi etic tunours of | yrrphoi d |ineage,

r 25 exanple | euk chron i C &ﬁgg O&ic

G RAEITHhEh PPl ‘C*P YPREHE A 10B{oF ahy, Al Yy ore
Q?Mﬁhde%‘éndie!nft kihages! seletd BroPCDOK 1Y UPRTDK €DK 4, CDKS5 and

particular cancer is chronic |ynphocytic |eukaem a.

ARt hder granple wingor e ePK kingsgs ﬁ¢lect@¢>frpml Gk horRK20NBDK 4
419 0196 66 Anot her particul ar

gggﬁfggg Cﬁ%{s% gb “cell [ynphonma Anot her

sub- set of cancers includes breast cancer, ovarian

OkilnatlRdr,or @0t Dpardiauliaeeancer is one which is sensitive to inhibition by a cyclin

dependent kinase may be determined by means of a cell growth assay as set out in
the examples below or by a method as set out in the section headed “Methods of

Diagnosis™.

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

HCMV,; prevention of AIDS development in HIV-infected individuals; chronic
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prostate cancer, oesophageal cancer, squanobus cancer
and non-small cell lung carcinomas. 5 The activity of

wo b@soonpounds of the invention as inhibitors BET/GHLIN6000196

dependent ki nases and glycogen synt hase ki nase-3 can
be neasured using the assay§ set forth in the

exanpl es bel ow and the | evel of activity exhibited by
a given conpound can be defined in ternms of the I C50
im]amnatcﬁilyeﬁ@asasdfom erqopla dystahictlpusprgbenatosysy ewipinmune

B RN ARG 0, 30 YR 0l S Sy o

AisEdse) 'H?ﬂd%tonﬁ%@td%%fes afellith® ceRIPRAIAOIS dfeabdicfor example
I nvention Compounds of the fornul ae (1) and sub-groups

tdrdiae by pertroplest, irersenonisr atherosrdaresis;ngvinde aqnetatiye disopfarsy for
a\?g%l? FK@ & nrgesr”s E a%c-[:] tAlﬁjé Xel'c{t?c? de%ém%upﬁﬁm%n % Iagﬁease, 15

ave P ySI ’ochem Ca rop ert I es Sul

Eﬂﬁ&ot@dﬁﬁb la@ei'@k)s?swwms kétlrﬁﬁsr p1gmlah1@sa, spmﬁnﬁumi&r(afropjfl end
formula (1) exhibit roved.oral bio Va_l|abl|lt
P@P%ﬁliavée&eaerﬁit%rglamﬁr i g1yl SYRSTOmS ighpmic

g‘gﬁgké@so%ﬁft cf‘ﬁ%&édlﬁf‘ﬁ & dn@ sng gH{)retpg Qbﬁ‘ , arrhythmia,

sure of a-conp oun ora oute to
aﬂneropd:lam toaupmslucesei cm‘aldohel nel:amnidwmd dwhmas ;,dusmdtobogitahe

|ntrav nousn%cB route, expr s§ed as._éOa . £
BPtsent BB mS BRIV £ aPepiap dREsneatiy s flisgases o
(H% M@écﬁ@ské?étagiy%@ﬁ? Ffor é?@ﬁlpﬁo%tecﬂfo%ﬁi A MthrBiseApRin-senstive

t han and riore preferably greater than 60% are
damalmuitar pystic dibveshs, aydigple s¢lerosisdtidndyedisarass a@é cancer pain.

adm nstered oraIIy rat her than, or as well as,

ti fhe

BT D P e s

@srrdnﬁs@pmrbdiaﬁgn mﬂmhmdlaumﬁémgenﬂas Fbﬁe)aimplﬁsthlé)sydlmm ed
pi peridine group, for exanpl %f{t he co

deqezlden diinase srabits dlagopinapliss been g a0 @ﬂ%r-aéléif&mwgeets

%ﬁﬁ CT/ GB2006/ 000196 67 acid
Pl per.ﬁé %/‘l]%gﬁl de which is disclosed in our earlier

applicati on WO 2005/012256. Prodrugs posses a
Abus i itel pladnmu’agaé compositiors, pews enmethodg of this n@entipn for
Qreat?r?grf %ga%e %r condatu}/n comprising abnormal cell growth, the disease or

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

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

cancers are colorectal and endometrial cancers.

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

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

Another particular cancer is mantle cell lymphoma.
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5 Inproved/sinpler formulation - reduced need for non
standard or less well tolerated formulation
Increased water solubility ReduckdI/€Bd@®6/000196
effects - increased therape gic wi ndow | ncreased

chem cal stability 10 Redu% d cl earance due to

nmet abol i ¢ processes or renal/hepatic clearance

unchanged - increased half life. Reduced dose |evel
Anpthewpatticulasepaceras didfuse dprge B ool bugefiomeg gr oups can be:

0 used to interact with specific epitopes on the

arget cel ] p < t
ABPPE! Bt i eob e ISRt GRS Qsfioh Shbch B cpmcer
brs@es cagtdr] Sesophdpenlaackrpliysmoostditecald Honepenll detidung
Increased bioavailability In particular the prodrugs
BACR®A%or r espondi ng conpounds wherein R3 is an 20
unsubstituted piperidine group, for exanple the
GRERAHA o‘f"tl(@c&nﬂlﬁhé 8f @ invention as inhibitors of cyclin dependent
benzoyl am no) - 11 pyrazol e- 3-carboxylic acid
kinpeesiadil glytogérasyinthase kimase-3 oy beameasurdd usingathe assiays seof forth
in.particul ar. oral, bioavailabi.]ity.,. hods_for t
B R e BBt R Y SRV iy cam
5€a4fiRd in &Fmisdf @hd 1QF Nthie. SBe el oot sSof ARPprie St inddntion
unl ess the context_ indicates 25 otherw se, references
fig cPoeunds avingansi§so valreielless tham Lpigfion\opas, mate preferably less
X herof as defined herein. Were a reference
@gggggi¥gkgﬁéroup R, R3, R4, R7a or any other "R
group, the definition of the group in question is as

Aelvargngesalf dhveeCampourals of éte loudntion t he f ol | owi ng
sections of this application unless the context

require herw se. WD.2006/ 077419 RCT/.GB2006/ 000196
S MeiBLAIdhe Bt (DHSREeIoP Sieatds Ar SRah BEeh Five
BEERNABRNE For Wrioh at XOkPEEAds, Nethods wel | known to the
skill ed person, and by methods set out bel ow and as

descri bed in our application PCT/GB2004/003179 (WO
Potssfighpths spmpeprdsas theinventioghayp plysioghemicat Bropeitiss sgjtable

RSy S pYsdef er ence.

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

a percentage.

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

parenteral administration.

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

example the compound 4-(2,6-dichloro-benzoylamino)-1H-pyrazole-3-carboxylic
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5 For exanple, conpounds of the formula (1) can be
prepared by the sequence of reactions shown in Schene
for the synthetic roRCEGBR@000196
in Schene 1 is the 4-nitro- aﬁgyrazol e- 3-carboxylic acid

(X) which can either be obtai’‘ned commercially or can
be prepared by nitration of the correspondi ng
4-unsubstituted pyrazole carboxy 10 conpound. WO

200 pigTiditt4-yRoidepinhes dpoloss! inggr Modiembization WOH

S50 51 s o b B REG  B s

6KI1) NaOH O O RANH R NH O R3-NH2 0 OH EDAC/ HOBt
NR HNHNH (1) (XV) Schene 1

o Increased efficacy
e Improved/simpler formulation - reduced need for non standard or less well
tolerated formulation excipients
o Increased water solubility
¢ Reduced side effects — increased therapeutic window
o Increased chemical stability
e Reduced clearance due to metabolic processes or renal/hepatic clearance
unchanged — increased half life.
e Reduced dose level
e Improved tissue targeting — prodrugging groups can be:-
o used to interact with specific epitopes on the target cells
o increase transport into target cells
o be preferentially metabolised to parent in target cells
e Improved physicochemical properties

o Increased bioavailability

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

bioavailability in particular oral bioavailability.

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

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

otherwise.



The nitro-pyrazole carboxylic acid (X) is converted to

the corresponding ester (XlI), for exanple the nethyl
w@eooethmuho est er (of which the ethyl ester is sPOGB2006/00196

reaction with the appropriatg al cohol such as et hano

in the presence of an acid 8 catal yst or thionyl

chloride. The reaction may be carried out at anbient

tenperature using the esterifying alcohol as the

€otpewids of e formnle-(Bsrr be pXippreddn ageordange vath syothetie

[ ' L) b d h f
R e A e
8BB¢Ein dubd 8ppMaB O CATEBIGDARIOB/ BB2WEH? QFDI2056)( fhe contents

nitro group can be reduced to the am ne by
plwhish errsinrerorsias hegeip By refgictss-on  char coal catal yst.
The hydrogenation reaction can be carried out in a

PO lo1 YERpoi: G A Bt (BT B8 prepRR T L QuuelAor
fedttidns shywné@Bthemre i th an 5 acid chloride of the
formula R COC1 in the presence of a non-interfering

h triethylamne. T t be .
187 Sedtreona Sl s G AP Ao Darh i St [RpRRpiro-
PPlaYEIB13- Gk yHis aBid QXD whic @inderhét K Wbddihetecdhafetttally or can
prepared by treatnent of the carboxylic acid RICO2H

v prepatei dpynitrasienoithrecortpspendingdensubatitifedpysaesia garboxy
chloride in the presence of a catalytic amount of
8?%%?ﬁ§ formam de, or by reaction of a 10 potassium
salt of the acid with oxalyl chloride. As an
alternative to using the acid chloride nethod

descri bed above, the amine (Xl1) can be converted to
the amde (XII1) by reaction with the carboxylic acid
R1ICO2H in the presence of am de coupling reagents of
the type comonly used in the formati on of peptide

| i nkages. Exanpl es of such reagents include 1,3 15

di cycl ohexyl carbodii m de (DCC) (Sheehan et al, | Aner.
Chem Soc. 1955, 77, 1067), 1

-et hyl - 3- (3" -di met hyl am nopropyl ) - car bodi i m de
(referred to herein either as EDC or EDAC but al so
known in the art as EDCI and WBCDI) (Sheehan et al, J.
Org. Chem, 1961, 26, 2525), uronium based coupling
agents such as O (7 azabenzotriazol -

1-yl)-N,N, N , N -tetranet hyl uroni um hexaf | uor ophosphat e
(HATU) 20 and phosphoni um based coupling agents such
as 1 -benzo-triazolyloxytris- (pyrrolidino)phosphoni um
hexaf | uor ophosphate (PyBOP) (Castro et al,

Tetrahedron Letters, 1990, 31, 205).

Car bodi i m de- based coupling agents are



advant ageously used in conbination wth
1- hydroxy-7-azabenzotriazole (HOAt) (L. A. Carpino,
wd 20060081419 Chem Soc., 1993, 115, 4397) or PCT/GB2006/000196
1- hydr oxybenzotri azol e 25 ( t) (Konig et al, Chem
Ber., 103, 708, 2024-2034). “Preferred coupling
reagents include EDC (EDAC) and DCC i n conbi nati on
with HOAt or HOBt. The coupling reaction is typically
carried oWOin & non-aqueous, non-proNQ, sod)vent such
as acetonifrile// di oxan, dinethylsul ptoxid
di chloro di met hyﬁp& mam de
N- et hyl pyr v/ I|d|®b| or 11_an agueous sl venOEt
opt i onal r&’ﬁb t oget her wi t°%ne or mereNmi sci bl e
co-sol ve The reaction can be carflied out at WO
2006/ 07741900CT/ GB2006/ 000196 71 room t ¢npgKpt ure or,
where the reactants are | ess reactive Zﬁ r exanple in
the case of electron-poor anilinedf84¥ing el ectron
wi t hdrawi ng groups such as sul phonam de|groups) at an
appropriately el evated tenperature. The feacti on nmay
be carried out in the presence of a non-gnterfering
base, forQexanple a tertiary amne 5 such as
triethylamne or N Ndiisopropylethylagpe. The ani de

(XU B( lp_pequent ly hydrolysed to the Zcar@oxylic
acid V) by at ment RF+COClan aque al kal'i netal

hydr oxi de h s di umrydroxide—The gEtion
reaction ed outbasssi Nng an Q
co- sol venty h as an al cohol (e.g. Hethanol) and the
reaction "HXtur%XNQ typically heated to @éﬂon 10
extrene tenperatur for exanple up to a } 50-60 C.
The carboxylifp acid (XIV) can then be converted to a
conpound of the formula (1) by reaction with an am ne
R3- NH2 usi ng PN?Qﬂn de formi ng conditions described
above. Thus, for exanple, the am de coupling reaction
may be carriet out in the presence of EDC and HOBt in
a pol ar solOvrent such as DVMF. 15 An al tigrnative gener a
route to c ounds of the fornula (I,) As shown in

Schene ﬁ1 |2|I\I020 CO2H H2N- RR' NFN NN HH
(X) (XV) R%-NH,
M - / /R3
EDAC/HOBt / N
N— H
H
(1
(XIV)
Scheme 1

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

using the esterifying alcohol as the solvent.

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

methods for converting a nitro group to an amino group. Thus, for example, the
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NH2 0 R1-C02H .11 R3 J EDC/HOBt N-N H (XVI) Schene
2 WD 2006/ 077419 PCT/ GB2006/ 000196 72 In Schene 2,

W0 b@siH1o- pyrazol e- carboxylic acid (X), or anPCT/GB2006/000196

activated derivative there(r)z such as an acid
chloride, is reacted with a ne R3-NH2 using the am de
form ng conditions descri bed above to give the
ni tro-pyrazol e-am de which is then reduced to
HE Eopp é@p@n@dﬁ@edémthfoanel@ﬁﬁﬁ dipdrogsaation gy pigpalladium on
[
ShARSR AR B IR echBRAcRch o B Qi bt 1 sofvent such
Beléthamd hahmbienbempesturebed above. The ami ne (XVI) is
t hen coupl ed vvith a carboxylic acid of the fornula
E%I- C@ﬁl or _.an |v ted deri vatﬂve Idh fbsuc
P &g e qogeertrddahe gride 2% G ‘H’gWI an
aaa@htdriqe %f %S@frhaﬁtkl@@m &n tHe ;ﬁ@éeﬁé’é & Adh- rﬁ@éﬂﬁ'ﬂiﬁg Jease such
hus, for 10 exanple, as an alternative to using a
as: trttﬂc}mmmed dhe tmu@@uwubﬁ galrr@é@ut @tmr@md lbem t@lapf:nat\me ina

re nce
Bl fly 0 Gudl S0ERR: e R TR B it eged B Ragpepof e
(:&rboxﬁmmwnbtsogﬂ V\ﬁﬁh&hifoﬁylmhﬂcarlc(el or ynrenbtic@hwits okalyldhloride
é}@ pi peri di neagﬁ up can be prepared by t he met hods
(PrserRce i catadytiq draqug aﬁdlmfﬂafww% £.r5 Py geaction of a
OUN f [1): O RINHONH N
%@ﬁg f %'Z"xv? }3% ac{)mlﬂfég% ('qhﬂé/fnﬁ}éh an appropriate
acyl ati ng agent. Thus for exanple, carbamate
derain\adteimatige tmmiltgthp aa’ﬁa:hkniidbynerﬂmbddsc@b@l abowp dbmamoke

t(ﬂﬁ) fca?nr lgreucl‘,o%vgrteci tlo) the amlde (&?II) by reaction with the carboxylic acid

R!CO,H in the presence of amide coupling reagents of the type commonly used in
the formation of peptide linkages. Examples of such reagents include 1,3-
dicyclohexylcarbodiimide (DCC) (Sheehan 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, 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 ef d/,
Tetrahedron Letters, 1990, 31, 205). Carbodiimide-based coupling agents are
advantageously used in combination with 1-hydroxy-7-azabenzotriazole (HOALt) (L.
A. Carpino, J. Amer. Chem. Soc., 1993, 115, 4397) or 1-hydroxybenzotriazole
(HOBt) (Konig et al, Chem. Ber., 103, 708, 2024-2034). Preferred coupling
reagents include EDC (EDAC) and DCC in combination with HOAt or HOB .

The coupling reaction is typically carried out in a non-aqueous, non-protic solvent
such as acetonitrile, dioxan, dimethylsulphoxide, dichloromethane,
dimethylformamide or N-methylpyrrolidine, or in an aqueous solvent optionally

together with one or more miscible co-solvents. The reaction can be carried out at
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appropriate chloroformate derivative. 20 Illustrative
reacti on sequences showi ng the conversion of a

w@orpotnd of the fornmula (XVII) into car bamat BCT/GB2006/000196

derivatives of the formula &}1) are set out in Schene
3. WD 2006/ 077419 PCT/ GB2006/000196 73 0 RL NH O RJ
NHOO OHNAG Rrfa/ N-~/ N HNHRO(OC NNH
(XVI 1) HBase (XVI1l1) Schenme 3 As shown in Schene 3,
mmpmmmtum ontiviedie BB reactantpiang dess a¢astive (fayerpaznle fythg case

PERRIR foctmithes e et afibaBRURT B Pe flepial of
S pRHaRAdOErotips af o Bibﬁr@pt@@cl}' le)evittetl BerBpetituey. Of e reRdt@nImay
of the formula R7a-O C(O in a polar solv‘sfnt such

he carped pyt inftke pregansp eéa aPn-alter#ang bas ApiFXapy %E@éﬂ% @pine
[ & had t or around room

ecr}rlgdg}g?ﬂ?ﬁﬂ% n&gvvarlsgﬁrog#EHﬁur%lg procedure, the

conmpound of the formula (XVIl) can be reacted with a

@hé emodeqXiH) & suhsaqhemly liyhieolgseditp tR?@rbxmyha aed (XIV) by

Framea Tt an g tscukee R prele P DR SRBehasiie The
Eeﬁ}%ﬁﬁﬁ:@h% %ééct”é%?ﬂnﬁ? BE' bJu? Sd SHCliASan OERRE c&solvent such as an

met hoxyl am ne or (et hoxy)amine to give a
abnlpcdlmg mathanoly hnd%tba r@a@ﬁpa rrmstua@ ig rtxm?ﬁllm@%d t@p ngn-

an no _o RE. group. In a
PR e o TR P AR PP BOr S e oo
Schene 3, the piperidine conmpound of formula (XVII)
Tae ch®oxgRcichd(XIV) kas tHearbe rehvyried ¢hh oomponntbd ftha friotmul(T)

he resul ting chl or t hyl car bamat e, i nt er nedi.at e. (nqt
@M BRASHOR PatheB NG R%%izdgs&gdﬁ? E{eafplénms cpggl Hp%%e(scrlbed
A6XOHTE HBY bx 10 AP Ride QBRAMY eactIB hHAGE éa‘i’ﬁed Yitlif the

pot assi um acetate i S typically carried dut a pol ar
podserertof EIh ab HOME ima phlar solvent such as DMF.

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

NO, NO, o
%/COZH + HZN_R3 MN/RE}
/ —_— / H
N—N N—N
H H
(XV)
) J
NH, 4
R-CO,H Y _R’®
(1) = N
EDC/HOBt N
(XVI)

Scheme 2
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heating, for exanple to an el evated tenperature in
excess of 100 C (e.g. up to about 110 C Further

W@ 2006Aati4ons on the synthetic route shown i n ScPErEB3006/000196

can be 20 found in the Exapples below In many of the
reacti ons described above, I'T may be necessary to
protect one or nobre groups to prevent reaction from
taki ng place at an undesirable |ocation on the

Incicbewk 8. e uiinpPEzole-cprhorplie 26id (B), @}r.: p. actigtpdraetinatie
tgxgrrssgf)?ué:gtaits :gg %?1%%?1 o\{\fae QQQJC%JV‘} %l? alﬁ%-g ﬁ%ﬂo gé}gg Bkniad 4

unc |ona group
B&@I@Qiolnﬂﬁloﬁ aeHpsibédatiovg adﬂ pice tlﬁ/ﬁitrbq&re&o{e’-l’amﬁe €KN) avhich is

ﬂ% %ée%ﬁ%&g% E%ge;;,g,gd%g g@l@@t\%l%%ﬁi ?ﬁﬁﬁm@lag%%gd&ﬁ method
?@%%‘%%,%@2@}@2{9 %gé%leg & ,thﬁgﬁe;%f;lh@l ?v'o ViRE hfxBRlaBon BSer a

PdiiCpdacalyst aetidsgtiped alover trityl (tri phenyl met hyl )
ether; a trinethylsilyl or t-butyldinmethylsilyl ether;

s SRRERY bRy dnublsistiBb gatospisAckafifly B RcRH o

¢ dtvhtel Fe it tBIre O suke bﬁiin 4072 ERIORIR D arthganee tuidee kiye,
i n which the carbonyl gro (>C=0 is _converted to a

amisierforming comhyioys detsyrﬂ? V@m r\ﬁ}aiﬂﬁn to Beftemexamphus; {04
mary, T e
PR e TS0k B G A LB con e
exfied sutdh tepresence of EEA}QT (%E}(D)Cz&ldd{OBCmCh soNBnt almhms DMF to
group may be rot ected, for exanple, as an am de
ELVRIRCOMIRPURS} O the Fanidnd)- (-NRCO-OR), for exanple, as:
a methyl am de (-NHCO CH3); a benzyl oxy am de
E%%ﬁl@fﬂﬁnul’a%ﬁlw ¢h Rsls%ntacﬁtﬁlﬁéﬁﬁlﬁé%@ﬁp can be
Boc - 2- propoxy
alcpahed by mmm@d%pﬁbml—ﬂme@r thewrslaqbe Byspeted fepsn @ compound
oren oxy am de (-NH Fnoc), as a
8&5‘1"# %@??ﬁ} ‘oxy am de (-NHNvoc), as a
2-trinmethylsilyletQyl oxy am de (-NH Teoc), as a 2,2, 2-
trichl oroethyl oxy gm de (-NH Troc), as an allyl oxy
am de (-NH Al l ; RS a 2(-
phenyl sul phonyl’) et hy 1 de Psec). O her
protecting groups fagesam pes, [suchNés cyclic am nes
and heterocyclic N PSyy i t ol uenesul phonyl
20 (tosyl) and neth ul phenyl syl) groups and
benzyl groups such gs a para- mnethoxyb | (PMB)
group. A carboxylic acid group nay be m cted as an

Fobepreee B Brerat e Thurin bl 53 Sapbly Gyt
t a W1 e
ﬁﬁ@ﬂﬁwéfyaﬁm_ b 11%%%% F;‘; féabﬁ‘ﬁgoéb&ﬂf)oﬁa B formbital (RIH with th

a ester,
appropriate chloroformate derivative.

Ilustrative reaction sequences showing the conversion of a compound of the
formula (XVII) into carbamate derivatives of the formula (I) are set out in Scheme

3.
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C5_20 aryl-C1_7 alkyl ester (e.g., a benzyl ester; a
ni trobenzyl ester); or as an am de, 25 for exanple, as

wW@200800Mal9 am de. A thi ol group may be pr ot ect ePlCT/GBR006/000196

exanpl e, as a thioether ) for exanple, as: a
benzyl thioether; an acetan1 onet hyl ether (-S-
CH2NHC(=O) CH3). Many of the internedi ate conpounds
descri bed above are novel. Accordingly, in a further
aspect?Q the i nvention provides rmovel chem ca

inter tes, for exanple a 30/ novel conpound of the
forﬁma’% ||o ., (XV1), REXVINFOr XV 1) whepein
ned herein. 06//07 /R7a
PCT/GBOO/OO& 5 Methods of” i 0
conpou msol at &Pme purN—f-m ed y a nunber of
nmet hods vveII to tshese skilHed in the art and

exanpl es of such met hods i ncl ude chr ona®¥4Y aphi c
techni ques such as col um chromat ography (e.g. flash
chr omat ogr aphy) and HPLEshédmEreparative LC-M5 is a
standard and effective nethod used for the

purification of small or ganl ¢ npl ecul es such as the
As hovn insSeherer3, se@peadsiin wh lphé{ 6 & PERgEIding Ting hpgring a

oo ooy Lo o ool oo
prepaied rﬂsgtﬂ&_r re_ad:molmfdx domprooue df the tfextilo (X V1) it a cdorpfamate
Dl T S PSRRI et .
El)llf' ﬁﬁé&erﬁ&ﬁoa@@ Slich! RdBiso By 1 AR A IS, Ssualfsiah Qﬁ&oﬁﬁ&rdbﬁ{ |

nown i n e art for optinising preparative LC M5
teet fecdsrea il atvlanatmmm@lstmmdw, thswoifppund nfbtb@ Aesnuls(E K1)

t.hod t.ret a H
Bt Poriere i SEORSTIO B RGP BF SRapdy T bONER frromonliyl
%@y,%?&amﬁ@@‘ﬂ)rorﬁ&é@ﬂyl g . T8 rédiiﬂtlﬂgebr‘éhfbalk‘ﬂcaﬂiahw&n
K, Wsnoski D, Zhao Z sl e Devel opnent of a
tisndggeastadivigh nucﬂmlpglnwtch@ﬁ &B‘ﬁ% & oy @ethoxylagine or

v f
e R A
@ﬁmunﬁtylalrmbds af methyl(Hedixy andno groﬁ@os 5( 3) 322-9.
One such system for purifying conpounds via

t LC b [
e R Ko CRO TG RC BRRE S iy S DaE s ek e
%ﬂnhoﬂ%ﬁﬁiﬂ%ﬁl@ (X0 chabe RlabRA Rathl diorsdStsBhIBRAAormate and
ods to those described could be used. 'In

plmrmstdum@chlomamlcqmm@te prenprediat (not E@%ﬁé@atedwﬂbds
pot%ssmm ace%%:atedto s lh%%%et%))f(yrﬁet,]tﬁyl catamat compound The reaction
with potassium acetate is typically carried out in a polar solvent such as DMF with
heating, for example to an elevated temperature in excess of 100 °C (e.g. up to
about 110 °C. Further variations on the synthetic route shown in Scheme 3 can be

found in the Examples below.

In many of the reactions described above, it may be necessary to protect one or
more groups to prevent reaction from taking place at an undesirable location on the

molecule. Examples of protecting groups, and methods of protecting and
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WO T RIS,

phase net hods descri bed here. Mst preparative LC M
systens utilise reverse phase LC and volatile acidic
since the approach is very effectiReT/GBR006/000196
the purification of small | ecul es and because the
eluents are conpatible with ‘25 positive ion

el ectrospray nmass spectronetry. Enpl oying ot her
chromat ographi ¢ solutions e.g. normal phase LC
d¢pzreueﬁtmg frottjorial gfoaps danbp fouad piy ReetectiyasiroupsrisdPrgaics

B ulat e a7 YR Aol T FREM P RS

(¢ wa;dg& Py 58 gestbdted folrdxamplel bs amsth @R 6t B &
g['l'mGB 00 81/1000196@@%*6 W‘ncl)e |{ﬂp|e§ pOSSI giiqe ) et

REFOR ) brssamale; as: i5d-badricHicstadheagylabardydiyi (c{lghenylmethyl),
Bf &ft@ ?rﬁjh%nﬁ?neﬂ{ﬁftﬂér Hru?éthﬂl)sffﬁacfr %ﬁﬁ"l‘&lh&%grlsqyl ether or an

rirul conpri’si ng
@mylaa@tet (/-é)G(emp@H@,dOzﬁc)t A aldehgdd odcetdregrbiypmabt Iprcnereed

Keeniiests Bl QR ENER CriOPRo, eppmeligply, ngvhich

e ddnSEE I%uP gﬁﬁgm%w&&d th u*aiém rci»@(o@)gg ‘-Etyrigictlon with,

mat eri a we to those skil hé art and
cﬁcp’(elxamale y putraey alcbleal appbenlidehyie qm lkcﬁ@hy lgeipiis readdnt s

for exa ts.that reduce IIelate sone
e G G P R TBTS S SN e S e s 8B . am
BRlidd Gthiabe prdieste®ffosdramphy 8akhis am{uél(qdncemk) odTBilett@ne
Sents and agents t hat prevent or_decrease the

PR b forcramplen ay: apyethrlooriie(-dd1AQ-Gidalt # bywsloxy apdde
t s, that |
GG QP AR A R Bod Gl SO TN EC AR P .

eNMth)p@Q%ﬁph&nﬂEP-@)opogy amuiw(cNHe:O mﬁl(celphé:gld4agﬂspmm
stinulating factor and granul ocyt e- colf)
Sppekipat Pﬁgwrwira?thw @ﬁf‘ ( Nﬂﬁéan pilroygratryloxy amide
{ -
(UERIOFP an 4200 B GO R BRI R 99227
Mmihlasrgethylphy anmﬂxe(uNH:*a‘tocg\, aspo silylopy amotep N Aljoc), or as a 2(-

t one d ef i )
SO BB BRSBTS BBy v,
@@&%t@Qﬂ1@aﬁﬁfe§ hd Bete®¥FIRINM Sroupd! il toRRhebuEINofyl
stabilizers, or other materials, as descri bed herein.

tlosyl) endwrethrnesuinbenyli (owesyly espe prchbingyl groupseigh Bep eire-

er.t ai nds, eri.al
%heél}oailyB%b &P&ﬁ\qgg gPouE \M% %%Qb&%hg abid gﬁcbur‘j r?lgz B2 g}dté)é?ec'c} as an
SSUNfdr exA@ApleAds: d:gsrﬁnyl estend I(é abh eetiof estee alt¥bu®}d ROt a Ci7
with the tissues of a subje (e.q.
haloalkyl ester (e.g., a C1.7 trlhaloalkyl ester) a triC .7 alkylsilyl-C_7alkyl ester; or a
Cs. aryl-Cy.7 alkyl ester (e.g., a benzyl ester; a nitrobenzyl ester); or as an amide,
for example, as a methyl amide. A thiol group may be protected, for example, as a
thioether (-SR), for example, as: a benzyl thioether; an acetamidomethyl ether (-S-

CH,NHC(=0)CHs).

Many of the intermediate compounds described above are novel. Accordingly, in a
further aspect, the invention provides novel chemical intermediates, for example a
novel compound of the formula (XIII), (XIV), (XVI), (XV) or (XVII) wherein R!

and R? are as defined herein.
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human) w t hout excessive toxicity, irritation,
al l ergi c response, or other problemor conplication,

wW@oImenRLY ate with a reasonable benefit/ri sk rp€T/6B2006/000196

Each carrier, excipient, % nmust al so be
"acceptable” in the sense of/ bei ng conpatible with the
25 other ingredients of the fornulation. Accordingly,
in a further aspect, the invention provides conpounds

Methdds of Burification( | ) and sub- groups thereof as defined

herein in the form of pharnaceutical conpositions. WO

HR AR ey e TR s U 1 IR PR o

Pathesd $kilddd, in thoat aied exalm’ﬁlésaﬂaﬁdi methphi neludte chromidtegraphic
rectal, intra-vagin or transder

d
{asBriguesach anpRImR Chrn PR P €1k Qéml‘f wgﬁg@§@§§§$ﬂd%LC-
Pétig'aﬁ'tl% [ elM@Ns a s{alﬁﬁélrdﬁaﬁﬁ eBEcthRRthad 8&df efQ{ the gurlﬁcatlon of

ravenous, | ntramusc i ntraperitonea
smbkt otg@nzansleades sich s o aumponndmesmbeddtereiml Themgthods for

into a targer orga sue b n i nf usi

G i e Gt v o e e b i bod e
BRIE beltR} &phtafibn of tHRIchudeahaveridll Hd Hﬁ‘pr@{/ed &lﬂ&@fonto@ £
infusion and can be via passive delivery or through

s:ﬁeplus by Mt Optimishtien efthe atsiparating geidisnt blimpethod will mvolve
P ti
ga%;r}rga CC? uné?ﬁc gﬂla&ﬁ A rfﬁedlgs angd O(ﬂﬁgﬁt %91 a%gﬁleﬁ)tg rl@[@{h%ﬁéa!ire well

OUS

xh&Wh rthle AHERBE biftiniSBIgPrémRaiveiGM MRy thods hl@d ﬂhen using them to
anti - oxi dants, buffers, bacteriostats, co-solvents,

erEEHompeynde rduchinkthedssre deseribrebindiasantreteriys Aubarilon
gﬁt@g{laﬁ ;frggtﬂ}ﬂ il ﬁﬂ@n%@%&&n&fﬁt'/ﬁso J'E’(pr?bpgg%nﬁé 2004; 6(2), 159-

I'ng enmul sion mul ati ons
Gonpdheistes W Strauss Ki mgsﬂaspmm Vi g,emdsaagd @., Pelglnpment of a

SRR L oEr Rt L Ao Bglasr s srecpiste
Hti%nn%latlﬁb h&eﬁ:‘a%v& ?ﬁrﬁ&ftioﬁ%nﬂ Bﬂaﬂ?ﬁ’éa‘f Ahal{ds 8f &ﬁﬁp&h&

ormand renderin formulation isotonic with the
tibowids;of Comb Ghamer?@@a @%i3g2€nt . Phar maceut i cal
fornulations for parenteral adm ni stration may al so

Ssg(tﬁllg feyg &%{ 3 B‘?l{}lg l}ﬂ p%g%ﬁ%;gts%ggﬁ sI cle%cn ed in

&1|il=i &lpeﬂm@ﬁtali%ﬁbﬁ bélRw eﬂ?shoﬁ:glf a pdekon skPdddlinithé it pgll app1e01ate
EXCIEﬁ@htS in oral and injectable 20 for Iatlon
alie yalemzaad methods e fhose despribeshepu n% opsedpByyartigylar,

Spp TS Rl AR g
gphasg' reethéd descrihefiftiend. evibtypreparative d My sfeorsmtilzt romrse
%'l_llas\éafléj fhd Jf—&g’tile acidic modifiers, since the approach is very effective for the
purification of small molecules and because the eluents are compatible with
positive ion electrospray mass spectrometry. Employing other chromatographic
solutions e.g. normal phase LC, alternatively buffered mobile phase, basic
modifiers etc as outlined in the analytical methods described above could

alternatively be used to purify the compounds.

Pharmaceutical Formulations
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acceptable range is pH 2-12 for intravenous and
i ntranmuscul ar adm ni stration, but subcutaneously the

WO 200g®77489 pH 2. 7-9. 0. The solution pH is contrptT/e82d9$/000196

either the salt 25 form of ng drug, strong

aci ds/ bases such as hydrochl’'oric acid or sodium
hydr oxi de, or by solutions of buffers which include

but are not limted to buffering solutions fornmed
Whikeitis pessitele for the agtive campam@,oqwaqd@amét,er%@w Hlg,

hi sti.dine h t ri thy ] hane
b S A LU R G S
Sethpisignatdeddt ane\edtoe comboinldeofahganeation together with one or more
solvent/surfactant, 30, (i.e., a cosplventh is often
pRASEaFFRLCA eRacaRIP RIC AR, afioids. crRISR GHuesE, JE, bufers,
Qcﬁlgﬂgérg, prQe?\%g@ésq ft?bﬁﬂ:gntg,q/ oHi? %@ér&?@%@l@ fmc?@n Pty eNdiSIled
and surfactants used 1 n injectable tormulations

innthé exd@nd optiaradly ndhier themapeatic boprophypsticeagenty) foc ekample

et hanol , pol yet hyl.ene gl | 300 | yet hyl en lyco
s it AT RECRPE 20 BT Bgoc e Wi Y

MRS ththp 2 - P QA é?@%l%lse(s N¥RuchPibaniiasdhdeeanti-emetic agents and
di met hyl'sul phoxi de ( g?, Sol utol HS 15, Crenophor
EentsGhatrptent oRi¢ceGse thedlusationl of sherbetheragp-aswgiated
formul ati oms can usual | n I S
bRt s By Rt o Al b B8 hoel 1Az blood
313, or &R MM od delisNopaimpit eryirepaipio(EHR), Gnukoge

pol ysorbate 80 are the entirel¥ﬁorgan|c wat er - m sci bl e

geripehese-eatenystiindating fagton (EM-CRE). andrasappliogyteyrolony

1l | Njac | e forrmul ati ons and can be used in
%%ﬁgﬁﬁg ﬁgkg(§ﬁ§ 10 each other. The resulting organic
formulations are usually diluted at least 2-fold prior
Thud, thehmbsent Divention fufthel movided plewmacdutieblycomporsiians ds

er. solubility can_be.achi eved thr.oygh nol.ecular ..
e aRaY S ane HAIP By FOH e R e e HELPRF GOk PaBRing
amhRGinER1eMESCRiTe COMPORRY alcfRidH @bovd, Rdgd itk hithesne b
menbr anes and an inner aqueous core and with an
owee pharmatentistldy acsepiabl@arriers, Begipisdisnguibns.adiveaije| of
hygds.ophobi ¢ t rat A hobi ¢ drugs can be
g%g%%lgﬁsi et fl%_z/{n?t%g%%‘ rgrélgic%*g(%, ﬂéergglf ug becones

encapsul ated or intercalated wthin the |iposone.
Hijiel teomiphhtnateuigenlly atceptabie @8 vsal bdreinipeedinkyo compounds,

i posones if .the dr | ecul e becones an.integral
ERAGR Somabsi b ot e RERTES At Pl Ehbor sound
GRERal fuaglgf@mg EQRBRDE uel ‘lﬂ%ht%ctdskzﬁl% aiewﬁgllléslrbfta@abjb&ﬂ%g.

porti on he lipid bilayer. A typica i posone
homan) withon escassise texisiyt aritationellergic response, or other problem or

complication, commensurate with a reasonable benefit/risk ratio. Each carrier,

excipient, etc. must also be “acceptable” in the sense of being compatible with the

other ingredients of the formulation.

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

compositions.
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phospholipid at -5-20 ng/m, an isotonicifier, a pH
5-8 buffer, and optionally cholesterol. The

wo oroar a19 ons may be presented in unit-dose orPCT/GB2006/000196

mul ti-dose containers, for 35 exanpl e seal ed anpoul es
and vials, and may be stored’in a freeze-dried
(Iyophilised) condition requiring only the addition of
the sterile liquid carrier, for exanple water for

Thg perinecesticalmopgositions caprliedn anpfargesuitrble for oral, parenteral,

h
Roephrrbil e p. Al S B Ee B fnfmye
afsintst@fors alhefd1RE Géﬁlg 7@&1@ hird infeded forpafeptealtantihigtration,

procedure of WD 2006/ 077419 PCT/ GBZOO6/ 000196 . 79
thep eatebaiopiniiptas fob By erAUSHNIEREIRET JRiFppRyitensal;

LE R I Gt s
inﬁHEthfl dsfilsionng ofter meanad ofdelivaryc [Theideliedty can be by bolus
flltersghand as ptlcall transferred t.o ont ai ners
@wﬂebr afideTpppLy S L Ipfiges ﬁr@rfngsm& ang;cap @f Via pasyige,
ér t}ﬁo%gﬁ thed ﬁtﬁ)éaﬁérﬁoﬁa Q%Bl'e@ﬁﬁﬁloﬁ&)ﬁ%er ed with
opper formulation can be Cooled to
free2|ng and subjected to |lyophilisation under
Ehaamaamdlceloﬁomluhabﬂm ashpted fenrparenierak adazinisiratiemisglide aqueous

a_stabl.e |
WsefRal SR sigiorPfpih ol A ARl dRidas,
B&fdrS Hactefioats] @S solvdias) obfnie s@lverlt @fistuted auyclblexiyin wei ght
based on vvelqggt of the lyophile. 10 The |]¥Qphl |isation

easnplenation agenia gmalsitying A& fesmippinshtabilizing enudngh e,
LA B5SE e BB Ui

Ryﬂmngﬁobhmﬁﬁfgds]ynphﬂmhhqnﬁmsmbuumsamhcmnﬁan&nonspfagﬂﬂsfbr
and es of, anti oxi

61 Séatﬁlé$lag %&&ng&?ﬁ“@@ﬁﬁ i g glu 8%‘?%‘1‘“‘1 rengermg the
gﬁ%&ﬁ'lmﬁl@ wiflRRObldba gkﬁfe%@hdedt@e@%@ aphdbydutad
roxytol uene, butylated 15 hydroxyl "ani sol e, and
ﬁirhwﬂeémesi fcarpasemmralae@iuanustratm mawalbo take Erecfoun pieivesys and

benzoi c_ac salts |

BhRroqteBt SRR SOR R E Splop 308 ok g MorBaniE bkt B ©
Afitleninheels (RCG! Sirelyt SBI@b].hZHﬁngZ}wlplait@ aheral and injectable
t hi merosal , benzal koni um chl oride and cet ylfogr i di ni um

Enmenatioas, Pheemessutien Reseanels, Ofabd () PEU. LA01523Bs wel |

as dextrose and sodiumchloride, can be used for

L0 @ug h{o‘l'ecu]]% %a@gjlﬂﬂgi réltan bd sl %ﬂ%&; W the dEHLHL b&gzeﬁtgﬁi?)h%y pH
are genera use yop I sation technology fo
fadmistnienaifi thrfgdrtlgle pK, 18 sufﬁciently away from the formulation pH Value The

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

tristhydroxymethyl)aminomethane (TRIS), or carbonate.

The combination of an aqueous solution and a water-soluble organic solvent/surfactant

(i.e., a cosolvent) is often used in injectable formulations. The water-soluble organic



process and/or providing bul k and/ or mechani cal

integrity to the lyophilized cake. Bul king agent
woreaas7R19reel y water sol uble, solid particul ap€r/GB2006/000196

di l uent that when co- Iyophbgised with the conpound or

salt thereof, provides a phySically stable 25

| yophilized cake, a nore optimal freeze-drying process

and rapid and conplete reconstitution. The bul ki ng

wipents andyurfictaotsised iniinjectahde foomwatiens ineduds 1 are et Limited to

S L s R S T R

égﬁllta%&la@étﬁniﬂb’ tgbml)l M- nwemﬂszpszh olidsp i@NMPs Rhdrmasolsc h

u In agents I1n or exa Su

ey i MBS SO b5, CmepIon Lo Gasmophor RE 60 and
| 6

BV EP Dl Sel R ARRRORY AR SRERRBOMGRS A e

mﬁkﬁmﬁrs such as pol yvinyl pyrrolidine; and
pol ysacchari des such as dextran. The ratio of the

ﬁ%lﬁglg @ywﬁ rﬁ%‘gg @a%a\gnﬁ?#ﬁ?%?hﬁﬁwdf ’é‘glg}r"rfg\&ﬁ @ﬁ%‘ﬂﬁ'e

SyBRRI80%re the éntﬁew ORafic Q\fate@%ﬁéx&blelscﬂ@n@ bad turfadtadts useddn
in the range of about 1 to 2. Alternatively they can

tmnrpﬂmallyj@\dulable aj @@blﬂfpmmm@mm% he wigyl iy gombinations with

SRS 5 ey TRl Rl g g

ﬁmvaumgﬁﬁavumﬁm@ﬁ the vials and their contents at
appropriate stages of the fornulati on process. The

suppli.ed fornul ation equi re further diluti r

Mewt@ﬁ%lwawswegéﬂr%? tesolidhifiy bfe&cﬂ rQug oglacai:
@e)?éﬁ&r?@ tﬁ ?El%ﬁéitﬁnb nf u3| on packs. Extenporaneous

|nJ tion so I ons and suspensi ons nay be prepared

fromsterile powders, granules and tablets. In one
pimfsemee dreeriberil spheticalf vesiedesi aomauestdaf ovtee lipid bilayer

he\a?{bqgﬁ%u%ii%r} g}qegﬁg&elfc}&:s %gg*(l 3 4 gl a rf cg&erep%]? lﬂhgrﬁ@tle? o% 2h 00
. tnépaadm]g%fﬂ@rlwaemyaﬂiph@mszsmbdaraselyahyaﬂaphoblc drugs
present invention for parenteral injection can also
@@mbf: pelabpirar badwesomas iiyhaduepteapmes spersiidiehdeous

NN Gt 41«1@5&9@6“ raggg}gers ggyag%%'ssﬂl%ﬂ&red by

SIons as we
Niposunsdsi if thel d‘mg nidléails becirhes amjneegrabpart sbthet lipidsbibayer

gi%f%ﬁg%ée' bt reeoRe PR TG Ssieed Sht BidGpeppion
1%? bﬂggérugetymtaﬁﬁ os%gle%ﬂﬁﬂﬁltlon Q@hﬁéﬁisswét%ﬂ Gfithas

?ycer propyl éne glycol, polyethyl ene ol, and
IpheSphOllpld at -5-20 mg/ml, an isotonicifiet, a pH 5-8 bufl er and optionally

cholesterol.

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

example water for injections, immediately prior to use.

The pharmaceutical formulation can be prepared by lyophilising a compound of

Formula (I) or acid addition salt thereof. Lyophilisation refers to the procedure of
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WO pgoeot &Y e organi c esters such as et hyl

i ke), carboxynethyl cellul ose and-suitable m xtures
t hereof, vegetable oils (such as olive oil), and

fluidity can be nuaintained, for exanple, by the use
of coating materials such az9lecithin, by the

mai nt enance of the required particle size in the case
of dispersions, and by the use 25 of surfactants. The
freempakyingareompbsitine. Preszedtyingansiyopinlisatipn arestbereére apad

dj t h . t] et.ti t
Biraran Pypary Mg i R BES L o' SRy by, Pen AR g e
plsultifg f@ahilaibngt cRkGEOGAN kR BRY aftptieIBuradidnedthe

i ncl usi on of various WO 2006/ 077419 PCT/ GB20Q6/ 000196
gantainers pRpropriata forlyerhilisation fey & vialgh dndhe ¢ase ob¥Ripihey are

Biﬁ&iglﬁ)}? P[{)p%é&)gvﬁg ycg-ge]tgg%eglg Pg%loformﬁﬁfigﬁ Garfhd Chold f1dd8ing

e to 1 nclude I sotonic
agesibiectddab lpsphilaten sndes sdhdard cohditiombeandaheh hdmmeticatky.

e s arspn L e sl e B e,
i gq‘loqﬁlleﬁﬁuélv@?éqoﬁ{énﬁ 3, gz ushuRa 594 HE {éh‘ﬁﬂhﬂﬁ’ NosheRtBhe

gel atin. a conpound is not stable in aqueous
bedd anoveigiaof Hwdysptilebi | ity in agueous nedia, it can
be fornmul ated as a concentrate in organic solvents.

e.copcentrate n then be. d t ed.

THR bERBER o Fro RO S SoRuitbd ik iy Etute,
St ienfigeipkhiy, (ﬁ&@?&iﬁ‘g h@ntd, beffsd imtiopidantefprofertadtives, and
during dosing. Therefore in another 10 aspect %‘ger e.
tanigityoadiséars-al el aélettinelade Ehﬂﬁ%ﬁ_é?ataicejtﬁtee%lﬁtﬁﬁ gy cane.
%ggmﬁﬂy BPMiox (?aln'téti&ﬂﬂdi%wﬁﬁgci@ bh Uisﬁ%hﬂ@ So@iumOr €
organi c solvents, I'’ch can be dosed as S Or nore
dmmwu phitdi in??@:ﬂiogi}tchr(ﬁ, thimh%ea?lf;ﬂy]a’géddwd';qodymiuen(eshmty}a@,d

extrose; bu r of, not buffere efqgre .
aa%owls%nesgf ah e@aleasqqlpmﬁ%aa&%i aﬁf%ﬁﬁé- Presepatives ey
b gEiRRE S afif i 1R AN SorbRNRITBRIG I h RS a1l S O para-
21(2), 2004, p201-230). Exanples of 15 solvents and
$pdibagheamois aaide phenopychbmebujaned denzypEldbol, ttemessal,

t hanol di met.hyl acet.am.de. . .

Renalptos SORIE R SR TRRR N e, ot utfers rstioned
SIRRR0Es Well aCaermRband Ridieh cargideday $erbed for tonicity
articular non aqueous solutions are conposed of

2djvsownpiasgtses®. gl ycol , and 20-30% et hanol. One
particul ar non aqueous solution is conposed of 70%

T S s AL I L e
podoessvirgl/@rpeoviding biutk arolidyinechawinalamdguitya the/lydphilizestcake.
tullldr(:"lgg1 Ec’lgtgen% hIe%llsd a pr%él(})l rv?atér\éoﬁl%kel;l golid pafticulate diluent that when co-
lyophilised with the compound or salt thereof, provides a physically stable
lyophilized cake, a more optimal freeze-drying process and rapid and complete
reconstitution. The bulking agent may also be utilised to make the solution

isotonic.

The water-soluble bulking agent can be any of the pharmaceutically acceptable
inert solid materials typically used for lyophilisation. Such bulking agents include,

for example, sugars such as glucose, maltose, sucrose, and lactose; polyalcohols

ol eat BCT/BBo®6/000196
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or IV infusion. The typical anmobunts for bolus IV
formul ations are -50% for dycerin, propylene glycol,

WEREBB0041PEGA00, and -20% for ethanol. The typPCHIGB2006/000196

amounts for 1V infusion forgulations are --- 15%for
G ycerin, 3%for DVA, and 25"-10% for propyl ene

gl ycol, PEG300, PEX400 and ethanol. In one preferred
enbodi ment of the invention, the pharnmaceutical
guwhpe sorbitolnor msannitol; anfine psidusuchies lyrime; polymers such as

B R EbURE: e o PARER s Yok B RERRY T "0 b

dosed as is, or can be injected into an infusion bag
Trontiaiofithgweghhafithabaiingaatbhtto decegpbidfactxe cqnenind is
such _as .0,9% 30 saline or 5% dextrqose), befar

wasaHy éf‘tlﬁ%a% ths ﬁ@na?gf% 8RB 7791 0%&?%@%6‘68?@3@%% 1 igpbout
51 AN THASHngY & foliefierbodi ment, the pharmaceuti cal
c’on%ositi onis 1naform suitable for sub-cutaneous

(s.c.) admnistration. Pharmaceutical dosage forns
Altematively they conde paeiided itarsahition forne whish mapbegasicentrated
capsul es. caplets. . pill.s, 10 r ' :
GBSE  SORAFL I B TR 0SER LRk RS o

By BhtbBlaviak of el va4ls andvie@dntRhtsp hteprice dtapescafahe
pat ches. Pharnmaceutical conpositions contaihning .
églupﬁn or

Eomyiaties Presess: neher pRishiopmylation mex requaerfrthgr

. . . r .
AERRRHAD GO oot AP oL BETP LR inR iRl AT Gion packs
Conpany, Easton, PA, USA. Thus, tablet conpositions
Eatenpordnadus iajegtion sdosayendfuspehsives meyrpe pregated gemhsterile
10 with an.inert qi | uent or carrier such as a sugar or
Q%’gr&agrﬁ%ﬂ%ﬁndé@l?eﬁsactose, sucrose, sorbitol or
manni tol ; and/or a non-sugar derived diluent such as

BEosHe R feAed emdbaiment af (e ibecpHOS fRaglermeaduticalomposition is in
carbonate, or a cellul ose or derivative thereof such

aformpitable fori V. almdristrasiony for example b dnjeehiany Gxpisiopy |
nmet hyl cellul ose, and starches such as corn starch.

Bk Gb RN AT AIE UL iRt ARERITE el adl BftchoftSan

I'ndi ng an granul ating agents such ‘as

plsd yorhpisepyimrmbdetticdly aiceptabile gedltau¢@ispr nonsdueat wlutions,

gr oss/l i nked F‘Ql mers such as clLosst ..nked tituti
SPHSRYISHIRFIUERT ol SLdyiont FoweiLay Siviy° PRYER oy gegstitution

k& Skl RctaBIRBRAWAS bV &iSpdrfofh jubBirAR &NEde. Examples of suitable

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

equops andoimpegheoe cariess, tlilaants, Bolveris o1 vehagles include water,

S G5B Sgrh RRR go
BRe)neRBotyen diylek1ELor SR shifableiaithrel efefeof, vegetable oils (such as
olive oil), and injectable organic esters such as ethyl oleate. Proper fluidity can be
maintained, for example, by the use of coating materials such as lecithin, by the
maintenance of the required particle size in the case of dispersions, and by the use

of surfactants.

The compositions of the present invention may also contain adjuvants such as
preservatives, wetting agents, emulsifying agents, and dispersing agents. Prevention

of the action of microorganisms may be ensured by the inclusion of various
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Capsul e formul ati ons may be of the hard gelatin or
soft gelatin variety and can contain the active

w@eopporam in solid, sem -solid, or |iquid forpPCT/GB2006/000196

Gel atin capsules can be forgred from ani mal gelatin or
synthetic or plant derived equivalents thereof. The
solid dosage forns (eg; tablets, capsules etc.) can be
coated or un-coated, but 25 typically have a coati ng,
fPBvbaciesishind antifingab ageniss 91 exampleapirabery ehlgrobytangl pgenol
S51R 4.1 K SR, RE5HL SLbip BRI 08! 10
isegars sedinhechdatdey end thepide efrolanpedalsbesptiond fitieciajdctable

LS A B o A
RbsurbAALRAEH 90 Bk finurd P1dHAGRArafeSntiPelinH condi tions

within the gastrointestinal tract, thereby selectively
rel ease the conpound in the stomach or in the ileumor
dpemnpanndinseteiablom aqueousimediaipt hasdowsolubilip it aqugous
tlﬁ]e%iad 1149n $8 q’m%ﬁ]\lﬁrec? 3&d &?r&e t?:ftg i &jg'au%c 'ggltx{:ﬁt)é The conr:entrate
conprising a release controlflrng &gent, Tof exanplée a

lcen €8 e diliryite g l@garbnyéntation m daPaqubeusadapigend Gan be
selectively rel ease the ¢ ound under _conditions of

akigicagy steple foy thershart pariphot yme duppgedeping. piwfas in Argther
trag[?eg{, ghe'% fsShrBAkbyY §%Marnfalag%ﬁ?&%dnﬁdgﬁfoﬁrc'oglﬁrig@g grlﬁlllga@]ﬁgous

rding coating can ta or m of
polutine corhposgd eatirely @i ane caminyre prgleicpolventsy Whivhicah be dosed as

aenEtich iy e Rl o rabicnd Geltoa @¥rosd Bltfored

founbthsirfepdd) BeRRE hdRinistABoAEIIVS1iARg CRAPRHRGN 681 al@injectable
formulated in a delivery systemthat ﬁﬁledes osnotic

domulgionsf Pharhacauticad Reseaseh, 24 €) c o p2Hl -2 ¥ nBxaneples of

rel ease and.ot her del ayed rele r | ned
s ERREn] Bl i BrbiFop eBiPERE B, PEGAR, Hitinee
Wirhéthylat adRleWBIMA ), A aiethyll-0-fyiesidosk (NVBIPhdindabsivey t .
The pharmaceutical conpositions conprise from
SPpiesies Geamnon Ed, CeemophapBHAY anshnalysodwmie. Partioptar apny
f i 9 ' 09 A
PAPAERANAEIRL Chnkpisdol 2p AR LR Hiodt 2 P B Ghancl.
tOre particatdr inon agqespubeolutibwis cexmpddsof 1080 prrvipylede gbycblh and

h as in,the for f anpoul es,. Vi
Mol pogtherss kearoyizpy geolnd 2gHk gihesl Normally these
RHREMB aRUIsEE M cHIPRARIH rANSudIBf diRA& at3CH¥ NSRRIV bolus
can be obtai ned by conbinin 20 the active 1 ngredi ent
wi 1Y) infusipel Beertypieplsamauntsiios lgaols@l ' femuilaticng grea~50% for

resultin i xture r i ng, t i xture, Af .
AU PRVt b8y pRAPPUEERE) Al fPaTo it The typical
apRuAR folVeinfusion formulations are ~15% for Glycerin, 3% for DMA, and
~10% for propylene glycol, PEG300, PEG400 and ethanol.

In one preferred embodiment of the invention, the pharmaceutical composition is in
a form suitable for i.v. administration, for example by injection or infusion. For
intravenous administration, the solution can be dosed as is, or can be injected into
an infusion bag (containing a pharmaceutically acceptable excipient, such as 0.9%

saline or 5% dextrose), before administration.
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excipients, into tablets, dragee cores or capsules. It
is also possible for themto be incorporated into

wW@b@sHiTago carriers that allow the active i ngrePCEGOB2006000196

diffuse or be released in asured amounts. 25 The

conmpounds of the invention n al so be fornul ated as
solid dispersions. Solid dispersions are honbgeneous
extrenely fine disperse phases of two or ppre soljds.

Iaginpdes prietrrted psnbodinent, he pPharmarapispleOmpps Ry In 3

t f l ' IS . . well known for use in
%%tgﬁﬁg%reu i—cg%n%%sgﬁﬁg’)lagg@m sagleon(Chi ou and Ri egel man,
J. WO 2006/ 077419 PCT/ GB2006/ 000196 84 Pharm Sci .,
Bioymiaaiticdl 306age A Juitahit far eralatiinistration includa sabigs,

di ssol ution Lat%s and incre %ggithe bioavaHIabejtgd
GPSHED CRBCieRids-197ngEY, &YTHPS GIUeT) POV SpE P Igh & oS o
HHIRiIAL SubBRGT R bkt MRS sldﬁ)e{@mlemaha bcaBPAMIRRL
evaporation Tethods. For nelt processing, the
materials (excipients) which are usually 5 sem solid
Rhradmaesjicalreonyositions egnsainiagcempeends f the feanuladl capge

i SS t.ion of_the . I : )
foupRiedih Bt g R A e R kP, Répington's
Bigrindcaiitis fleScidne s, ddatkifidlisiigg Quhypery, BastonsP £VENA. m xed
W th excipients, and encapsulated into hard gelatin
capsul es or conpressed into tablets. Alternatively the
£ b1 apmaca bR o S0 Salir Csnes 4§ YT E GO BT gP Rt

AL . . .
ﬁkth gﬂ??errp@ll&ﬂ\‘?ﬁﬁakr%gﬂl& shiOaof szt bikublh aﬂé(ﬁﬁiﬁtre%t Etgg)lscia, dsuc:rose,

irectly 1nto gelatin capsules as ne .
sirbigisl oa menhisolyeuid/or aBodeugahdercwdsiilves swhleas sodéurpreirbenate,

are coql e o roomtenperature.. Solid soluti

G SuaRonatayt s BN oL et R IR fAen s
R Eeﬁﬁlﬂos;%,x@chfi ®@Nhiloké) 9 tidaepropyl MeHPIesubRe, Wnd GthréHes 8uch
pharmaceutically acceptabl e organic solvent, faollowed

pycorepievcl Tablethiaay als epntainsyrthgfardaph mepediants ackipdipg and

.abl e 15 neth v dryVi
PRSPl S oy SR EARCH B DB GR Bifer g e SRclable
t@t@%%lﬁ]%l@dl bMy?ieli@ltdﬂlglm/!aﬁ tbroeslinﬂiéctfﬁrbomiatbﬂtetihﬂosle“)gdllabridating
apl ets or | e I NTQ Ccapsul es. rtei cu r

agANEsHS1 e STEHIRERb PrECRANYSS; (g-rgyp%l?en&: 88@‘8?‘%’“%%&1 B

g{éﬁ’é}gl{gﬁdﬁ@g% r(%lef(%fghfg%zjé%gd.ei RR5rdtSbuffers), and effervescent agents

The present”’ I nvention
puchwis dimtabishdomste mikiucesl Sucpospieits arecwelpkieimgndido pg

subst antjal | y amyrphous solid solution, said solid
8o ?’Sﬁl%aﬁ%?ﬂ@ﬁ%%ﬁ a conpound of the fornula (1),
for exanple the conmpound of Exanple 1; and (b) a

papstieforselEehemhal be BF tHethall SliiCaNSlideldti@ vatiety and can

contain the active component in solid, semi-solid, or liquid form. Gelatin capsules

can be formed from animal gelatin or synthetic or plant derived equivalents thereof.

The solid dosage forms (eg; tablets, capsules etc.) can be coated or un-coated, but
typically have a coating, for example a protective film coating (e.g. a wax or
varnish) or a release controlling coating. The coating (e.g. a Eudragit ™ type
polymer) can be designed to release the active component at a desired location

within the gastro-intestinal tract. Thus, the coating can be selected so as to degrade
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pol yvi nyl pyrrol i done (povidone), crosslinked

pol yvi nyl pyrrolidone (crospovidone), hydroxypropyl
woredoapraed | ul ose, hydroxypropyl cel | ul ose, pol yrCTIgBe606/000196

oxi de, 25 gel atin, crosslinF$d pol yacrylic acid

(carboner), carboxynethyl cefful ose, crosslinked

car boxynet hyl cel | ul ose (croscarnellose)

met hyl cel | ul ose, met hacr acid copo

llmllemﬁﬂam pll sondifions yrishin t aasWatnéfrstlw tmgt, éhegebyt selegtively

d d d
AleRolr PR Ao Gt 1o PRG350 "
PCT/ GB2006/ 000196 85 acetate phthal at e,

lhytféﬁd)dﬂ Df ﬁpaddﬁt&irh:xbl Leddtingpthe dpfgtdaalbatpeesamﬂd o ® pglidemetrix
ycol |nate erein he rat 0

Q%n]gﬁilltg -':b@ ?Ol}tg) ntl oF ee;ama (ﬁﬁefeils equydpgnggent Which
@?ﬁgﬁ Fl@a dto3efefively re?é&é@ﬂle%hﬁﬂuﬁd @hded cBihdiﬁékEsQ)fGJfa

of orm or 5 di chl oronet hane and one of nethano
aiditst draadicalinity ie fhergablr gintestingth kraeto rdtemativelyt thempatrix magerial

1:1 rati .Thi s .inventi.on also rovid. '
SrgFlreS s iing F AR L oS O o8 e BBt PG ot Batete
ayiHddpsgaer) vHiBR is sﬁlﬁétbhﬁfallf}@bhﬁﬁtﬁmsl@&@@deﬂas tlendbsage form
chéwable tabl'ets. Known excipients can be bl ended

%ass%‘ thioagh thel gzlstmmqstlmi tyagt. g fuiiher plterppsiver by aifé)ve
|
%ogﬁﬁ?cgm ?n [:Ilé for éécgg{gd c?ehtvﬁrycsggéfﬁ tﬁ%t’:[ﬁgvﬁgsneﬂ&lct%gtrgl of

I'sI ntegrant an
the bélb@s@mﬁ:chwcron(ﬂb)m& dissiotit edeaatnd athleudnlaﬁ-dntleamcbra

sur f act ant tabl et can contain the olid tion
@h’é?é‘de\ﬁmerfoﬁfmlla@é@tm@hge PHCRATRE gg%%?ﬂ{ ange With g qﬁ%ﬁﬂ@“
5W5&ﬂ£5ﬁn&ﬂkﬁngﬂ% idant. The chewabl e tablet can

arn e soli solution blended with a bul ki ng
agent a lubricant, and if desired an additional 15
§7hephaarmang1t1aglsmmll(osm®hs a@nmseafmm ppproaimaielsdtetter ) |

and sui e har d i
oD e et DR ok e Crpagls R ey iiithal 89
Q&%ahg}bdﬁgnﬁph@:ﬁ{abélﬁlcﬁpwrﬁlﬁ)sﬁfont; aewtdiRgto iho ivventioghey be,
package, usually a blister pack, Patient packs have

& examplet wgmitlase fermaneh asrin rthepﬁe)e@@.f PRPPYES Vidther e a
Q\ﬂ)}og%: e%tdrag o] tgﬁ%tsaorQ%éi?e@t s supply of a
roma b

Receut i ¢ supply, in that the pati ent
20 al ways has access to the package insert contained

Phamhleeu:thhl enmpgsitivns fororateldmyinisiratesi qag beobprandddmt combining

escrl tiopns. The cl usi on. pf. a pac e insert has
S e s WlﬂbsPiiaé%a‘ﬁlﬁfﬁ eSl&%%P?@ﬁ@é% A tpg diture,
BRY pioetRhoSthé REHHS il REPed SFA1¥RESAY] S ﬂﬁ@iddi@cﬁi @faippmate
I nctude ointnents, creans, sprays, patches,
excipients, into tablets, dragee cores or capsules. It is also possible for them to be
incorporated into plastics carriers that allow the active ingredients to diffuse or be

released in measured amounts.

The compounds of the invention can also be formulated as solid dispersions. Solid
dispersions are homogeneous extremely fine disperse phases of two or more solids.
Solid solutions (molecularly disperse systems), one type of solid dispersion, are

well known for use in pharmaceutical technology (see (Chiou and Riegelman, J.
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waeweHotance with known net hods.

liquid drops and inserts (for exanple intraocul ar
inserts). Such conpositions can be 25 fornulated in
Conposi tions fBCT/GB2006/000196
parenteral adm nistration ari typically presented as
sterile aqueous or oily sol4tions or fine
suspensions, or may be provided in finely divided

steril e powder form for making ugJ ext enpor aneously
\Bh@nm &ceré(?,éZ&bﬂéQO {167 1))ianfl eex yssiil ivipermasiag @issalugon rates

aln ci %F%Q%E/ ﬁogég\?%%ﬁ%lﬁ%&%#&'{ ?%ggy?n 832 for

pessari es and suppositories which may be, for exanple,
Solidddpénsions af dhugpert genmedatiglptaeluced byamylt wataremtlevaporation

contaj ni ng the actjve_conmpound, Co ns for
e et T D roBSsine e RIS (iDL YRS B iy
isehabrdhed wéxyﬁmeﬁre CARBesEd t&&ﬁs&hehmg 4hd degoleﬁMSfthe
sprays, and can be admnistrated in andard form

dmgr@lbﬁten@e folloned| byrhagdeningsby eoling torwy loiv tqepesatnrgs. The

re wel |, known. . For . .
SO0 FSSerpit £ G Yo Wbt SRV, SUER yish Sheiptents, and
feBcapbillatet 9its hapdsetatd dapSElPsr enprébSedinid 1481t MRk vely the
together with an inert solid powdered diluent such as

ﬂla%%%léfacer@ctm@nééﬁlé@m%fmg qaprgers alenys theepyangplation of solid
r
SERRRLL 0 PEPEL Sl APRRRE (BN et
msmda te capsdies whed t}heeme]lts areodled tooonaiempetatiuet y. For
exanple, a fornul ati on may contain from1 nanogramto

Sofli APl @R eiso e T kGPL by Sistovinechy Arerd thrgeied

féﬁ&ft)ieﬁ Uin@ithStdir z[(ﬂl@gﬁsssomtlo%m%ﬁﬁnﬁéﬁtl&ll} al-éaptable organic
rams to 2 grams of active ingredient (rnore

Lagluamtt fpliomigby gempyaliof therrelvent, Bsing aplrprneacgutiGly acceptable
QHrLans to 50

ko PR Py e bR s e SRR g Felirec

@ptonally niked Witirexifierttoard iitlel ingd@iiBo ebleta6it filv into capsules.

ingredient). For oral conpositions, a unit dosage form

mayqo infroml1l mlligramto 2 20 graps,_  nor
¢y P P@ Jwtable nalypsigapdliary éqram?dlfca}g wgﬁﬁmd@wmns or

@%M s NOTR it o ﬁp%v p@'ﬁ’oh@o& QPWQ mligrans to 1 gram

active co The active’conmpound will be
adm nistered to a patlent in need thereof (for exanple
ét" hh @mnntonvmpmm\pén& agiymaqeuticnl sompositiguédpiisng at o

K hslt eYlall}tf Qr%mdp ous scgld solution, said solid solution comprising

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

polyvinylpyrrolidone (povidone), crosslinked polyvinylpyrrolidone (crospovidone),
hydroxypropyl methylcellulose, hydroxypropylcellulose, polyethylene oxide,
gelatin, crosslinked polyacrylic acid (carbomer), carboxymethylcellulose,
crosslinked carboxymethylcellulose (croscarmellose), methylcellulose, methacrylic
acid copolymer, methacrylate copolymer, and water soluble salts such as sodium

and ammonium salts of methacrylic acid and methacrylate copolymers, cellulose
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therapeutic effect. 25 Methods of Treatnent It is
envi saged that the conpounds of the fornmula (1) and

waaiwegraups as defined herein will be useful PET/GB2006/000196

prophyl axi s or treatnent of range of disease states
or WD 2006/ 077419 PCT/GBZOO%?OOOlQG 87 ~conditions
nmedi ated by cyclin dependent kinases and gl ycogen

synt hase ki nase-3. Exanples of such disease states

aattecphililate onireryprepyimethylcalbose. pithrdate angh prppyleng ghycol

%enerally adm nistered to a subject in need of such
#Rii stration, for exanple a human or ani mal patient,

whataradlaioarRedRampduldd® saiifdunesis wbbut 1t i abalit 3.6 bfor
adm nistered in anpunts that, are therap uticall¥ or
exeBie/d Adtpde spiay dsied drom A guiviyrecef (ﬁ’@rﬁ’g Pgllor%fola? 8

- ' Fe rt.al ' jions (for
@%ﬁ%q%éétﬁaﬁl i Q%}égggmg aﬁ@f%@t&ﬁ%ék %ﬁ%&%@di seases), the
diehiefdnicthaic/etlamol imi s1:ématig a conpound of the formul a
(1) may outwei gh the di sadvantages of any toxic

fects.or side effect in ich case it, may..be ..
B e Qo Bl S aohd dasyPe i RoFErSek IstTid Sopuon
AR dSHobatS il 08seaBiad Beludk tdblels, d8sHuls 28l choxall taplets.
The conpounds may be admi ni stered over a prol onged

Keown excipighistcan he btended withithe solid salyéigr fepreovidsdhe desired

b dai_ni st f . i .
T¥er Touf Dol HREIEY <t hlatP e 8y Hilidon Bepded wi @
QHisEMPramagd s livast, or () taydiinebradgillybritaseandfa dunfactant. A
conpound of formula (1) can be {n the range.from 100
teblep parogniats thesolidgolwipn P@PQ%WEE Pt lepst og¢ gmf&?sf%dﬁl/
%ﬁg%h,l’ a @fa‘étah*f Qgg gi%\iéarﬁ TROQRWaBITRab 16 %ﬁlcphiagﬂ()&% 30Bd

per ogram o i ght, and nore usually

selnigr blosdedoviftba bulkirggrgants a pebrickit, agh ifidegiredgn afgitional
nanograns to 10 mlligrans, and .nore typically 1
VRS SER BRI FSURR POY %l‘%{ﬁ giswe,tﬁqep-r @f}fﬁ%’é%g]éffﬁwﬁfé gram
for exanple 1 microgramto 10 m|ligranms per

fthé PRrAReRRAL fokh 0B8N Ry BOgYEItao a3tiaht iR ygiient packs”

hi gher or |ower doses may be adm ni stered where
cejainingdin enfite caverepdiieatnasint imasingle pasiases Ysualiya plister pack.

dm ni st.en [ 118 e i ist
E 55 0 B B B
dividesta pafiettaysipplyT ofexphairh sceutichlh éroanarpulk Rdpplef intthes the patient
i nvention may be adm ni stered or%l,ly in a range of "
alyees hag ancessdq Hirpraskage igsersenptaiged ip thepatispt pagks Ryrmglly o

i Gtibht predcApRAR @icldQort OF sLHIRaZeinB& has been shown

%g%t‘ﬂ&gi&parl e a?rspﬁgs of rﬁglce)secs i%cl ud?%ga%g? 20, 50 and
80inmayoveTeaienteymoplizaice with the physician’s instructions.
Compositions for topical use include ointments, creams, sprays, patches, gels,
liquid drops and inserts (for example intraocular inserts). Such compositions can be

formulated in accordance with known methods.

Compositions for parenteral administration are typically presented as sterile
aqueous or oily solutions or fine suspensions, or may be provided in finely divided
sterile powder form for making up extemporaneously with sterile water for

injection.
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may be adm ni stered once or nore than once each day.
The conmpound can be adm nistered continuously (i.e

wo alen7avery day w t hout a break for the duratPCHGB2006/000196

the treatnent reginen). ggnatively, t he conpound
can be admi ninstered interiifttently (i.e. taken
continuously for a given period such as a week, then
WD 2006/ 077419 PCT/ GB2006/ 000196 88 di sconti nued for
Exapna!lcmf founnlatiensafonsstal anintretvaginebadspinistatiomislisley

Qﬁ%ga&{afg %%%fuffpﬁ Cfbesq’{ | %i?]llglg?%%, Y‘?}ﬁﬁg{l‘@ % edftom a shaped

fasREble®s waky nifdidiesitaindy tﬁeaamemoﬁipouﬂ@. | nt er mttent
adm ni st rat| on include reg| mens wherein

adm nistratio S nc f
GPmpoonsibr Siiviskeenty blelaNeR R B T dathaaR
}?&vde?Q E@ﬁﬁo&f dr hc@éd i V\)’éﬁ? KstafDand ¥ beV%!ﬁﬁlsﬁﬁtfed 1or

our weeks on or” one week on three
steelasd fofrfn usirfgorowdsn enbater dgvleescgr@b@gol d;srg:nsmg dgvices, Fich

, . [, 8, r 10 gr r.e. cles.. exa
g%’é%‘?ﬁ @r‘?%ﬁ?u n‘?/w%d]?f?r 1@5&%69?% ’Pﬁ%a%?}l %Od’il% 4 per son
é aad Bfgethbewithafihat {dl
SRR Sosbasd 4 a1

por&oedkdilueay sychqailacdosent to 75- 180 g/ kg/ day) and
subsequently by an efficaci ous dose of 44-97 ng/ 60

I
5L Sl AL 30y e BB KO8 8080 e
%ndz ﬁﬁé?&hﬁﬁ’%lk%gﬁ&% coﬂhirﬂ'ﬁﬂlﬁ[ﬁ}heﬂ'llcgi_?ﬁbmﬂi tol pyovaide ddssmedr’ravyel
e .adnmi njstere ere re e
9’%@9@%@1&%&% FéF cmplginje g‘aﬁ %ﬂ&glnﬁoﬁ gt o
%ﬁrﬁs%f' a@ﬁ JR% et NS Cﬂ’ﬂn@ 1 n@n@?ﬁb%@@ Mlﬁ%raﬁﬂl@ ofhMRR an

usi on o a conp ound of ornul a for periods
nfgre{dnmlt h®Vithinl diis ;ang@,rpampuﬂa@; stlemangay f ¢qmmmd iatuOdr up

Eligrapicp Petram LR ‘barenendons Pl R Tl gRAR 61

pant, le@Ub@miBMRis tB0RanNEEKHs), WP I eniPRitdnt t 200 myllighms (for
patient may be given an infusion of a conp ound of the

Exammle & migmgean tq &) midieragess e @f 0.6 meilligems EPaZ mylliggmssof

Qg%%lgggd& treatnment repeated every three weeks. In
ot'h icular dosing schedule, a patient is given

an infusion over 30 mnutes to 1 hour followed by
Far oabcvangsition usumtindosage foami radyt eonthin ﬁto'rroh mifligram to 2
exanple 1 to SIé @ e.g}. 3hors I hurthc?r1
BES 5 BorPHaLY A rlisserst © 1 graph Hrdrample B itligtgms 5o
SRRL 1L QDS nlifbidRis QS 11gPdm Bof active compound.

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

therapeutic effect.

Methods of Treatment

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

herein will be useful in the prophylaxis or treatment of a range of disease states or
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period of 12 hours to 5 days, an in particular a
conti nuous infusion of 24 hours to 72 hours. WO

WQO®6N0ATH19 PCT/ GB2006/ 000196 89 Ul ti mat el y, POIDGB@65/000196

the quantity of conmpound adnjnistered and the type of
conposition used will be co nsurate wth the nature
of the disease or physiological condition being
tre&t,ed and wi |l be at the discretion of the

b fipnsymediateg by oy b deieadet kingsesdnd gfycpgemslynthase kinase-3.

et sdef ] | .h-.can be dmi ni stered as

{%h%n%oﬁge%? t§ %“2’?‘28%5% %ggég‘g%?&@%tﬁ%“ﬁév % gﬂ%ba?o?ﬁ%{m ni st ered
in conbination therapy with one of nore other
ddwsompdendsore pereatllyentministeted tparsubjeud iameed s£ARE

tate,  for exanple a . neopl astic di sease such as a
RaRisdstreion. R Pimple AdREer At PRESH STy shmern
therapeutic agents or therapies that may be
d&hamampbm{d@dwiﬂrtypisﬁ%r bR AR terd AGI Rt CRNGHE fh%F%ﬁJ Mtic%?ly
at different tine O intervals) wth the conpou gs 0
ChBtPRYIasiGad useisl arewhigh cemesalibare nonitexid. However, in certain

' Lok Ri S |.ati.ng.agent.s

S Rionp Bt ARyl ClHH: Al afe P fip e RBRRY renstioo ot
edmbndtening acqepéund dgienfoshulatDiag) Oftveighihé BRsHRSLBELS
sigpal t ansducﬁfl i nhibitors, partijcular exanples
B’é‘?ﬁ) lccﬁfgeﬁFSa&ris le f‘%([}eisowh‘és@ﬁlh a%ied&lay bBosensissrast desirable to
hdd ar.abine, . 5F d M tomycin C and
B er o B ERAR e b AR AR ey
conbi ned with other therapies, the two or nore
e gempennsls may Userdgiivisterddroviend pudlohget ligrmy@rmihingibseficial

. nd via different out es. Wiere the .
BRSSP ortnho B i Sinyeg L2 peried iy, tematively
tenhiayetie HmihRREaDY MphldatloRontiRus 51%]9&«. four or
nore other therapeutic agents (preferably one or two,

nopre. Eg, referably one), the conpounds can be
aihpieCdaildpse phihercamnstid of Drmuladben balih fhe ragretiom 100

L : dri ni st M
e sl R R b
Eaﬂl?gramsrtaﬂé@ﬂl@ramb peoatperam bf Bmd&@&digllfti ad m@éaﬂﬁkﬂg fo
TaneBtentiiBne T i bey et el senaesagao 1 Bgiimns, and
heid\gpielTe Asbioatn ;Béltlﬁlotgﬂﬁn B Mghg&}%sﬁgr kﬁ(g%raﬁefor

g ( S°0 e

t herapeutic agent(s). The conpoun enfron

Feajrds b srierogeaetviont Smélligamispec bitggram) parkiloitdm obbodyweight
ARSTRA DEFARSbLE: SEERRIEHE SaRHRleRT IR RGRES e
compound of the formula (I) can be administered on a daily basis or on a repeat

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

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

intermittently (i.e. taken continuously for a given period such as a week, then
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t herapy; surgery and controlled diets. WO 2006/ 077419
PCT/ GB2006/ 000196 90 For wuse in conbination therapy

wowaok/0znet her chenot her apeuti c agent, the conpoOI/GB2@5/000196

the formula (1) and one, tmg three four or nore
ot her therapeutic agents c ﬁ for exanpl e,

formul ated together in a dosage form cont ai ni ng two,
three, four or nore therapeutic agents. In an
distentinaed foz a pehied isnhi asiadwedk and dhenpiekeri eonsinaepstyt fr angther

ot a° R peek SBTET b oo GG ARliPRf S Tt Rl Focilpn
BgAnplfs BER &AM efkebinbs ifvolify Mitdrmi@int ddiiovt4tidh @Lhtgﬁﬂe

his or her common general know edge the dosing
mgnmsswlmen@émmﬁtmo@ns trherclesioé ene weelsen, o tTegH 9ffp pr two

21%20%3 oﬁ? e(‘l{) ;;ffo or thpeemybr? t tv&e%ﬁ oﬁI 0 (Y\%)?Qa&rb% R’BO

e Screéne
det:leydff e fodieydeks oa t*do sxealseofﬁrorme d\rebk on tre@mewks @ffi- for
the patient_is or_ ma sufferln 0 whi ch woul d
Bee QBEE PP 83 Br ai ée?ptg %OMOQ @Lﬁi%? havi ng

activity against cyclin dependent k| nases. For

%)ﬁae'iﬁfn?le & am&héé?fo? al, a§1§‘i¥ﬁ§t{3atlbﬁ k& 60 1010 gRarh FetsA ofPiises

be analysed to det erm ne whether a condition or
ddmeaﬁ@mgaumwndaf tleer formhlat(Dtah defiead henginjat a slertingydosage

8B4 S0 E gt T P enR gF b TR b b by an

icatioheaske otfmcw/aﬁg/@o tkgxciay l(esqmmem 70,6 tng/kg/day) or an
sensitisation of a /)é to nor Xay)
g

Efisapiousdese of Jémémfé%g A éeﬁutwam ¥0e13%14t6 mﬂ/kg/

Gl
TSRy B P b3 i CHGR g, 1A
Rosel woulDecalKpyoormd fir alfy pivdn Bodyt weightn 2004 Mar  26;
279(13):12695-705) or loss of p2l or p27, or presence

f CD4 , I ant Jal |
B oRor U bou s RIS AR YO e iear i Iplusiopditgsqapound
gfthel\@fnlﬁﬂ@ () C%rﬁ'ﬁﬁ offeri]ezﬁflﬁ 4By fof ﬁp 8d1en dﬁyﬂﬁﬂlﬁa‘iﬂ&ﬁléﬂhp to

mut ant s of or up-regulati‘on, in particular
dive damdior essivoek, apfl tl@ytc&altmerﬁ rqmeatedgé a desipspinigrvap suqhs two
sensitive,to CDK i nhibitors. The

I
f%f eabﬁﬁ%ﬁgﬁyﬁ&ﬁ% Tl evat ed expr essi on or

over - expr ession, including gene anplification (i.
MidreippitRuBERea paEne Sjay b @Nelﬁcah&ﬁﬁeldn eXp rceﬁ@bﬁml cb)@/tha formula

transcrlptl nal effect, an actjvity and
A PR RAiosH 0 ?raf'clll%dﬁéy e 4%{? ?%Cﬁ%sﬁremﬁ% Fepgated every three

weeks.

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

5 hours, e.g. 3 hours.

In a further particular dosing schedule, a patient is given a continuous infusion for a
period of 12 hours to 5 days, an in particular a continuous infusion of 24 hours to 72

hours.
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WD 2006/ 077419 PCT/ GB2006/ 000196 91 Thus, the patient
may be subjected to a diagnostic test to detect a

worasoker741char act eri sti c of up-regul ati on of cyrCT/GBE)06/000196

or loss of p21 or p27, or presence of CDC4 variants.
The term di agnosi s incl udes er eeni ng. By marker we

i nclude genetic markers including, for exanple, the
nmeasur enent of DNA conposition to 5 identify nutations
&fltiGeEly, htwevdrethmquanmtice of wmmundmldudnisterﬂalrdndrthe tMp'e ofi

t t f ti f
CREPa s oy b esommn roteSR e et or & sedra
?)h?éh&o?ﬁaﬂoonﬁﬂfbﬁm&ﬁfg}ﬂéﬂe@cﬁnﬁrw1[l%)at ﬁfé%%%n' STV shyRician.
orenmenti oned proteins. Tumours wth
regul ation of cyclin E, or loss of p2l or p27 may
Bp e samppeigs Hf f g end,subrgroupyesidefined hesein cawbaour s
i rﬁ%@%ﬁ rag?{e: S%Lezls%glg e%% %gﬁtecg‘gﬁ grr(fa%rbe%@ 1%5% dI 18” of

Thmbinatibwe theadpyenith meeyofaﬁoxe ld)lﬂjee comgotimls afmohr@gnasttdfa
test to _detect a rmr ker . characterjstic of
pacticulsn fiseass stats fenepmplen nenplastie disgase gvoh asra gamger afhe

qilbr%ﬂﬂ)@ﬁ;ré ﬁeﬁl’f‘e%lt %x%ﬁ@ ds¥plo H%réb@ﬁtqy&%e‘ﬁ% dtthéta yp1es that may

bi ol ogi cal ecte rom tuno
ba mitlnansteﬂatl ©0 dsesla;ngetth@ (pihsthkacdnonrentty @rat ldrffmerrtttmm‘

15 | | t ool .bi ut )
SRS Al B s GPpiiots by g fenyign, PRTAE B $RmeLMoited oy
'gao‘i’srohfé@ase hidhiP@Srs Qﬁl@ﬂaﬁl nts RRitRGRR18R, BNAbinders,
ture. 2004 Mar 4;428 8):77-81), that there were
ﬁu@@mb@l@nbnbetgmwhuhn@gﬂhr(gaﬂg@msk meaneckpsalrmiipodies and signal

I orne Cers
SRARIBEL PRI, pBHTR: EOlHIE e SHIREL 2y ABBhosphamids,
Aogortibichy (riforecab3Pudd}abing] SRUL fak&idds] MitodfycinClhnd #ditherapy.
carrying a mutation in CDC4 may nean that the patient
ul.d be Qul suitahle for treatnent with a
%%khe iCATH gﬁ%‘iﬁ cmppd Syl @L@ﬁb@ramesu thetwe praBaAEd

ftl‘éﬁtn{éh?ssrﬁi‘}‘;ﬁe gifvel"i‘nﬁ% F 1y 38tyin | ngﬂ g cﬁe‘&u{e@ Qa4 Uﬁrﬁlfferen’c

The screening process w i nvol ve direct
sagesenci ng, ol i gonucl eot i de m croarray analysis, or a
nmut ant speci fic anti body. 25 Methods of identifi cati on

3 R R AR BB B Hig oy it

ané, tWSCﬂh%l,’lfdw offBioROGiheCiBtafeititGlgele (prefrablpble BOFwo, more
limted to, standard nethods such as

P&f@fﬁ@é{ e h Hassquporads ) Serstministesaskiimultanequsly on sequentially.
Pege /n Gg?dﬁlg eaééfdsfg%érﬂlany,k{ﬁéyd&a%%e' RhinRreLR %{ongrﬁ)gced

intervals (for example over a period of 5-10 minutes) or at longer intervals (for

example 1, 2, 3, 4 or more hours apart, or even longer periods apart where
required), the precise dosage regimen being commensurate with the properties of

the therapeutic agent(s).

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

therapy; surgery and controlled diets.
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92 In screening by RT-PCR, the level of nRNA in the
tunour is assessed by creating a cDNA copy of the

wOorRisofale owed by anplification of the cDNA byP®ZRB2006/000196

Met hods of PCR anplificatiogy the selection of
primers, and conditions for anplification, are known
to a person skilled in the art. Nucleic acid

ni pul ations, 5 and PCR are carried out by standard
e ot S8 B s A RSP SRR ATE B M e
cBhnpouRUSE thE il g?ﬁﬁ& QDo e BAbRCAH rRbre Bt @Bapeutic
2084, John Wley & Sons 'Inc., or Innis, MA et-al.,
agerds cRdR, Fpromenplss formulpicdiogethenptatdsdageafioom containing two,

ld i -l Academi c Pres n. D €go. .
B2 DT RRR ortot BERSE 10Ty i grppoutc
ageth fiag be Sommdatal S€paeasle ahd pebsénte Sgbihepin thé fain of a kit,
2001, 3rd Ed, Ml ecular, 10 Coning: A Laboratory
optierAlly Wil ingtragifons dorHBginBse- Labor at ory Press.
Alternatively a commercially available kit for RT-PCR

A f)é}goneﬁkzi‘lm i ﬁ%&xfﬂ SroulPLRGH Ry ihﬁé:&q{gr Eé’ljnﬁ)é)n Yeidf

t
used, or nethodology as set forth in Unite ates
kpawiadge the, ®6Bg82S8Mmed p6d BorEbidatich BerkpkS 1g u, 192, 659,
5,272,057, 5,882,864, and 6,218,529 and incor porated

er el n .reference. 15 An exanple of an in-situ
ﬁ%@#ﬁ%@ﬁg@ﬁ—!@s echni que for assessing NMRNA expression
| A L , F
P\é\ig)gg)d%ﬁge’lgfsggggrigéa]s egcpcyée@qlrml hd%{étﬂkeju %pbﬁlla?bgggét%n% _ay%lébscreened

t$RaBIANE WhethRr 8 Ulsdadd¥Rchillizéd o wWIRER iHeSRgieAS or may be
following major steps: (1) fixation of ‘tissue to %e

safieringzie @ne pdychowewld beisusceptible ko treasmemenith o tompeursmying
at,&)v.j[ né:raeage cilg)lde\cce s{ bli I iety of target nucleic acid,
and t G edce  SRYSE lffl%s Bi ndi ng; (3) hybridization
of the m xture of nucleic acids to the nucleic acid in

Fohexdnisié aohichlgicabsamislé tiken Gomi 4 paiied may be analysed to
post - hybri di zat i &r} washes to renove nucleic acid.
deterging ivhsthes 3copditinm of Aisease, WoBAS eAnsen theh thegfientdy or may
; : o di . ; <
SRS oA ey AL (RS b BRIl HRATE D,
abadyelabprotdin expremql whickJeads thoveadictvaivhali €DIKs or to

fl uorescent reporters, rre obes, ar ..
e PRETERLS GARBRG o hoil ERK i T ESmmalss ot sisé, abponalitcs
tidt reRQR il betvabbh deSenk@isARASE (AOCPKOY i thluMGIpSRENd8Sh of
to enable specific hybridization with the tar

et
crielt Bi Easveld R, Mnld 8B, Portet Rgekeywnarsii I &iiol C%wam @804

t I X out ~FILSH descri bed | .
AR BB B o2 R I RSEARSH i varias
(Rijb gapalaarH Bialibsegly PV2R@4o C) ¥eRuBScWWESK ink]SHW, Vdgelalth B,

Fl uorescence In Situ Hybridization: Technical Overview
Iﬁygauer .; Nature. 2004 Mar 4;428(6978):77-81). Tumours with mutants of
CDC4 or up-regulation, in particular over-expression, of cyclin E or loss of p21 or
p27 may be particularly sensitive to CDK inhibitors. The term up-regulation
includes elevated expression or over-expression, including gene amplification (i.e.
multiple gene copies) and increased expression by a transcriptional effect, and

hyperactivity and activation, including activation by mutations.
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WD 2006/ 077419 PCT/ GB2006/ 000196 93 John M S.
Bartlett in Ml ecular D agnosis of Cancer, Methods and

woewbotals, 2nd ed.; |SBN 1- 59259-760-2; Mar BOT/&808D6/000196

pps. 077-088; Series: Mt ho%ﬁ Mol ecul ar Medi ci ne.
Al ternatively, the protein oducts expressed fromthe
MRNAs may be assayed by 5 i munohi stochem stry of
tumour sanples, solid phase inmmnoassay W th

s, d;ha pmempnax be subjentedetorn d@agnosmm@st to ddiepenmiatkeal

%%’ acr hgéng'ﬂ%t}%ﬂgﬂ eﬁt (C)l&)??orff@:l 0% ngTO%Arese}lceV%f

¢@C&Wdrﬁﬁts0fl“h‘él@ﬁﬁi iillagnd%[thﬁuﬁlé‘s scioehig gt Bymmakehwe fnclude
woul d |nclude t he use of site specific antlbodles

peretisjearkers isdiding, fof examplss iprnsasuiemsnt af PNy eamposition to
g@h@@gpﬁ%ﬁg}@%ﬁ@@bw AR Bl ﬂ&-%ggﬁhaade@ HRES K@ dren

oss of p2l or p detection o
chXrdcterdticadtup regnhzhtcbnbuf cgplpl Eciatludingrenzyiee petesynenayase.

h f | h I d
sty ey e o PO G P g e ot e
afo%aﬁéfﬁfa)hewo@elﬁb eTGRERS W?ﬂil%p?é%uuﬂi%n'o‘?\é?éﬁﬂ Blor lJééfolﬂ;Qi; or

nut ant s of or up-reégulation, in particular
pi&’émagbp pegisumly scnsnmestocQEKuninElt@ﬁ Tum@ur@ ay ireferenialyy be

%ﬁ%ﬁéﬁa e CU| %F g@fﬁyﬂzl? Fy ss ogcgi 8 8 gi‘,lglp {oYteatment.

JRuS, ¢l%ﬁ%a@fehﬂlﬁay b8 sEHEdE ) aadlaghbﬁtﬁc teStpIde st Mmarlek
cycli Har wel | ‘ﬂ%l Mul | BB, Porter DC, Keyonarsi

araqrergtwof uptregnlatiqroef avekin Egortpsy o P2§8%- 705) or

| oss of p21 or p27 or for CDC4 variants prior to
(
DRPETBLGCER ARFRTLAD Spalald GEabliof o9 s om
@mouddtiapse saidpled, Hibwd gh;rr;tﬂ&((&@mbn Zﬁd 8iirichniRait bEstted twnbr
le cell |ynphoma coul el e or .

P Bl Pamsich, SURED HEEOGE SoHa S GHE] D OyRiHgneal fuid,
di agrostic tests outlined herein. I\/CL Is a distinct
clinicopathologic entity of non-Hodgkin's | ynphona,
characterized by proliferation of small to

delhis beersforad, Rajngrirelaptet sl Wature.c2904 %@%%2&6697&) 109 ) et
e e

Buman exloree s icamtets arﬂ)b@lﬂbmetﬂal mbﬁks (smuald etl al, O@eet Res. 2002
a CI‘I&I cal_ diagnostic marker
1

%&é@%%&ﬂﬁéﬁso %ntlﬁeﬁ@n@f Andiyidgalcpyrymeeamgtagion in Ebica
a‘}fﬂﬂéa%dc{géthcﬂ%g&i/eﬁg gfra' egér%?t'tiéu'la)f gts\ﬁn%l@ Lfcln% éﬁ’tﬁigtﬂga@@DK

as'one o erl :
imnivat iTeercuremayp pedertutiallythiesciemoad b pmsence of a CDC4 variant
prior to treatment. The screening process will typically involve direct sequencing,

oligonucleotide microarray analysis, or a mutant specific antibody.

Methods of identification and analysis of mutations and up-regulation of proteins
are well known to a person skilled in the art. Screening methods could include, but
are not limited to, standard methods such as reverse-transcriptase polymerase chain

reaction (RT-PCR) or in-situ hybridisation.
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WD 2006/ 077419 PCT/ GB2006/ 000196 94 di sease shoul d be
expl ored on the basis of the newcriteria. Jones et al
2004 May; 6(2):84-9) devel oped BCT/GB2006/000196
real -tinme, quantitative, reverse transcription PCR
assay for cyclin D1 (CCNDl)9 pression to aid in the

di agnosis of mantle cell |ynphoma (MCL). Howe et al
(Adin Chem 2004 Jan;50(1):80-7) 5 used real-tine
fusomeening bR T RCRCR: teyelenfahR¥Aendheiumoubis asfsged by creating a

DR Sobus 2 RRRRNE Flivleddy TR i DN bR

Methdie o PagaspisfidatioMhe bdledtlo @ prifffs, A catditidns Foue.
Al ternativel )ép patients with breast cancer coul d be
PR

gapbfieatigns ye fore persop slilled orke prvhNyrlesracid mppigulations

GRS oy 0 SRR TR T

E;Ml ¢tnl. Fedss Cawent Epomo@miﬁMblecLba@stoggazmgc J¢hdaWinkey & Sons

,. 2000, 60, 481-489 Ther ef
é%tlmegﬁ\?!cer S %&%Pr%tepﬁﬁ ao%“‘? %é%?tgﬁés%nﬁ%%ah%@kns
flm Qlcta@éfmﬁsl)rpé'sogéﬂjﬁﬁﬁaeR%thon@‘Qﬁd b H%ﬁ atlbjﬁﬁnlvﬂlvﬁl% nucleic

urt her aspect vention proviae use of
edifpehnigsendire ke desmringtian SaBbiobk ehald 260b- ijdr]ad;@@olecular

e o ERngone Mg £oR S A M uldE M cor as

squee‘etﬂaadelb QU RiindFBMIIP BvailadRekit for RITLPER (MREkshpR RdchE
exanpl e 1n the treatnent of manmal s such as hunans

doleqular fogheteatdrmaihbe wedrargngthodplogyrassgt fosillin Lnited Sintes
) ak ock O
Uk o 28] 4685285, 4 SESES AP Zion P R 299 B g v
emedwam 1ncbﬁﬁ)ratéﬂ/1i‘¢‘iéindfy pfedticdes a conpound of the
formul a (I) and sub- groups thereof as defined herein
for use the pr yl.axj s or treatnent of f ungal
APl PR 18| %é%@ﬁ terbnigU ARSCSHInG SN By rdisgsion

hWoulde fiBeREn@ 15%%@1991@&9&1 3@15&‘?}" ﬁnéérér 2087 Meth.

sub-groups thereof as” defined herei
Eanuhelctld2ec4h). a medi canent for use in the prophyl axis
or 25 treatnment of a fungal infection in a mammal such

: | e f th ' .
o0l TR Hien AR S S R e G sBFTY) PRatign of
ﬁEsuatto bt aalpledi (o) pedhybridytiond ©@itGaht Jftigamplafciatieades
caused_ by anon ot .her, organi sps, species_of  Candi da,

qué%bﬁwfdﬁrge wileis peifuarddp reduco ooEPedifia bonding; (3)
B@A&Eﬁf&% WOhRRure of nucleic acids to the nucleic acid in the biological

structure or tissue; (4) post-hybridization washes to remove nucleic acid fragments

* not bound in the hybridization, and (5) detection of the hybridized nucleic acid

fragments. The probes used in such applications are typically labeled, for example,
with radioisotopes or fluorescent reporters. Preferred probes are sufficiently long,
for example, from about 50, 100, or 200 nucleotides to about 1000 or more
nucleotides, to enable specific hybridization with the target nucleic acid(s) under
stringent conditions. Standard methods for carrying out FISH are described in
Ausubel, F.M. et al., eds. Current Protocols in Molecular Biology, 2004, John

Wiley & Sons Inc and Fluorescence In Situ Hybridization: Technical Overview by
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95 Epi der nophyton, or in nucosal infections caused by
Candi da al bicans (e.g. thrush and vagi nal

The conpounds of the invention PENGR2®6/000196
be adm nistered for the trggt ment or prophyl axis of
system c fungal infections used by, for exanple,
Candi da al bi cans, Cryptococcus neof ormans, Aspergillus

flavus, 5 Aspergillus fum gatus, Coccidiodies,
Famabyb SciBhirdettims)loldeslanDiagsasis of Caien Methgdseand Rratocols, 2nd

D oo P ero YR PiPes (R D EE: Fhodd9
Mdduted Middighd. use, conprising a conpound of the
formul ae (1) and sub- groups thereof as defined herein

together with an agrjculturally acceptabl e dil uent
Sty alisrthe prrasn VRIS GHPIeGTo e edD RS T 68 HOWeg oY

HE S8R0 BRARLPB! DL 00 < PP e BB - i
axerptiies phatetsy BWastergblogmigd2-dimersionap$28+pobracsdedide gel t he
| ocus .of saj t or, seed, with an_effective anoynt
B OTEGHRS SIS e CTamaY 404 Piiesatdn E5ra fuBe At for
hhstiRRf orapedné hfb%ini' Fefdcfion mktholil Sydulty RBfulde theAhsS Of site
provides a nethod of treating a fungal infection in a

pesific antibodies dThhskitedcpargmi wiblrecaaminei the allisaciy wgHtkngpvn

d wi i f ||y ef ' f
RE Rl ARafnat PR lalef o BT S xR bkl b yhar
Heesintof(GDCaREriarksEondd b Bsplichisle @othedsesdaf daged herei n.

Differential screening assays may be used to sel ect

for those compounds. of the 20 present .invention with
Ipeeions.cilk of these 19rbRiMEhem Ro Bn#5AdES e S whi ch

. L i C
PERRERAFEhaal LY Ol R AT SukRCiaL
anti-parasitic agents. Inhibitors of the Candi da CDK
Kumasss, wigK@iufantsaef GIRC4 us sprrégulatios, nrpagtiowdartovef-expression, of

candi.di asi s. tif al .agents.can be .used I NSt
FiEof pERS ook ) e BRI SAE PR REGDRC i Rors.
TRRRUEsURASbicerémfa8ll e QBB el ddNbr dP-r&pAMARA] M REEdHlariover-
debi litat'ed and i nmunosuppressed patients such as _
panpssiars of arli 1 Glarsetl RV oMol BvoskabC. Fesprarsuko Il

(FER )00 TS558 oL 1] SR, 67800
@fior 1ltSmas (Rejabodard 1) Jalleprlli VY Rags OpVekatdcu VE, Kinzler
RAb! Gosclstein B, Tanghuer - Natine, 2004 Mar 4:438(6998):77-81).

Patients with mantle cell lymphoma (MCL) could be selected for treatment with a
compound of the invention using diagnostic tests outlined herein. MCL is é disﬁﬁct
clinicopathologic entity of non-Hodgkin's lymphoma, characterized by proliferation
of small to medium-sized lymphocytes with co-expression of CD5 and CD20, an
aggressive and incurable clinical course, and frequent t(11;14)(q13;932)
translocation. Over-expression of cyclin D1 mRNA, found in mantle cell
lymphoma (MCL), is a critical diagnostic marker. Yatabe et al (Blood. 2000 Apr
1;95(7):2253-61) proposed that cyclin D1-positivity should be included as one of

the standard criteria for MCL, and that innovative therapies for this incurable
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Assays described in the art can be used to screen for
agents which may be useful for inhibiting at | east

woer@eumgus i nplicated in mycosis such as candPdi/aBe®s/000196

aspergillosis, nmucormycosis,_ pblastonycosis,

geotri chosi s, cryptococcosiéf chr onobl ast onycosi s,
cocci di odonycosi s, conidi osporosis, histoplasnosis, 5
madur omycosi s, rhinosporidosis, nocardiosis,
diseaseabould bemesploresl ompthaibedis bf the new critesiaoldngs el (Mol

B b0 0S|y Sy klopte BB bR e SRV have
tulaﬁm@ﬁaﬁ PGRV@‘séﬂsﬁfo!r Bydlﬂﬂ)l (@@Nm?ltaxﬁésm@ﬁ@ Qidinl th@&8iagnosis

use of genes cloned from yeast such
@ﬁ manﬁi) 1ymnh19mfaL(M<§{e)t &ioweaet@é (hin Ch@nfi(l%u@n 50(1):80-7)
I [
B8 3oL SRR R0 R opeion
fowa@thatywentitativd RE-FIXK foragsky Dd amRNA whembliad thrGim9 mRNA

yeast such as_ Rhi zop rr hj Rhi zop S, ory
Aps beipsed é’éF Fgfé)ﬁlé 0 i@é glzopirﬁ%%réowﬁn s p/g]é?rp"lltﬁ@lyz

eﬂﬂ&ﬁﬁmﬁfbxé&mhc%ulmr%d T)f%éﬁ%eﬁthﬁt@@b@ﬂ@ Eihibitor
neunDcystls carinti. vvay (0] exanpe In vitro
elmag datgnosticdests betliae abcmsm daimoac télsi mmrmnly heerexprpssurydkn E

n¢ 1y
A0 BT BBHEAHE FAE bR { RG-SO el e aprs (Harwell e
@D A B R | EUDOOBO t4%e- 48‘92t TH&%%JUI@%’[ chﬁbe@nfay'lﬁ phtBular be
rTEdl um at |C gr owt he partlcu ar

ieated st Pl Ilhhlblltﬁl‘ @fopromd@d hex]em practice, a series of
agar plates, each having the test conpound

[ d at a particular concentration is

i‘s?i}f,l %l?ﬁgmth a standard culture of, for exanple,

Candi da al bi cans and each plate 20 is then incubated
floe farthea psyreof) theaineenimmi ppovides tBe uk oﬂfhecqnhpctm:sls af thetfbrmula

for .the presence or. absence rowth of the
1) R S e P heigag R g e et cantitgaep e or g
Alternatively, a turbidity assay in liquid cultures

qas cbRppaidsfiRiforRil (B R0QUBERlups tidrédTiah de Mo dEheddTA nay be
of this assay can be found in the Exanples below 25

Paed inrpnimalgnedieing éﬁor pxanerle ihibe tispprnheismammaliesuchies i ed
I‘ I
Al 95 B UL gL R AR s
@eﬁﬁaﬁdﬂﬁfunghha/@nhﬁ&ﬁ ek plélad pedembtivesant divgusctagtsg. , a
strain of Candi da al bi cans or Aspergillus flavus. The

t|V|t f th ounds can be assess by
ToApe o ngﬁ% BTV arctm@%ﬂuné o gv@tf%ﬁulﬁ (D and sub-

%E&gﬁ hebortak %@ﬁﬁ&l RGBT E8ah AR JRHRR 148y oﬂlke%hﬁéﬁ%\f a%lingal
retrieving fungi fromthe infection).
a@ﬁecmrtl;a aragmivel snshespdyman. t erms of the WO

2006/ 077419 PCT/ GB2006/ 000196

Also provided is the use of a compound of the formula (I) and sub-groups thereof as

defined herein for the manufacture of a medicament for use in the prophylaxis or

treatment of a fungal infection in a mammal such as a human.

For example, compounds of the invention may be administered to human patients
suffering from, or at risk of infection by, topical fungal infections caused by among

other organisms, species of Candida, Trichophyton, Microsporum or
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97 dose level at which the conpound provides 50%
protection against the lethal effect of the infection
W@ B60Y7419%0or human anti fungal use, the conmpounP&T/GB2M0©O00196
formula (1) and sub-groups é?ereof as defined herein
can be admi nistered alone of"in adm xture with a
pharmaceutical 5 carrier selected in accordance with
the intended route of admi nistration and standard
Eihdermaphyton,calin prugesal énfectipne saused py &radigh albigans (- grdhrush

be adm ni st.ered rall Int :
PhopaRICea o oIk on LA SR Hhtered
et @ or PRPAYIARIE Of s eicifiingahinfestioht caushbe byledr
"Phar maceutical Fornul ations". 10 For oral apd
ampls, Eradida albisnsGrpiosprcd NeRlREAIS o SREFSILLS ﬁh\é}l‘f’d aily
Yoy | « 1 q
e N e R i G
Blasiesycesdependi ng on inter alia the potency of the
conpounds when adm ni stered by either the oral or

arenteral route. Tablets,or capsul es of t.he
FayoebipsrherBrerbRa R S PG B g] g L0y TR Ra
@bl By RARBRMRE) Ss, cBAPHBING tarc@fri%g@ﬁndléf thi fgtnuler (I)f sl sab-
hore at a tinme as appropriate. The physician in an%
goupi thesiebf as dpfined hengen toethercwitiapn %Mé@!aélé(fapéf‘dﬁ% iluent
ampunt) which will be nost suitable for an individual
Yat'&ht and it will vary with the age, wei ght and
response of the particular patient. Alternatively,
Theinaaitichufoghdr rovideimnnsthod of heatagnanrdnielr (@rluding hgammal

£ o an out PRk bRt S RSP b e e o
&ﬁc?%g}enalﬁ :}?mn%f‘geee,r ordHS 1dc09o PRIt dTQEed ¥ARIroffdchey

can corporated into a crean1con3|st|n? of an ,
anoas v a eompsumhofthe fotpdt @) drsrabegrgans| theroef asj dgtingd herein.
paraffin; or they can be incorporated, at a

trati bet 1000 | '
BB R B BT TR ¥ el iy L R P BT B o
tRASHIET cothpribes teRingSths phabi o seed sithnd aptifimgaliatffective as
may be required. In addition to the therapeutjc eﬁ
dagartiohe durgieidel, coafmossmpeﬁglaqamarg%‘ew%n%\?é| &gdéorwu@r{ and
Suchofib! HELSRM AlnRARERRL N0 aspays can be used, for

, as preservatives in foodstuff, feed
suppl enent for pronoting weight gain in |livestock, or
Diffetestial bereering asshyy may e nsadgo Selecttfoetipseenmpsfunds of the

Dots niendon pishSpacifieil for A AISES U AR AICHABBUIR Which
act specifically on the CDK enzymes of eukaryotic pathogens can be used as anti-
fungal or anti-parasitic agents. Inhibitors of the Candida CDK kinase, CKSI, can be
used in the treatment of candidiasis. Antifungal agents can be used against
infections of the type hereinbefore defined, or opportunistic infections that
commonly occur in debilitated and immunosuppressed patients such as patients
with leukemias and lymphomas, people who are receiving immunosuppressive
therapy, and patients with predisposing conditions such as diabetes mellitus or

AIDS, as well as for non-immunosuppressed patients.
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98 equi pnent and roons. In simlar fashion, side by
si de conparison of inhibition of a manmalian CDK and
CDK, such as the Drosophilia CDK5 gereiEGB2006/000196
(Hel I mich et al. (1994) FEBS(&ett 356:317-21), wll

permt sel ection anbngst t he’ conmpounds herei n of

i nhibitors which discrimnate between the

human/ mammal i an 5 and i nsect enzynes. Accordingly, the
prssapsrdesdribed i therarecaprbessed tocsoreer fpl agepts witieh mag de ameful for

Rl G e RS BTRGREBha  BTahR
IaBSeREil18sib, igcdrMgcdsid) blasfomcodis) %&ricﬁaﬁﬁ,fé@fpt@d&@@ﬁiﬂent :
|

certain of the subject CDK inhibjtors can be sel ected
Shromahdastaamycosiss cacaidiasiomyicsis sepidiaspprogiss kistoplagmepsis,

P o865 e TROPL 0 A0 SO B et

sworednsiior sp@orichosis.N"Dhedidferdnfie]l dttsdhihgeRZyIRan bOused to

sel ect thQse conpounds of greatest selectivity for
ilﬁ?ﬁﬁliﬂ%sr Mt ngrkagsnts Mhléhww%avemha@peq%va&eégéhﬁ treatment of
[ ' b ol cal i of
RN AE o R R ot PR AR 0 TEp Rkt
adppbigdhtsifomsgatisy Alpagilius flavise Akpergilint niper ef speigilvds mdulans,
the ik 5 For agricyltural. and horticultural .
St ASBuELs fRrsy TS ey oate FHGetier o frisay e s e DK
lafsaly R HOBEMRIA fPork YR Fidh BRHIAIIY hahiebs, &hi AR BRIZhAL €
to the particular Use and intended purpose. Thus the
erdsmbifprapAbsigisl ramgsa, or Musofpysitiugf Saguess iofigther CDK
r I eed dressi.ngs, aqueous

gg u %’Sgitﬁg?&%&lse g’gﬁlscf gg%ls)geougnoec Stfssﬁa(r)lﬂg‘, di ps, sprays,
aerosol s or snokes. Conpositions may al so be supplied
By wiyeof exanmpld, /2010 @aﬁa’?@bbigthf) entifangal agiivinubfie 06mpounds

rajns, .or ncentrates for, dilutiagn prior to use,

i ée%fﬁ%%ﬁ%m%erwgyn%mr&mﬁn%emb vénpseaation (M.LC)
GRficH 8% cAbLHBRbA o? Ehe%%t%%fﬁ?%ﬁmﬁsin Weta BRI AR %t which
acceptable 1in agriculture an orticulture ané they
carwthef thespaufiadarunietdrgandoe Grildamoecuni Thpractives asérdasalf agar

ced T oNposi ti gns nma | so ipcqorporate . .
Bier SitbiRyioktie RS d o Tun e pachlmpEetration i
hdculagedneiiph lagladrd 2R1t@e JfNSLEkdnG6latandfdal afbitahs@Ahd ach plate

further fungicide. The conpounds and conpositions can
pethgp picnbated foransppiopriaisipeviay st 37 5. Theanpeears teap axamined

15 A RRALY o 80 e Ll B} PSSpo B sc.

yolowigugptedredtenmativalyd a tirdidityaysagan ligeid cafitire®Bhtybé Performed
er%di cat e di sease, but i%so . prophylactically to

pd BEYIoGah auibinie: & Gramplesefthisiasyay £ap Re foundyin ke Exgmples
exRup! e, the 30 conpositions may contain fromO0.01 to

1 w.%of the active ingredient. For field

The in vivo evaluation of the compounds can be carried out at a series of dose levels
by intraperitoneal or intravenous injection or by oral administration, to mice that
have been inoculated with a fungus, e.g., a strain of Candida albicans or Aspergillus
flavus. The activity of the compounds can be assessed by monitoring the growth of
the fungal infection in groups of treated and untreated mice (by histology or by

retrieving fungi from the infection). The activity may be measured in terms of the
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application rates of the active ingredient nay be from

wG0b073000 g/ hectare. The invention al so conP€npBai0es00196

t he use of the conpounds of the fornmula (1) and

sub-groups thereof as defi ned herein in the control of

wood decaying fungi and in 5 the treatnent of soil

where plants grow, paddy fields for seedlings, or

\dasedleveﬂ(at Wﬂl'&ﬁlfths cempoutidgwoddes v pattediobygsinst the lethal effect
ent og as &Je use of the conpounds of the fornula
edﬂ% b g}# ps thereof as defined herein to

prot ect stored grain and other non-plant loci from

fFonBahan BdtEEH@ Led) thdooMIubSs ofltfle Tdigul@Raid 9b-gbhps thereof

now be illustrated, but not limted, by reference to

tah detisd dierqie capbirsiministnred leseey @@émlﬁu’f%‘@ﬂﬁ aPhemasgutical
Leffécted i afcg&ggﬁx%fwikﬁﬁle B Jg%ébt%f Q8m ARAFABh 3hy ONS

used. cetic aci
B‘anﬂarﬂ phyinmeyutarabpragtice. ThuCbbr ekaml;)le they may be administered

-C bo Id| mdazole V0 Sol ture: %,:l)\i{ly
FQ’@“E‘WOT ygingrgmu 2‘6 SS FuEOw dregns of

@g\forrwﬁlgﬁbnﬁfegfﬁbéd%@o(lé[ﬁqoché&cﬁogheawwgé%ag%ﬂ’cﬁm

m xt ure: AcOH, H20 (240:20:3:2) DCM

d\‘bnhul@’nmﬁiét hane 20 DVF di et hyl for mami de  DVBO

di met hyl suI phoxi de EDC 1 -ethyl -

For b e BRRBRHYh: B a5 depgt lovel of

@ﬁékﬁmﬁld@ﬁl cAmpoaido ¥y ﬂ@aﬂ@ﬂﬁ@ﬁ tdreBeOfr€m 0H3Bo 10 mg/kg (in divided
1- hydroxybenzotri azgl e MeCN acetonitrile MeOH
esash slgpending on inter alia the potency of the compounds when administered

by either the oral or parenteral route. Tablets or capsules of the compounds may
contain, for example, from 5 mg to 0.5 g of active compound for administration
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
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WD 2006/ 077419 PCT/ GB2006/ 000196 100 P.E. petrol eum
ether Si02 silica TBTU

1 -yl )PeDoBAG6/000196
tetrafl uoroborate 5 THE tetrahydrofuran Anal yti cal

LC- M5 System and Met hod DesctS ption In the exanples,

t he conpounds prepared were characterised by liquid

chr omat ogr aphy and mass spectroscopy using the systens
aquipopetratirogms dndimilafsshiag side by sivlelcompati¥rer «f inhibiten of a

wth diff nt .i sot ope re present, and.a.sjingle nass
Hsmintion DR a2 SRR R e SieB S B tos A GDI st
(LAGhRALOR C19MFBEBRE 18t 338G 7-219BNill (RifitkeleS®NLIRdngst the
systens were used, as described bel ow, and these were
equpppsld hageirof inhibitoyewiicls disciiminate betweambie humen/ozeypalian
STl B O B0, DSBS My capimtoes

Bhedrddoormtleti dboSths cempodinlsidPkie iByaitemtin Wat&ticided /Qkh as for
Mass Spec Detector: Mcromass PlatformLC PDA

ey Bdngagempantaf dnssois dikpthe rwkAVyti cal Acidic

conditions: Eluent A: H20 (0.1 % Formic Acid) 20

B Y&nhofRer ShBSAnER:, L840 bMINE s@@b@CD@iﬁ‘lﬂbﬁ% capb&3fcted on
eluent B over 3.5 mnutes Flow 0.8 m/mn Colum:
Biedrsiyef enhilgyorg specificitylsr fRnBORK 's2ehtixe &Othemammalian

Anal ytical Basic gonditions: 25 El yent A O (10nMM .
PR TN 2 GO £B B8PSt h IHERR. SErohth one
Br meFBéNh&hashe @ﬁ%%‘t@ 5% & ihAB oBpOWRTs of oReatlsNddl @Sivity for
Flow. 0.8 m/mn 2006/ 077419 PCT/ GB2006/ 000196

inhibiting the plant enzyme. Thus, the present invention specifically contemplates
formulations of the subject CDK inhibitors for agricultural applications, such as in

the form of a defoliant or the like.

For agricultural and horticultural purposes the compounds of the invention may be
used in the form of a composition formulated as appropriate to the particular use
and intended purpose. Thus the compounds may be applied in the form of dusting
powders, or granules, seed dressings, aqueous solutions, dispersions or emulsions,
dips, sprays, aerosols or smokes. Compositions may also be supplied in the form of
dispersible powders, granules or grains, or concentrates for dilution prior to use.
Such compositions may contain such conventional carriers, diluents or adjuvants as
are known and acceptable in agriculture and horticulture and they can be
manufactured in accordance with conventional procedures. The compositions may 7
also incorporate other active ingredients, for example, compounds having herbicidal
or insecticidal activity or a further fungicide. The compounds and compositions can
be applied in a number of ways, for example they can be applied directly to the
plant foliage, stems, branches, seeds or roots or to the soil or other growing
medium, and they may be used not only to eradicate disease, but also
prophylactically to protect the plants or seeds from attack. By way of example, the

compositions may contain from 0.01 to 1 wt.% of the active ingredient. For field
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WO-0006i0T744¢ i d)

101 Col um: Phenomenex Luna C18(2) 5m 2.0 x 50 nm
Anal ytical Polar conditions: Eluent A- H20 (0.1 %

G adi ent: 00-50% eluent B over 3 minutes Flow 0.8

m /m n Col um: Phenonenex Sy??ergi 4 NMAX-RP 80A, 2.0 X
50 mm Anal ytical Lipophilic conditions: Eluent A: H20
(0.1 % Formc Acid) 10 Eluent B: CH3CN (0.1% Form c
Ast, dikely@paticaivn:ralss o DtivmetivecinpreBieavmay Be Fromi HiteeT00
Fl.ow. 0.8 ml/mn Colum: Phenonenex Synergi 4 MAX-RP
%ﬁf’taﬁeﬁo x 50 nm Analytical Long Acidic conditions:

15 Eluent A: H20 (0.1 % Form c Acid) Eluent B: CH3CN

(e 100ehfbMhIgO é@lﬁt@ﬂiplaﬁlsﬁtﬁé aqtof tbe Hs16Nthe Borad (1 &nd

mnutes Flow 0.4 m/mn_ Colum: enonmenex Synergi 4
salxgrmpg thereof ap definesichessin ipie apairgltof senod depay imaBingi and in

it = ; ffer
Sty Gl iter s B8E0ke b R, SR ALK St ater or
Pedddient AlsOToffetipddteby ths inweatiod & tmi gs(ﬁz ?istlée Edéxﬁ%ourﬂg gf the
/mn 25 | umm: Phenonen Luna C m2.0 x,
e F‘%fﬁoﬂblﬁoe%%lte%%ﬁs‘%@ﬁ% Peteltp pefpetared gragn fad
%aleﬂgoﬂsglaamoléﬁﬁaﬁ%h%a{ Sfe 006/ 077419
PCT/ GB2006/ 000196 102 Cone voltage: 25 V

EXAMPLES

The invention will now be illustrated, but not limited, by reference to the specific

embodiments described in the following examples.

In the examples, the following abbreviations may be used.

AcOH acetic acid
BOC tert-butyloxycarbonyl
CDI 1,1-carbonyldiimidazole

DMAW90 Solvent mixture: DCM: MeOH, AcOH, H,0 (90:18:3:2)
DMAWI120  Solvent mixture: DCM: MeOH, AcOH, H,O (120:18:3:2)
DMAW240  Solvent mixture: DCM: MeOH, AcOH, H,0 (240:20:3:2)
DCM dichloromethane

DMF dimethylformamide
- DMSO dimethyl sulphoxide
EDC 1-ethyl-3-(3’-dimethylaminopropyl)-carbodiimide
Et;N triethylamine
EtOAc ethyl acetate
Et,O diethyl ether
HOAt 1-hydroxyazabenzotriazole
HOBt 1-hydroxybenzotriazole
MeCN acetonitrile

MeOH methanol

El uent B: CH3CN (0. 1% For m ¢ AcPd}/GB2006/000196
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Source Tenperature: 120 C Scan Range: 100-800 anu
| oni sati on Mode: El ectroSpray Positive or 5

web@era8pr ay Negative or El ectroSpray PositiRPET/&B2006/000196

Negative Waters Fracti onl yng éC—I\/B system HPLC
System 2767 autosanpler - 895 b nary gradi ent punp
Mass Spec Detector: Waters ZQ 10 PDA Detector: \Waters
2996 PDA Analytical Acidic conditions: Eluent A H20
(POE.1% For mipetréleinat)etheEl uent B: CH3CN (0. 1% Formi c Aci d)
ﬁ.adi ent: 5:95%eluent B over 4 minutes 15 Flow. 2.0
iPhin col GHHY® Phenomenex Synergi 4 MAX-RP 80A, 4.6 x
BTN Anahy N CN-tERdRéth FI00béizetRizoEl Jg&!?ﬁionﬂim H2O
(0.1% Formc Acid) Eluent B: CH3CN (0.1% Form c Acid)
20 Gradi entetraflposbosad¢ uent B over 4 ninutes Flow -

m/mn : enonenex Synergi 4 MAX-RP 80A,
i‘}g: x 50 m%%kgg]}%ﬁr?@al Li pophilic conditions: El uent
A H20 (0.1 % Formc Acid) 25 Eluent B: CH3CN (0.1%
RomabiticalSoC-MS SEtani andtNethdd DeSéripkivent B over 4 ni nutes
Flow. 2.0 mM/m n Columm: Phenonenex Synergi 4 MAX-RP
8BAke dxafnplesd heTOMYOURODEHPF I WoreREE{CREIAEHPRQEQE 103
Fracti onl ynx MS conditions: Capill ar%/ vol tage: 3.5 kV.
@hr_oglnggrgphyggdﬁ@@sgtsp@;‘@pscopy using the systems and operating conditions

set out below. Where atoms with different isotopes are present, and a single mass

quoted, the mass quoted for the compound is the monoisotopic mass (i.e. >>Cl; "Br
etc.). Several systems were used, as described below, and these were equipped with,
and were set up to run under, closely similar operating conditions. The operating

conditions used are also described below.

Waters Platform L.C-MS system:

HPLC System: Waters 2795
Mass Spec Detector: Micromass Platform LC
PDA Detector: Waters 2996 PDA

Analytical Acidic conditions:

Eluent A: H,0 (0.1% Formic Acid)
Eluent B: CH;3CN (0.1% Formic Acid)
Gradient: 5-95% eluent B over 3.5 minutes

Flow: 0.8 ml/min

Column: Phenomenex Synergi 4 MAX-RP 80A, 2.0 x 50 mm

Analytical Basic conditions:

Eluent A: H,O (10mM NH4HCOj; buffer adjusted to pH=9.2 with NH4sOH)
Eluent B: CH;CN
Gradient: 05-95% eluent B over 3.5 minutes

Flow: 0.8 ml/min



10

15

20

25

Cone voltage: 25 V (30 V on ES negative) Source
Tenperature: 120 C 5 Scan Range: 100-800 anu

wo orvemaioNn Mode: El ectroSpray Positive or PCT/GB2006/000196

El ectroSpray Negative or E+(?algtr08pr ay Positive &
Negative Mass Directed Puri ation LC-M5 System 10
Preparative LCGM5 is a standard and effective nethod
used for the purification of snmall organic nol ecul es
Sobimmas t hBhgompoentsna€id@) bepn Hhexé0mmThe net hods
for the liquid chromatography (LC) and mass

e]“tro tr 5 . can be varied to provide better
;Eé- 4 ude materials and i nproved

tection t aml es. Ry Ms. Optimsation of the
gﬁ’éﬁfa‘&at i V&BKQS%E?Y%& hod wi Il involve 15 varying
ERlH®S . VQEI\ECN' ®.184 F@Hﬁﬁlw nodi fiers, and

gradi ent s. thods are we known in the art for

opadientsi ng0QH8YeelueritBeoveC3 MEnmes hods and t hen usi ng

F emto pgrgifly 1cnon'pounds. Such net hods are descri bed
WRosent r eCeF U™ Huber U. ; Optimal fraction

colunfft | NOPhéhoRi@ABRSShdr¥es L MABRAISERD T CFemm 2004,

6(2), 159- 64 and Leistér W Strauss K, Wsnoski D,

Zhao Z, Lindsley C., Developnment of a 20 custom

Ainglytichl bipgphilic qendiionst i ve |i qui d chr omat ogr aphy/ mass

spectronmeter platformfor the preparative

Pleinf Acat i BbO40d Yahainyit iAcad) anal ysis of conpound

| braries,; in. ;. 2003; 5(3); 322-9. One such
Q}E’P fprdﬁ]gﬁgf@%%%ﬂlﬁﬁfﬁ%}s via preparative LC-MS
Geadi@gcr i besloshedionmtd 698 mauRar son skilled in the
art will appreciate that alternative systenms 25 and

Fstfiods t oO3HmEminiescri bed coul d be used. In

Rl e uERd T BUBSE A RESKLNE, 330 Tons

descri bed here. Mst preparative LC-M5 systens utilise
AavBiiRal Do@s A cidic esfllitiveN:ati | e acidic nodifiers, since
the approach 1s very effective for the purification of

sIRht Aol egybgs.190doGe 4sH the el uents are conpatible
vvithbgositive ion 30 el ectrospray mass spectronetry.

ElsnoBi ng 64heN Ohlodratmaigrsp®l ¢ sol utions e.g. WO
a?Ocﬁénq,77418 _Fégg/'/ Ci]BZq%S/ 00q§9m6m %94 nor mal phase LC,
alt : ? tered’oor 1'e Bﬁw

efnativery pUFtered ase, basic nodifiers
Blosy:as 0.4 ml/min

Column; Phenomenex Synergi 4p MAX-RP 80A, 2.0 x 150 mm

Analvtical Long Basic Conditions:

Eluent A: H,O (10mM NH;HCO; buffer adjusted to pH=9.2 with NH,OH)
Eluent B: CH;CN
Gradient: 05-95% eluent B over 15 minutes

Flow: 0.8 ml/min

Column: Phenomenex Luna C18(2) Spm 2.0 x 50 mm

Platform MS conditions:

Capillary voltage: 3.6 kV (3.40 kV on ES negative)
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outlined in the anal ytical nethods described above
could alternatively be used to purify the conpounds.

woe@parate ve LC-M5 Systens: 5 Waters Fracti onP@r&B2006/000196

System Har dwar e: 2767 Dual Loop

Aut osanpl er/ Fracti on Col | ect 182 2525 preparative punp
CFO (colum fluidic organiser) for colum sel ection
10 RVA (Waters reagent manager) as nake up punp
WonevsltZg®: Mass Spect r2dreét er Waters 2996 Phot o Di ode

ray .detector Waters ZQ Mass Spectronmeter Software:
%’uﬁ%s’@mﬁ?‘ﬁr °0  wat e@g runni ng condi tions:

@@Qﬂd{hﬁ%&{ vol tage: 3.19okgdoGi2 KV on ES Negati ve)
Cone vo e: 25 V Source Tenperature: 120 C 20
NenigatigniNede: 500 V Scdiledkaigeny PoeBive@0 anu | oni sation
Mode: El ectroSpray P%g'ec s or bectroSpr ay Negative
Agi | ent 1100 LC-N5 p HHOSPrYY WHYSH 25 Hardvare:
Aut osanpl er: 1100 SelﬂlaﬁroSpfg@rm%lsﬁvel&lmagatMOO series
" PrepPunp” for pr epar ative flow gradient and 1100
"QJatPu p" f or purrpl ng nodifier in prep flow
48 13 AARSEHEMH 00196 105 UV detector:
11(%265er| es "M/\D Mil ti Vavel ength Detector MS
Prem:1100 seri e 767 entummpler— 2525 binary gradient pump

Mass Spec Detector: Waters ZQ
PDA Detector: Waters 2996 PDA

Analytical Acidic conditions:

Eluent A: H,0 (0.1% Formic Acid)
Eluent B: CH3CN (0.1% Formic Acid)
Gradient: 5-95% eluent B over 4 minutes
Flow: 2.0 ml/min

Column: Phenomenex Synergi 44 MAX-RP 80A, 4.6 x 50 mm

Analytical Polar conditions:

Eluent A: H,0 (0.1% Formic Acid)
Eluent B: CH;CN (0.1% Formic Acid)
Gradient: 00-50% eluent B over 4 minutes

Flow: - 2.0 ml/min

Column: Phenomenex Synergi 4u MAX-RP 80A, 4.6 x 50 mm

Analytical Lipophilic conditions:

Eluent A: H,0 (0.1% Formic Acid)
Fluent B: CH;CN (0.1% Formic Acid)
Gradient: 55-95% eluent B over 4 minutes

Flow: 2.0 ml/min

Column: Phenomenex Synergi 4y MAX-RP 80A, 4.6 x 50 mm
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30

WEheantaLd on:

Fraction Collector: 2 x "Prep-FC' WMake Up punp:
"Waters RMA" 5 Agilent Active Splitter Software:

Capillary vol tage: 4000 V (1%§00 V on ES Negative) 10
Fragnmentor/ Gain: 150/1 Drying gas flow 13.0 L/mn
Gas Tenperature: 350 C Nebuliser Pressure: 50 psig
Scan Range: 125-800 amu 15 |oni sation Mde:

agtionl cemglifionye or El ectroSpray Negative
Chr omat ographi ¢ Conditions : Colums: 1. Low pH

Capillaravoltasephy: 20 PhekyrBrdsY oy HémggatieX- RP, 10, 100
21. 2mm (al ternati v Tr . ersi | - Keyst one

éﬁi’jﬁd’ro' 5 Aquast ar, ﬁ%éﬁég%rﬁﬁseé%uwr nore pol ar
Yatdre: H gh pt20ci®y omat ogr aphy: Phenonenex Luna

Cl8 (2), 10 , 100 x 21.2mm 25 (alternatively used
PaeReREtex Genini, 500189 amw1 2nm)  Eluents: 1. Low

R
gr aphy: v  PdRRe’or0- 1% Formc Acid,
Igﬂs%%‘q%hg'ooe/ 057420 B R 06 106 Sol vent
B: CH3CN + 0. 1% For nilectAaSpday?Negdtiyh opH chr omat ogr aphy:
Solvent A: H20O + 10 ﬂéﬂctlr\'o%ray EosﬁivNe%%’gat?\lf_é: 9.2

Mass Directed Purification LC-MS System

Preparative LC-MS is a standard and effective method used for the purification of
small organic molecules such as the compounds described herein. The methods for
the liquid chromatography (LC) and mass spectrometry (MS) can be varied to
provide better separation of the crude materials and improved detection of the
samples by MS. Optimisation of the preparative gradient LC method will involve
varying columns, volatile eluents and modifiers, and gradients. Methods are well
known in the art for optimising preparative LC-MS methods and then using them to
purify compounds. Such methods are described in Rosentreter U, Huber U.;
Optimal fraction collecting in preparative LC/MS; J Comb Chem.; 2004; 6(2), 159-
64 and Leister W, Strauss K, Wisnoski D, Zhao Z, Lindsley C., Development of a
custom high-throughput preparative liquid chromatography/mass spectrometer
platform for the preparative purification and analytical analysis of compound
libraries; J Comb Chem.; 2003; 5(3); 322-9.

One such system for purifying compounds via preparative LC-MS is described
below although a person skilled in the art will appreciate that alternative systems
and methods to those described could be used. In particular, normal phase
preparative L.C based methods might be used in place of the reverse phase methods
described here. Most preparative LC-MS systems utilise reverse phase LC and
volatile acidic modifiers, since the approach is very effective for the purification of
small molecules and because the eluents are compatible with positive ion

electrospray mass spectrometry. Employing other chromatographic solutions e.g.

ChenB82 Agilent M5 running condi PCDGB2006/000196
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we\ewontisng to the anal yti cal

Solvent B: CH3CN 5 3. Make up solvent: MeOH + 0.2%
Form c Acid (for both chronmatography type) Met hods:

preparative chromatography b%pe was chosen. A typical
routine was to run an anal yt1 al LCG-Ms using the type
10 of chromat ography (low or high pH) nost suited for
compound structure. Once the anal ytical trace showed
goutkl phassiet . cdterqatiyels butfetedimhabilerpdpse; hesivmoddichoeic of

pBfing o AR Fegeh oo o e G U e RS udRLte
Ellﬁ  thab&mpadhddl /min 15 Gradient: Generally all
gra?l ents ﬁad an initial 0.4 mn step with 95% A + 5%

B. Then according to analytical trace a 3.6 mn
MQM&M&.S&%@& order to achieve good
separation (e.g. from5%to 50%B for early retaining

wmpyppﬁ'tiogfvggls?‘@g@mzt 0 80% B for mddle retaining

conmpounas and so on) Wash: 1.2 mnute wash step was
performed at the end of the gradient 20
Qe-}é]%mq%?'ﬁﬁ’ati on: 2.1 mnutes re-equilibration step
2as7 Dakl LevphAepsdnepletErastsit €slide@sr t he next run Make
Up flowrate: 1 m/mn Sol vent: All conpounds were
ds&aprepagieapied i n 100% MeOH or 100% DVMSO 25 From
j | ' Q illed in the art
%@Bgﬁﬁl yl(jl éggrg%ér %gﬁg@@e%gercﬁ ed herein by
R\VE A PEL¢ry ecalgChtMmanaging as ke upgunmmpt eri al s for each of

&Pe Eﬁ‘&} es_are commercially avail abl e unl ess

HEP i aéi)éE"?CF‘iog%f.terv\D 2006/ 077419 PCT/ GB2006/ 000196
$ersP00 BhI B0 A Sl Aelelfdg Material s Preparation |
Synthesi s of 4-am no-piperidine- 1 -carboxylic acid

iaprs @8y Mags BpectiSsterl. Synt hesi s of
4-tert-but oxycarbonyl am no- pi peri di ne-1-carboxylic

¢! goftware:
Masslynx 4.0

e Waters MS running conditions:

Capillary voltage: 3.5kV (3.2 kV on ES Negative)

Cone voltage: 25V

Source Temperature: 120 °C

Multiplier: 500V

Scan Range: 125-800 amu

Ionisation Mode: ElectroSpray Positive or
ElectroSpray Negative

Agilent 1100 LC-MS preparative system:

e Hardware:
Autosampler: 1100 series “prepALS”
Pump: 1100 series “PrepPump” for preparative flow gradient and 1100 series

“QuatPump” for pumping modifier in prep flow

trace the nost appCDpEBR@EH00196
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woelcexana1$5 )

5 isopropyl ester OO X-OH M- 0 To a m xture of
4- (N- BOC-am no) pi peridine (200 ng, 1.0 mmol ) in

mol ) foll owed by isopropyl %gror oformate (1Min
toluene) (1.2 M, 1.2 mmol) he m xture was stirred
at anbient 10 tenperature for 16 hours, then reduced

in vacuo. The resi due was partiti oned between Et OAc
Bivodeieaten: 1 H0(bsarise “DMWYRIIMulpdVavelengtthBateskeshed wit h

P Messtr Bl BBV LT 6 282 ") Step o

Mh&eSbﬂe@ér 4-@prgwrprper i di ne- 1 - carboxylic acid
|sopropyl ester O H2N NO 15 A mixture of

ake Un pm x VEaipis SIAE no- pi peri di ne-1 - car boxyl i ¢
ester (140 ng) in trifluoroacetic acid
?%lgﬁlt)ﬁcq%%(z m) was stirred at anbient

tenperature for 30 m nutes, then reduced in vacuo
azeséfewpieng Wi th toluene (x3) to give the title
npound ayellowoil (90 ng). 20 Preparation Il
%gﬁ‘%lﬁété‘?% “am no- 1H pyr azol e- 3-car boxylic acid
ethyl ester Step 1. 4-Nitro-1H pyrazol e-3-carboxylic
ci p77419 PCT/ GB2006/ 000196 108
Eoz‘qﬁﬂééwse@hﬁﬁg\@ iagny “chlioride (2.90 m, 39.8
Gepil prynedtagé:ow y adddd0@ ¥ (3500 YXtomrkeS Degative) t r o- 3-

Fragmentor/Gain: 150/1

Drying gas flow: 13.0 L/min

Gas Temperature: 350 °C

Nebuliser Pressure: 50 psig

Scan Range: 125-800 amu

Ionisation Mode: ElectroSpray Positive or
ElectroSpray Negative

Chromatographic Conditions :

e Columns:
1. Low pH chromatography:
Phenomenex Synergy MAX-RP, 10y, 100 x 21.2mm

_ (alternatively used Thermo Hypersil-Keystone HyPurity Aquastar, Sy, 100 x

21.2mm for more polar compounds)
2. High pH chromatography:
Phenomenex Luna C18 (2), 10u, 100 x 21.2mm

(alternatively used Phenomenex Gemini, 5p, 100 x 21.2mm)

¢ Eluents:
1. Low pH chromatography:
Solvent A: Hy0 + 0.1% Formic Acid, pH~1.5

was added triethyl am ne (180 PCT/GB3006/000196
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w@toociozd1d or 48 hours.

pyrazol ecarboxylic acid (5.68 g, 36.2 mmol) in EtOH
(100 m) at anbient tenperature and the m xture
The m xture was reducedPCTGB2006/000196
vacuo and dried through azegbrope with toluene to
afford 4-nitro-1H pyrazol e- car boxylic acid ethyl
ester as a white solid (6.42 g, 96% . (1H NWR (400
MHz, DMSO-d6) 8 14.4 (s, 1H), 9.0 (s, 1H), 4.4 (q,
SbhventIB CH3CN 3H).1 % Burmpe Acid

4- Am no-i H pyrazol e-3-carboxylic acid ethyl ester NH
22 O ©igh pHichidhatdgraghyri xt ure of

-pitro- razol_e- 3- et hyl ester

MI}@% ﬁfMﬁHﬁ(ﬁ 3@5@@%@% in EtCH

gg,ﬁ,gmg MgscNtirred under an atnosphere of hydr ogen
ours. The m xture was filtered through a plug

f Ce , in vacuo and dried through
azeot ?\}é%‘gu%sgﬂ}é ol uene to afford 4-am no-I H pyrazol e-

M&iﬁﬁbﬂ){%lﬁbmm Acidt(forlbotistheomate gaphy typeyol i d (5. 28 g,
98% . ('H NVR (400 MHz, 15 DMBO-d6) S 12.7 (s, 1H),

4.8 2H), 4.3 (q, 2H, 1.3 (t, 3H).
Prewéﬁﬂé?qson 111 S§/rs1thels_,|i)s of (a. 21 ( )

W R e N

B@/‘@Zﬁﬁﬁmﬁa&@l@al mo@nﬂwgsa tdirgh o ambmbyC -S| wirigdbe type
b oMo Rginy (R s ERP Ry eGSR 3o Bty fugsmg. Once the

ABA1Ydal @8éSIhoWRE 2Bad BEkoliAtEraphRANBIta BB ptePaiise hftthod of the
Preparation I1) (5 g; 35.5 mmol) and triethylam ne

é‘@“@%ﬁ*was Chose. oyl RmngEGREHEOR 6O bor vt 9gh pFec
%n Ogréyglgqg&ﬁ{)&g‘gefor 5 hours. The 5 reaction

ered and the filtrate treated with
C}V@?anolm(n?lgmm ) and 2M
Gradient: Generally all gradients had an initial 0.4 min step with 95% A + 5% B.
Then according to analytical trace a 3.6 min gradient was chosen in order to achieve
good separation (e.g. from 5% to 50% B for early retaining compounds; from 35%
to 80% B for middle retaining compounds and so on)
Wash: 1.2 minute wash step was performed at the end of the gradient

Re-equilibration: 2.1 minutes re-equilibration step was ran to prepare the system for

the next run

Make Up flow rate: 1 ml/min

¢ Solvent:

All compounds were usually dissolved in 100% MeOH or 100% DMSO

From the information provided someone skilled in the art could purify the

compounds described herein by preparative LC-MS.

The starting materials for each of the Examples are commercially available unless

otherwise specified.
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sodi um hydroxi de solution (100 m ), heated at 50 C for
4 hours, and then evaporated. 100 ml of water was
w@odaes 714 t he residue then acidified with cone€nGBai0es00196

hydrochl oric acid. The solij s collected by
filtration, washed with watéf’ (100 m) and sucked dry
to give 10.05 g of 4-(2,6-dichloro-benzoylanmi no)- 10
1H-pyrazo| e- 3- carbox lic acid as a pale violet solid.

payatiowof Stanting ateriaks /302). Preparation IV

rg%m@loﬂllchl or o- benzoyl am no) - 1H pyrazol e- 3- carboxyl i c
aci Iperidin-4- yI am de hydrochl oride 15 Step 1.

)céi%p'cll.%gn“fe)g\il 8? %—Qegr? bg{&%ar o%%ﬁatfr%)r(l lp&p%ri 1ned1 -CarBOXVtil ta}clzld

4sobrapkt eliterhl or o- benzoyl ani no) - 1H pyr azol e- 3- car boxyl i c
aci d 56 59, 21.6 mol) (Preparation I11),

4amnoI-BCI:p|per|d| e(4 769 238mm|) EDC

(5.0 g, 25.9 .9 Mol ) in DWF
(75 M) was stirr t tur for 20
hours. The reactA on n1xtHre edu n vacuo and
the residue partitioned betvveen eth a etate (100

rr1) and saturated aqueous sodi um bi carbonate sol ution

g T AT P S o
mk eddadprlemyﬁnﬂfmé\/(élmyﬂ)qw n(mdy fdﬂo)uedﬂ?&sdﬁﬁ@@l@lﬂb@formate

@I@I % was, col | ected byflltratlon and, washed with
B iply ) g7 4. 13 mmelko Themixtyre was stirred at ambient
‘ftan{ﬂeflat fjé ﬁ&irQ rtﬁexpl%ﬁ 5@6' zﬁ?‘bgﬂ) T]HEI'r &&Z&Lsgpﬁ‘tmoned
car on Tam no |ne- car boxyl'rc aci

betmicetn EtQAc esd entef 511(Bﬂ1eg))fgaaﬁc portibn then veshédiwith beine, dried
£l duced in vacuo.and the residue purified
é{? Lﬁ’i‘ﬂ re‘i%’ﬁg HaYEYP 4 ﬁ&Yeﬂi]%q v@e HHRAVBA BS élVﬂll‘ieéﬁh@L (282
c / hexane to EtOAc to give further 4-{
[ (2 6- di chl or o- benzoyl anmi no) - 1H pyr azol e- 3- car bonyl ]
-am no} E per| di ne-1 30 carboxylic acid tent-butyl
off 4-amino-piperidined ratboxwir 2¢id dyopropyi gster
PCT/ GBZOOG/ 000196 110 Step 2. 0
4- (2, 6-di chl oro- benzzmvr:a no 1&‘%)”&20' e- 3-carboxylic

aci d piperidin-4- i loride G CI O NHO
0—

A mixture of 4-tert-butoxycarbonylamino-piperidine-1-carboxylic acid isopropyl

~ ester (140 mg) in trifluoroacetic acid (2 ml) and DCM (2 ml) was stirred at ambient
temperature for 30 minutes, then reduced in vacuo azeotroping with toluene (x3) to

give the title compound as a yellow oil (90 mg).

Preparation II

Synthesis of 4-amino-1H-pyrazole-3-carboxylic acid ethyl ester

Step 1. 4-Nitro-1H-pyrazole-3-carboxvlic acid ethyl ester
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NH / / NNNHHHCA A solution of

4-{[ 4- (2, 6-di chl or o- benzoyl am no) - 1H pyr azol e- 3- car bon
5 pi peridine-l-carboxylic acid teRCt/GBa0gi000196
ester (7.9 g) in MeOH (50 %) and Et CAc (50mL) was
treated with sat. HC - Et OAc §0 m.) then stirred at
r.t. overnight. The product did not crystallise due
to the presence of nethanol, and therefore the

reacti on m xture was evap ted and the residue
triturated with EtQAc. Th rgsulting off white solid
was collected by filtration/ wasked w th Et QAc and
sucked 10 dry on the sintftNto give 6.3g of

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

et heRaGE P S B i BB Gy et A-nitro-3-
ﬁ@zole@i&@%ﬂﬁtd&{l@\é@ 38. 2]mm§lf)rlﬁ IE%@HSﬂ@(ﬁ ml) at ambient

6-di fl'uor o- benzoyl ani no) -"1H pyrazol e- 3 car boxylic
é@h@lﬂra‘tw andrihe maxtueer stigreg forA\kUE. The mdEure vidsedudedin
b id
Hoila e B s e RRBORRA ety 27 g?cf Aol
thokyliPacietliyl &torhs BT B 80 Ry d
E%Bt k}(,( 23 et,gy46 { ?mol iﬁéﬁg%@ %8%/9) V\gg/lstl r())rl\élgﬁ
£M§Qm6éﬁtl4t4e(ﬁpbﬂ)a9lﬂ(§ b}, 4240q62H), 1Th@, Nt ure was

reduced in vacuo, water added and the sol i d f or med

2006/ 077419 PCT/ GB2006/ 000196 111 carboxylic acid

ethyl ester as the major d¥hpopent of a m xture (15.3
g). (LOMS: R 3.11, [M+/+ 5.99).

/ OEt
N—N
H

A mixture of 4-nitro-1H-pyrazole-3-carboxylic acid ethyl ester (6.40 g, 34.6 mmol)
and 10% Pd/C (650 mg) in EtOH (150ml) was stirred under an atmosphere of
hydrogen for 20 hours. The mixture was filtered through a plug of Celite, reduced
in vacuo and dried through azeotrope with toluene to afford 4-amino-1H-pyrazole-
3-carboxylic acid ethyl ester as a pink solid (5.28 g, 98%). (‘"H NMR (400 MHz,
DMSO-dg) 6 12.7 (s, 1H), 7.1 (s, 1H), 4.8 (s, 2H), 4.3 (q, 2H), 1.3 (t, 3H)).

Preparation IIT

Synthesis of 4-(2,6-dichloro-benzoylamino)-1H-pyrazole-3-carboxvlic acid

Cl Cl

>

CO,H

Iz
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wa@eood/o7H19 F O NH O

Step 2. Synthesis of

4- (2, 6-difluoro-benzoyl am no) - 1H pyrazol e- 3- car boxylic
/ OH N-N H5 A m xture BPET/GB2006/000196
4-(2,6-dif|uoro-benzoylanin?hplk+pyrazole 3-carboxylic
acid ethyl ester (10.2 Q) 2 M aqueous NaOH MeCOH
(1:1, 250 m) was stirred at ambient tenperature for

14 h. Volatile materials were renopved i n vacuo, water
23odichipyobenzigé dhlaride {ha gﬁ%@%mmqlhwwadd@d erutBUglitag 1M

SRSt S WA BRI BT S Bl B BBl B

h&nnd&m@foig@ﬁsdto Preparation II) (5 g; 35.5 mmol) and triethylamine (5.95 ml;
2,6 d| | uor o- benzoyl am no) - 1H pyrazol e- 3- car boxylic

48 danmel) dn 6}%@%@0. ral) tl(egl sfigreg pt ropg)(jpmerange forghours. The

|
SO plidec s S PALARL Aokt O, BAR i) (G0 D and M
I@dlamshyﬂﬂm whutm‘n (ZOCBnﬂ) htated a-39-aCefondtvosnzied thehyde
mpl es) in __potassi um hydroxi de sol ution
egap@ragﬁ K@llnilr?f mtqﬁwaéfad@%é torthe 1osisiug dheacididedbyih
S e AL . M el HheRghegleds gho
taatep kil 6D mﬂ)tdmdcsockbdniry o gidle HID3 ganfd-@itedichiasdbenzp@laniing)-

e Qr.gani c, portio dri ed N
TR e > Satliav it adt fnd Pols SEctans horvis: Bop SpeaTiail 00
yebpene to give 2, 3-difluoro-6-nmethoxy-benzoic acid
as a white solid (500 ng, 91% . (LCOMs: Rt 2.08, no
nol ecul ar i on observed). WO 2006/ 077419
Pepartipnd¥/ 000196 112 Preparation VI1 Synthesis of
2-f1 uoro-6-(2-nethox -ey t hoxy) - benzoic acid Step 1:

QR E&é}é)-ca?@ ‘ﬁk Geid

piperidin-4-ylamide hydrochloride

Step 1. Preparation of 4-{[4-(2.6-dichloro-benzoylamino)-1H-

amino }-piperidine-1-carboxvlic acid fert-butyl ester

A mixture of 4-(2,6-dichloro-benzoylamino)-1H-pyrazole-3-carboxylic acid (6.5 g,
21.6 mmol) (Preparation III), 4-amino-1-BOC-piperidine (4.76 g, 23.8 mmol), EDC
(5.0 g, 25.9 mmol) and HOBt (3.5 g, 25.9 mmol) in DMF (75 ml) was stirred at
room temperature for 20 hours. The reaction mixture was reduced in vacuo and the
residue partitioned between ethyl acetate (100 ml) and saturated aqueous sodium
bicarbonate solution (100 ml). The organic layer was washed with brine, dried
(MgSO0,) 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-dichloro-benzoylamino)-1H-pyrazole-3-
carbonyl]-amino}-piperidine-1-carboxylic acid tert-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.
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FC2Me Illz~z O-'"\--Ov 5 To a stirred solution of
nmet hyl - 6-fluorosalicylic acid (1 g, 5.88 mmmples) in

WORMB6/0(UD M ) under nitrogen was added sodi um PgTGBA®6/000196

(282 ng, 7.06 nmoles). The ﬁ sul tant sol ution was
stirred at anbi ent tenperatﬁ for 10 m nutes.
2-Chl oroethyl nethyl ether (591 I, 6.47 mmol es) was
added to the reaction mxture and the resultant
| i -henzeglamine)r 1 F-pytagole3-carbexylie acidi piperidin-4-
'gd.éﬁ L&yted 10 with ethyl acetate, and then
[y with sodi um hydroxi de sol ution
(2N, twice), water (twice) and then brine solution.
The organic portion wa ied (MgSHM), filtered and
evaporated in vacuo t
2-f1 uor o- 6- (2- net hoxy/- et]hox¥) - benzoic acid nethyl
ester as a colourl ess gFhy(;600 ng, 45% . (LC/MS: Rt
2.73, [MH + 229.17). 15]|Step 2: nt hesi s of
2-f 1 uor o- 6- ( 2- met hoxy- et {0 zoi¥ acid F 6C Co2H
O-\,Ov To a stirred s@akntion o
2-fl uoro-6-(2-net hoxy- et Hoxy) - benzetic aci d net hyl
ester (600 ny, 2.63mmvles) in nmethanol (10 m) was
adsbdatiom ofdl-{{@+@1o-dithlsadbermroylaydic) liHipyra2dle-31Ehrbdny] jaandino } -

the resultant solutjon was heated at 50 C for h .
BB et REOTIOEL GU01 SPEHU T he e R magnd dudac
SO 1P dab tbh@MGhRaE MREE IR nﬁ!)%é‘i‘?étﬁfed al R cﬁzGHﬁ%r{SThe
portion was acidified to pH 2 wth HC (2N)

sol ution
aradluchdid noberbistdllisg the Btthapresdtive of oretfanbk apdtheraforevths

G B TG haseehomEf R PRCeRURS RideRSonh KBTAS 1
e RIE| ESWhidd bolldAWEs dillectéd By filtdtlohMeashRl wathlBtO A Midd sticked

215.17). . WD 2006/ 077419 PCT/ GB2006/ 000196 113
Bryeprathasinger tygive Gymefre§3.6-dighloro-benzoylamino)-1H-pyrazole-3-

LarBBENRN PB4 PERER & REhTirodordd Rl @womMs: R, 5.89,
[M+H]" 382/ 384).

Preparation V

Step 1. Synthesis of 4-(2.6-difluoro-benzoylamino)-1H-pvrazole-3-carboxvlic acid

ethyl ester

A mixture of 2,6-difluorobenzoic acid (6.32 g, 40.0 mmol), 4-amino-1H-pyrazole-
3-carboxylic acid ethyl ester (5.96 g, 38.4 mmol), EDC (8.83 g, 46.1 mmol) and
HOBt (6.23 g, 46.1 mmol) in DMF (100 ml) was stirred at ambient temperature for
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-
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wa@eloa7am of sodi um hydroxide (2N, 20 m).

Ove To a solution of ethyl-2-nethoxy-6-nethyl-benzoate
(59, 25.77 moles) in ethanol 5 (20 m) was added a
ThePCBaBL006/000196
m xture was heated at 70 C f r 24 hours. Sodi um

hydr oxi de (10 g, 0.25 nnnle%? was added to the

reaction m xture and the resultant solution heated at

70 C for another 4 hours. The ethanol was renpved in
vabopylicTdved etbyl aitee andls mapt cammpment oflrehivten (E1.Bg). (LC/MS:
C . The aqueous portion was acidified
%?fﬁ @gﬁﬂcﬁt ted HC qto pHg and then washed with
ethyl acetate. This organic portion was dried
ChpI0O8ynthksib be4-€D 6aliflu®s ARAF Al Aflinb1 | MASHez I3 Battxylic acid
2- met hoxy- 6- net hyl - benzoic acid as a pale yellow
solid (3 g, 70%. (LC ME: 2.21, [M+H + 167.11).
Preparation | X Synthesis
20h|oro6f|uor03ms|1_. benzoic acid. W d
CO2H 15 F To a solution of 2-chl oro-4-fl uoroani sol e
(1.9 M, 15 moles) in THE m ) under nitrogen at
-70 C was added a solution of n-BuLi (1.6M 13 m, 21

mol es) dropwi se. After t tion the reaction
m xture was stirred for a furfherOl. 5 hours at -70 T.
Several pellets of dry ice e added to the reaction

m xture and stirred 20 for 10 m nutes. The reaction
. < th "
PR ORI BRI e 500 SR o
astbio{le2 g)an Ravinngtieous daQH/Meie (B105 ml)dvpatitred amﬁlﬁient
e and, od| um hydr.oxi de sol uti on

bet ween e
efmeratwefioaé% Bo 3@5@? Ealsialaiers e YerldR vigiton water (300 mi)

cgneeRt Rt Stkiickats B ?HZS ﬁﬁﬁi%tllbﬁ u%szﬁéﬁ/ B/ dStant
PCT/ (B2006/ 000196 11 ethyl acetate. This

pregipifiats ywaw lelﬁcted\/bs fidtratioah apMglgied throfigh azeo‘edpeawrlh toluene to

Pﬁa@o{? ?ﬁl 6% gl%g) bq-ll;glgO)rz -p%laezo e- -car%og}ghrcoeﬁ:lc{j asa plnk solid

hro O/MSPRO233MpMhEXY2d789630i ¢ acid as a white
gol [ gp(% 9 g, 'RQS% L JVZ @g 1.91, no nol ecular ion

observed)V 5 Preparat| on X
I - di met hyl am nonet hyl - benzoi ¢ aci d.

Synthesis of 2.3-difluoro-6-methoxy-benzoic acid

F
F CO,H

OMe

To a suspension of 2,3-difluoro-6-methoxybenzaldehyde (0.5 g, 2.91 mmoles) in
potassium hydroxide solution (3 g of KOH in 20 ml of water) was added hydrogen
peroxide solution (27.5% w/w, 4 ml) and then heated at 70 °C for 2 hours. The
reaction mixture was acidified to pH 2 with concentrated HCI, and then washed
with ethyl acetate. The organic portion was dried (MgSOy), filtered, evaporated in
vacuo and then azeotoped with toluene to give 2,3-difluoro-6-methoxy-benzoic acid

as a white solid (500 mg, 91%). (LC/MS: R; 2.08, no molecular ion observed).
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Step 1. Synthesis of 2-brononethyl-6-chl oro-benzoic
acid nethyl ester. Br | / C CO2Me 2-Chl oro-6-nethyl

di chl oronet hane (100 m). P%he suspensi on was added
DMF (250 ng, 3.4 10 mmol es) d then dropw se oxal yl
chloride (3.9 m, 44.2 mmol es). The resultant

sol ution was stirred at anbient tenperature for 24
Breperatior Wik her DMF (250 ng, 3.4 nmoles) and oxal yl
chloride (3.9nl, 44.2 mol es) was added to the
Bethesioof 2-fliinior6-€-mattoxytethaxgshértzaittacibl ut i on stirred
for a further 24 hours at ambient tenperature. The
feadt Semhedixdi2-Euvas6-CDamtnixy &tledy)-bevaicarid Hethyl ester
resi due was 15 di ssolved in nethanol (100 m) and
stirred at anbient tenpgerature for 3 hours. The
reaction mxture was cancepddated in vacuo. The

resi due was partitiong het wWeen et hyl acetate and
sodi um hydr oxi de sol (2N). The organic portion
was washed w th sodi unrhy (deqp@l ution (2N), and
then brine, dried (MgSO4), filtéred and the

;{‘8 '&“sﬁﬁ{e& ah186on Bf fﬁ@fw% ﬂU?o?osﬁﬁélli‘é lé@ld"@ @WS'rﬁﬂn@ﬂ:spﬁﬁ DMF

chr omat ography 20 (el uent Pet r ol
le)zmdm 1GIrog - Wast drdylbd behwoihydrdé 628ﬁmlgxy7l Oﬁasn@ﬂesasl" he

Sl s Sotoh SR gL e Bt B mipotge, 2iCijoroethy!
Afeilfy] BBt ©9) pl, 6W7@ﬁi%6le@ﬁ@am@de&\@§th@%’@ﬁon mixture and the

N-bronmosucci hi m de (4. 24. 4 mmol es) and benzoyl
rféubaat gelutisoheried @ 85 ﬁEnﬁ@r 84 hourg fkhe IRectioaguitup wvas diluted

SROROR SR Bt ool it sl Rori A

Ematzvhdeblhwmﬂ@twfce) anpthed biifieshldtion/ ([Thé.?ofg@mc@ofrmtm wey dided
ours. e reaction m xture was .CO t o_anbj ent
M&E@@a} U?rédéﬁ eyqnoraipdr vashe tor give ?éle‘«@r%é-s@ methoxy-ethoxy)-

?ﬁgkggé‘é i@kt BRI Rss PRGNS USBPIIC M R Y3,

grap Bi ot age oW T at 6

NP 0BIDINA19 PCT/ GB2006/ 000196 115 mi / mi n, gr adl ent
Petrol to 2:3 EtOAc Petrol) to give
b

..ester as a
cig

2 chl or o- 6- d| rret hyI am nprret hyI ben20| c acid nethyl

ester. (@ CO2Me
CO,H

O™\ _-OMe

" To a stirred solution of 2-fluoro-6-(2-methoxy-ethoxy)-benzoic acid methyl ester

(600 mg, 2.63mmoles) in methanol (10 ml) was added a solution of sodium
hydroxide (2N, 10 ml) and the resultant solution was heated at 50 °C for 2 hours.
The methanol was evaporated in vacuo. The residue was partitioned between
EtOAc and water. The aqueous portion was acidified to pH 2 with HCI solution
(2N) and then washed with EtOAc. This organic portion was dried (MgSOy),
filtered and evaporated in vacuo to give 2-fluoro-6-(2-methoxy-ethoxy)-benzoic
acid as a colourless oil (400 mg, 71%). (LC/MS: R; 2.13, [M+H]" 215.17).

34.0 mmol es) was suspendedI/iGB2006/000196
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5 A solution of 2-brononethyl-6-chloro-benzoic acid
nmet hyl ester (2 g, 7.6 mmles) in an ethanolic

wa@odogniam of di met hyl am ne (5.6M 13.6 ) wasPGI/GBR@d/000196

at anbient tenperature for ﬁg hours. The reaction

m xture was concentrated in cuo. The residue was
partitioned between ethyl acetate and hydrochloric
acid solution (1N). The aqueous phase was basifi ed
Riephration Vlth hydr oxi de solution (2N) to pH 12 and 10
then partitioned against ethyl acetate. The organic
Sonthiesin ofsmethed-6Mi&l4)-benddi¢ heided and concentrated
In vacuo to give

2- chl or o- 6- di met hyl am nomgtchy! - benzoi ¢ aci d net hyl
ester as a colourless oil |(30 , 17% . (LO M5 Rt
1.55, [mM+H +22 8. 10). dTgk/nt hesi s of

2-chl oro- 6-di met hyl am n -benzoic acid. 15 C
CO2H To a sol ution of e

2-chl or o- 6- di met hyl am nonet hyl - benzoi ¢ aci d net hyl
ester (300 ng, 1.32 mmoles) in nethanol (10 mM) was
Addasdludiodiofi mhlyyaﬂwh«ube/ émilanln)ilfhan(@m (5 g@5M7)mmaled) infeghanol

(AP 5 B8R b3 RS e P ATt SR RiBhot o

WALt 70 ‘T I hdhe SoeRintheirvRide (BrEE,W.23 Rehdley)
pH 4 with hydrochloric acid (2N) and then concentrated

was oddaddo tWaCtmgn@@@e %@tf@dewfawcﬁomt@a hepted 4t 7(d Garh
R0 B0 QERP s T B8 AR e (bR Sty

e Was evapora

beoneon ethiyt adewtamdwmet ITht: aqué\@ﬁlpoﬁio@%asmmlﬁdsmmth
filtered,_ The fiItrattﬁ was _.evaporated in 25 vacuo.to

GoRsEizaieth FISi 4o BH Hck s WA A PRl S6izis; Shis o ganigspoytion

S5 BB BRI a0 ftareTiad Gt hg 4 S methony- 6 ety

Bercvicoacdd & arpdlh grxlywmsd)ﬂgd o O o(LAYME: R, 20, IMEH]" RH).
To a solution of 2-brononethyl-6-chl oro-benzoic acid

Eﬁt hﬁlt eiézer (2 g, 7.60 5 nmmoles) in nethanol (20 mM)
gen was added sodi um hydride (912 ny,

éz. 0.nmmp eﬁl)' reacti xture vaas heated at 50 C
thesi A ! OrQ@-P =L U0L0O-= OX CNZO1C acl

Cl

CO,H

To a solution of 2-chloro-4-fluoroanisole (1.9 ml, 15 mmoles) in THF (50ml) under
nitrogen at —70 °C was added a solution of n-BuLi (1.6M, 13 ml, 21 mmoles)
dropwise. After the addition the reaction mixture was stirred for a further 1.5 hours
at—70 °C. Several pellets of dry ice were added to the reaction mixture and stirred
for 10 minutes. The reaction mixture was then poured into a 250 ml beaker half-
filled with dry ice. The reaction mixture was then allowed to warm to room
temperature and partitioned between ethyl acteate and sodium hydroxide solution

(2N). The aqueous portion was acidified with concentrated HCI to pH 2 and then
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woe@ani@iporti on was dried (MgSH),

to anbient tenperature the reaction m xture was
partitioned between ethyl acetate and water. The
filtered aPdI/GB2006/000196
evaporated in vacuo. The r g due was purified by

fl ash chromat ogr aphy (Bi ot ag SP4, 40S, now 10 rate 40
m/mn, gradient 3:17 EtOQAc: Petrol to 1:1

Et OAc: Petrol) to give 2-chloro-

@zadmdhmﬁyﬂbyqucbtatﬁe mhisi apgandé pontien fxak deisd éﬂg&@daﬁltered and
col ourl sS ol

ot GRS PRl vk JeRlollsnd Jr Yezp dp ive 2
CHIBED- M];uoroh-&ﬁetﬁﬂ@l-ﬁﬁ)koﬂc ncideishafdte s(oha (m9)g, VE%) JUAEISaR,
sol ution of sodi um hydroxide (2N, m ) and the

A &4 unq melecyler ipn Bxeedkrred at 50 C for 24 hours,

Further sodium 15 hydroxide solution (2N, 10 m) was
":' 100’ 2 -tzt‘éhr‘é- dimcthyls [ %Eﬁﬂnéaméo C for a

Yy evapor ati on

Lo S e ibsfg %%alggf_ﬁetggg. -cm%;ot.bérztg &AO&@@F&@ i

to pH 2 with concentrated hylichl oric acid and then
c\G’e

partitioned agai nst ethyl e. The organic portion
was dried (MgSO4), filt )aporated in vacuo to
20 give 2-chl oro-6-net hoxynet hyl - benzoic acid as a
white solid (340 ng, 91%. (E%y Rt 2.23, [MNa]}

é@ll ﬂgji%r atol ons i(:‘l% X ol. g Tiges sug 4 b ut ed

o} 1205 a9 Fg’ons THOPS8 V SEE e Peact ed

ichlorémetamid @00 hlﬁmymlaz@dpenﬁomabm@ewmaqzm mtghy I4
ester, in the presence of

eeoleslapd heackepwise x4l W@Eﬁi’r@ﬁ rala 4. %ram@ie@b Thﬁ gesultant
g@lg &v'aé’ Sl ag%m% énb@%é@% {6894 hOGE 1{3?% nSHBVRE ?3? the 3.4

ol ysi s as descri reparati on step
gmmieﬁ) faad oaslpbohibiide @cGmlls 4KP Imrao]rel) sl added & thmedd@on

2006/ 077419 / GB2 06/ 0001 117 F OMe O
R g Cl ullonj St o R S
g}f?pe'r:atﬁregfhgeaul}@r?mlxture was concentrated in vacuo. The residue was

dissolved in methanol (100 ml) and stirred at ambient temperature for 3 hours. The

reaction mixture was concentrated in vacuo. The residue was partitioned between
ethyl acetate and sodium hydroxide solution (2N). The organic portion was washed
with sodium hydroxide solution (2N), and then brine, dried (MgSOy,), filtered and
the concentrated in vacuo. The residue was purified by flash chromatography
(eluent 3:5 EtOAc:Petrol to give 2-chloro-6-methyl-benzoic acid methyl ester as a
vellow oil (4.5g, 72%). '

To a solution of 2-chloro-6-methyl-benzoic acid methyl ester (4.5 g, 24.4 mmoles)
in CCls (50 ml) was added N-bromosuccinimide (4.3 g, 24.4 mmoles) and benzoyl
peroxide (50 mg, 0.2 mmoles), and the resultant suspension was heated at 70 °C for
24 hours. Further benzoyl chloride (50 mg, 0.2 mmoles) was added to the reaction
mixture and stirred at 70 °C for a further 3 hours. The reaction mixture was cooled
to ambient temperature and filtered. The filtrate was concentrated in vacuo. The

residue was purified by flash chromatography (Biotage SP4, 40M, flow rate 40
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ONHOONHO / / OH/ ,0H NNNN HXI-c HXlII-d
Owe Cl1- ONHO / / OH NN HXlI-e The carboxylic

waeiodo7Mid -a to Xll-e can be used in General Pr@Cresnoe/ 000196

A below to nake conpoundsi the formula (1).
Al ternatively, they can be verted to the
correspondi ng pi peridin-4-ylam de by the nethod of
Preparation |V above and then further converted to
odmpoygrddicot Petiod tdf 28 rEjOAc(He}robyo gbkl2evompmeiley]rbettios

descri bed. i ner al ..Proc nd the Exanpl es
E16l ac“?%’ﬁg’ryEFS BricftPeL! lsgnuzr@r gf%grocedure A
Preparation of Am de from Pyrazol e Carboxylic Acid WO

2000, 8¥ithdfs BCILHRBZ00ai A0 RGindidhyIMdNzdc ¥l mdth@dster.
NHR Am ne + O ONHO3O0ONHO XY XY A mxture

of the appropriate |

benzoyl am no- 1H pyr azol eg3- car bgxylic acid (0.50

mol ), EDAC (104 ng, 0.54Ymolj, HOBt (73.0 ny, O0.54
mmol ) and the corresponding ag,me (0.45 nmol) in DW
(3 M) was stirred at anbi ent

A solution of 2-bromomethyl-6-chloro-benzoic acid methyl ester (2 g, 7.6 mmoles)

in an ethanolic solution of dimethylamine (5.6M, 13.6 ml) was stirred at ambient
temperature for 24 hours. The reaction mixture was concentrated iz vacuo. The
residue was partitioned between ethyl acetate and hydrochloric acid solution (1N).
The aqueous phase was basified with sodium hydroxide solution (2N) to pH 12 and
then partitioned against ethyl acetate. The organic portion was dried (MgSOy),
filtered and concentrated in vacuo to give 2-chloro-6-dimethylaminomethyl-benzoic
acid methyl ester as a colourless oil (300 mg, 17%). (LC/MS: R;1.55,
[M+H]"228.10).

Step 3. Synthesis of 2-chloro-6-dimethylaminomethyl-benzoic acid.

-~ cl
CO,H

To a solution of 2-chloro-6-dimethylaminomethyl-benzoic acid methyl ester (300

. mg, 1.32 mmoles) in methanol (10 ml) was added sodium hydroxide solution (2N,

10 ml), and the resultant solution was stirred at ambient temperature for 1 hour, and
then at 50 °C for 72 hours. Methanol was evaporated in vacuo, the residue was
acidified to pH 4 with hydrochloric acid (2N) and then concentrated in vacuo. The
residue was co-evaporated in vacuo with methanol and toluene. The residue was
triturated with methanol and filtered. The filtrate was evaporated in vacuo,
triturated with 1:4 MeOH:EtOAc and then filtered. The filtrate was evaporated in
vacuo to give 2-chloro-6-dimethylaminomethyl-benzoic acid as a white solid (200
mg, 71%).
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5 tenperature for 16 hours. The m xture was reduced in
vacuo, the residue taken up in EtQAc and washed

wGeawemsRIYel y with saturated aqueous sodi um  PCT/GB2006/000196

bi car bonate, water and briﬂF The organi c portion was
dried (MgS™) and reduced i Qacuo to gi ve the
desired product. CGeneral Procedure Bcl I cIl C | cl O
NHOONHOIOII NHNR N// NG NNH_GNHH\
Peepbration Xl Z-ehloravbsmethexymiethyl-benzoic acid.

4- (2, 6-di chl oro-benzoyl am no) - 1H pyr azol e- 3-car boxylic
acid piperidin-4-ylamde hydrochloride (Preparation
V) (1 mml) in acetonitrile m) was added

di i sopropyl et hyl am ne do foll owed by the
appropriate acid chloride”(1]moF). The nmixture was
stirred at anbient tenperaturé&didr 16 hours 15 then
reduced in vacuo. The residue was partltl oned bet ween

doysplusiea s 2dramamethyl-erchlarorbenzojercid edui soted(Zhd-Ghe

B0 PRELEISMA S R0 pgid g MOBR o2t

Wﬁ%ﬁ@kﬁfc%oﬂ/ﬁﬁ%&dﬁ hédizd aPS0TT (R QAR MRS cooling
n esIs O -

& %lfplelﬁlll'fd?’é‘l’ﬁréﬂ’i% ghea Fﬁw@)l mikfuEs, Pay Bartitianedhebuerp gt pesiate

kﬁi %ld £ /d?gaNn}c Oﬁﬁ‘ﬁgﬁ E'dﬁe@@d%SO?)oﬁHEﬁéh aB§ b&Ipotdteddn O

o a suspénsi‘on of
#adid, Bheltesiluo mas Iperified ba ﬂasin)hrdrhbqognaahy) (BioBge SPE o408, iflow

?eg‘.el: 20 ml/min, gradient 3:17 EtOAc:Petrol to 1:1 EtOAc:Petrol) to give 2-chloro-

6-methoxymethyl-benzoic acid methyl ester as a colourless oil (400 mg, 25%).

To a solution of 2-chloro-6-methoxymethyl-benzoic acid methyl ester (400 mg,
1.86 mmoles) in methanol (10 ml) was added a solution of sodium hydroxide (2N,
10 ml) and the resultant solution stirred at 50 °C for 24 hours. Further sodium
hydroxide solution (2N, 10 ml) was added and the reaction mixture heated at 50 °C
for a further 24 hours. Methanol was removed by evaporation in vacuo. The residue
was partitioned between ethyl acetate and water. The aqueous portion was acidified
to pH 2 with concentrated hydrochloric acid and then partitioned against ethyl
acetate. The organic portion was dried (MgSOy,), filtered and evaporated in vacuo to
give 2-chloro-6-methoxymethyl-benzoic acid as a white solid (340 mg, 91%).
(LC/MS: R; 2.23, [M+Na]" 223.11).

Preparations X1I-a to XII-e:

The substituted benzoic acids of Preparations VII to XI can be reacted with 4-
amino-1H-pyrazole-3-carboxylic acid ethyl ester, in the presence of EDC and HOBt
in DMF in the manner described in Preparation V to give the respective amide
esters which can then be subjected to hydrolysis as described in Preparation V, step

2 to give the carboxylic acids XII-a to XII-e below.



5 pi peridin-4-ylamde hydrochloride (Preparation V)
(0.5 g, 1.2 mol), NN diis
workgoe@A7A19mMOl ) in THE (3 m) was added i sobut yPCT/GB2006/000196
chl oroformate (0.156 m, 1.
tenperature. The reaction
hours and evaporated in vacuo. The crude resi due was

diluted with FtQOAc (30n)

washed with water (x3).

opropyl et hyl am ne (0.418

) at room
ture was stirred for 3

dried (MySO™4),

filtered and

The cr product was purifi

0 OMeI ica el

4-{[4-§Z }plchloro benzoyl a

evaporated _kn 10 vacuo.

ed by fla | um

uti ng vvi | acetate:
MeO Me

M no)

1H pyrazolje- 3-gar bonyl | - am np} - plperlglne q c@rboxylic
acid iso ster as a whjte solid (QZ 31%).
(LC ME: C390H[ MHH] - " 48P). EXANPLEig Sﬁhthe5|s
of 4-{[4- 6 i chl or g \b nzoy| am no H XII-b
- 1H pyr azol e- 3- car bony f m po} -
piperidipne-l-car hnvul -e—aci-d2-mekKphol+-n—4—H—el-hv
rJ rJ = IILII\rJII\.II LI | - T Lol_llyl
ester 2A ~QypoMesi s of 4-
{j4-(2, hl or o- benzoyl am ho

NMe,

3-carbonyl | -

us to tha
formate (

reagent. THe t|tIejanﬂuct

C aciglz r ono- et hyl

Br -N® N&OO% 077419
xperiment wa ca ried out
of Exanpl

D. 761 m , 7N1¢nnnl as a
has i sol ated as a whiKiled

N—N
H

“PbReE

solid (3.7 g, 98%. (LO M R 3.20, [MH + 534). 2B.
Synthesi s of
4-{[4- (2 i chl or o- benzoyl am no) - 1H pyr azol e- 3- car bon

ridine-|-
I'-ethyl ester

4-(2,6-D chl oro-

H- pyrazd®Pe- ardonyl] -amn
car boxylic i d /2-brono- et hy
was di ssol {ed/1 n"gKE (3

Xll-e

carboxylic acid

C G ONHOO -CNjON O
penzoyl am no) -1

b } -piperidine- | -

ester (0.5g, 0.93 nmol)

The carboxylic acids XII-a to XII-e can be used in General Procedure A below to

make compounds of the formula (I). Alternatively, they can be converted to the

corresponding piperidin-4-ylamide by the method of Preparation IV above and then

further converted to compounds of the formula (I) by followmg the methods

described in General Procedure B and the Examples below.

General Procedures

General Procedure A

Preparation of Amide from Pyrazole Carboxylic Acid




m ), and then diisopropylethylamne (0.243 m, 1.4

mmol ) was added foll owed by 10 norpholine (0.081 m,
w@2838/0nmmd ). The m xture was refluxed for 19 hpUr/€Barwd/000196

then filtered to renove saJts, and the crude product

was purified by flash chro 8 ograhy on silica eluting

with DMAW 240 to afford the title conpound as white

solid (0.2g, 40% (LCOMS: Rt 2.23, [MtH + 539)

EXAMPLE 3 }- 15 Syn'tl,\lpﬁ,@l s of "

4-{[4- (2, 6-dichl oro-

yl]- Ao pi peri dined

2- met hanesul phony| - eLj ester C_C 1?7 0 NgO /

NU Cbis O NN H By The experinent was caryi et out in

a manner anal ogqus 10 twhat of Exanple 1xusiag v

2- (et hyl sul phony hyl - 4-ni tro- phenyl) pbamat e
a WD 2006/ 077419

beyzoybanm no) - 1H pyrazo e- - camH®on
boxylic acid N

(214 ng, 0.71 ol
PCT/ GB2006/ 000196 121 reagent in place of
chl oroformate. The title conpound was isolated as a

1 li id (0.50
)[Aifl\}/ﬁfxﬁlr(? oF il a&ﬁ%ﬁl& beﬁ%@}lﬁ&% yralb e%—-@eﬁboxy ic acid (

Butils W‘é(b&md &y0- éﬁnﬂwl),iﬁ’%&(ﬁéé)@&%g%ﬁmw}w%‘i thami no

eridin C hyl
Loy RS BN CEM PRSP R
t‘eﬁ’[ﬁékdﬁ@e £601 OdSurs ThOmBturerds)redvasd i sambyibd résidubiken up
n EtdAc anddwashed successively with saturated aqueous sodium bicarbonate,

water and brine. The organic portion was dried (MgSOy4) and reduced in vacuo to

give the desired product.

General Procedure B

o S o X

O oo

N
H

IZ\

To a mixture of 4-(2,6-dichloro-benzoylamino)-1H-pyrazole-3-carboxylic acid
piperidin-4-ylamide hydrochloride (Preparation IV) (1 mmol) in acetonitrile (10 ml)
was added diisopropylethylamine (2.2 mmol) followed by the appropriate acid
chloride (1 mmol). The mixture was stirred at ambient temperature for 16 hours
then reduced in vacuo. The residue was partitioned between ethyl acetate and
water, the layers separated and the organic portion washed with brine, dried

(MgSO,) and reduced in vacuo to give the desired amide derivative.
EXAMPLES

EXAMPLE 1
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triethylamne (0.320 m, 2.13 mvol) was added fol | owed
by 4-nitro-phenyl chloroformate (0.143 g, 0.71 mmol).

wab@eiozaet i on m xture was stirred for 20 hour sPADGBRG6/000196

t hen

4- (2, 6-di chl oro- benzoylan1nb¥’1FprrazoIe 3-carboxylic
acid piperidin- 4-ylam de hydrochl oride (Preparation
V) (0.3g, 0.71nmol) was added. The mxture was

Synthesésdofat-{ [Me@rh-diehiver-hennoglaimino)al 2-Shearbenyl[Famino} -
resul.ting soli s filtered off fron1so|ut|on and
e 4 % n vacuo and purified by

preparative LC M5 to afford the title conpound as a

white solid (0.1 g ‘o@a. 15 (L& VMs: Rt 3.09, [MH +
480) . EXAMPLE 5 Sl RS
4-{[4- (2, 6-di cthro-erfﬂoyI am no) - 1H pyr azol e- 3-car bon
yl | -am no}- - - pi

pi e i ne- I-carb yllc acid
2-fluoro-ethyl ly st O N C>\ F NHNH
WO 2006/ 077419 PCT/ @
[4-(2,6-Dichloro- bengz oyl ani H-pyra eSCarbonyI]

-am no} - pi peri di ne-1H car boxyl ic acid 2-brono-ethyl
ester (Exanple 2 56mmol ) was di ssolved  in

ThiE spspensipn ghd- (2&1&19@9@@%@9%‘1 pyipadeBagorhaxyippsid

5% d j
%g%ﬁ%ﬁ%d%%}pdrg%%?mdg (I,Pre%algaﬁegw g{lo §9h1 lz_lé{}ﬂblg,tlﬁ g\g ase
dﬁ@pf@fyﬂdﬂbﬁﬁdmfmr(oz 18 et 3.4 b o0l) én EHARD ) ivag added isobutyl
ol vent in vacuo. The reaction m xture ﬂas di.l ut ed

e&ﬂpwf@p@é& O 56 1 )1 - 2 bl e (remppraiaice e fegption EIWH@ was
of Mg andfelsh 15(535‘[@@ A Vﬁ{éod'r@(iee[@sﬂdﬁe ¥AS Huted M&th

res ue was pur| preparative LCM5 to afford the
Ei@Ae (Momﬁe(hwﬂh wdhe:rt(e3)s dtiedI(NIgS 8, fjltersd %y eedpdyated in

%f@? grug? pg)%{lftgwe(s;]urﬁ' eglbélf%%h cglumExﬁ‘romaEfography on silica
@m@lhg RidrePnd aBaa! BeXano] T bHo Ryear 9j4e2%-aRARREYbhz0F Mnilfo)-

I peridi'ne-1-carboxylic acid acetoxynethyl ester 17
1H-pyrazole-3-carbonyl]-amino }-piperidine-1-carboxylic acid isobutyl ester as a

white solid (0.18 g, 31% ). (LC/MS: R, 3.39, [M+H]" 482).

EXAMPLE 2

Svnthesis of 4-{[4-(2.6-ichloro-benzoylamino)-1H-pyrazole-3-carbonyl]-amino}-

piperidine-1-carboxvlic acid 2-morpholin-4-yl-ethyl ester

2A. Synthesis of 4-{[4-(2,6-dichloro-benzoylamino)-1H-pyrazole-3-carbonyl]-

amino }-piperidine-1-carboxylic acid 2-bromo-ethyl ester
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wa@eood/ 077489 pi peri di n-4-yl am de hydrochl ori de

CLl ONHO/ O HNHTo a suspension of
4- (2, 6-di chl or o- benzoyl am no) - 1H pyrazol e- 3- car boxyl i c

(Preparation 1V) (0.3 g, O. mnol), N N

di i sopropyl et hyl am ne (0. 37 , 2.13 mmol) in THE (3
m ) was added chloronethyl chloroformate (0.092 m,
0.71 mmol ) at roomtenperature. The reaction mxture
Ths exgterinrent whocarfied outrip atrhannsoinadrgoustrsthaieefUbwepla 1 using

SRR I O nsB O B0 TR o2 B T by B

WFisoButdl 2 aa\mhtél@@fﬂqg Tt 984, (ETIS: R, PO] [paH+IAf" 2d),

hours. After reducing the Solvent in vacuo, the

reactlon mxture was diluted with EtOAc (50 i)
4_!1‘ :, 0 Qon! ehe la H1y ‘n.L-‘.A' ",. \JPA d

HO‘? ﬁp&[cﬁiﬁee E‘cgﬂ%oxﬂg&? % Btkﬁjgﬁ(ﬂfﬂ ﬁfjg? e%ﬁ?ed?én rified by

reparatt ve LClI id as a
vvhlte solid (0.08 g, 22%yield) (LM R 2.45,

[ MtH] +424) . 25 LE 7 WD 2006/ 077419

PCT/ GB2006/ 00019 23 Synthesis of 4- {[4-(2

6- di chl or o- bengioy™@m 8b) - 1H- pyrazol e- 3- car bonyl ] -am no
} piperidine-1- c qullc aC|d 1- acetoxy eLhyl ester
c -1?2cC ONHS

4- {

[4- (2, 6-Dchloro- b am@ yr azolge- 3- car bonyl
] -am no} - pi peridin oxy(:)_';/g\/a
1-chl or o- et hyl estet (prepared as for internediate in
Exanpl e 6 but using triethylam ne and

hIor rmate at 6 i ns of N, N .
44, Pﬁmﬁ@ e BB RV g7 OeT -wbortyilﬂr%?wb PiRgtidjne-1-
cQodxHic &id2-BrRhe- eﬁ\@'isest&' ® %@l vl nhﬁbl?%& iRsAGEHin(Fr 13

nercuric acetate . mol ) was added and th
ndpend dwnrdiux@prppylvxﬁwlahnm &2430111 a.dpmiohavasf adged éallosved by
The .s

morpho?me (:(‘(51 58 iNaﬁ d g?mmol) The mixture was refluxed for 19 hours and then
filtered to remove salts, and the crude product was purified by flash chromatograhy
on silica eluting with DMAW 240 to afford the title compound as white solid (0.2g,
40%) (LC/MS: R; 2.23, [M+H]* 539).

EXAMPLE 3

Svynthesis of 4-{[4-(2.6-dichloro-benzoylamino)-1H-pyrazole-3-carbonyl]-amino} -

piperidine-1-carboxvlic acid 2-methanesulphonyl-ethyl ester

2

N /C o’\/g\/

The experiment was carried out in a manner analogous to that of Example 1 using

IZ

2~(methyl sulphonyl-ethyl-4-nitro-phenyl) carbamate (214 mg, 0.71 mmol) as a

PCT/GB2006/000196
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10 renoved in vacuo and the crude product was
partitioned between Et OAc and water, follow ng which
wo b@eorygani c phase was dried over MgSO4, filt er€GBRE6/000196
evaporated in vacuo. The r%fl' due was purified by by
flash chromat ogr aphy over sitli ca el uti ng wth EtOAc:
Hexane 1:1 to afford the title conpound as white solid
(0.04 g, 409 (LC/I\/B Rt 2.91, [MtH + 512 15
IgagprrEp acelyfrehinyefosmate. Ahg ftifle compound was iso ated as a white solid

&5@0&&%§¥bonypﬁkmﬁ32) - pi peridine-1-

carboxyllc acid 1-fluoro-ethyl ester CI G ONH OO F
EXAMPIEQI\ N-NHH 4- {

[4- (2, 6-D chl oro-benzoyl am no) - 1- H pyr azol e- 3- car bonyl
$ SR} £ AL didhIBey-betoflamid) It binazeleiddearbonyl]-amino} -
I-chl or o- et hyl ester (prepared as in Exanple 7) (0.1
pipenidine-frearboxyiir a¢ide oY ethylesten06/ 000196 ~ 124 was
di ssol ved in THE (4n1) and 1 m of tetrabutyl ammoni um
fluoride (IMin T 50w water) was added. The

reaction m xture eated at 60 C for a period of 2
hours, and thenctheYysSolGtlent was renoved in vacuo. The
crude product was ssol ved in EtQAc, solids were

renoved byflltratc?on Ié{ndoth iltrate was 5

evaporated in vacuo e r whi ch was

purified by by flash) _ hroara ahy~ on lica eluting
f

wi th Et CAc: hexane 1r':l|2to ford the tftle conpound
as white solid (0.02 g, 21 %9 (LOMs: Rt 2.95 [MtH +

éi&%ropﬁ%%ﬁé%O%@ n:rJ’l7? EYEXnﬁ;rﬁbl? ak BRsOELDROBHE ?Jdrng Udnd

€ CO unds 0 es 9 to 37 were
piedpydanside (0.820 hﬂa ax h:bhmcﬂ)andde& éolipevrelrtal 4-sitro-pleenyl

GRS Qe D HripoDoThBar Exp e v firred for 20 hours
sRNEES hqD; %-dl@ﬁlgrogbéh% 1&%0)@@?@@%@%%&&)9&1@&@ piperidin-
Struct ure Met hod F’ye aration LCMS | General

piyboside hpdBelilogie ng:paratlon IV) (0.3g, 0.71mmol) was added. The

mixture was stirred at room temperature for another 2 hours. The resulting solid
was filtered off from solution and the filtrate was evaporated in vacuo and purified
by preparative LC/MS to afford the title compound as a white solid (0.1 g, 30%).
(LC/MS: R; 3.09, [M-+H]" 480).

EXAMPLE 5

- Synthesis of 4-{[4-(2.6-dichloro-benzoylamino)-1H-pyrazole-3-carbonyl]-amino}-

piperidine-1-carboxvlic acid 2-fluoro-ethyl ester

cl cl
07 NH o
N

MN/C ON\—F
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Cl1 A nethoxyethyl chloroformate). 484 o N o [ MH +
9 0 ~A, ~ Purification by colum NN No-'"\,0

w@bwoeet4egr aphy Rt 2. 72 MeOH / DCM (2% t hen S5PGT/GB2@@b/000196

General Procedure A using 4-amno O NH

pi peridi ne-|-carboxylic aci]cﬁ[ MtH] +468 10 u GN

i sopropyl ester (Preparationl). RR 3.06 // N~ HNH
Purification by preparative LC M5 WO 2006/ 077419
PN Did)oocragoylamiop Hnpirazobr-3rethonsl] weinektriperidine-1-
Prepar.ati.aon L r [ ]
R s NP I RGoA) R Ferdf R AT udblved
M ¢4 ABrandkdtrdDuly1EnMieontuin fladtiden 1My incBHB Y Rt v2at&d, (0:933
(.NNG NN H chromatography [P. E _-Et CAc %1: 1- gzln)] F
ml, GffemmoDEnd ddenme s aqﬁzs(pﬁ)88 ml 056 gumol) were added, and'the
RiRG!vHs qgﬂ&ieﬁ%%%ﬁ%ﬁﬂs Befdrd gvakMﬁ'ﬁ[% 436 o1veat £ M) e
I'sopropyl ‘ester reparation ). 2.87 N N/ N O
feactidni matire iwas ilpted preittaE 104 (SQ/nMBandHwhktddovith weier (83),

I‘l]f{e, E%(lgga\ld2884)?ﬁiter%g 'and exll\allporated in vacuo. The residue was purified by
preparative LCMS to afford the title compound as a white solid (0.08 g, 30% yield)
(LC/MS: R; 2.48, [M-+H]" 470/472).

EXAMPLE 6

piperidine-1-carboxylic acid acetoxymethyl ester

3,

0" N

H 0]
N
(I“?G/ZL”/C/ O/\O/[K

To a suspension of 4-(2,6-dichloro-benzoylamino)-1H-pyrazole-3-carboxylic acid
piperidin-4-ylamide hydrochloride (Preparation IV) (0.3 g, 0.71 mmol), N,N-
diisopropylethylamine (0.371 ml, 2.13 mmol) in THF (3 ml) was added

chloromethyl chloroformate (0.092 ml, 0.71 mmol) at room temperature. The

Iz

reaction mixture was stirred for 1 hour, the solvent was reduced in vacuo and then
potassium acetate (anhydrous) (0.209 g, 2.13 mmol) was added to the crude )
dissolved in DMF (5 ml) and heated to 110 °C for a period of 20 hours. After
reducing the solvent in vacuo, the reaction mixture was diluted with EtOAc (50 ml)
and washed with water (x2), brine, dried (MgSOy), filtered and evaporated in
vacuo. The residue was purified by preparative LCMS to afford the title compound
as a white solid (0.08 g, 22% yield) (LC/MS: R; 2.45, [M+H]" 424).

EXAMPLE 7
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o0 NH o nethyl pi perazine. [MH + 551 13 ~ -GNA ~N
HNH~" N Purification by preparative LCM5 Rt 2.78

W@R006H077A%9 per Exanpl e 2 but using 14 O NH C  PCT/GB2006/000196

di met hyl am ne. [ M+H] +496 gt21.97 ~NO-"-N NN H
Purification by preparativ ECMS H O O As per
Exanple 2 but using + 15 o NH o pyrrolidine. [ MH 522
/ NN N,) R 2.04 HNHPurification by
mmmwf|4vﬂ4ﬁm6811vhbo@ebmzqwlmm)ﬂﬁmmm
Exanpl e. St r%ct tlgd of . Pre g}ratlon LCMS C C As

s P €1 M+ 452 16 ONH O /0O ~
chloroforrrate Rt 2.98 / NOON-NH HCG d As
per Exanple 4 usi -+ [MtH 479 17 o NHO O

hydr oxypr opi oni t ol N0 -J~ ,\,-N\\ Rt 2.72 N-NHN
H As per Exanpfé 47usi®g 2,2,2- | «

trifl uoroethanol .. NH A—O The chde product was
partitioned [I\/H—I]O+ 5

o oo L

4-{[4-(2,6-Dichloro-benzoylamino)-1-H-pyrazole-3-carbonyl]-amino} -piperidine-

/
N-
H

1-carboxylic acid 1-chloro-ethyl ester (prepared as for intermediate in Example 6
but using triethylamine and 1-chloroethylformate at 60°C instead of N,N-
diisopropylethylamine and chloromethyl chloroformate) (0.1 g, 0.2 mmol) was
dissolved in acetic acid (5ml), mercuric acetate (0.51 g, 1.6 mmol) was added and
the reaction mixture was heated for a period of 3 hours. The solvent was then
removed in vacuo and the crude product was partitioned between EtOAc and water,
following which the organic phase was dried over MgSOs, filtered and evaporated
in vacuo. The residue was purified by by flash chromatography over silica eluting
with EtOAc: Hexane 1:1 to afford the title compound as white solid (0.04 g, 40%)
(LC/MS: R 2.91, [M+H]" 512).

EXAMPLE 8

Synthesis of 4-{[4-(2,6-dichloro-benzoylamino)-1-H-pyrazole-3-carbonyl]-amino}-

piperidine-1- carboxylic acid 1-fluoro-ethyl ester

Cl Cl

4-{[4-(2,6-Dichloro-benzoylamino)-1-H-pyrazole-3-carbonyl]-amino} -piperidine-
1-carboxylic acid 1-chloro-ethyl ester (prepared as in Example 7) (0.1 g, 0.2 mmol)
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18 / OF between Et OAc and 2N NaOH, and NN H F Rt
11.67 H the organic phase was washed twice wth water

WO 2006/0f419 her purification was needed CI Cl PSI/G8r006/000196

Exanple 4 using 4- [MiH + 5 19 O NH

hydr oxyt et rahydr opyran. N-- -GRt 2.80 NNHHW
2006/ 077419 PCT/ GB2006/ 000196 127 Exanple Structure
Met hod of Preparation LCMS As per Exanple 4 using Cl
wagtissoesdoipdiifaffonl), and NHmboftsatmityl gamensuy gponides(1M in

o M - -
BNt P R R o o Bl e PETWERD (FRRVE B
pasdiest 2 e awdl tHenwhd dlvent R@s tanidvedrin paduiof Thatiudea prodast
needed As_per Example 4 using

geiioxy VGt N oo PR NeThE AN Y §1RHHSr45d it Flfpste was

REERHER e RRE M S0, wtp NdB B 2 s
clashatbgtaliyom silicatelwiirtgewith EfQA¢:Hexaul:2 o afordghe tids

car ﬁ%}%g agl{%gﬁgﬁaﬁ@ rES 5;136/?) AR 0.8, Rt 955,

EXAMPLES 9 —37

By using the methods set out above, the compounds of Examples 9 to 37 were
prepared. In the Table below, the general synthetic route used in each case,
together with any modifications (if any) to the reactants and conditions, are given

for each example.

Example Structure Method of Preparation LCMS
General procedure B (using 2-
cl ¢l methoxyethyl chloroformate). M +H]+ 484
O0” °N o 0
9 A Purification by column
2 0™\—o0 R:2.72
N-N N chromatography
MeOH / DCM (2% then 5%)

o
10 p /C/NJ( isopropy! ester (Preparation I). R; 3.06
N
H

/& Purification by preparative LC/MS

01/9(} General Procedure A using 4-amino-
piperidine-1-carboxylic acid [M+H]" 468 -




O NHo O [(MH] + 552 22 |

N_GNmet hoxyet hyl ) am ne.

N-N

HR 2.78 H purification by preparative LC M5 As per
waz@api 19 using 2- CI Cl hydroxyacetonitril e. POT/EB2@6/000196

The crude product was part
o' NN between Et CAc and 2N

and NNNH ' R 2.

H t he organi c phase was washed twice with water -

ned [ MrtHJ+ 465 23 ~/ N

78
no

further purification was needed WD 2006/ 077419
)06/ 0001 g t](%? Exanpl e q of LCMS
E‘rqeghﬁ | on L é&f As per %‘IE&H‘&H‘U{ Qﬁhja?irrlelt hyl ¢
fﬁ"\frrh'] +— 71 24—0o—NH-0 —chtoroformate—R—2927N
N-N H Ag anple 1 US' ng @Ene@l Prlce@ﬁfls aneed Hythino-
chl or of ¢ Et 3N [ M+H] +488 pi r1d nie cgr)box lic ac% etlﬂsl efl as
a base, scr eacti on ~N~-' Pﬁ R rl V2R ke
for 20 IJ SR 2.30 NN H H C d A&ﬂteper Exanpl ?[l\/lrl—H]+454
usildg pk ooN chI af or mat e. H + 502 I
N.GN O | fli cat ?"Hfﬁcﬁvnb’f‘é?b’g}"at i VL‘ R¢2.90
LCVS chromatography
[P.E.-EtOAc (1:1 - 0:1)]
e General Procedure A using 4-amino-
piperidine-1-carboxylic acid [M—i—H]+ 436
12 (f‘w /C/N Jz) isopropyl ester (Preparation I). R, 2.87
/ N % Purification by preparative LC/MS
NN H /K
. /9\0 As per Example 2 but using N-
NH 0 methylpiperazine. [M+H]+ 551
13 “ 2 /C/NJ(O’\,N//\N/ . . .
N-N N N Purification by preparative LCMS R;2.78
cl As per Example 2 but using
NH 0 P IR [M+H]" 496
14 0 A dimethylamine.
e W o Y I (T
lr:Il-N H \ [ Purification by preparative LCMS
cl As per Example 2 but usin
15 P { p pyrroI:idine ) [MHH]" 522
@ N’C/N O’MNO R(2.04
NN W Purification by preparative LCMS




H C C As per Exanple 1 using 4 27 o NHo F

fluorophenyl chloroformate. [MrH + 520 N N~o Rt 3.18
WORMNeMF74pur i fi cati on by preparative LCVS H WO PCT/GB2006/000196

2006/ 077419 PCT/ GB2006/ 0001192%S 129 Exanple Structure

Met hod of Preparation LCVS per Exanple 4 using 4

ci ci nmethoxyphenol. / ONH OO/ NN ~O- The crude
_product was partitioned o H N H between Ft OAc and 2N

ha i 1%“0' [M*H]S“tn? e 28 the o 4alh6a BRPPEaERoaseslcMS
T 3.11 'w Wat er ang rle over
—Pur+catton—by—~cotum——chronmatography [P £~
(1:1)]|dC As per Exanple|l using (1- + 29 ONH OO
msthyl)/cld thlloroformate [[MtH 466 2?2z /| _GNA
Rt2.95 YA NNNHOpurificatign by pr at . (BMSH 452
H Ag pe e 4 usi ngoth az ogsegeé;ﬁxa@qf%ﬁ%(gf?éﬁ&é?h ]
ONHOA TheMe was part Phlorefaepte. N Rt298
TN 0/\
N-N H
H
cl cl A E le 4 using 3-
s per xampe‘ 1.151.ng [M+H] + 479
17 0" "NH g J(() hydroxypropionitrile.
A A o R;2.72
N-N H N
H
As per Example 4 using 2,2,2-
01/9\0 trifluoroethanol.
O 'NH 4 ,/? The crude product was partitioned [M+H]+ 508
18 % /@ F
(L r<1 ” O’\}/F between I.EtOAc and 2N NaOH, a.nd R, 11.67
H F the organic phase was washed twice
with water - no further purification
was needed
cl ) NHCI ] As per Example 4 using 4- [M+H] 510
19 o} ,/( o hydroxytetrahydropyran.
e oA R, 2.80
N-N N




-N H O- between Et OAc and 2N NaOH, and N [ M+tH] + 523
30 H SAN the organi c phase was washed twice Rt 9.98

wowdaoa/onater and dried over MgSO4. Puri fi cati onP@IGB2006/000196
colum chromatography - - [[R;E -EtOAc (2:1- 1:1 )] As
per Exanple 1 using benzyl EI cl chl orof ormate.
[MtH + 516 31 o NH O - Purification by colum N N H N
Q chromatography Rt 3.20 H [P E -FEtOAc {11 WO
RO %77419 PCHLGRAAQ6/ 000196  [ehreMlepasitisict Jr eLCMS
tn of_Preparatlon LCMS F Preparation Il then 1V,
exceptustng { M+ F ¢t 2-thior 6- 3. 6-di T uoroberzoyl
32 0 NH hloride, followed b\f‘sﬁigﬁiﬁ‘?pée USINg70. 17
except §opropy| chl or of or mat ecyclRfen3ndd4d H NN H
and DVH used i nstead of THE F Preparation IIl then 1V,
except uspngNH 2ochl J( flheondstyeodupd yis Pevlieted | [V-+HH]" 494
cl 263 ON W B@Eﬁﬂ@&w&m@;\amﬁm\wm&ﬁ 15
~N except u ng . _ R¢3.23
the organic phase was washed twice
with water - no further purification
was needed
As per Example 4 using 3-
CI@CI hydroxytetrahydrofuran.The crude
07 NH 0 product was partitioned between [M +H]+ 496
21 M ’CNJ( EtOAc and 2N NaOH, and the
N ° . .| R272
H organic phase was washed twice with
water - further purification was
carried out by preparative LC/MS
al cl 0" As e
per Example 2 using bis-(2
22 W /E methoxyethyl)amine [M+H]+552
% N N ) .
] N’G 0o R;2.78
: purification by preparative LC/MS
As per Example 4 using 2-
CIJ?\CI hydroxyacetonitrile.
0" 'NH 4 ,QO The crude product was partitioned | [\N+H]" 465
23 & N/C/N 0\=N| between EtOAc and 2N NaOH, and
N-N H R:2.78
H the organic phase was washed twice
with water - no further purification
was needed




" N-N N H net hoxyet hyl chl orof ormate, and Rt 2.71 H

DMF used instead of THE cl Preparation Il1l then IV,
wez@epr74usi ng 3-chl oro-2, 6-di fl uorobenzoyl [ MeER/6B2086/600196

34 Ho O chloride, foll owe? by Exanple 1, 486.15 N

"O except using 2 N-NH ne %%xyet hyl chl or of or mat e,

and Rt 2.81 H DWMF used instead of THE ci Preparation

11 then IV, except using F F

i % of | onidBf O Eran of 1 Madtpa o Pebifslign | Lo

ornmt o Rt 2 NL-NLL]
N™

el na 1 coanr ol chl Av A 11
U/\\JUP( U1 ||u T QUP' Upyl CTIT O U] uri1ract ©, TA\U J. L L L LI

and DVF |use nstead of THE H F Preparation V then|lV,

except Usi i 2,3-difluoro-6- met hoxy-benzoi c aci d
[ MHH] + @ o NH o (Preparation XlV), foll owe +
466,418 |/] 3 anple 1, excep LshenEramals b PR methyl j[NWH] 440

chl'or ofcrmca)te, an usgd inst ead cRorodorde. N-N H| HR,2.92
of THE WO 20@6587¥419 PET/'&B2006/ 000196

As per Example 1 using
cl Cl 1-chloroethyl chloroformate. Et;N
~ [[M+H]" 488
25 0" 'NH o o was used as a base, and the reaction
M /C/N’Z( 0 mixture was refluxed for 20 hours R¢2.30
N
N—-N
B H
cl cl As per Example 1 using phenyl
07 NH 0 [M-+H]" 502
26 o] ,/( chloroformate.
L) ) R;3.13
H—N H purification by preparative LCMS
cl cl As per Example 1 using 4-

[M+H]" 520

27 0 i /@ F fluorophenyl! chloroformate.
7 /C/N o) Rt 3.18

7N
NN H purification by preparative LCMS




131 Exanple Structure Method of Preparation LCM5 F
Preparation V then |V, except using
WQ2®6m7flu0r 0- 6- met hoxy- benzoi c acid [ MtH + MeELFIGB2006/000196

(Preparation XIV), foll owed1 By 482.17 37 N 1 N
Exanpl e 1, except using 2- RN N H
met hoxyet hyl chl orof ormate, and Rt 2.64 H DV used
instead of THE EXAMPLE 38 4- 1[4-(2
-Di chl pr o- ben J10) - 1H-pyr £ PARLNN - @M NeMs
-ﬁfﬁ? g{r}"l di ne- 1- ZSga‘h?oxyl I C aci Meqi]@dﬁ pg
aza—bieyetof2-22toct=3-ytqester—ct——cr 7O N0 O
NA -0 N\ 5 The title conpounts rexlixabrle hpdsdr ed |by
t he net CIExanpl e 4 but Using Racdroxgpuédaucl i di nol
i nst ead| of cl opropyl carbimol. Purification can be
carried ou:(g/[< ceohm r@@mtﬂgm@ﬂpyoduaiwagoa%i&eel Bt OAC
(1:1) as el Mo Ta nERAYPLE 139
10 Meas|r enfent ¥ Activat ed (%% A R nase ™ [[M+H]" 532
| nBBbi tpry Activity Assay (I <:§1e)>rgar@drwéem‘§aswt‘tﬂﬁee R.3.11
inventipn were tested for ki nasg vakhindidfi@royeragdsdyilty &~
using the follow ng protocoll. Ac Cyclli nA
(Brown et al, Nat. Cell Biol. lgur‘}‘%f’%g“dbl%%é@‘ﬁggg
Lowe, E.D., et al Biochem stry 41°hr°p]91056@5 15634,
2002) is diluted to 125pMin|2.5X 15 strZ.g h assay
buf fer (50mM MOPS pH 7.2, 62./5 mMv FPE-FIAeEr )éhosphate,
CI- i Cl As perE?(amplelusing (1- [M+H]+466
29 0" NH 4 /[2) methyl)viny! chloroformate.
N /C/N O,& R;2.95
N—lfl ” purification by preparative LCMS
H
As per Example 4 using thiazole-5-
cl i methanol.
0" NH ¢ ,QO The crude product was partitioned
N/_ ) ”/CN O%N between EtOAc and 2N NaOH, and (V] 523
30 H S~ the organic phase was washed twice
: : R;9.98
with water and dried over MgSO,.
Purification by column
chromatography
[P.E.-EtOAc (2:1- 1:1)]
As per Example 1 using benzyl
cl cl chloroformate.
[M+H]" 516
31 " W o /[2 Purification by column
2 @N o N R;3.20
Q*N ” ’D chromatograpny |
[P.E.-EtOAc (1:1)]




12. 5mM EDTA, 37.5mM MC12, 112.5 nM ATP, 2.5 nM DTT,

2.5 mM sodi um WO 2006/ 077419 PCT/ GB2006/ 000196 132
worikovanradat e, 0.25 ng/ n bovi ne serum al bum PQT/GBRE6/000196

10 1 mxed with 10 | of ne substrate mx (60 |

bovi ne hi stone H (Upst ate ®t echnol ogy, 5 ng/m),

940 | H2O, 35 G y33P-ATP) and added to 96 well plates

along with 51 of various dilutions of the test
%ﬁlrm din Lo 2. 5%|. r j =3 LCM
&ieg to pr oceeg‘gﬁlor 2to h%?@og%ﬁg‘ggﬂ%ﬂgﬁg S
stoppetw-th—an—excess—of—ortho—phosphoritc—actd—<H
at 2% . |y TP whi ch remai s Y0iAGaE ROt nt.e| t he
hi st one |14 S separated from re oslg or %gt eﬁgxgeﬁf stgne[M+H]+
111 on @MY 1iPore MAPH filter2 fog,6-dfhoraRenzed  of
t hesdVAPH prate ar e vvet hclﬂorﬁl%fﬁll’otvbtﬂ@rﬂismorl - 470.17
acid, and th nt e r.eac
fl | ter ed \M %GXCC RSdngfISOFIJO?}n h%ro%ormaﬁte Rt 304
t hr ough |t he,\wél | & FoI I OWI ng [f i PdDAME wsed ingteadofr I8 due
is washed twice wth 200 | of 0.5% orthophosphori C
aci d. ce the fifters have dri ed, %
M croscilnt _20rscintillant is é’é"'a@?}“mgﬁ e"tlh’e‘?ﬁ‘c‘?l’b‘t?ﬁ‘ﬁ pd
on a PagkardjTopcount for 30 | secxbloss,s-ditherddenzoyl [M+H]+
i nhi bitilén pf % he CDKZ act|V|t¥h1j) o GRloSHd ALEImAD
pl 31 ed |i m7onde 18 det gr ni ne P é)onclglnt ra }[ﬂl dn| of486.15
t est cormou@%gﬁed t'o ihhi bit SOYWHMSIEaE CDK2
activity (I1Ge0) EXAMPLE 40 Nbawtememplcmcsmmateyaﬂej Rt2.71
CDK1/ Cygl i nB Ki nase | nhibitorly I C50
CDK1/ Cycl i nB assay.is identi cal ‘ﬁédy?fg%%&ﬁgl i NA
aboveexcept—that—20—€CBK1/ Syt B state D scovery)
is used|and.the enzyne is dil d’tff’é@fattoé 1§ thamlypgxcept using
Conpound s& nvention have ||C5G-¢rlEsdifi@ssetzban PO[M+H]+
gM or pr{éVvi Fat | east, 50% inhj biti Cka<2
actiaity ata‘tcenc tﬂ@tl on of cillf)"d{?/lf&%rw;t@'rg]xalap 486.15
conpounds &\Zﬁ ﬁ/@on"/\a/ve | C50 vakageissing2-] ess t han
1 Min tlhe or CDK1 assay| J&hﬁdﬂgmggna -B Rt238l1
Ki nase Ilnhi#itory Activity Assay Fﬁ(\ﬂ‘ Eg
Di scoverly) are diluted to 7.5n 28 7100,
25?‘:"9‘/ e BSA—0—0025% Bt 351 1+25% gl ycet ot —0 J|||1
EDTA, 2§ 2, 0.025% ( 3- CARL 98 HAARO L wcend dsi M
ATP and " mixed with 10 PR 2bxeept s [MH]H
3-chloro-2,6-difluorobenzoyl
35 - ? chloride, followed by Example 1 470.14
o) /[( 4] H
M /C/N o/( except using isopropyl chloroformate, Rt3.11
SN I-T and DMF used instead of THF
E Preparation V then IV, except using
N 2,3-difluoro-6-methoxy-benzoic acid [M+H]+
36 e . N’HF‘ ) o (Preparation XIV), f"ollo.wed by 466.18
/ZA /k Example 1, except using isopropyl
¢ Q ° i Rt 2.94
N_Kl Q’ chloroformate, and DMF used instead .
g of THF
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15

WD 2006/ 077419 PCT/ GB2006/ 000196 133 substrate m x.
The substrate mx for GSK3-(3 is 12.5 M

w@bwsphm1gl ycogen synt hase peptide-2 (Upst at ePCT/GB2006/000196

Di scovery) in Inm of water &gh 35 G 7 33P-ATP.
Enzynme and substrate are ad to 96 well plates al ong
wth 51 of various dilutions of the test conpound in
DVBO (up to 2.5% . The reaction is allowed to 5

f h - b d
R T I e

Th

+ ot A4 H
IIIUIIILI(J.LIUII pIUbCUUICIS DIUI I-\\,lealcu

CDK2/ Cyc¢l i nA assay above. EXAWVRipEatibR V then IV, except using

Anti-prolif {ive Activi ty 1Q3'ﬁhﬁ0,@131nlleﬂ,gﬁ}pgeh{0¢0ra@,g VW+H]+
activities onpounds of the jnvention
2 Si{%u nd982.17

det i ned Hrgeas g the ab(ipTePacriflo‘b?m{)’rf%“O(‘f"S
to Jie{}hl i ti OQL%UL chr/\m"h i N Bxampkiexcepoking? |

lines. [ nhi blhl-‘a on cell gr O‘A%thb)?yet'ﬁﬁaﬁd%&&%aéésdnﬁ‘g t R¢2.64

Al amar Bl ue lassay (Noci ari, al e as,
P., Rusgo, C. Journal of Irmunolg F&aqdlnsmﬁaa@ 1998,
213, —15/-167)—Therethed—s—based—on—the—-abitty—of

Vi I ﬁ II's to 15 reduce resazurin to its fluorescent
sorufin. For each proliferation assay cells

are plated onto 96 well plates and allowed to recover
b4 15 6 1RSI PbéiRbylamidd)el H-Bo6lél BcaborylPAminb Ppiperidine-1-
conpounds Tor a further 72 hours At the end of the

a neg-bigpiclo[?Z.2lp derar Bl ue i s added and
|ncubated for a further 6 hours prior to
determi nati on of flugrescent product at 535nM ex /
590nM em In the cas f the 20 non-proliferating cell
assay cells are maentd n@d at confluence for 96 hour
prior to the additigngf |nh| bi tor cenpounds for a
further 72 hours. The ! cells is
determined by Al amar e a: a® ore. Cell lines
can be obtained from Hhe ECACC (EurH)pean Col | ection
of cell Cultures). In partl cuI ar, corrpounds of the

vention were tested a [l i
TR R e e@@ﬂ% & Buising 13-
aeina@hcﬁﬁa%ﬁ%fcge }Srcﬁb?MHlﬂgﬁ Mfrifichor BMEBY daBiled Sl By

f'ound have val ués of less than 20 Min this

aslvzn cineingtogfaphy veing Bipdiinds (hdvesitigsgued! ues of | ess
than 1 M EXAMPLE 43 WD 2006/ 077419 PCT/ GB2006/ 000196

BIOLOGICAL ACTIVITY

EXAMPLE 39
Measurement of Activated CDK2/CyclinA Kinase Inhibitory Activity Assay ( ICS_d)

Compounds of the invention were tested for kinase inhibitory activity using the

following protocol.

Activated CDK2/CyclinA (Brown et al, Nat. Cell Biol., 1, pp438-443, 1999; Lowe,
E.D., et al Biochemistry, 41, pp15625-15634, 2002) is diluted to 125pM in 2.5X
strength assay buffer (S0mM MOPS pH 7.2, 62.5 mM B-glycerophosphate,
12.5mM EDTA, 37.5mM MgCl,, 112.5 mM ATP, 2.5 mM DTT, 2.5 mM sodium
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134 Determ nation of Oral Bioavailability The oral
bi oavail ability of the conpounds of formula (1) nmay be

waledoeomisned as follows. The test conpound i s PCT/GB2006/000196

adm ni stered as a sol ution 11% th 1.V. and orally to
balb/c mce 5 at the following dose | evel and dose
formul ati ons; 1rrg/kg IV fornulated in 10%DVSQ 90%

(2- hydroxy ropyl )-(3- cycl odextrln (25%
Bthgh kg Fe 035 m/al é@vmﬁ sero, Vﬁm@@@; pl of

W%&%‘%ﬁsr‘%'b%&%eéﬂalﬁ PR B EnepliiiBie 12 3‘&5&%"6@‘ SEATD) SHIED,
9b4$) u,ﬁgizbe I\/g? %gh fy?ﬁ%’-/&’ﬂhj arsli asldedrtoed Gawell pbtes alguwitled pheen
- er prot ei
B ddnitgns of et ebmaowy IR s balon theatstanis
leeH & fo@@ (ji e R Q%MS%Y&Q bEi‘ﬁ"g s&ﬁbﬁed ﬁfﬁh af QEBRN Blortho-

are ecurve UC) “i s cal cul ated fromthe
pﬂioals‘rmol aexdaﬂS it ﬁ%mey 6Pﬂ°ﬁTH whiyja remaing gnigcomperatastisto thpe

Rrhs FhaS yeperedi o phBunliiee FRIAB A oo & B Bld SARgD
fﬁk@ Yatél OTE?QGHW IMEA A (pRATBRWAGEEIE IvGAL 0. FRINophbSPNGric

i) Tablet Formulation A tablet conposition
whtaad mmghere@@lmqﬁ}h@l regetiqthare fidfierag) V&lﬂ( # Miflipogs esaped
m Xi n h t
P G P B ef s Po SRR st ckda Blshed ice
ﬁﬁh aob ubsf @aworgm?@spgﬁpnesed I’(gndedhé ﬁttﬂnsélaVa&ﬂlm 20ml of
known nmanner S (11 e Fo
Moaesant 24 setidmicssddiss écl%g Couted gﬁ@ﬁrcgp opcount for 30
;efg I. ation is prepared by m xi ng 100 ng of a conpound
e formula (1) with 100 ng Iactose and filling

the resulting m xture into standard opaque hard
Bb¢ %t inhibitapsafltbs CDK?2 activity is calculated and plotted in order to

determine the concentration of test compound required to inhibit 50% of the CDK2
activity (ICso).

EXAMPLE 40

Measurement of Activated CDK1/CyelinB Kinase Inhibitory Activity Assay (ICso)

CDK1/CyclinB assay.is identical to the CDK2/CyclinA above except that
CDK 1/CyclinB (Upstate Discovery) is used and the enzyme is diluted to 6.25nM.

Compounds of invention have ICsq values less than 20 uM or provide at least 50%
inhibition of the CDK2 activity at a concentration of 10 pM. Preferred compounds
of invention have ICsq values of less than 1 uM in the CDK2 or CDK1 assay.

EXAMPLE 41

GSK3-B Kinase Inhibitory Activity Assay

GSK3-B (Upstate Discovery) are diluted to 7.5nM in 25mM MOPS, pH 7.00,
25mg/ml BSA, 0.0025% Brij-35, 1.25% glycerol, 0.5mM EDTA, 25mM MgCl,,
0.025% B-mercaptoethanol, 37.5mM ATP and and 10 pl mixed with 10 pl of
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(iii) Injectable Forrmulation | 5 A parentera
conposition for adm nistration by injection can be

w@e@parad by di ssol ving a conmpound of the forpal/aBgiop/000196

(e.g. inasalt form in water containing 10%

propyl ene glycol to give a centration of active
conpound of 1.5 % by weight. The solution is then
sterilised by filtration, filled into an anpoul e and
subatratd mikO The wibstrajeanixafbot GSKSrfris 125 oM phosphgglyeogear al

SO AR E NI e
?H{ e zlgrﬁl(;ﬁtgﬁtﬁité a@NA SR Y4 \%ll Iﬁ s AN With 5 §if 6f varBus

e solution and f ing into seal able 1 ni
dilatians ofttarrpst ebmpound inlISEX (alp lte 2f5&/v)mJIhatr¢mﬁon lig allosved to

formu n [ er ion or i.nfusion
R0 Bu Sl Pl it oned b e e PEbFu o
élllc)s Smgacﬂ 5 a@@l% 19k MltrhtbnRb&Iduft is 49 foFA dHvated The
s th e seal e and sterilised by autoclaving. vi)
ChjkeCrtiind\ dssayralbaei on |V A fornul ation for i.v.
delivery by injection or infusion can be prepared by
% l4i ng the conpound of formula (1) (e.g. in a
in water containing a buffer (e.g. 0.2 M
aAcalmbefepitdvd Akivay 20ng/ m . The vial is then seal ed
and sterilised by autoclaving. (vii) Subcutaneous
[ njection, Formulation A conposjtiqn . for sub-c neous
A hrrrnii-prolderive acdiviies o cemPRRdR ok g}n‘éen&lBPrﬁG%Ha deisgnigpd
P?nefagfr tfle %111 hiihe B o(?lﬁ%&ﬁﬁ?% inﬁﬁﬁu&f SER1LPEWiHOhla dudnber

ve a concentr |on . The conposition is
sf exl] lines e dntabitiof iof bdtjgnomtlm1saneasu1t6dbllsmgdbfnﬁéamﬂér31uwsay

06/ 0774 2006/ 0 6 hili
et B SR s SoBP ordire: o el RIAAT RO pslRE o
Mathc%q 9pgit2 13N 7. 5€7)MT he indtio il Basddyhié kbitigoof VEutle bells to
['vophi | i sation, the conpositions are frozen usjng a

ogThIice t@gzurfnrte e@.fh@rqucmt @mﬂuc@psc{ruﬁg E}))r eapp groliferation assay
SEPL B s PREAu oS sBA0FRY oo oo e

daditivg ofinhitifor CothPbunda ﬁ@f Dfortie 2 youdd 0At thereutl @ the incubation

f ol | owed a_secaondar rying wth S
period 10% (VX’) Alamar Blue 1syadde(¥ an mcubateci 1por a%urther 65hou?s prior to

determination of fluorescent product at 535nM ex / 590nM em. In the case of the

non-proliferating cell assay cells are maintained at confluence for 96 hour prior to
the addition of inhibitor compounds for a further 72 hours. The number of viable
cells is determined by Alamar Blue assay as before. Cell lines can be obtained from

the ECACC (European Collection of cell Cultures).

In particular, compounds of the invention were tested against the HCT-116 cell line
(ECACC Reference: 91091005) derived from human colon carcinoma.

Many compounds of the invention were found to have ICsy values of less than 20

pM in this assay and preferred compounds have ICsq values of less than 1 uM.

EXAMPLE 43




10

15

20

25

if tenperature to 50 C. The pressure during primry

and secondary drying is set at 80 mllitor. Ox) Solid
w®odoagn7am For mul ation 10 The conpound of f or muPEr/GBR006A00196

di ssol ved in dichl oronet ha et hanol (1:1) at a

concentration of 5 to 50 % (for exanple 16 or 20 %

and the solution is spray dried wusing conditions

orr espondi i .those set out in the table below The
éﬁﬁ@&&%@?—&%ﬁiﬁ%i ncl ude the concentration of
the conpound of Fornula (1), and the inlet and outlet
TIRRET RbavaBiabifity 6MBe SHAYuE bETorm@aNE) maPbe d¥eMBined as
tenperature of ‘inlet tenperature of outlet 16% 140C
fatlows.16% 180C 80C 20% 160C 80C 20% 180C 100C 15 A
solid solution of the conpound of formula (1) and PVP

i il s s N r ' .
e phBSOURY s bl Serfl 65 B8, SRR M mic
aritheefd lovidy quisaleverand dosalfonnudaioapt abl e exci pi ents such
as bul ki hg_agents idants or dispersants. The

, al
o s LATBZKE BV Tormeied im | G ADNEA36Y @ B POPRIYE-81 ) i n

anou / and 200 ng, for exanple 10,

20 aW%E’&g{%%m%%EQXﬁF@@ 45 Determ nation of

Anbi fimghb PAClokmulayed W 18G0BMEY 4% wheH/7GR2G0000196

137 The antifungal activity of the conpounds of the
ormula (1) can be determ ned sing the follow n

%&W&B@Flmem&t% siasiae, Hped fw%%aarsgaéqea &t h%paﬁlarﬁég s

e e R R gy i rtaken by LC-

1a8{MIE attecoroimpetpitatorsand the Fhepleeste quagtitdshyscamngrison

i nt ai ne N Sabour ahd trpse Agar sl ant 4 C.
G B BROE cRhERan EE S Foraieied 5 T Eihoarwdpnd s Therepncer
t8E BihvB A LTS iy €A&GT1ated RO BBplasAb 164/6] s @ie Profab aYisBddard
drumin yeast-nitrogen base broth (YNB) with amno
metheds. iwi dreldiomyeilpbility, asM reicentagp lis aliated from s following
éﬁﬁﬁt%hol i ne propanesul phonic acid (MOPS). The
suspension is then centrifuged and washed tw ce with
0. 85% NaCl

AUCpo X doselV X 100
AUCiv dosePO
EXAMPLE 44

PHARMACEUTICAL FORMULATIONS

(1) Tablet Formulation

A tablet composition containing a compound of the formula (I) is prepared by
mixing 50 mg of the compound with 197 mg of lactose (BP) as diluent, and 3 mg
magnesium stearate as a lubricant and compressing to form a tablet in known

manner.

(i1) Capsule Formulation
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10 before sonicating the washed cell suspension for 4
seconds (Branson Sonifier, nodel 350, Danbury,

wW@wa/0Y7419The singl et bl ast ospores are counted PET/&B2006/000196

haenocyt onet er and adjustedK%o the desired
concentration in 0.85% NaCl .""The activity of the test
conpounds is determ ned using a nodification of a

broth mcrodilution technique. Test conpounds are
Aichpsubdformupiismis prepared by mixing 1@ merf asompesnd af thgeanula

m N . ke
a§vi 80 Bie Ror LGty el huflh Ml iioR ARG e
%a‘latgﬁ@bsmeg’rpound. Using a 96-well plate, wells 1 and
through 12 are prepared with YNB broth, ten fold

dilution f the. conpound solution are made in wells

11 b Honeli on ranges are 64 to 0.125 gg/m).
Well 1 serves as a sterility control, and bl ank f '[3 t he
Aparniesplferpesition dorasiminisigiton kyginjection gy bﬁe%fea%reg y

LI . : .
iy § At e B LS () (e B SR RA | REEHbRiing
$0% @ropsy 1R ghy@ati sine Arbjcentrabmudizactde cphpiwsl adiled % by
i ncubated for 48 hours, at,35.C. .The 0 val ues are
Eeht rFFfF?e?ﬂJIUtQSIéEfI}BE}ﬁFF&’tI’S?FE%X ﬁ-?%% f %ﬂt&s%m% fHahd
%% rbance at 420 nm (Automatic M cropl ate Reader,

ont Instrunents, WIlmngton, Del.) after agitation

of the 25 plates for 2 mnutes with a vortex-m xer
(iVolnjestadaFernmlafiondl | Scientific Industries, Inc.,
Bolema, N Y.). The 1C50 endpoint is defined as the

L owes Co- N, . y
A5Gl g SROGEN SRRSO b gsetpgerd Tely
thepapdtofahe fehbla (W(ely. irhelttfomb) @iy missmymetiie] (¥) mg/mi),
def1 ned as the_ | owest gr ug co%f%?ttgéi on at which
stgrilsi filferipeithe ohgiopeand fjlling Besesfable, bml g1l ¢ angppules.
(1C50). Mnimal Cytolytic Concentrations (MXC) are
Qg’llnﬁéc'ﬂlﬂi‘eeﬂ)nl%la%i%iﬁu' turing WO 2006/ 077419
138 all wells fromthe 96-wel |

| . . .
e R AR R R
isadiivinisttlye cdBXAMBLBf 4GnRD () (og. ifi asalt fremBinvets 6620 mg/ml.

Eval uati on of ntrol.of in vivo .Wiole Plant Fungal 5
IL4F & is&ﬁertfﬁﬁ?g??ﬂﬂﬁe&hs?dr}iéy ?%P%Ylﬁg'( 1) are dissol ved
in acetone, with subsequent serial dilutions in

FDThiRE@blcFoRRilalich BV r ange of desired concentrations.
Firnal treatnment volunes are obtai ned by adding 9

VOFHIERiBh f81Q° ARIRREAE BY Shjd MRt &itusibh 84n be prepared by

dissolving the compound of formula (I) (e.g. in a salt form) in water containing a

buffer (e.g. 0.2 M acetate pH 4.6) at 20mg/ml. The vial is then sealed and sterilised

by autoclaving.

(vii) Subcutaneous Injection Formulation

A composition for sub-cutaneous administration is prepared by mixing a compound
of the formula (I) with pharmaceutical grade corn oil to give a concentration of 5

mg/ml. The composition is sterilised and filled into a suitable container.
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w0 b@soonpounds of the

0.01% Triton X-100TM dependi ng upon the pathogen. 10
The conpositions are then used to test the activity of
i nventi on agai nst tonmatPCDGBIVE/000196
(Phyt opht hora i nfestans) u i%g the foll ow ng
protocol. Tomatoes (cultivar Rutgers) are grown from
seed in a soil-less peat-based potting m xture until
the seedlings are 10-20 cmtall. The plants are then
itised forpaulation wi t h the test conpound at a rate
of 100 ppm After 24 hours the test plants 15 are
Ahqoi of fodnbitesmomponyd of formula (Bqueputsniopymhgiials and

su nsj an .of . Phyt.opht hor a i nf est ans Dt
BB bt RES Thecsantionaris TRER SERL sy
#&7idd IR0 BESIER LUSE)UThE kerflheifateds awdl tops0 00 fothmnealing,
untreated control plants. Simlar protocols are _also

them thwesed todfieezing aict G fpllowved MepiBaysime abi2¢ fe for

i nventi | thi ) .
BBl 4B RIRS hPHeTR g endsRn B PR, ipipased stvs
¥ tiparatade to\eat Theprésswerdulibg prijnaryt el seBbratachdiyfing is set at
VWheat (Septoria tritici), and G unme Blotch of Weat

$Qaiiitsphaeri a nodorun). Equival ents The foregoing
exanpl es are presented for the purpose of illustrating

g&gsp 1Y 8B1ukiBA FoARglagitipul d not be construed as inposing
fmtati on on e scope of the 25 invention. It

will readily be apparent that nunerous_nodifications

Englcanpamd of formulardly isstissebigd in dichloeomerbeneysthanol (1:1) ata

nb t f i ' ' . .
FPRLRTRRaS St SDRE ol RBME T RFRE LD 8 (TPRIRANS soray fied
Qﬁiégﬁdrﬂﬁtﬁﬁls wogesgonding tb kierse servanin thertabd belswic ihe data given
nmodi

fications and alteratigns are intended to be .
vty iabledimEde ] GonapISTAon Of B ComBORTG) IGFPo(, and the inlet
ALMS 1. A conpound of the
A S S T

conc. sol. w/vol temperature of inlet | temperature of outlet
16 % 140 °C 80 °C
16 % 180 °C 80 °C
20 % 160 °C 80 °C
20 % 180 °C 100 °C

| A solid solution of the compound of formula (I) and PVP can either be filled

directly into hard gelatin or HPMC (hydroxypropylmethyl cellulose) capsules, or be
mixed with pharmaceutically acceptable excipients such as bulking agents, glidants
or dispersants. The capsules could contain the compound of formula (I) in amounts

of between 2 mg and 200 mg, for example 10, 20 and 80 mg.

EXAMPLE 45

Determination of Antifungal Activity
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NH(1l) or asalt, tautonmer, solvate or N-oxides
thereof; 5 wherein: Rl is selected from (a)

wQ @607 or ophenyl ; (b)) 2,6-difluorophenyl; PCY/G82006/000196

2,3,6-trisubstituted phenyl % Loup wherei n t he
substituents for the 10 phé group are sel ected
fromfluorine, chlorine, net hyI and met hoxy; and (d)
R wherein R is a carbocyclic or heterocyclic
ﬁl%@ﬁﬂﬁwawuvﬁy 8hihs compeundsiaf ghentormuled]) aan ba deferi@ined

g gﬂmhmgéﬁgg)gptlonally substituted by one or
ts

stit s€él ected from fluorine, hydroxy,
ano Cl. 4 hydrocarbyl oxy, am no, nmono- or di-Cl 4
)lmcgm@pmydsam: twtedagainst]a@amalrdfcfmygllmdudlhg Cahdide @y@kil@sls

R B A N R e A
bk it€xn aigamsml@ Qrd RRINAGE &YS aﬂﬁm%e Pebrotd Rgﬁ SahEgiet
fromO, S, NH, SO SO2; R2a and R2b are e hydr ogen

gl@ttsp}gnensmgﬁ@f soieh p&anlsmza e Arepa.tedr’ongrowmg(thg yeast ovemlght

%h% dd&gﬁ a%ﬁgﬁg Htﬂn} %1 yegaF agg%?n base Ho&a (\p&hg Wé&lﬁ&nlpg ac1ds

Q@Difédo,dddtndit, Meiolel), WH 2066£100.4 12 mBepofRe Q%’aﬁ&%@;@mc%{h
nRLis (b) 2,6-difluorophenyl and R 2a and
Bge WH%WS theReAntFEIged wug svasiiad t)wamwﬂh 0.55% NaCl

M HORHALOE AT PL NP Rl oy K
imedek)50a DanBye; Coms )i ik istnglet dlastosports ge eupntedar £i n t he

haemocytometer and adjusted to the desired concentration in 0.85% NaCl.

The activity of the test compounds is determined using a modification of a broth
microdilution technique. Test compounds are diluted in DMSO to a 1.0 mg/ml ratio
then diluted to 64 pg/ml in YNB broth, pH 7.0 with MOPS (Fluconazole is used as
the control) to provide a working solution of each compound. Using a 96-well plate,
wells 1 and 3 through 12 are prepared with YNB broth, ten fold dilutions of the
compound solution are made in wells 2 to 11 (concentration ranges are 64 to 0.125
ug/ml). Well 1 serves as a sterility control and blank for the spectrophotometric
assays. Well 12 serves as a growth control. The microtitre plates are inoculated with
10 pl in each of well 2 to 11 (final inoculum size is 10* organisms/ml). Inoculated
plates are incubated for 48 hours at 35 °C. The IC50 values are determined
spectrophotometrically by measuring the absorbance at 420 nm (Automatic
Microplate Reader, DuPont Instruments, Wilmington, Del.) after agitation of the
plates for 2 minutes with a vortex-mixer (Vorte-Genie 2 Mixer, Scientific
Industries, Inc., Bolemia, N.Y.). The IC50 endpoint is defined as the lowest drug
concentration exhibiting approximately 50% (or more) reduction of the growth
compared with the control well. With the turbidity assay this is defined as the
lowest drug concentration at which turbidity in the well is <50% of the control

(IC50). Minimal Cytolytic Concentrations (MCC) are determined by sub-culturing
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substituents for the phenyl group are selected from
fluorine, chlorine, nethyl and nethoxy; and R2' and

wo2mearaibot h hydrogen; then R3 can be sel ect BdI/GBoIO6/000196

groups (i) and (iii) as defig d herein; D. when Rl is
(d), a group R where Ris g arbocyclic or
heterocyclic 10 group having from3 to 12 ring

nbers; or a Cl.8 hydrocarbyl group optionally
gﬁb@ftllstfml% therp-wald plsite orge @ Sebwwalid Dexirase dedae (3124) pratem

f; ji r 1 hydr ocarbyl oxy, am no,
rlr%#@a iulgfoéilt1 %%:%W%ﬁﬁ%}d&%%—%e 8 ﬂétﬁ.r bocyclic or
het erocyclic groups having from3 to 12 ring nenbers,
XAMPEEAN 1 or 2 of the carbon atons of the

[ |1y be repla
ALQLOCQLIOL, 3 A aluadi . I?)pll ,.‘Lig'y,gr antia
Refe6idh be: (iii) a group O N OR7a where R7a is
selected from 20 unsubstituted Cl_4 hydrocar byl
Qidaouh iy tgf&nﬁga{(ei} are d%%ol%e@ﬁlde[cgﬁ)ﬁ Oytn %g%é&ﬁetn!tj L&t
by one or nore substituents ~chosen Trom T3~
cilutios ik pbgtofid toarhitaie a radyeaf idesdred cortdnyrbgohsp RmAYreatment

- “and NRSR6: and_25
IP B A bithe B R oS oBp W Popeones Tuewerazy et
1o Tt A9eho Akl din n%ﬁatﬁé/%%%.oa' kyl; phenyl

optionally substituted by one or re substituents
sel ected from fluorine, chlorine, methoxy, cyano,
FBE Kympasidonstare thepaweshiottpsy ithe astivily af the cpmipoandsydf the

aatfon 8 Gyshyld SME R  pE aStkp So PR Bl Bk "
ipettedod.famnatodsnQuitieaiRitgers PAre gk@sh fro@Bedd ifh 8H1eSs fidtlbased

' tionally substituted by nmethyl, methoxy,
gfe)%lg in?}gtlfre unt%l the seedlings are 10-20 )(/:m tall. "E[he plants are tYlen 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

the greenhouse until disease develops on the untreated control plants.

Similar protocols are also used to test the activity of the compounds of the invention
in combatting Brown Rust of Wheat (Puccinia), Powdery Mildew of Wheat
(Ervsiphe vraminis), Wheat (cultivar Monon), Leaf Blotch of Wheat (Septoria
tritici), and Glume Blotch of Wheat (Leptosphaeria nodorum).

Equivalents

The foregoing examples are presented for the purpose of illustrating the invention
and should not be construed as imposing any limitation on the scope of the
invention. It will readily be apparent that numerous modifications and alterations
may be made to the specific embodiments of the invention described above and
illustrated in the examples without departing from the principles underlying the
invention. All such modifications and alterations are intended to be embraced by

this application.
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chlorine, or a group NR5R6; but excluding the conpound
4-{[4-(2, 6-dichloro-benzoyl am no)-1H 5

wW@oanoi4es 3- car bonyl | - am no} pi peri di ne- 1- car bP&Y/GBE006/000196

acid tert-butyl ester. égconpound according to
claiml wherein Rl is (a) 6-di chl orophenyl, R2'

and R2b are both hydrogen; and R3 is (i) a group: N
OR4 where R4 is Cl1 4 alkyl; but excluding the
CbAdMMd 4-{[4-(2,6-dichloro- 10 benzoylam no)- 1

H pyrazol e- 3- car bonyl] -am no }

p| peki .acid tert-butyl ester. 3. A

o%nglnraéglé%(%g n1 fg m 2 wherein R4 is selected

from nmet hyl , et hyI |-propyl n- butyl and i-butyl
groups. 4. A compouynd acc:pq?adlcmg toR@I aim3 wherein R4
is ethyl or |soprog{/‘ . cgnpound according to
claim3 wherein R4 is a thy nggu 6. A conpound
according to claim1 FTW\RL 1| R2, 6-di fl uor ophenyl
R2a and RZzb are bot(R hyd ogé and RS s an
N-substituted 4-piperidinytygroup wherein the
N-substituent is Cl_4 al koxhcar bonyl .(1)7. A conpound
according to claim1 wherein Rl is a
2,3,6-trisubstitute 20 wherein the
subst?‘i%@it?ga”%%’i’ert??ivaﬁ%% r°"¢‘¥8 e selected from
fluor{fgmeishl orine, nmethyl and nethoxy; and R2a and

Rzb are bot h rogen; and R3 is selected from groups
(i) aRdlS(Selacyedé%)n@Iefl ned in claim1. 8. A conpound
accorfll)ng g& 1&@ m ﬁ V\herel n the 2,3,6-trisubstituted
pheny p QEORIFRY ’orl ne, chlorine, nethyl or

met ho grg@nhﬂﬁqkﬁﬁmgdp08|tlon WD 2006/ 077419

PCT/ 006/ 000196 142 9. A conpound according to

cl ai n{® whare értmwbstzut@d@h@rml gmwhqa%la&hepﬂ@ﬁgﬁue% oy the
has a *14n§/?§1toubvé@e: &ll&?e{d froif rffu%rlgé RARRne! AdthyPARI ﬁ@tﬁ%}@}n and
from and onpound accor di ng
to clem 9a\gl’mipdkonwhére1n2R°3s acanbpsxcﬂnstourmuemyplhcewup having
group.is cted fr Fcﬁ_hl of }gphenp}/

2. 3, 6im f BRI efszo%a att YSiasasod e orionaty |

2, 3- dighdsHaliQr by ORI HdnYRREPHuents s3tedteld! frth Bubrine, hydroxy,

cyano; C1.4 hydrocarbyloxy, amino, mono- or di-Cj.4 hydrocarbylamino, and

carbocyclic or heterocyclic groups having from 3 to 12 ring members, and
wherein 1 or 2 of the carbon atoms of the hydrocarbyl group may optionally
be replaced by an atom or group selected from O, S, NH, SO, SO;

R* and R are each hydrogen or methyl;

and wherein:
A. when R! is (a) 2,6-dichlorophenyl and R** and R? are both

(<

where R* is Ci-4 alkyl; and

hydrogen; then R? can be:
@) a group
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W@ k0061007439 6- di f | uor ophenyl ,

nmet hyl phenyl, 3-chl oro-2, 6-di fl uorophenyl
3-net hyl -2, 6-di fl uor ophenyl, 2-

2-fl uoro- 3- net hyl - 6- chloropﬂﬁpyl 2-chl or o- 3-

met hyl - 6-f | uor ophenyl ,

2-chl or o- 3- net hoxy- 6- fluorophenyl and 2- nethoxy 10
3-fluoro-6-chl orophenyl rou

nd
accorBi ng w8erR, F%ﬁblé% thnﬁéanéd@ s*EFS?PF}} ut ed

pheny 3 ted from2,3,6-trichl orophenyl,
2,3, Gi-qdrg#el%uglregp ZC%/IF)Q 2, 3,di fl uoro-6-chl orophenyl

2, 3-di f | uo@i- 6- anEthbﬂitate}iILplﬁemdmyirgy@@ wherein the N-
di f 1 uor oph 6- dlfLuorophenyI

3
2-chl or o- Smﬁépﬂﬁ§vsgiig KYFGF SN and
2- met foxy- Fukh RO 'iso('c? a@hi @ftﬁﬁfb@ﬁwlted%h@ﬁﬂ rod@whé‘rem the

compound according to ¢l'aim 11 wherein t
2, 3, 6suhstl’81@b‘§tfmt the pbienyh gropp ar@se(lm‘zpedu fgor@élU@em@d:hfqrm

2,3-dif t hox

23] SRRy Bl R0 B RS B g can e
gr oupselected fr&n@%@qnchnamgmdﬂ@eﬂmem one of cl ai ns
7 to 12 wherein

IS agro --Cl Rah
wher eDR4 | /hgn B 1%@&4 WP“@ROL}W“QH\ ISR €% ’\i’ﬁféfﬁlh‘ao eterocyclic
accor g 0 htanngl ﬁ\lﬁﬁé Gl g§a@ k’p L:arb?ﬁ H¥lp

i sopr ten roup. 1 ound

accor dptﬁ@aﬂg sﬂbmmdsy mheemennrel%dbstﬁuérﬁmnl@md from ABrotige,
A co nd accor to cl a m 15 wherein R4.i s nmethyl.
WO 20 BB O T80 S AIbG Y SEn IR g ORY Or,&hccgﬂ'pound

accor ﬁ&(ﬂ%ce{rgﬁlaﬂﬂn@ RRd Qirbggihl?’ér Ket&l%c%é?hc%@ﬁﬁl Hétvg% fvdin 3 to

(iii) wher e a 1s as defined

in claz mng mesnu@s, apd wmmu har 20€ Wmaﬁ@ntaéorm af e inydrocarbyl

wherein R7a i s .an ubs
BY'B

such SLUPIIRY OBHORAY By £ t‘#%y T@a Oﬂl %rogrrf))u %éc&%@?

to cl JUNSES shetrhRBdn bé:s vinyl . 20. A conpound
according to claim 17 wherein Rfa is a Cl.4

hydr ocar byKiiigr o@group
0
—~ )X
O—R’®

where R™ is selected from:

e unsubstituted C;.4 hydrocarbyl other than C;.4 alkyl;

e Ci4 hydrocarbyl substituted by one or more substituents
chosen from Cs.g cycloalkyl, fluorine, chlorine,
methylsulphonyl, acetoxy, cyano, methoxy; and a group
NR°RS; and

e agroup —(CHz)n-R8 where nis 0 or 1 and R® is selected from
Cs.¢ cycloalkyl; oxa-Cq.s cycloalkyl; phenyl optionally
substituted by one or more substituents selected from
fluorine, chlorine, methoxy, cyano, methyl and
trifluoromethyl; an aza-bicycloalkyl group; and a 5-

membered heteroaryl group containing one or two

PCT/GB2006/000196
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substituted by one or nore substituents chosen from
C3_6 cycloal kyl, 10 fluorine, chlorine,

woreidapr=w phonyl , acet oxy, cyano, methoxy; andPEI/GBWG/000196

NRSR6. 21. A conpound accordipg to claim20 wherein
R7a is a substituted nmethyl group, 1-substituted
ethyl group or a 2-substituted ethyl group, preferably

a 2-substituted eth roup, for e a
2-substituted eg‘ﬁ %‘P‘Bgﬁlg\}%@‘fﬂe‘i’fﬁse‘i@t? om QW and 8 gt
is a single SUb%iﬂQ&ﬁiﬁbnﬁﬁpﬁbﬁﬁuﬁﬁﬁal A }2121% \A}]}@F{%Iﬂuorﬁle

conpound accor di n[g to clarrm 20 or
substituted Cl1_#h ONWIWMTDWN@PB p is substituted by

Mg P S PO BB B B SRR kb e
N metphiazpicpReabome]-aRito) QibdHdig- PoskbbRy1azQid Sty 2ter,
23. A corrpound according to claim17 wherein R7fa is a

1, .and R8
%y&ugér WP%HS%@G@%&;J@iW%ﬁ is Paé y?ewlpfilmryphenak R*

an ox g et rahydr of ur anyl
and t%gﬁﬁahygzbgt)?@} - %?t Aﬁggnﬁgﬁud according to
claim23 wherein nis 0. 25 25. A conpound accordi ng
to claim23 wherein nis 1. 20060077419

PCT/ GB2006/ 000196 144 Ac nd according to
claim 17 wherein R7a is a yrou )4 R8 where n is
0O or 1 and R8 is phenyl optlonally _Hgtltuted by one

or NMDLG SRR s )éléﬂgh Sout %J(cqﬁal?g tl{e c%rlﬁd)olut{&) fl {;T%—é%,ghéel}%% -

chlorlne nmet h cyano, rif

5 27. bﬁl@@lﬂhﬁh@ﬂlﬂ@t&dlﬂcﬁxﬁo@l}im@ -pip&idindg? 1 {chsboRylic
is 0 an tionally substituted phenyl group

(e.g. ¢ “ﬁﬁgﬁﬁi?ﬁf ut ed phenyl or 4-fl uorophenyl

group) is attached directly to the oxygen atom of the

gar bambddipdind (abéc)rdl'ﬁg itS cthim 2ReheRGA RE 1§ Q@ec@éﬁlt fr&fi %étﬂyl ethyl,

substi t ut ed phen group fornms part of benz
(e. g. FHarmpybsthut eédlﬂewl;erc)upﬂo 28. A conpound
according to claim 17 wherein R7/a is a group

d | -~ nenber ed
7( CH2)y' ro%ﬁ)ou% %Eceora]ln S0 Safh 350 ag%? RS %A%hﬁl eq?r ég’g’é?pg'ﬁne

heteroa oup cont ai il ng-one
ring nenbers selected fron10 N and S and bei ng
5. A compound according to claim 3 wherein R* is a methyl group.

6. A compound according to claim 1 wherein R! is 2,6-difluorophenyl, R** and
R? are both hydrogen and R? is an N-substituted 4-piperidinyl group

wherein the N-substituent is C;.4 alkoxycarbonyl.

7. A compound according to claim 1 wherein R! is a 2,3,6-trisubstituted
phenyl group wherein the substituents for the phenyl group are selected
from fluorine, chlorine, methyl and methoxy; and R* and R?® are both

hydrogen; and R® is selected from groups (1) and (iii) as defined in claim 1.

8. A compound according to claim 5 wherein the 2,3,6-trisubstituted phenyl

group has a fluorine, chlorine, methyl or methoxy group in the 2-position.
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waewondisng to claiml wherein RL is (d),

optionally substituted by nmethyl, nethoxy, fluorine,
chlorine, or a group NRSR6. 15 29. A conpound

a gr oRQI/RB2006/000196
where Ris a carbocyclic ongheterocyclic group having
from3 to 12 ring nenbers; or a Cl-8 hydrocar byl
group optionally substituted by one or nore

ubst iyt ent s sele l.uor.i ne, r.oxy,. c ;

%1 4 I‘%/ (gor urng);tf:%c;{yl’ng gnc%bm 6&%1}?6611‘12[} ?%g )%{e.htu’cé/cfl Ig]henyl
hydr ogesupyHag i least t#6 Guissitles t?s%(ﬁésleﬁt Bt J}@Eﬁ‘és@ﬁﬁﬁ%d fluorine and
groups, having 20 from3 to 12 ring nenbers,

wher efBloIngr "2 of the carbon atons of the hydrocarbyl
group may optionally be replaced by an atom or group

36! ec'&!@&mﬁduﬁ@a@cor& Wclal%g_‘])a (SFein A gzéfé-thi' rslcljrui(’%%d a@}%yl

group: N-- er e I's as
1. 25g8@p ls!\saicmqubﬁmni Zaigédndllm@phmyd:,lm GitAfusophiciyh 2R-

an | or ro 2006/ 077419
b i bi B ESeienih S 1t h R e Beal s heivero-6-
cl ai Mm3ehyifIRnel, B-dBldrs-286- é1ff’21|3?di)‘ﬁbn}gr3)Hfét%—'fd’ldifﬁlorophenyl 2-

unsubstituted or substituted
subst Filgemn3.§-dfigorephenyi, édﬂmqrodmnhwbgeh1ormmnplxg chloro-3-

e e

hetereqymkasdhmumenppgibaﬂs from5 3 to 12 ring
menbers; a group Ra- Rb wherein Ra is a bond, 0, CO

Xg) ) X1, X C(X2) X SO, SO, NR, SO02NR or
ﬁecs Cogfm apcording felaiay 10 W@ﬁﬁeﬁy@lﬁ Bebtr irinthptifstegd pheey!

and Nelogh kil SR upso] Wl@%}aﬂéngmz% 6 ‘n‘?ﬂ&&oﬁl{wﬁ&%

menbers, and a CIL_8 hydroca gup’opt i ona
subst R,BLdlﬁubrbyS clﬂm@phcnyﬂnﬁ bdsﬂumsd 6tmmhylphﬁ@ﬂ e&:blﬁdrof-l 6m

i nos g Reryl RN 3 S reRhasy st b%ayrg c

and ﬂa@@pwhﬁ@z%&m@ NAYHRL- t;memgon gtggo%l N th

menbers and wherein one’or nore car
Cl 8 hydrocar byl group may optionally be replaced by
b-"s, Agompgupd aggrrding & otaim 1 Cpvkeneiaithe 2,3yG-@isupytithted Rhemyl

sel ecél%gp 1 é%f@cmﬁdf'f&q 9. &%or%%—merﬂyoq( eny?%l ChlorodZ 6-
difluorophenyl, and 2-chloro-3,6-difluorophenyl groups.

13. A compound according to any one of claims 7 to 12 wherein R is a group:

where R*is a C14 alkyl group.

14. A compound according to claim 14 wherein R* is a methyl, ethyl, isopropyl
or fert-butyl group.

15. A compound according to claim 15 wherein R* is isopropyl.

16. A compound according to claim 15 wherein R* is methyl.
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15 X1 is 0, Sor NRand X2 is =0, =S or =NRc. 32. A
conpound according to claim31 wherein the

wgaaipsoi4uents on R are selected fromthe gr oupCRGB2#6/000196

consi sting of halogen, hydrpxy, 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

, and Rb is selected 20 fr hydr og nd.a Cl 8.
R ar o &pippuad sariig Fonmaiong oL EBAN { 61 LAVBGIeBng 153D a
nor e %Qﬁ:tituents sel ected from hydroxy, oxo, hal ogen,
cyano, nitro, carboxy and nonocyclic non-aromatic

carbocyclic or heterocycli oupsO having from3 to 6
ring menbers; wherein or nRretcarbon atons of the
C1_8 hydrocarbyl group may opyiona\|y_ke replaced by

0, S, SO S, 25 X3C(X4), C(x4)x39%rRx3c(x4)x3; X3 is

0 or S a X4 1:8=Q.ar 1=S.1 33. A conpound accordi ng
to Cﬁ???%??‘g ?\/%Sﬁgil‘nﬁ gtcclnagljne?ftlher with the carbonyl

group to which it is attached fornms a noiety R-CO
E»| ecAedmipoond aucoutisg Batlaimolit whereifia®l® és dn inesubstituted £, A

compoynd accor di ta clai,m 33 wherein the noiety R CO
s et RIpAgrouBg el sy ey Y hRRB M 1 0 BS i Tabl e 1 or
(ii) groups AJ, AX, BQ BS and BAI; WO 2006/ 077419

RCT/ GB200600804R6rdiddH Qiind 18 WherdnoriT $s *AE%I. BQ and BS;
or (iv) groups AJ and BQ or (v) groups BBD BBI and

BBJ 35. A cg&aound_accor di n%to any_gne of clains 29
& 32AwRBEIRd Feearding tosclaigiet] whereinR afya bnebhydrogarhylggoup

el cot Bty e P AL BEERLIhAR R B Micdontiot, |

H pyr fuzaine; hloda, montlytlfulplaomyh acdtoxy, cyano, methoxy; and a group
pi perzli\]gglg@-l -carboxylic acid ethyl ester; 4- {
[4-(2,'6-di'chl oro- benzoyl am no)-1 H pyrazol e-3
-carbonyl] -amno } - piperidine-Il-carboxylic acid

250pr ARV %&Edcoﬂcﬁn%to claim 20 wherein R is a substituted methyl
4-{[4- (2, 6-di chl oro-benzoyl am no) - 1H pyr azol e- 3- car bon

yl ] - agtonp}L-syhispeitddaiting -groupagrtacisutist tudgst edhydi gngup, peafenably a
d salts,. t t aut d . N.axides; th f .
S0 Sdus iRl BL el 2 IR, Poe A SRR LED Pl

i n t hihe Dasubbttherd isabihgle substituent such as methoxy.

22. A compound according to claim 20 or claim 21 wherein the substituted Ci.4
hydrocarbyl group is substituted by NR’R® and NRR® is dimethylamino or
a heterocyclic ring selected from morpholine, piperidine, piperazine, N-

methylpiperazine, pyrrolidine and thiazolidine.

23. A compound according to claim 17 wherein R™ is a group —(CH,),-R®
where nis O or 1, and R®is a Cs. cycloalkyl group such as cyclopropyl,
cyclopentyl, or an oxa-Cy.¢ cycloalkyl group such as tetrahydrofuranyl and

tetrahydropyranyl.
24. A compound according to claim 23 wherein n is 0.

25. A compound according to claim 23 wherein n is 1.
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sol vate or N-oxide. 15 38. A conpound according to any
one of clains 1 to 37 for use in the prophylaxis or

woe@abnam of a di sease state or condition nmedpPer/e82dwyg/000196

a cyclin dependent kinase Qhig gl ycogen synt hase
ki nase-3. 39. A nethod for the prophyl axi s or
treatnment of a disease state or condition nediated by

2 cyclin depegdent ki nase. or gl ycogen synthase
Pnasé ®mpapd garaingde plgim éfo’rYﬂ}eFeéléB die pigrout «CHhy-R o

a subj g
e of TRl BTG ST R et o RN ARERN 838, bEnBRY
r educ isulgstituests selctd e ffiordned chlesng nsdthdy, oyano, methyl and
condi éﬁn msd%l? Led by a cyclin dependent kinase or

gl ycoé;r & ki nase-3, which nethod conprises
adm ni sterl ng to a subject in need thereof 25 a

QPNPOUNEbnas At dedtdding t@OMin® D6 weresh a) 1% b abPthd Optiddally™
method for treating a disease or condition conpiising

or ar FeisHEted panyhereup (ae- Wu@tlm@hmyhowﬂaﬂnaﬂophenyl

BB ik LA YRR 480 nie

accor dndbertce tlanyptionelly §ubshﬂlltdd15ph]:nj110gr&fp fdﬂm@ ﬁart e bsihzyl
effective in inhj b|t|n% ab ormal cell growt 42. A

met ho&UBKe-g) yuspsittitad bepzyleduci ng the i nci dence of a

di sease or condition conprising or arising from

apnor medonGRiuhd 4 DMiRg *t@clﬁlmmlerelﬂ‘ﬁvaqg a % cﬁ% rE@gig)n-R
conprises adm nisterrng to the manmal a

accor tihekg 1t is 0 crrlyangrR’ ok Seeiinhered heter@7yligrowncomtaning one or

ef fec nhi.biting abn h,.43. A

et bt Bsteraloh iR b BARBEIRG B Ol A itsin g

or ar bptidi@lly sabstinabd By Mthyt,ehdth@ty0 Wubrihd) cﬁloﬁ'ﬁ@"'@r' 2 grbiﬁ?

met hod_copprising adm nistering to 10 the mamal

conmpo according to any one of clainms 1 to 37 in an

amount effective to inhibit a cdk kinase (such as cdkl
cd $ C 1% 0:

%g'mst %?g 8}1 ggﬁfew at |t i%llg%l??% ?&?%g%t@a’ad %bé{%{éﬁcvéhe%?R is

a di seagbogyclic onteteicenclicgropy hmmgfrom B0l K g nemibiers; or a

abnor pal cII rowh in, a the nethod 15
conpr Ei—ﬁ héﬁg Vi &% pRipnetly ¢ h’ﬁqﬂ#&f ong LIRS §Hbstituents
accor giléfed RoRTHi0BRE, hydroxy, cyano; C;.4 hydrocarbyloxy, amino, mono-

or di-Cy.4 hydrocarbylamino, and carbocyclic or heterocyclic groups having
from 3 to 12 ring members, and wherein 1 or 2 of the carbon atoms of the
hydrocarbyl group may optionally be replaced by an atom or group selected
from O, S, NH, SO, SO,; and R? is (iii) a group:

O
~ 4
O—R"®

where R™ is as defined in claim 1.

30. A compound according to claim 29 wherein R? is an aryl or heteroaryl

group.
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30

of clainms 1 to 37 in an anount effective to inhibit a
cdk kinase (such as cdkl or cdk2) or glycogen

wagmbhzEe ki nase-3 activity. 45. A nethod of ipei/bB200GH00196

a cyclin dependent kinase ofuqlycogen synthase
ki nase- 3, which nethod conprises contacting the kinase
W th a kinase- 20 i nhibiting corrpound according to any

e of clains to,.37. ho no ating
3071 o PioURd eording o slain AL VEEIom Ry it BHFobgrodp which is
i nhi bijhduBgithiag o@gﬁlﬁs‘ﬁﬂté/d B ot GRbeRubeRERALRY sﬁe@@& $rom

or gIEvjaogen synt hase ki nase-3 using a conpound
accor hialagen, bydmyy.drifuafonetigil,myano, initr@ zarboRy, atnicoponmaer

i .
25 pr S SRrEE R sEhE B andfuieu e frgdvindFrom
descrsbeth ﬂﬁg membevwa%&a@/mﬁ%ﬁe@m@mﬁa Q90388x'C (),

148 ompound_accordi ng to any one, of

cl ai n§(>i )Xo )éﬁ@(o)r ; ﬁeSOr%@mM%t BPENRT oraNRiSHD¢ anebRy is
wher eécfn? ted é&ﬁ%ﬁﬁ%@ﬂt é&bcb/ggrafch&@he?eﬁ]g y%ﬁc rg%rgg h&’\tmé H%m 3

uses armaceut’i ca
conpr tosi anngamembpﬂumﬂ @ac pphyﬂm@rbﬁ gasup opbioasidy Slfbstltuted by

claims 1 to 37 and a eutically acceptable
carri &€ Oréeore/ﬁugﬂ er‘ﬂé‘ﬁ@fﬂ“?%ﬁ"%@ 9K 1 9XOnhelaggs c¥Inggnisro,
COMPOLFy,AC G, REbnbOoARYC , ORRIr artii 4hiB, (r)l%c%nygﬂc apd a

phar maceutical |y acceptabl e carrier In a
sui t ahdterof yalicqaraupsddmngifstm Atto dB ring nenfbecoapbwhetein one or

accor di 0 a one .of . cl.ai,ms o 37 for

medi clREe ?P%%Xmﬁ@fﬁﬁp%m'daoea@mapmyaﬂ#l el s

cl ai nieplact®bp 0, 8050289, WRY KeCUFsC I sk gaksysplet
forth above and as descri bed el éewhefe herein.” 53. A

met hoB' fselepted fimbydsegen andCratodraseriylionda di sease
st at ex0f, gf&k?ﬁndﬁegsj%e%gy I@l)kcyd i n dependent
itch ne @

ki nase, od" conpri ses screening a

patient to determ ne whether a disease or condition

$2.0om Atvioatpoiihd tdverdiag teesibim 31 ohemhythb eulsstiffeatsi O‘IgRq &e
reatment with a

one whi ch ul d be susggpt i

Qo OtHRPRHTH BSEORH R ca@%wvgto%@ef@sm hydpeident

kin asﬁfﬂuo?d’iﬂetﬁj/l' %ya\ffeeﬁ@ro' 5ar‘bo%<y' g %ircﬁ@t@('klt Whkrein1® i Jpal bond,

di sease or gon Jtlon rom whic atient 1s

susceft €Ol & CCher 6af Y, ﬁm@p@ %rSO;g)NS@zI drel R)ans|seln¢te¢

co rrpoHom hy%coogren ang ath 3%y¥rocar%ylogroup optlonahy subs:%lzuted by one
or more substituents selected from hydroxy, oxo, halogen, cyano, nitro,
carboxy and monocyclic non-aromatic carbocyclic or heterocyclic groups
having from 3 to 6 ring members; wherein one or more carbon atoms of the
Ci1-s hydrocarbyl group may optionally be replaced by O, S, SO, SO,,

XPCxh, cxHx® or XC(xHx3; X3 is O or S; and X* is =0 or =S.

33. A compound according to claim 29 wherein R° together with the carbonyl
group to which it is attached forms a moiety R°-CO selected from groups set

out in Table 1 herein.

34. A compound according to claim 33 wherein the moiety R’-CO is selected
from (i) groups A to BS in Table 1; or (ii) groups AJ, AX, BQ, BS and BAI,;
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20 54. The use of a compound according to any one of
clains 1 to 37 for the manufacture of a nedi canent

wo oro60E19 r eat nent or prophyl axis of a di seasePCHGB2@®6/000196

or condition in a patient whgshas been screened and
has been determ ned as suf%ering from or being at
risk of suffering from a disease or condition which

woul d b susce trea with a caonpound

havi nar §) %PP%#@&&& Bk %{1{33 grﬁﬂM&%ﬁQ RY (YA gEOupS
55. Appmnmsingdasgperding to any one of clains 1 to 37
for use ininhibiting tumur growth in a mamal . WD

2006/ 077419 PCT/ GB2006/ 000196 149 56. A corrpound
dé.cor di yrgnnoynd agcosdiag o9 am;{ etiemyf claime 2870 Béwherein RA is as

:rgmrgl %ﬁ%hgﬁyﬁ%ﬁ%\é&% ' ntﬁ:‘%lutrl ﬁgl ltErn(a(arggrlo{/]vtf]l in a

manmal (e.g. a human), mhich nmet hod conpri ses
a6lm nidsdommpougd tecdriiag tamelaih 1 (selegted &oiliman) an

iEESS%'AXf &%g&iﬂ%ﬁ urktﬂ%%%%ﬁﬁ@?ﬂ;r%@n ?%ﬁb%&l]@mm@}s
(A met B@@n%eu%urﬁd;{yheacffd%ﬁ"ch\éf h of tumour cells

g. tunour cel resent ~ in & mammal such as a
hurran)l {[4\71(12 6+d1qié¢mdt¢nz%d¢rmnsb§Hemmamm -Brgriongl |-aminwjur
cells wth i ve. tunour cell growth-inhibiting

anmounPP§Hdige rllocalfli’)?ﬁyg}ﬁ AEIRWERKL i 0 any one of cl ai ms

1to 34 (:[14—@96 d&’el%@%fﬁ@o}flﬁﬁmbhﬂ-lpﬁﬁ@ﬂ@?1chboﬁ?l]%mmo}
conmpound as defined in any one of clains
whi chpriveadiagd -eabgimilis esid viny)l estae ané aalts, svlvaies, sautomers and

corrvaﬁn%lggfghg}g?ﬁor mila (XVil): ORLNHONH NNNH

an appropriate chloroformate
derivati ve,
37. A compound according to any one of claims 1 to 36 in the form of a salt,

solvate or N-oxide.

38. A compound according to any one of claims 1 to 37 for use in the
prophylaxis or treatment of a disease state or condition mediated by a cyclin

dependent kinase or glycogen synthase kinase-3.

39. A method for the prophylaxis or treatment of a disease state or condition
mediated by a cyclin dependent kinase or glycogen synthase kinase-3,
which method comprises administering to a subject in need thereof a

compound according to any one of claims 1 to 37.

40. A method for alleviating or reducing the incidence of a disease state or
condition mediated by a cyclin dependent kinase or glycogen synthase
kinase-3, which method comprises administering to a subject in need thereof

a compound according to any one of claims 1 to 37.

41. A method for treating a disease or condition comprising or arising from

abnormal cell growth in a mammal, which method comprises administering
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(ii) the reaction of a conpound of the fornula (XVI):
NH2Z O3 NCR NNHH(XVI) with a conpound of the
wo ot #1R CO2H under ami de coupling condi ti onBCT/GB2006/000196

42.

43.

44.

45.

46.

47.

147

to the mammal a compound according to any one of claims 1 to 37 in an

amount effective in inhibiting abnormal cell growth.

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 according to
any one of claims 1 to 37 in an amount effective in inhibiting abnormal cell

growth.

A method for treating a disease or condition comprising or arising from
abnormal cell growth in a mammal, the method comprising administering to
the mammal a compound according to any one of claims 1 to 37 in an
amount effective to inhibit a cdk kinase (such as cdkl or ¢dk2) or glycogen

synthase kinase-3 activity.

A method for alleviating or reducing the incidence of a disease or condition
comprising or arising from abnormal cell growth in a mammal, the method
comprising administering to the mammal a compound according to any one
of claims 1 to 37 in an amount effective to inhibit a cdk kinase (such as cdk1

or cdk2) or glycogen synthase kinase-3 activity.

A method of inhibiting a cyclin dependent kinase or glycogen synthase
kinase-3, which method comprises contacting the kinase with a kinase-

inhibiting compound according to any one of claims 1 to 37.

A method of modulating a cellular process (for example cell division) by
inhibiting the activity of a cyclin dependent kinase or glycogen synthase

kinase-3 using a compound according to any one of claims 1 to 37.

A compound according to any one of claims 1 to 37 for use in the

prophylaxis or treatment of a disease state as described herein.
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48.

49.

50.

51.

52.

53.

54.

55.

148

The use of a compound according to any one of claims 1 to 37 for the
manufacture of a medicament, wherein the medicament is for any one or

more of the uses defined herein.

A pharmaceutical composition comprising a compound according to any

one of claims 1 to 37 and a pharmaceutically acceptable carrier.

A pharmaceutical composition comprising a compound according to any
one of claims 1 to 37 and a pharmaceutically acceptable carrier in a form

suitable for oral administration.
A compound according to any one of claims 1 to 37 for use in medicine.

A compound according to any one of claims 1 to 37 for any of the uses and

methods set forth above, and as described elsewhere herein.

A method for the diagnosis and treatment of a disease state or condition
mediated by a cyclin dependent kinase, which method comprises (1)
screening a patient to determine whether a disease or condition from which
the patient is or may be suffering is one which would be susceptible to
treatment with a compound having activity against cyclin dependent
kinases; and (ii) where it is indicated that the disease or condition from
which the patient is thus susceptible, thereafter administering to the patient a

compound according to any one of claims 1 to 37.

The use of a compound according to any one of claims 1 to 37 for the
manufacture of a medicament for the treatment or prophylaxis of a disease
state or condition in a patient who has been screened and has been
determined as suffering from, or being at risk of suffering from, a disease or
condition which would be susceptible to treatment with a compound having

activity against cyclin dependent kinase.

A compound according to any one of claims 1 to 37 for use in inhibiting

tumour growth in a mammal.

PCT/GB2006/000196
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56.

57.

38.

59.

149

A compound according to any one of claims 1 to 37 for use in inhibiting the

growth of tumour cells (e.g. in a mammal).

A method of inhibiting tumour growth in a mammal (e.g. a human), which
method comprises administering to the mammal (e.g. a human) an effective
tumour growth-inhibiting amount of a compound according to any one of

claims 1 to 37.

A method of inhibiting the growth of tumour cells (e.g. tumour cells present
in 2 mammal such as a human), which method comprises contacting the
tumour cells with an effective tumour cell growth-inhibiting amount of a

compound according to any one of claims 1 to 37.

A process for the preparation of a compound as defined in any one of claims
1 to 37, which process comprises:

(1) the reaction of a compound of the formula (XVII):

i

1

R NH 0
o

(XVID
with an appropriate chloroformate derivative;

(i)  the reaction of a compound of the formula (XVI):

NH,

0
z R’
/ N~
N—N H
H (XVID)

with a compound of the formula R'CO,H under amide coupling conditions.



