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V\D 2006/ 064251 PCT/ GBZOOS/ 004865
4-(4- (I M DAZOL- 4-YL) PYRIM DI N-2- YLAM NO BENZAM DES AS
CDK I NHI BI TORS The invention relates to pyrimdine
woné/e@eslves, or pharnmaceutical ly accept abl e PaTIGB2003/004865
in vivo hydrol ysabl e esters thereof, which possess
cell-cycle inhibitory activity and are 5 accordingly
a- USQiwpahor_4 RE) fYR@ﬁiﬂINC@JL?\HEI@)'BEEE}Q&'DQQ AsSHG RB1R1TORS
anti-cancer) activity and are therefore useful iIn
nmet hods of treatnent of the human or ani mal body. The
invention also ‘relates to processes for the

naf}lléflﬁ\(/\én“ § ré}%tesc'ﬂ)' H%dln@dghogn\%? rdr:i)?i %%ntigaﬂx gc%egtable salts

phar maceutl ca I ons con

~ or in vivehydrehysable eites thesef, abichmsaks E@Hd:ﬁmmhfb‘ito%f adtivety lafid are

the production of an antj-cell-proliferation effect in .

Ccorélr\&bf vicBi deydbelr ami-sell-pralideratien @aﬁﬂ as|atiTeaRCed Pt IAng are
|
there%)?% {\%é?xgr O I g}ﬁ)d(s) %)Ptr&{lﬁnseﬁ%fghé/ ﬁ\Lm%r{ gngnr?irl'e‘bggpl aflge dmtven‘uon also

relates s proeedstxafor draharfifaurp of gaid psamidine deriviativesy taaplshrmaceutical
orderly manner. - The, praqgression of cells through t he
compeélrlpn%speﬁaémag thegyand tgriheineseda daromanufictiuera \mdmmeawf use in

I _ t
o ARSI 30070y R st o 5o
- of Thelkh cysle iefpedatrerttalao tltemarvwalnltegn]anbm ad WOhf‘Eralon of cells and

) % i ntracel |l ul ar Brotelns 15 called cycl.ins.
is hlg&frcrr%g gteﬁ [ hEASIES ch fgP Prresessesin @ sl And grdedly ahpnpgr The
progrfaé%fon%eﬁé:fh!ré/dg?]]}fhé e%lpct&cleaa%sgg%m t uelti 4R bnd
hin e ce Different cyclins are expresse
de-acawlondrfgcm@dnahbqﬂs of the eptlinpdipendent eriakﬁe(GIéK) famabfl &hto
and inactivati.on. o

st QR ST S et BeF drreriam Wb, aLr Shinf il proeins

called @%hﬁ? IdychdEbigd 1M DRREH ,thl%cﬁﬁ&? ﬁresie‘ﬁtlglefog eks Bé'tﬁl?tg‘(such
a number of oncogene signalling 20 pat hways.

as CDi’e’r @K&t@@ﬁ4 ohd/CDKDES) lmﬂmwtlibytelhﬂbé@mrmtyajms afe expressed and - |

ccersiE BB D Pt o RSB R apfeBvason of
CDK $b&@hdd inithgcdilch¥a¥stor pRsbrédsdhithugh teeeRlydipnour

.cells. Accordingly it has been recogni sed that an _
i AMenspYasy CBKs @ppaar ¢y/bg dowistraarnof apamberel cmcpgene signalling .

o S B PO SR

_endogenowd igthidétosfappedrsi® Bsandimpadeihikid Kﬂﬂw&drﬁftogmcﬁﬁigﬁallmg pathways

proliferation, such as growth of manmali an cancer
and PE,(&f?@“O“Tﬁ@“FWHT ¢fllsi on of cell cycle kinases is

E?cht%glgd%%s}g ﬂclglgg%) egl ré?(%é%}?sag g'xratr[ gﬁ &hrlgﬁtrrs?gé]’ é’cle lgi §§§ ;feartlcularly

inhibipore bf COKAL C@KZSarmM)raSDKaIQ@chB opé&atel 41 theI GDDAIG] /SIBiGZIM and
ukem as), broproliferative and differentiativ

I
GI-§ éﬂe“gsﬁﬁ EFéP%CUVHg’g showdd ke of yalusas asi agtispinkibiter pf pell prohferatlon such
as grc%é}ﬂ%?}na A gg%eﬁgggrrangl oma, acute and chronic ,
. I es

nephr opat er oma at herosclerosis, arteri al
r g3 entobition oficdlbéyviakieasds Beaxpeded @ohet of vah ig kirerdaement of
nf |l ammat i, on bope di seases and ocul ar. di.seases with
dlsea%eesfa}tmssmg%wtb ABSTFS Pell £45Tes ool s eraben such as cancers (solid

tumout g}o%ﬁg%%{a%bﬁgﬁéogg%gﬁg %r\%{ &g@@gﬂ%@ %ﬁdg@&%grlaé{prheuma101d

arthriQs}/Kbpd S 4Sackesry hd}zfmangrdnm acute and chronic nephropathies, atheroma,

h 2-ani lino-4-imdazoly yrlm%lne derivatives that
at erquJﬁrcmst axiteﬂgll restenosis, autonnmune 1seases, acute and chronic inflammation,

bone diseases and ocular diseases with retinal vessel proliferation.




10

effect of cell cycle kinases. The present invention is

based on the discovery that a novel group of

2- (4-am doanilino)-4-(imdazolyl)pyrimdines inhibit
WORH/064Pbct s of cell cycle kinases, 5 particuP&FiGB2005/004865

CDK2, and thus possess anti Qpll-prollferatlon

properties. The conpounds o? the present invention

are not specifica di sclosed in any of the above
TN RV I CUp6 W WEY 931036, DFQ03/076433 and

wO (}4?1%5 844 8&89 HQ gé'ta@r? pa t%ﬁﬁnc’xo béf“ ﬁl? db.fo C}ﬂk)g@lﬁl?(ﬁﬁer ééc agv?%/th lplﬁlblt the

gi ca

effect(d‘faéll b3z¢lé arnhsesaSh@mamu nﬁzsnmtn 8 bateduntthe dfsbi2)y eHada hovel group

phar macoki netic, efficacious, netabolic and

of 2- (ﬂ@savé%nelgmér(nptd@mlvagyrﬂn@@nmmw tertsatsiafeall ayely kingses,
partlcﬁfé}l&,g.ﬁﬁ@ fa%ﬁ tfu@ syegs ?19([“&11 ?Eoﬁl?%rht%}{ [:)]r%gg‘tl\l\ggllﬂ Q:lopnﬁggxgds of the

oun

presellitaldﬁen‘ﬁeﬁ vrdncg bpéc(iﬁ/@ll? d‘iﬁ‘cldsed in @hfeNzbove REBIRAGYNSIA we have
gh | evel s of exposure in vivo._ Accordingly, the
surpnﬁwéh/efﬁtmci thabtheseorPmoyileessess dengsisia @rapertiss indaras Of pae or more

of the W'Phgrrx%c])?ogg;‘al aét%ltygy%lng%ﬁ%ya% (ﬁﬂpmﬁﬂwl(&%&t él?[(%) and / or

pharneagakiaetid) y fitcaxipus, andtatolic aad kndenlogiedl ipeafilyd than@akemem, particularly
hylthio trifluoromethyl, trifluoronethoxy

suitabeyfog 41 ¥ye aﬂr@&ﬂ%ﬁ&%% i3 viepm Blaode phinish, Seeh SR Y paTicHlr these
compglln#cf#e : véve%%hqh%ﬁ BceYi®nd %ﬁé}q’& dg%t arlhi % ﬁevél??gg ren>9;§05ur_e in

ent ; and are rn sele

~“vivo. hydr ogen, Cl 6al kyI C2. 6a| kenyl - 6al kynyl ,

15

20

25

car bocycl or heteroc cly mhereln may be
" Aee Mttheyprsm Bwamﬂ Prgms*g% ?P@P@wr{s‘ﬁg&%ﬁﬁ By one
oor more R5; and wherein if -said heterqgyclyl contains
an -NH noiety that nitrogen may be ogtionally
substituted by a gr cted QM ARG 25{R19 i's
selectedfronwet yl, i §utyh

i so-butyl, ? b tyl. ' opr opYyl , _
cyclopropqug -cybloprpyI et hyl or cycl obutyl;
wherein Rl may optlonallﬁ subst@2yted on carbon by
one or nore R21N 0 is nethyl, ethyl, .isopropyl,

f1 uoronet-hyl, difl-uoronethy] trlfluoronethyl
'nethoxynethyl cyclopropyl ih or cyclopropyl WO

wherea06/ 064251 PCT/ (GB2005/ 004865 - -3 R 5 is select ed from

hal-o, nitro, cyano, hydroxy, am no, car boxy;,

a’manmbgenrmmampt 0,

2 is halo, nitro, cyano, hydroxy, amino, carboxy, carbamoyl, mercapto, methylthio, |

“mesyl, mﬂuoromethyl, trifluoromethoxy, C;_6alkyl, Cj.salkoxy, Ca.¢alkenyl or Cyalkynyl;

p is 0-4; wherein the values of R may be the same or different;

R’ and R* are independently selected from hydrogen, C,.¢alkyl, C;.¢alkenyl,

' Casalkynyl, carbocyclyl or heterocyclyl; wherein R? and R* may be independently optionally

substitutéd on carbon by one or more R’; and wherein if said heterocyclyl contains an -NH-
moiety that nitrogen may be optionally substituted by a gréup se]ected from R®;

R" is selected from ethyl, propyl, isopropyl,'buty], iso-butyl, sec-butyl, r-butyl,
cyclopropyl, cyclopropylmethyl, 1-cyclopropylethyl or cyclobutyl; wherein R’ may be
optionally substituted on carbon by one or more R*;

R* is methyl, ethyl, isopropyl, fluoromethyl, difluoromethyl, trifluoromethyl,
methoxymethyl, cyclopropylmethyl or cyclopropyl;
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sul phanoyl, Cl. 6al kyl, C2_6al kenyl, C2.6al kynyl,
Cl . 6al koxy, Cl. 6al kanoyl, G _&al kanoyl oxy,
N-(Cl - 6al kyl )am no, N, N-(Cl.6al kyl)2an no,
WOG08604é210y| ami no, N-(Cl. 6al kyl ) carbanoyl, . PCT/GB2005/004865
N, N- (Cl - 6al kyl )-2car banmoyl, Cl -6al kyl S(Oa wherein a is.
0 to 2, C.6al koxycar bonyl '35“N-(C| 6al kyl ) sul phamoyl ,
N, (C i _6al kyl ) 2sul pham)yl Ct - 6al kyl sul phonyl ani no;
cak sylctigd fromﬂlwﬂ@rrmﬂ:%cdywq, hyélrolwsatmhw @rb_(ﬁ@' Katbarfiyl, mercapto

SUIPhHE‘%’gf» gcyag%‘r Rfa?k b etk égga%gygﬁlét da&@apylycn <alkanoyloxy, -
N-(C \Fﬁ?ﬂ@‘l)‘ahﬁ‘ﬂcﬁ A, AR CS. ﬁef l?;gﬂalm’no? 0 6£Eaﬁ')t32faﬁnﬁ% N (%H%H%Qcarbamoyl

rein if said rocyc ns an
N, N-(ﬂqaalky]h)jcanbgenyh@ calkylSD), (whakdny a isQhs? I(Inghlﬁkdx&dérbﬁ)ny]

NACH. ﬁ‘é’@é Bhitoy vl Eoratbor )ﬁ%fﬂ@nosh@wlkyl@ﬂph@rmmy; carbocyclyl,

s AR @ GG Y CO RN
heter@;gnWR bwhzxy[m&ilmay benptignalig lsubByﬂtutahdn carbon by one or more R'";

and R G rfin) a6 U s g e amyidy cofienally
substi®itedBY @ F@u'%)selc:@?ed % RR9 and R10 are independently

sel ect e}ﬁjfrom 0., TN(Rl4)-, -C(O)-, 15 -N(R15)C(O) -

@ QpN(R] ale-indepgaddngly selegerR KOR! €)-calloyl, ENaRhBH02- ;

CroaRORUBh I Ry S tnen e B bVt i Dempamorls. e
N,N- (&Zﬂ Gblm%aﬂi’aﬂqdyl‘ dRRAN %ﬂ&&%xﬁ%}&ﬁfy? %eﬁid}?‘la%’cg#}?e ng&'u&i?ﬁnyl wherein

# ., hydroxy, trifluoromethoxy, tri
R® and iR iway baimssrgndendy pptianally swirstiongst on czsbd)rphﬁmﬁybr more R"

hyk ., t b, netho th acet
7hiflil aRrr91 a%otw e))flg?ﬂeﬁgénﬂéf i ﬁ%f"i\’/?glf’é’i’i’i’ fl égle} )820)
-N(R'é)G{OML@(fO)MR“SN t@(dgivl-s&zﬂmy Q. N ”‘mt MRFLARY, RS R R

nmet hyl car banoyl et hyl car
and R\[ 3¢ éft @Wn&ras@mfrommmmeetohgamaikﬁandyhs, 0-2;

Nl{m&ms/ul p ?er?ylz/} en%f: B %‘chﬁﬁil gg}ro C)?gngyﬁy roxy,

trxﬂucﬁbrhyﬂhsm} mﬁﬂﬁkyﬂomeﬂ‘ﬁl Rexye, %ﬁﬂféﬂ%’ | oarba%‘id}@’iﬂ&@&ﬁ@ Wilphamoyl, methyl,
N- met hyl sul pharmé N-et’hyl su ,
ethyl, mﬂaﬂ%tﬁhws@pw ABRIOXY., mqthydm@phszhslanmmahyﬂammo

B L L SR S L t—

N,N- danahplmbmoylamNmetmcarmmwONhy@ihﬂLN%ﬂ@hc%ﬂ%sﬁ&yn methylthio,
Accor di ngI y,. the present invention provides

ethyltkgocraﬁ%@j&ﬁh)hgy Lreghylsil }g{u}(ql) w]&hylgulghorw@np@hw@cglfbonyl
ethOX}féAFHHﬁB'ﬁ Mﬁx@?hmls\é@hgﬁl\ﬁ{ %W@E&%@ 2R %égr(l)e%}?yqsulphamoyl
N,N- dlethylsulphamoyl or N-methyl-N-ethylsulphamoyl; and
R* is selected from halo,_ methoxy and hydroxy;
or a pharmaceutically acceptable salt or an in vivo hydrolysable ester thereof.
Accqrdingly, the present invention provides a compound of formula (I) which is a

compound of formula (Ia):
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wherein: R is hydrogen or fluoro; 5 R2 is hal o,
nitro, cyano, hydroxy, am no, carboxy, carbanoyl,
mercapt o, Cl.6alkyl, C _6al koxy, C2-6al kenyl or

WOEYAYRIny| - p is 0-4: mhereln t he val ues of PRP/GRR(0SHA4865

‘the sane or different; Rg and R4 are independently

sel ect ed fron1hydrogen CI alkyl C2- 6al kenyl, C2

6al kynyl, carbocyclyl of heterocyclyl; wherein R3 and

R4 may be'independently optionally- 16 substltuted on

carbon by one or . and wherein

het er ocycl yl Csﬂgg?% anSN\H- 1o hati“ni trogen may

be optionally substit teg/%z a o 0 selégted from R6;

R5 is selected fN i cano, Rydroxy,

banmoyl , ﬁ§

ami no, carbdxyz}faf rcapt r2) Sul phamoyl,
Cl. 6al kyl, C2-6 nyl , CZ 6al kynyl, )@I 6al koxy,
Cl - 6al kanoyl, CI. 6al kanoyl oxy, N-(Cl 6al kyl ) am no,
N, N (Gi . 6al kyl ) 2am no, G - @gl)kanoyl ani no,
N- (Cl - 6al kyl ) car banoyl ,- 15 N, N- (Cl ..6al kyl ) 2car banoyl ,
where@l 6a| kyI S(O, wherein ais.0Oto 2, -

XY C N- (Cl-. 6al kyl )Sul phanoyl ,
@%P hIlg).?éhlpham)yl- a . 6al kyl sul phonyl ani no,
Cﬁﬁm&lrﬂﬂro cybsd, %ﬁ@&)&%gé;ﬁlnno C&FWY@JIMA:%]%EM&O%MaIkyI

het erocycl yI'C_6al car bocycl yl ,
Ci.salkmtye Cocafkdny| QIF@zqalkuhElr ein R5 may be optionall y

bstituted bo :
oas bt WD g SARESPE R oRY e s Pl Qiferents ot ety . L)
t RAGnaRY mgﬁa Jféﬁ&erﬁ@ s@féEﬂeQ Rk }glyé’reéép@gaukw €5l AMen 1 -

group selected fromRlL are i ndependently
Co- @]lg@yé@@éx@cfdm&mr@ete@@ﬂykgyll,, wl@rele;ﬁ I@d@/ Imay be independently optionally -

substh_tid%al %ag U]i)g) hon %MCIRS 6axhk\f<ﬁ<f{r%[%r %ﬁl{bﬁﬁtir@g}(%% dins an -NH-

mmetp Az Mﬂtr,o g@@ﬁﬁy lbe b}ﬂﬁ&faﬂ]? @Mbstltth@cﬂ‘ E&’X :g'r&l'ﬂ)%e]ected from R®
pﬁgny sul phonyl ;" wherei n

e adtfrqm bploi witral ¢>§ﬂn9db§1r¢>tyuta@moo narbax>b sarbayophenercapto,

| sulphamcfyr{o(tlfl esaﬁfy 6?1561‘1}71 %?ﬁ&(z%ylaﬁdﬁﬁgxy?te F\?(lgad-g)?%éﬁ(ax}/oyloxy,
 N-(C 6:@(<ﬂ)d§<l(zlﬁé6])/N—(C1%6]@}1§2amm(§@1|\dﬁﬁiﬂc)y'larﬁfno N(BLEIBAScarbamoyl,

wher ei n R14, 6, 7 and R1S are independently
N, N-(Qmawb@rbml*@wwéﬁ(%wwrem IR)GItO andh-galjoxyoarbonydng

N-(C;Eﬂlhl ﬁjpl'ﬁ;ln%gﬁrl\ﬁN é ﬁf}ﬁﬁ?ﬂf}!ﬁﬁm%ﬁb L gf)l({l/l?p%%yﬁhqmo, carbocyclyl, -

cyan
heterot:yuﬂ ua:rbecryelml (,anquYq he@B6IYONYC . RYDRID vhrboewslpiapt or
sul p thyl, WD 2006/ 064251 PCT/ GB2005/ 004865 1,
heterocsclg]rﬂyr, wlﬁaéqlﬂ gxynayé}emlynalbfcmqltuteg@@tcg;@m by one or more R v

BB B | IR NI B e 614 s

Substlftﬁé@it“}’yd granp actested froi, R di met hyl car banoyl ,
B i R 2o e%nﬂw it M&‘i&%ﬁ#&ﬁ&ﬁ ke’aahr{?nclyl
C ﬁau@}]mﬂ)}%ﬁ ple, ka?xﬁg yl E&JBé{:'n hyl %énﬁgl)%

hoxyZar bony 6xycar ’harmyl .

N, N-(‘N satﬂyjl)lc&lbhmbﬁll;rbmzyl Nﬁ%ﬂomhﬂbyhﬁlub@haﬂmdd phenylsulphony] wherein
l\)-dl et hyl sul or N-neth I-N-ethylsul hanoyl ;
R andi P st et g ARjioBBLLTPABRIEd R Ao b Priepr B R

. hgd rl@ﬂ y3ahk R'€53t GldebbRIRAY selected from -O-, -N(R')-, -C(0)-,
N(R"*)C(O)-, -C(OINR'®)-, -S(O)s-, -SON(R'T)- or -N(R'¥)SO,-; wherein R", R', R', R"?
and R'® are independently selected from hydrogen or C¢alkyl and s is 0-2; and'

R and R" are indepéndently selected from halo, nitro, cyano, hydroky,

trifluoromethoxy, trifluoromethyl, amino, carboxy, carbamoyl, mercapto, sulphamoyl, methyl,
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In this specification the term"al kyl" includes both

strai ght and branched chain al kyl groups but

references to individual al kyl groups such as "propyl"
WRi296/4p851 f i C for the straight 10 chai n ver simoT/oBogs/004865

‘For exanple, "C _6al kyl™ and_"Cl-0alkyl" include .

met hyl, ethyl; propyl, |sopr§pyl and t-butyl. Fbmever

ref erences to individual al kyl groups such as propyl
ethybm@th@we@thom agedyl, adatorn n‘&ﬂg/ﬂﬁmmbaﬂtinﬁaimmc dmmh)dmhmo

dlethé'ﬁ] i ef gyj—?‘f-eﬁmgka%éc};;ﬂ%g alﬂ_‘gr a;}g q]ygcarl d qy}ile(\l; ethylcarbamoyl

_ NNhrmaﬁﬂe@kbsmaylnwa&lt}wk&mrﬂolyé AV Shelihy 19N ethgfbafb%mow "hethylthio,

ﬁ lies to other radicals Wher € opt |
ethykhipsmpthylsulpbinat, ethyfodmnngfly masyl aatiey 1o phony b 'megliaxyparboiy |,

QN AT T T SN R ]

N, NglegpsulsHantoyoSMBsdth fIURRES 108 A ogROosen from two or

more of the specified groups A "heferocyclyl" is a
or a gharmpeguéicalbpanceptable yals ot anr iatve hodralpsableustr ébreafono or

g'nfeiytglis s ecxf'lc Q%ggt@ al n‘ﬁ{l](g] péég%tb%ggf o i ggrazxshgdec%%n alkyl

| groups(bﬁgeéf,eréhbd:ﬂb 1ﬁﬂiylduélr§11%ﬂ grcﬁipﬁ Sl a%e‘p?dbgﬁzetré §1§Jec1tﬁefor the straight

carbon or nltrogen i nke wherein a - group ¢

chaimyysrsign aplyy F %@Wﬂ%o@deaﬁwl aand (@)alkyR in¢lnde methtyh@ehyl propyl

' i | | ear_a .C ro d for
- Isop I% }qurggtgg)rbng}?yl (g‘gnﬁ&ﬁﬁ%mé’fz esator’flié%ﬁa]ltaﬁ%ﬂgﬂo?ﬁg}“ as “propyl”

specﬁ'mlfpmhé sadight dained Rersptdndnald efeercdi ﬁﬁﬂdi‘vﬁiuﬁ%xﬁhéﬂ%@ chain
N- oxi de and or the S-oxides. Exanples:-and suitable
alkyl gapyupssuckyss igopTanyt rare meceicdey iejranchedchrby pirsbn nol,y A similar

ghﬂﬁﬂg yranyl, pyrrolyl, isothiazolyl,
conv 8giV°%ﬁwr 4 ¥? thlenyl 1, 3- benzodlox0Iy

_ t h%dteamby:i] subntmmnmzarélyhoseﬁ hﬂoﬂi‘fﬂnledir Mokre” groups it is to be

t.hi hol I I,
unde%r.ﬂrsiﬁl'n tnéflpﬁxyporll g]c@.lcgf; gl)[ Ié&%ﬁg*%%érh%y;gnc osen from one of the specified
grouﬁs%rrtﬁ@m%%@gé% yﬁ%wne? {ilje f e FP ity éxlforﬁ s.’

pyridazi nyl, T SOXAZO0
4 @gihq:tdmnﬁqull”-ls &sxqunatedl pm‘ea]lﬂsamrﬁlred |or dsagurated, mono or bicyclic
ring & ? glbdone yr Ee N- oxi de -and
g 5 e A 28RS abVich a blast 98patom ischesse fomy aistogem salphur.or

oxyged) SHBEPHYE [uhless bﬁleﬂvnggs&@fﬂéa Qe&lb&la(;rtﬂlt%ré Y 1RREY rv@ﬂfe?eqn a -CH,-

or - unsat urated, nono or |cy Icrin ai ni ng
groupscagt apienaty bampbhedalvy 4 2($Y)-, carrmgatmagansat@h asgoptibn4lly bear a
ulphur or OXX%p@g , .unl.ess otherw se

€ 6aﬁ<§$e SPHP ! P d Qsaperg ¢ i rvq%fpegagena@nd@qzulpgwwem may
be opﬁaﬁhl@mmdﬁlﬁi toYo§ tHebREIe Qn@)ér the S- (g&@s Eﬁlﬂn@é 4 mtab!e values

sul phur atom may be optionally oxi dised to formt

of thedeqn { ‘arterocyaty 12 6Gonoghabino, PERHGBR PPSA0 0865 1, pyerody], lsothlazolyl

L .| tut at ed
N T e T T
pyrrolidiny Bitismarphaliag, oméweﬁcﬁh@p@era% 3 grﬁ&&pﬁﬁﬂdmyl

o ptionally be repla 0)-. Particularly
tetra Yé’é’P&SE?@&/”CF’W azqlyl, Byrmhb(éyxyrazmw,l mgldwnylalsnxazgl)&, or 6

NomeyBRL, SaPlfis LisoohinbRuty EpTroidthe e befsor opy

pyridine @y okidb dhq fuinblinedN QY. W&@%Fect oY HeQREYh a “heterocyclyl” is a
C clopentenyl cycl ohexyl, cycl ohexenyl, phenyl,
satura‘tpéb ﬁgrﬁ@ y sqt@tapegmr mlwsatuﬂawdamyho or bliy(dwomgdmn;plmmg-\ﬁ or6 atoms of

whlcPF%Tégéaﬁ gﬁ;zc))/rgg% h%%clzrrkﬁnoyrllﬁ??%qnuaépﬁ&t%}] gg S gﬁisr} uﬁciess otherwise
specifeddy bayarambwtmgarma@d 4 @W}%Wah%ﬁﬁ&nall%%@c%dq;y a

-C(0O)-and a ring sulphur atom may be optionally oxidised to form the S-oxides.
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" Cl. 6al koxy" i ncl ude net ho>‘<.y., et hoxy and ’p.ropoxy.
Exarrpl es of "Cl.6al kanoyl am no" 10 incl ude fornmam do,

cet ami_do and propi onyl am no. Exanpl es of
W02@6/064az|5kyl S(Oa wherein ais 0 to 2" includBCT/GB2005/004865

met hyl thi o, ‘et hylthio, methygl sul phinyl,
ethylsulphlnyl mesyl and ethylsulphonyl Exanples of

g Ika 0 i nclu e ro&:onyl nd acetyl. Exanp
Oetﬁ y dWW)“éFﬁ iplfsaRratedor pysaRyRtes: f&ﬂ’éP 3 bioyclic

coof VS YT Sl e 0 S ARG gty
-C(O)J\I—Pattivpllarbl—‘fmtbbyycﬂym’ fioa nﬁnaﬁmhemngfcom@ﬁmfga;ﬁ ke ylomsara blcyclic
al I‘yl and Exan‘pl)%jy] ,of "C2. 6a kynyl

ring c«a}t@ngﬂ%wy atamﬁr%wﬁl;avaﬁwa for "5 inghudesyelopepyl,

cyclobﬁ%%lé?ﬁ))/(%vsw ?%12 @P@H@M C @%&WWMM% ,QpaQHern?ﬂghenyl,_
naphthyll, thtrﬁlﬁ;y@,ah&gdy) aslHopbiadayll.” are -

N Nﬁ% e)ot}yl Q.éaﬁ% @gpﬁgﬁgv?(y %S?é‘?ﬁ;?sééf Gr 6a1koxycarbony1
include %&ﬂﬁ@ﬁbbxh &ﬂ&%@ﬁﬁ%hyl ﬂr&d%%m@#ﬁwb%nwﬁﬁaﬁmyxf |

yl am™hocar
“Cy 6al‘kNp¢N (r@ude aildtlyrcmyz e&ob)aamyprbpwr)e Exdmnpies lof I @maﬂ«aoaylbmmd

mclude Eé,: agtﬁ’igé}ﬁ%h a{)fggy %ﬁl&r’q’fﬁé%pﬁes o? ‘Cy 6alkylS(O)a wherein a is
0t02 nﬁkmale %etmhmy AR, mea@@gu@;mﬁ Uétﬁﬂ@ﬁlghﬁzl sl
yl sul phonyl "

but yl sul’phonyl am no. | es of"

- ethylsuhpbbmdeEmm?ﬂ @fmeladkynoyl’ mskupc oppiayl pixbametyl dixhmples of '
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20

25

30

o AP SRR o ey o g of

““N,N- §(§l%ﬁllk99}é§ﬁlﬂb) ﬁlEfl‘Mle dBXf' met‘h?!anﬁ?f(ﬁ IRk R- ethyl)ammo and

cyclopropyl)ethyl-R7- and | -phenyl ethyl -R7-, and 3-
N-ethyl @hyﬂo) gx@mlbsw Co 6albpn}éxan¢p|1@y] al]yl and 1 propenyl Examples

of “Crglh e R BRY e HaPebP ARgmPasil bie

» “N- (Cl. gaﬂlt}fﬂsﬁrphﬁh‘l@ifwa}@NMet}ﬁ@sul{fl%oyﬂkﬁﬂw @:tﬂyl)sulphamoyl Examples of

gyrl d- 2 eth and S ghol i no) ethyl - and
1{sAY Brsyipamey ) sroMN-(demethyfsplphamexhsned

. N- (megégw{@ﬁgﬁﬁﬂﬁéﬂl%fﬁy?% ]\P&%GalkylgcarPa:B?yl are

methy pidino@eisodyl ead étitylastiephddhgl. Erdhple$ of Nﬂﬂmldﬂﬁylf){caﬁbhﬁloyl are . -

invention is, for exanple, an acid-addition salt of a

dimethydarparabeny! eRé meHudsthy lamngsaRny sEsgmpleeplent 1 y basi c,
e 6afk§/isu1 ﬂgi%h 03Rc16d Heddil ﬂgBH)Flﬁﬁﬁﬁo Y!rergyfsﬁfphSRff}Mln% and

IC Or organi c”acl

t- buty]?.ymhomhhmmoc Eximyiplies bf ‘abiisalkyBulphbuyll’ @nclmahﬂsmlphonyl
citric ogr maleic acid. In

lsoprotz%@%%r»geﬂ E@W@é@egybgz&meso cg&zﬂcwlaﬂ?raﬂm Rigpjnglude 1-
(carboe?éi'/ﬁaﬁ URTCRY IeXarﬁﬁiEqp(FggbﬁreE@:)éthﬁfRa afi@! ﬂﬂg@&l Neand 3-

nventlon V\h I ch y aci dIC i
(carbonm]a])pmaﬂt-R - for ewaplp Ioe(caclemlhty])propy]fibt- asd;B-lQm;fhdl)ﬂ),pr(myl R-.

sal t e.a
Examﬁﬁ@?ﬁ&@ﬁﬁfﬁ% ﬁ S &@etsrprggclg'a?tbﬁ?&bc*@aﬁxample -
(pyrld@ 88k el-RRSAd Wrﬁﬁplﬁﬂclmgb 3 JRE. and 3 eterocycl%{gf)ropg] R - for

physi ol ogi cal | y-accepta cat’ion, tor exa
exampm 8 ipipermeinhirly Bpiopgl-RtH amd 3hiply erndidia; 1 -y ) propy AR

pi, peridi ne, rmr h i ne or 2- ro I

Ratiade p armﬁa? bbB‘FC@P@QFéﬁf‘Gf d owéwbﬁ%dﬁ%%@@n is, for
exam;fl@ramﬂ:@ z(dd)n&mos@h%'f Rich gS@ﬁcp@Pﬁ){e ﬂfvenw&/ﬁ?&){ 1%11%'861\'1/\%; Ct:ﬁlc for

for exanple, a pharmaceutically acceptable ester

am ne,

4 example ah)ﬂdrdeddﬁaem saht witte forlexxtamplepan amrgamic dravtyartioagd,ddueample

aci d or al cohol ui tabl e phar maceuti cal |
hydrochloruP % gro'i)romlc su phu?ic phOSphOI’lSC trgf? oroacetlc c%c or mafe?c acy d. In




10

15

20

25

30

_ hydr%}wfom 5y
'humdr{&la%%l%oh?&p%ﬂodu&etﬂggWe Al@(ﬁl%? @uxt?ﬁi harm seutically

10 acceptable esters for carboxy include -
C _6al koxynet hyl esters for exanple methoxynethyl,
C _6al kanoyl oxymet hyl esters for exanple
wpzoeabagsioxynmet hyl , pht hal i dyl esters, PCT/GB2005/004865
C3 scycloalkoxycarbonyloxyCI 6a|ky| esters for exanpl e
- 1- cyclohexylcarbonyloxyethyT

1, 3- di oxol en- 2- onyl net hyl esters for exanple
addi@nmNi@blehhﬁrrdéaauMaHyaﬁeaptabﬂmaﬂﬂnﬂa coifpdund of the invention which is

xyca yl ox eth esters for exanple, )
S“fﬁ‘ile‘i’i‘gt %ﬁb‘%} é%ﬁ"ofgﬁ B¢ t*HSr Oréﬁam Risy? $9d1ums o petagsinm sal ay alkaline
crofAERSK, G SU0 S BBl L GRS oVt it an
orgafiiobasel \ahl(:lll pffomis tghpsiopgraly-dea@piablegatup, fonetangsa salt with

sters such phosphat e esters _and
methé{{] &f B 12191'“"& fapeth Qﬁaﬂn% Bipstidine BpEpBolRROTNi ch as

.nm(Q}&8§R&&h9ﬁmkﬂﬁ in vivo hydrolysis of the ester

bréakdown” to give the parent hydroxy group. Exanpl.es -
of Aniravyd bydralylsyble ettbresfa donglound ofithe ez (I OXMalan@ catboxy or

2, 2-di net ropi onyl oxy- met A selection of in
E%yfg k. %E‘i;‘f’é?‘a?f‘d‘n“ﬁi%’g“ﬁ?l?}a% estewhigh dy dgolysed in the

substi tut ed benzoyl eny acety ycar ony
acce;(tabie gqstvns farl dayboxyandodea€ ecatiaixgmsihyl elitar ot exampirmsthoamekthyl,

Craaflabfitef SR S sarglf ROVl PG er 1

. Cs. gcﬁé‘laﬂﬁbg&aﬂfon)‘;l‘&?@] {aﬁ@'ﬂ&ﬁex@ ForR&AABW 1- bf@é)ﬂ&?lcﬁﬁfoﬂﬂgkvﬂﬂyl'

pI perazi no 25 i nked from a rrng nltrogen atom
1,3- dapxm;tn Dmﬁme@w@agﬁem dort exemple pmethyl-)dsdibkalrn-Gfortyheethgl and

- Cranfiffvear SR BT Bl oo b s e

forméd4t ady chibORE Efohp iR dohlﬂoﬁnds(bfbﬁs mﬁﬁéﬁ ood that the
“invention enconpasses all such

0]
di fé\%tr@rzecohxsdmb'@lgﬁsiergé @rpempognd @ghef@muhaﬂ) poszesg a hydroxy

erouss Rty ins it P PRt Pt S iemand Brasoime gl et and

relatddWoiipoands(vilich B34 rd30R SE&S i ¥o ih?@ﬂo@sﬁﬁfﬂh@%ér\ﬂréa)kdow@to give
2006/ 064251 PCT/ GB2005/ 004865 i's al so

the pamntdrydtaoqrotmmExempteaiofi acoyloapaliyl afiers melideranetbaynidthoxy and
Xi st i ted as . well as unsolva%e f or ms. such

2, 2-dfj ar}h)?lg{.opé% emetﬁwr & selechign gk in yjiyo hydr e ester formmg groups -
for h}tﬁgﬁj mtRad alkaadyll hgizbylVSiEhl BRe P&ﬂfﬂ%&ﬁ@éa 8khzogH

sol vat ed forns whi ch possess inhibitory 2t|V|ty
phenyagegylt ¢Ikm>@arh¢ayldécs gm alkat caabdrataestarp)s daﬂqlcasbahmlyl awd;

Rt e 58 i BFBTED. B o Bl

carboR @@ty UBfa@{pﬁeﬁff sub@it@intedd 8hzofR ind18dd WEFpREER £id plperazmo v
fluoro. R is hydrogen. 10 R is fluoro. R2 is halo,

linke¢t {ramon BRg @Trosen aipm via Rmethylengl growyr tothe Badridyiposition of the benzoyl

Ting.

Some compounds of the formula (I) may have chiral centres and/or geometric

~ isomeric centres (E- and Z- isomers), and it is to be understood that the invention

encompasses all such optical, diastereoisomers and geometric isomers that possess CDK
inhibitory activity.
The invention relates to any and all tautomeric forms of the compounds of the formula

(I) that possess CDK inhibitory activity.
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R2 is fluoro, chloro, cyano or met hyl . R i'é‘”fhl‘uo‘ir'o,\ -

chloro or methyl. 15 R2 is fluoro. Rz2 is chloro. R2
cyano. R2 is nethyl. pisOorl. 20 pis0O. pisl.
Wolzgoﬁ%iménd where pis 1, R2is ortho to the -@F@)(W%S‘PWM%D
group of fornula (1). plssl and R2 is ortho to the
- (O NR3R4 group of formula®l). pis 0-1, and where p
is 1l R2is netato the -C(ONR3R4 group of fornula
( Iis glsg twbe padersigods tiabeariatn gampaunds ef the Sormuda dy ran @m;tsn

solvated 352 ﬁﬁils‘is ke ?Vattgd %)iﬂ?l? Suc %s:\ﬁg Bga:%élg#grdg tfgé o rru!a &,

' under@ﬂb@d thad m@em&nﬁbh ¥nEahReies dllfsﬁﬂmd]vaiéd)ﬂﬁ?ﬂs w@khgﬁiskesk CDK .

carbocyclyl or heterocyclyl; wherein R3 and R4 may be
lnhlbltqm@[é)‘éﬂb’ently optionally substltut ed on carbon by 30
O'?’% a lﬁlgggl%e% gglegnlc% RS ale és fo?rggvgegnh%m u%g a¥ be used where
appro@ﬁﬁtb Miftl dny ofutiesddfinitiad, (ﬂéﬁnﬁ (Qkﬁﬂ)@dﬁﬁﬂn@d&ﬁeﬂ hereiiBefore or
wherein R5 is selected from hydr oxy,
herelfﬂﬂRF(O 6al kyl ) 2am no and heterocyclyl; WO 2006/ 064251
Cﬁ%g 9 R6 is selected fromd _6al kyl and
ba %é‘a"?éﬁ’g’g .wWherein R6 may be ‘i ndependent |y
om‘n@hw:bgensubstltut ed on carbon by one or nore R13;
43 is nmethoxy. R3 and R4 are independently select ed
eror’ﬁﬂy‘HPogen CL6aI kyl,  carbocyclyl or 5
h R3 and R4 may be independeritly
og%tz?%%g%{’l %st| y;d on carbon by one or -nore R5;
m}w\lmebe'rdl lgeﬂk)SaI d heterocyclyl contai ns an - NH

- noj ,ety that nitrogen be optionally substituted by
aRgr*%) borge‘Fl%%’Pe%D’aPPé’ Ylwherein R5 is hydroxy; and

. [ Vi and R4 are independently sel ected
R?{orlrfﬂuﬁbo(ggé]&d 53 k]yl or carbocyclyl; 10 wherein R3

R iRduoray be i ndependent |y optionally substituted on
rzbﬁ%lg% one or nore R5; wherein R5 is hydroxy. R3
a e independently sel ected from hydrogen,

m;gzhy& an6t hyl, isopropyl; cyclopropyl,

tetrahydropyranyl 1, 1 -dioxi dotetrahydrothl enyl or

piRjés ingthprly| wherein R3 and R4 may be independently

Opt.isgﬁally substltut ed on carbon by one or nore R5;
ein _

pisO.
pisl. .
pis 0- 1 and where pis 1, R?is ortho to the -C(O)NR’R* group of formula {@.

pisl and R? is ortho to the -C(O)NR3 R* group of formula (I).

pis 0-1, and where pis 1, R? is meta to the C(O)NR3R4 group of formula (I) and R?is
selected from fluoro or methyl. '

pis 1, R? is meta to the -C(O)NR’R’ group of formula (I) and R? is selected from
fluoro or methyl. 4 ,

R? and R* are independently selected from hydrogen, C;.salkyl, carbocycly! or

heterocyclyl; wherein R® and R* may be indépendently optionally substituted on carbon by

one or more R’; and wherein if said heterocyclyl contains an -NH- moiety that nitrogen may

be optionally substituted by a group selected from R®; wherein

R® is selected from hydroxy, N,N-(C)_¢alkyl)2amino and heterocyclyl;
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15 said pivpveri di ‘nkyll may be opt| onal I y substltut ed on

nitrogen by a group selected fromR6; wherein R5 is
sel ected from hydroxy, dinethylam no, norpholino,

wWa Hogp@2Phol i no, pyrrolidinyl and piperi di nylPCTREB1085/004865
sel ected from net hyl, ethyl 3nd t - but oxycar bonyl ;
wherein R6 may be 20 indepéridently optionally
subsgtituted on carbon by one or nore R13; R13 is
netthdx§eleate! faem Orazsalayleandr@esp&nmuopys sltecdie R’ fitagrbe -

 indepd E%P o IX%W“’%‘& %f’%%"?’% -%’ G 5&{89@3‘1 )R8 and R4

ma)R Qmﬂd@@endent ly optionally substituted on carbon
by gne or, nore R5; and wherein said piperidinyl may be
opf gR&R! 9f625d@§DéQntlwwﬁl§dtedlﬁrom hydrgsm, By.catkydy @uieyclyl or

heteREY 91 et I S Bl Sevilpendrally Phcis sy tisdbm carbon by

one bysibageh andmzlhbt\éln if gilm‘ll:teﬂf CEAREIRPY NH)
and R 4 may be |ndependentcly)§/]¥opt|olnal Y su §{el tﬁtaggm%enmay

be optienadK suRstigred by a graup sescted filosr BY;wiRein &8’ liytebrdoonyy.; alBR is

 Cig Q}? R4 are independently sel ected from hydrogen,

hyl, cyclopropyl, 30 2-hydroxyet hyl,
Réhﬁrj/Rﬁaxﬁeﬁdldi)Ieﬁldeﬁtly Iselefte® G hyirelet! € salkyl or carbocyclyl

ahydr ppyr an- 4-
wh61]e1 ﬁdt‘r&(}% doeePe mﬁmrdﬁmbewtmyﬂy substifutest dnydasminrinedrieydr more R’;

herki Rt i met hyl am noethyl, piperidin- | -ylethyl,
e f%r%&ﬁ nget hyl, 1-(2-net hoxyet hyl ) pi peri di n-4-yl,

2 R mmmhubomapeﬁehu seleetpd frol | methl EE -
1 t but car bon){l )y Toerl dlrn qudge\r}\omgo%é/ 064 Zﬁ)?popyl
cyc géIORBiOéﬁﬁdherdn@yﬂ ﬁdepelm:!eyit Werein R’ and

4
R “%5'8@3%‘%%%@&39{@ B%{ rﬁgg Sﬁflgér?/ J) ﬁercbr}/ 6“81‘)1( oertrrl? re’R5 and wherein
said pipetitipy pnmebé dptmnél-ly lsubsfx&tm xﬁﬂrogérﬁby DgeppRaeatd from R6
wheSE| ected from hydrogen, nethyl, 2-hydroxyethyl or

8’3’/ch opropyl. 5 R19 is selected fromethyl, isopropyl,

CyR} RRERYEA %Mdfroﬂy, et étfmfn&%l ﬁ]tsop%ﬂé) 1@{)) tt}é@)}éfforgnbolﬁnxl

© R19 is selected fromet
yrrqhé‘dp’ﬂ apd piperdioyk; s sel ect ed from cycl opr opy! et hyI 10 .-

seI ted f opy t hyl R19 | '
sk el eeRe T Bhiyehoh by T SR Eadon whermRd may be
indepeadéit aliyf dubeitaraRYh f wl,
pnet,tgo?)@r?gfﬁylyf d]r tcyc Om%}g&"b&d&g%ﬂﬂ{s&%ngt hyI .15 R20

i R eﬂwrzthoxy
R’ and R* are independently selected from hydrogen, methyl, ethyl, cyc]oprof)yl,

tetrahydrofuranyl or pi_peridiﬁyl; wherein R? and R? may be independently optionally
substituted on carbon by one or more R>; and wherein said piperidinyl may be optionally
substituted on nitrogen by a group selected from R®; wherein R is hydroxy; and R® is methyt. '

R? and R* are independently selected from hydrogen, methyl, ethyl or cyclopropyl;
wherein R and R? may be independently optionally substituted on carbon by one or more R°;
wherein R® is hydroxy.

R’ and R* are independently selected from hydrogen, methyl, cyclopropyl,
2-hydroxyethyl, 1-methylpiperidin-4-yl, piperidin-3-yl, tetrahydrobyran-4—yl,
1,1-dioxidotetrahydrothien-3-yl, 2-dimethylaminoethyl, I-methyl-2-dimethylaminoethyl, -
piperidinv-] -ylethyl, 2-morpholinoethyl, 1-(2-methoxyethyl)piperidin-4-yl,
2-thiomorpholinoethy], 2-pyrrolidin-1-ylethyl and 1-(1-butoxycarbonyl)piperidin-3-yl.
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R20 is isopropyl. RO is difluoronethyl. RO is

trifluoronethyl. R20 is nethoxynethyl. 20 R20 is

cycl opropyl. R6 and Rl2are independently selected from
WO2Peoyataey| | C _6al kanoyl, C: 6al kyl sul phonyl PCEGB2005/004865
- 6al koxycar bonyl, carbanoyl, 'J)\I-(CI_GaI kyl ) car banoyl and

N, N- (C1_6al kyl ) car banoyl ; \leefei n R6 and R12 may be

i ndepengent|y optionally substituted on carbon by one

o e & Ruesindepenpentlyrsglested dram hydrogen, mesiyd c3-hydrokysshyl,

' ' s Vi nppynd of formula (1)
cyclo%%??f&éééﬁ%g¥&elj§ﬁ{ar§%é )I B\F/\E\éllrlegﬁﬂ@%ﬁ%ggg&#gdr ogen or fl uoro;

RR’iand [Rélage indyimendernly selectedlfiom hydp&f) dellyl 3DhiR& oryisdhy¥br

are jndependently selected from hydrogen, Cl-6alkyl,

cyclopiophlocycl yl or heterocyclyl: wherein R3 and R4 may. be

o nRRERERN onf Bl CRBbioby £ U Tbi bR, £ T eRen IS
cyclobutyL NH noi ety that nitrogen may be optionally .

~suhstituted by a group selected fromR6, WO _
23?06ﬁ681&2t84ﬁrﬁmt 005/ 004865 R5 is selected from

hydy ' : | )2am no and heterocyclyl; R6 is
~ sé?egi%l °¥??&%ﬁ@§ﬂb| and C _6al koxycar bonyl ;
- WiRE? BiseleR8d fimyn yeloproyidmethgent 1y optional Iy
syhstituted _on carhon by one or nore R13; R13 is
nizt hﬁﬁ?@c@gﬁf@ {-¢y<eprepylsthyl-r om et hyl , i sopropyl ,
) I's methyl, yl',” 1rsopropyl, difluoronethyl,
t i’} iswoatioytethyl, jsopmpily difluetdryéthyly trifupedmgthylpyethoaymathyl or
- har maceutically acceptable salt or an in vivo
cydoﬁr)‘?mlol ysabl e ester thereof. 10 Therefore in a further
aw‘égtmé'ﬂf,ylt he invention there is provided a conpound
of formul'a . (I) (as depicted above) wherein: R is
hﬁari@gén’l-or fluoro; R2 is halo, cyano or Cl-balky]; p
i?%(o. or 16 5 R3 and R4 are independent|y sel ected
f o PEFFdeén, a _6al kyl, carbocyclyl or .
- hePtraendryhethyherein R3 and R4 may be independently
,o%g(;.onally substituted on carbon by one or nore R5;
ald \ifyaledramethybai d het erocyclyl contains an - NH

MR R nidhdyi 098N MRy |

R? is cyclopropyl.

»ngﬁéewh%hh&ﬁobhﬁycl opropyl ethyl or cyclobutyl: - -
R20 I, et i

' R®and R'? are independently selected from C.ealkyl, C.¢alkanoyl,

Cilealkylsulphonyl, C;.¢alkoxycarbonyl, carbamoyl, N-(C,.salkyl)carbamoyl and
]\ZN—(C,-@I-kyl)carbarMyl; wherein R® and R'? may be indepéndent]y optionally substituted
on carbon by one or more R*. -

Therefore in a further aspéct of the invention there is provided a compound of formula
(@) (as depicted above) wherein:

R' is hydrogen or fluoro;

R? is.halo, cyano or C,_alkyl;

pisQorl;

R’ and R* are independently selected from hydrogen, C,.¢alkyl, carbocyclyl or
heterocyclyl; wherein R® and R* may be independently optionally substituted on carbon by
one or more R®; and wherein if said heterocyclyl contains an -NH- moiety that nitrogen may |

be optionally substituted by a group selected from RS

b
Mg
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be optionally substituted by a group selected fromRrs:

wherein R5 is hydroxy; and R6 is Cl 6alkyl;. 20 R9 is
selected fromethyl, isopropyl, cyclopropyl nethyl,
wdl200y/64425r opyl et hyl or F cyclobutyl; R20 is ngmifgBiooSbo4ses
a pharmaceutically acceptable salt or. an in vivo
hydrol ysabl e ester thereof.-Yherefore in a further -
aspect of the invention there is provided a conpound
Rf & seldcaed f2dm hgtdro(cﬁs?vwe(m],gémﬂ)fab@ﬂ(ﬁéndmér@bﬁ] IR is
ﬁaoge or fluogro; R2 is halo or O cal kyl; plsOorl
te&rf@m kereller] ded Cryalkexysatbenyl mhereiry BE owe e

indefn &i?y R SRR g et PO 5 K 5 hon by one

orR semﬂﬁmy,whereln R5 is hydroxy; R19 is selected
sopr 0(8% and . R20 is nethyl; WO 2006/ 064251
enipdBameshyL. isoprapylecysionromidmethy b dayglopropylethyl or

Cydgﬁfﬁptable salt .or an in vivo hydrolysable ester -

thereof. Thereforé in a further aspect of the

[ nRé ns imethyl feetnyd, issprppydy diflacrometionpeifindroddetiyd Vrﬂ'b'ﬂh@xyrﬁétﬁyl or -

qepl cted above) wherein: Rl is hydrogen or. fl uoro;
cycl is fluoro, chloro, cyano or methyl: pis 0 or 1
hydr ogen,

ora %ﬁe‘%ua@?%ﬁ%g@? %]ggtr%ly . ox hcggsafbfeoégerwgeo%e |

| - Tiedréfprinpefurttiemasgedt lof thei mﬁnltldn IthercSrs)ﬁrovxded a compound of formula .

tetra -

'a)@T‘@PﬁFéi$8%¥éﬁﬁﬁﬂ9droth|en 3-yl, 2- dlnethylan1noethyl

1- Hbgh,%,hm%egbpﬁg&xl am noet hyl , 10 pi peridin-1-ylethyl,
ol inoet hyl, " 1-(2- nethoxyethyl)plper|d|n 4-yl,

'2 R ISdﬂﬁh)s presbioneisdliyl;, 2-pyrrolidin-1-ylethyl and
1 t(putoxycarbonyl)plperldln 3-yl; R19 is selected
hly i sopropyl, cycl opropyl net hyl , : -
1 K%/&idqpm@yﬂd% e 16X&d 25ty
et h%d i soprop f) m?%f i%uor omet hyhx' mgrgxlg?f] 6§lk2FtCQﬁJOFyClyl or
heter x‘}’h@’?h‘}ﬂ a;;d R* ;nﬁa)cbtcindgpempyritly aptioaally substltuted on carbon by
tabl e r

eeutl aII or an
one R IRIERS At Rt iCSR R S8 oAbt a8 N naie it mitrogen may
be opRisp&IB! subktituied byVEBhp SleddBREMIFE; %Qﬁéimﬁls%yngMG

CHﬁPf f.ormul a (I) (as deplcted above) wher ei n:
R" is selected from ethyl, isopropyl, cyclopropylmethyl, 1-cy’c10pr§pylethy1 or
cyclobutyl; |
R?is methyl.; »
ora pharmaéeutica]ly acceptable salt or an in vivo hydrolysable ester thereof.
Therefore in a further aspect of the invention there is provided a compound of formula -
(I) (as depicted above) wherein:
| R'is hydrogen or fluoro;
R? is halo or Cysalkyl,;
pisOorl; v
R? and R? are independént]y se]'ec_ted from hydrogen, C}.salkyl or carbocyclyl;
wherein R? and R* may be independent]y optionally substituted on carbon by one or more R ;
wherein R’ is hydroxy; |
R" is selected from isopropyl; and

R¥ is methyl;
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R is hydrogen or fluoro; 20 . R2 is fluoro, chloro,
cyano or nethyl; . pisOorl; R3 and R4 are
i ndependent|y sel ected from hydrogen, nethyl,
WOz Blyethyl, cycl opropyl, tetrahydrof ur a®CHiGR209/004865
1- et hyl pi peridin-4-yl; R19 5§ sel ected from et hyl,
i sopropyl, cyclopropyl net hyl”;” 1-cycl opropyl et hyl or
25 cyclqbutyl ;- RRQ is nethyl; aor a pharmaceutically

ora i‘)‘"teHBP*’ilysaéF%Pt%tﬂe sHt Pranpy e oy drdy spbletsisier thereaf.
t : ' t_of .the
| nnrs $hATLAhe dpech oPul thiiibn BRRER briaodi sqmapungof formula

(I) (ak dspideepiabde) waleesie) wherein 30 R is hydrogen or .
fbgprg; R2 is fluoro, chloro or nethyl; pisOorl; WO
2006/5 0B8N PR 2005/ 004865 -13 R3 and R4 are
i t m hydr ogen, nethyl,
2?ﬁ§§?@§§£%§¥F§§#5ﬁE§5 %%gbpyl; R 9 is selected from
i goprdopyl;; and R20 is nethyl; 5 or a pharnaceutically

acceptahble salt or an in"vivo hydrol ysabl e ester.
t ﬁgr%‘dﬁz ¥ IndRperienthaaglecied Gpmiidrogananethncy gerserly ed

2 e ARl BB D BB,

1,1-diaxidatetrahigbtioeny-3 at) 2dimsdteylamheesgf, 1 -méthylkpidihahylaspeethyl,
. 0Of the jnvention there is provided a conpound of
plp?%?ﬁaﬁ%t@r ?-f%(gp@@tr@atw,drﬁ2eaasthﬁ¥>ée§h>§),plwggdlrﬁ;yl,34, 51,
2-thioerpRQlinddthy1, 90 idpter BGSld Woeridin-3-yl:
lac(;):%)pt é\nbl eysa'l ?ﬁgt?]- anq)i-y A@[\l}fl\t}glﬁhy ?)gfd))/(gg%}%nyéé)?%eg idin-3-y;
t Her eofelecddfen eth]; aspeayd, cytlopivpyinmtieylf 1 -opclap@pyledstor
! ifh relate to the conpound of fornula (I) or a
Ye'oBHgPraceuti cal Iy acceptable salt thereof. Another
agpe et mathyl By RiRPEHy LI HYERb ety RN HER ey R HRERRS mleflyl or
preparing a conpoun of formula (1) or a
cycloptepyhraceutical |y acceptable salt or an in vivo :

or a ppPRRRYRAN) eibleble SR8 bu i hahcable et el oo |

defftiepskeiim a e bapect 1) the GRAREGSBEAS ; roRiRA&SBnfbund of formula
reaction of a pyrimdine of fornula (FI): 1 RgR

- (D) (ag depicted\pbmye Nwherein:

R' is hydrogen or fluoro;
. Rz 1s fluoro, chloro, cyand or methyl; .
pisOorl;
R> and R* are independently selected from hydrogen, methyl, 2-hydroxyethyl,
cyclopropyl, tetrahydrofuran-4-yl or 1-methylpiperidin-4-yl;
) R" is selected from ethyl, isopropyl, cyclopropylmethyl, I-cyclopropylethyi or
cyclobutyl; - ’
R¥is methyl;
or a pharmaceutically acceptable salt or an in vivo hydrolysable ester théreof.
‘ Therefore in a further aspect of the invention there is provided a compound of formula
@ (as' depicted above) wherein
R'is hydrogen or fluoro;
R? is fluoro, chloro or methyl;

pisOorl;

P ’
e oy
R
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'WN(II)

aniline of formula (I1l1): OR N HZN R4 (R2)p

(I'11) or Process b) reacting a conpound of fornula
WQ(3006/0649D 2006/ 064251 PCT/ GB2005/ 004865 - 14 @CR/GER003N4865

N H(R)p (1V) wth a conpound of formula (V): R
RX RI9 N 20 NRXx R T N-B{V) wherein Tis 0 or

S; Rx may be the sane or different and is sel ected

f rRﬁhﬁlehﬂeyhdepeﬁdenﬂy e€leasd fr))mf I%Qﬁ%eﬂgmémyﬁ@-}ﬂ/d?&x ethyl or
Jormia (VI): O N9 RI \~ OH Yo

. cyel ‘(W/?By 10 or an activated derivative thereof; with an

angres ofi ol Hy,lnqsépvégﬁ and

R?is methyl; _
or a pharmaceutically acceptable salt or an in vivo hydrolysable ester thereof.

In another aspect of the invention, preferred compounds of the invention are any one

- of the Examples or a pharmaceutically acceptable salt or an in vivo hydrolysable ester thereof.

In another aspect of the invention there is provided a compound of formula (I)
selected from Examples 9, 13, 14, 34, 51, 79, 80, 81, 90 and 94or a pharmaceutically
acceptable salt or an in vivo hydrolysable ester thereof. '

o Preferred aspects of the invention are those which relate to the compound of formula
Mora phérmaceutically acceptable salt theréof. '

Another aspect of the present invention provides a process for preparing a compound

of formula (I) or a pharmaceuncally acceptable salt or an in vivo hydrolysable ester thereof

which process (wherem variable groups are, unless otherwise specified, as defined in formula

- (I)) comprises of:

Process a) reaction of a pyrimidine of formula (I):

1)
wherein L is a displaceable group; with an aniline of formula (II):
0
N/R3
LY
H,N
. (RZ)p
am

or

Process b) reacting a compound of formula (IV):




HNRS&H‘(VII) or Process d) for conpounds of fornula N -

(I) reacting a pyrimdine of fornula (VIII) R19 R N
NRNN-12 15 N (VIIl) wth a conpound

WOfZB‘}ﬁf?ﬁfzél(m WO 2006/ 064251 PCT/ GB2005/ 00488§T/G~Bi¢%05(904865
N Y (R)p (I1X) where Y iggqa displaceable group; and

thereafter if necessary: 5 i) converting a conpound of

the fornula (1) into another co %pund of the fornmula

(1); -ii) renoving any protecting groups iii) form.ng

a pharmaceutically acceptable_sa orRJn Vi vo

hydrol ysabl e ester. INHgs ' bIe gr oup;

sui t abl e val ues forC;L$re P a hal ogeno or

sul phonyl oxy grougn~foryN ] e a c Ioro br ono,

met hanesul phonyl-oxy or,H10 tolggne-4-sul phonyl oxy

.group. Y is a displaceable grou? sui tabl e val ues for

Y are for exanple, a haloggﬁ% or - sul phonyl oxy group,

for exanple a brono, iodo
wﬁhd¢mﬁmwmdoﬁﬁﬁHQMasqlphonyloxy group.. Preferably Y is

i odo. Specific reaction conditions for the above

reactions are as follows. gb Procesg*a) Pyrim di nes of

formula (11) and aniling® o rimfa (111) may. be

react ed together i) ih the|presénce of a suitable

sol vent for exanpl e 2a ék h™as acetone or an

al cohol such as eth ¢ but'anol or an aromatic ‘

hydr ocar-bon such as toLN e or N-methyl pyrrolidine, L

optionally in the presence of a suitable acid for k

5 exanpl e an inorganic acid gwgh as 20 hydrochloric aci d

or _sul phuric acid, or an organlc aci d such as acetic
wherei Tds QrorSs Ryineayzhei the gasme er diffenentayidds selogted g@n‘(ﬁl—ﬁ}kdhalr

Proce?.s Ee)frggc? ngtaﬂr or}f{)rl?r?ulg Wﬁe of OC. to reflux,

er abPy A

s

R20—<\.
N

(V)
"10 - or an activated derivative thereof; with an amine of formula (VII):
HNR’R?
(Vi)

i
N
Mg

or

Process d) for compounds of formula (I); reacting a pyrimidine of formula (VIII)

.Rl9 ) l \N

15

with a compound of formula (IX):
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i1) under standard Buchwal d conditions (for exanple

see J Am Chem Soc., 118, 7215; J Am Chem Soc.,

119, 8451; J. Org. Chem, 62, 1568 and 6066) for
waoeaopd4esii n t he presence of pal | adi um acet at @CTiEBD05/004865

sui tabl e sol vent for exanple an aromatic sol vent such -

as toluene, 25 benzene or x-yll5ene wth a suitable base

for exanple an inorganic base such as:caesium

carbonate or_-an organi ¢ base s@ch as

pot assi um t - but oxi de, in the peser}?e of a suitable

ligand such as

2,2 -bis(di phenyl phosph 1 %l napht hyl and at a

tenperature in the rangs 25 t&* 80C. WD 2006/ 064251

PCT/ GB2005/ 004865 _%6_. Py¥inidines of the formula

.(1l') where L is chloro nmay @?é)pprepared according to

Scheme']: RI9 R NR" RI9 R~N | ~ 1 Rx HZNH2 | 20

NzO NT NNH R NaOwe, n-@¥PpH N M 100C N (M I1). -

: I\Bg@ RI9 Rl N. SOCClz, zo N(Il) RNOH N
Wherf dgcqwacﬁ%&i%%ou,gm lines of for mJI a (lll) are -
“and tﬁaﬁmrefﬁdck%a@val | abl e conpounds, or they are known in

the literature, or they are. prepared by standard
i) copyegiingsaeampavadef the forrula (b intPrpebsscampBatpbthedoraila (I);

nd_conpounds of fornmula (V) are react ed.
if) re{n%('{ﬂ?ﬁg},&m\{ga% SHIHUBt e sol vent such as

iif) fd\dnmﬁg hyhpacatticallysieeptable Ratk anelvivt hy%lr&lﬁ%@er &tyre in
the, range of 100-200C, preferably i'n the range of

15 isardieplaceghle gaeur; F@F@bﬂesvaélﬁ%ff@ﬂamwfml@xwidwdtaéqgenmor

! sulp@ggloagrgﬁo%g% Bl SRS S NG RsFRpabdon ™™ ©

toluenantmhﬁbﬁyloﬁogmopnds of for rrul a (V) may be prepared

according to, Schene 2; WO 2006/ 064251
PO/ qugblf%gup,sg}yable values for Y are for example, a halogeno or

sulphonyloxy group, for example a bromo, iodo or trifluoromethanesulphonyloxy group.

" Preferably Y is iodo.

Specific reaction conditions for the above reactioné are as follows.
Process a)  Pyrimidines of formula (II) and anilines of formula (IIT) may be reacted
together: .' | o ’
1) in the presence of a suitable solvent for example a ketone such as acetone or an aicohol .
subh as 'ethaho! or butanol or an aromatic hydrocarbon such as toluené or N-methyl

pyrrolidine, optionally in the presence of a suitable acid for eXampIe an inorganic acid such as '

. hydrochloric acid or sulphuric acid, or an organic acid such as acetic acid or formic acid (or a

suitable Lewis acid) and at a femperature in the range of 0°C.to 'reﬂﬁx, preferably reflux; or

i1) under standard Buchwald conditions (for example see J. Am. Chem. Soc., 118, 7215; J.

Am. Chem. Soc., 119, 8451; J. Org. Chem., 62, 1568 and 6066) for example in the presence of

palladium acetate, in a suitable solvent for example an aromatic solvent such as toluene,

benzene or xylene, with a suitable base for example an inorganic base such as caesium

. carbonate or an organic base such as potassium-r-butoxide, in the presence of a suitable ligand

such as 2,2'—bis(diphenylphosphino)-] ,1'-binaphthyl and at a temperature in the range of 25 to

80°C.




RIO9 HRI9 1} 20 MMyBr THE 200\~ R -~ OCH -20CR .

N (Va) N< (Vb) MQ2 dioxan A R9 DVFDVA A} (V)
20NO R-4 N (Vc) Schenme 2 Conpounds of fornula
WO 29006 AH (Va) are commerci ally avail abl e conPOl/G#2005§p4865
they are known in the lit (_aégture or they are '
prepared by standard processes known in the art. 5
Process. ¢c) Acids and ami nes may be coupl ed together in
t Heripridiggnelethe forguda (Iawhere Las Gplormepay bageperedscendiagdo
ScheMEPL 1 de coupling reagents known in the art can be
enpl oyed as suitable coupling reagents or for
exanpl e car bonyl di i m dazol e ygnd

di_cyclolt;eRI bod®'i ni de, tionally int

of a cataly h as- di | am nopyri di
4-pyrrolidil pyridi ne, g‘blon Hylnthﬁp
balg@ npl e t‘rrefhy‘l—a'nrrre-——pyerJ_gge
2,6- \-aI/ yl - pyri di nesNsowk, aBudrb- | utid J

2, 6-diNtertngutyl pyri digpec Suitabl e sol vents | lellﬂje

di met hyl acet am de, di-chl oromet hane, benzene, o
tetrahydrof uran and di net hyl f or manmi de. ‘The coup|ing
reacti on may conveniently be  perforned at a NaNO,,
tenperature in the range of -40 to 40' C. "Suitab eIfICl(aq)

- activated. acid derivatives include acid halides!

~exanpl e acid chlorides, 15 and-active esters, if or
exanpl e pentaf | uorophenyl esters. -The reac woﬁ{ N
these types of conpounds with amnes is [ kngwn. in
the art, for ﬁxarrple t hey SRy react edy i MNth -
presence of d base, sOthas those descRi afove, Nand OH
in a suitable solvent, such as those -desckj
The reaction may conveniently be perforned at a .
~tenperature in the range of -40 to 40C. 20 Congkdnds

-of formula (VI) may be prepared by adapting Process

"a), b) or c¢). Amines of fXfeued (VI1) are comercially |
av I 0, [

PP AR o SRR 3o A hABRLT S BB DaBupls Br ez et povn in

the litkragwe, drihdyhee prepare®y %%65:@@#8&150?%6@210%/ a91048 65

Process by ~ Compounds of formula (IV) and compounds of formula (V) are reacted

together in a suitable solvent such as N-methylpyrrolidinone or butanol at a temperature in the
range of 100-200°C .preferably in the range of 150- 170°C. The reaction is preferably '

conducted in the presence of a suitable base such as, for example, sodium hydride, sodlum

\\;&y’;}

methox1de or potassium carbonate. ' L ' N

Compounds of formula (V) may be prepared according to Scheme 2:
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-18 Process d)vcbhbbﬁnds'bf fb}nulé‘(VTllj.éﬁd amines

of formula (1 X) nmay be reacted together under

standard Buchwal d conditi ons as described in Process
W@2008he2sly nt hesi s of conpounds of fornmula (VI I#QT/G6B2005/004865

described in Schenme 1. Conpounds of formula (I1X) are

comercial ly avail abl e conpolfids, or they are 5 known

in.the literature, or they are prepared by standard

processeR'knovd in the all. It will be apprgeiated

that certhin of the variouys rjng substituents injthe
. conpoundsN pregéh&ﬁ?h@gﬁtion may 2be Nt r Eﬁd_
by stfa rd[aromatic sylpgt i tution react § oy H

generate conventional functional group
nndifications(g??her prior to or innediatep§ (Vb)
follow ng the processes nentioned above, and as such
are included in the process aspect of 10-th MnO,
““invention. Such reactions and nodifications | dokade,
for exanple, introduction of a substituent {(px neans
~of an aromatic substitution reaction, reduction of
-substituents, alkylation of substituents angy

oxi dati on of substituenti) FBf1A eagent s andﬁreact on
condi tions for guch pﬁexx%Lﬁ4§;iape~melI2$nq@n i he
chemical art. F%ticular exanpl es of arpl Cc

substitution reactions include the introdosti
nitro group using concentrated nitric acid, Nhe Bc)

i ntroduction of an acyl group using, for exanple, an
acyl halide and Lew s aci 8chesiech as al umi ni um '

trg [ under i e Crafts conditions; the‘ - -
eSS pO 8t BN k5 Ot eortrof R Ty aabys Coamauags, or they
are kaowin ket Siteagtuek, 65theR arSprapaied B stahdard sk dRlowiNRShe art.
- Friedel Crafts conditions; and the introduction of a

- Procgsgichgerdeigt dishamipgy may bt apunischiiopetber inftherprgidnice af 2 switable
| r A . AR | :
couELAE R0 Bl DR R U AL e os

- suitalsle nowgHlg reagentsysit fopexdniptatarbony Wit daksleand N t he

dmyééfsence of. hydrochl oric acid with heating; oxidation

XY IRGArRasiiignfe orirallyip g rigienes oba wafalustispelons/| . | t

_ dime%ialmiﬁ‘énpé@id% cﬁ‘?ﬁﬁﬁﬁhﬁﬁrﬁfﬂ%ggﬁ& d ioﬁglwei/nge% f)rlr?ag%r}rcg %%tgibgsnesfqr

ment i oned here it may necessary
Examplotriettylamye gonsite, w2, qrddafigl-byridines siohpoRedstidiiber
er or desirable

260 B e Bl RoRehts st g e g s romedene,

benz%,y t%ighwd?&fufaﬂ B QiALthylFSRARMEE 'ﬁfé%bg@?@%%%&ioﬂ%ag{e &%P%}iénﬂy be- :

e ‘used in accordance wth stan racti

_ perforthédstarternpentusen the YwhgSoéetd, toR0BCecti ve G oups in

O gani c Synt hesi.s, John Wley and Sons, -1991). Thus,
i PUraYe pgihvated a5 %@’aﬂr’%ﬁ‘élué%%d halides; fop cxamaplp esigl chlorides,
4 oD QY ; y o -
B e e PhE Rl IRy of
compfpulutse’oth inlgingfr sweelf loTovani(r))am' arg for ?)althYé they lﬁ@y@fe&bﬁ?stédsin the
or &exanpl e,. an. acy oup, for exanple an
presci O RIF RO lbEReress BRdaPOYS, aehiney s Besobignl puch as those
describe@HBovel Phe R% i n
e T R P oY GER ARl o DML RUR Wl rance of
-40 togf0S8Cp, ffor exarrFIebbenzy:ox¥ﬁargonyli oilan ar oyl
group, r exanpl e henzoyl . e deprotection
c & HOPB&%OfffgW‘i]ﬁ éVQBWegep‘PféP%é‘ﬂ Pradaptiva Feocese as Shei ¢y

\F’)%frrx}fl%\ﬂz%ﬁggﬁlgzggg) %f\el fmﬂér?ﬁﬁ?%bﬁgab}/é\l)cozng)p%%é s? %? ]éy are known in

the literature, or they are prepared by standard processes known in the art.
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group. Thus, for exanple, an acyl group such as an

al kanoyl or al koxycarbonyl group or an aroyl group

may be renoved for exanple, by hydrolysis with a
WO%%(“&MS(E base such as an alkali metal hydr oRCH&B2A5004865

~exanple lithium-or sodlun1hég[oxide. Al ternatively an

acyl group such as a t-butoxycarbonyl group may be

| f h bl .
Procésgily - <Corspinar S rohisct T ph arImss oF FrrolapilE) ey heirercted
togetR&r unkikd Atéfﬁfaﬂﬁﬁﬁé%v&l@&%r%l%q ag ﬁe&?%gm P s%%{) bony!|

group such as a benzyl oxycar bony

r eftewsydthefio bf canpognde of foyymbhudVaDY Iitadds@nﬂbdaMﬁ Scheme 1.

c%ialyst such as_pal | adi um on-carbon, or by treatnent
empoynds of formuladIXhare semmsreialhpaanlable compounds, or they are

r r alternative.
kn‘ow‘é)]rdcl) ﬁ{e%: lEtlleIEigLHg r(ggﬁ‘%t %E: ﬁ)egal%d%#ﬂ‘a%mir% roces§eg%ow n thraﬂ

exlawpl be a@rﬂhitbdi thay bergﬁmupthmhﬁdsustmg skmestitaémy ﬁﬁh@yorﬁgounds of

eat ment, with_an alkylan1ne for exanple

the Pr&ﬁ%pram PBpIL6 FtTosveeby rndard romptie avhseitiongeactions or

- geneﬁ%ﬁ%@oﬁv&ftﬁhﬁ%h&%nﬁf Q’U?p L‘l%'alfﬁaagrfsr ecfi?ler gxlrl(f(rl{g or n‘me§ atsly

, an acyl grou anoy _
follow,mg hhea;sroaessd:s_/lhentmmedl abgvle, g’fcbaj;ps;.lclﬁ arfe 1ﬁe<lﬁﬂml ia tli@ﬁkb@ésls aspect of
h | met hyl ?FB% f.or exanpl e benzyl. The
the md%‘ﬂ}}%‘t St TsActiagh an diphionsingludt, Jorexsmple datragyction of a

substiic¥ BY nfahd 0%5&%& L%sy Of]Xn Wat:p?ﬁ I?@du%ngﬁ 8fsu%gt1tuents pa]ky]atlo.n

prot ecting group. r exa
of su‘@gghpnagnd mxalakam oi]i;ubsntuamts aT}@}tleam)tqumdn‘Bgcnbﬁ cbmd*fﬁmcfor such

exa L drol ysi s th a SU|tabIe base_ such.
proccles B Fro Rl IV e e B ) b ion
reactlﬁﬂéjinblliﬁﬁgﬂﬁﬁﬁﬁb&i&non'ﬁk b %ftﬂﬁ‘érbl‘!ﬁ héﬁ BoritleN #ﬁ@& Brdic 18’ L{H%

such as a benzyl group nmay be re ved or examp

_ 1ntrod>¢9@<pm@%a1mqybg;rogp aising, fontxdnyde, apachl Iafhde and Lewxs acid (such as

o BT PORg0 L L1 SIS, G0 01 8,

usmg%ﬁ aﬂ@'ll RN iR MYduch bs Ak tn%l@H@e)%'d&hFMI ﬁxeafts
renmoved, for exanple, by hydrolysis ‘a base suc

conditignss aed ﬁmlmgp@@f a hzlogayo mlgmylaelcalar em;g,lbs gfrroogfications

: mcludgqiag R:dg&y?rpgf 4 S8 mg?odp tﬂf Olraalzﬁqa% 058 al%gr LLea errgz?tglynct h

hydrogérla‘hloh Wlﬂﬂﬁﬁ?xbkcﬂ cafbjistor tedatrhedt vamm B tBe Bﬁ@@d&% o8 hPdBchloric
whi ch .may be reaned for exa drogenatlon
o4. The

PEAL C&lédqlgi]%{pg&ﬁaﬁ%ey Sl‘?lesofn%%?\(heedregctlo O¥nesf O‘Eegig}?ﬁffqa it égay be

stagein using conven I ona

necessugy/dedinblano Ipl‘otéch@mp batitbalgraups.in i @hiofAdNTHE iﬂ%ﬁﬂfsé&r\ﬁhere
t he  conpounds $ef|ned I n_the present invention
prote%*sgé%%%csgsma?ﬁ esgahle apgt Biitablermsthests fatpiolactign gigdmons to those

kill @m '

sl e SAIOBE AAp AL g5 B RS L1 o

practlpfr (dgsdlﬂst&ﬁlomye DeVaSsen sktrdiectivy Geotupsit Organd0S1Bha3l, Jdna Wiley
sef. out belomr Assay The foll ow ng

and S‘gfﬁbfgfsﬂaﬁ%n reactAntsaelyde groyPi fsRgs jpgino, carboxy or hydroxy it may

e asRp BT il B ksl < o1

DiAt duital Ik pedteaing RvBlp fos aPhmingd orellkyirsinbphemyis, ot exingle an acyl
group, for example an alkanoyl group such as acetyl, an alkoxycarbony! group, for example a
methoxycarbonyl, ethoxycarbony! or t-butoxycarbonyl group, an arylmethoxycarbonyl group,
for example benzyloxycarbonyl, or an aroyl group, for example bénzbyl. The deprotection

conditions for the above protecting groups necessarily vary with the choice of protecting
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The conpounds were tested in an in vitro ki nase assay
in 96 well format using Scintillation Proximty Assay
(SPA - obtained from Anersham for neasuring
WO pwopeadrati on 5 of [y-33-P]-Adenosi ne Tri phaspiieBmos/004865
into a test substrate (GST-Retinobl astoma protein; GST
Rb). In each well was pl aced%he conpound to be tested
(diluted in DMSO and water to correct concentrations) -
groupnbhusnfoc exdmmple, amicbflsgreup brh a5 @A GiRanbYINE all®x@barbony! group or an -
nhi bi tor -contr ql DMSO as a positive control. '
aroy A&IBPBSH‘“‘%&F éWOYFdz”Pr 6>f y by dralysigwish asiisabls basgrsieh ascan alkali

AT TP RO e RO REGHL) ot v s

asa mgbxyggmngogrog;s ga%?;ﬁigék'ﬂgfog(éﬁg%m ?gt m%agmé@mmh BhiB®le acid
. - a n -
as 'hY%]f OC%&%%& "%r‘?%b@%%ﬁﬁé‘? égiidrﬁ’f %%%94%% agidendpny, and
L
aryhﬁé?ﬁo%y@%bﬁ)‘]%go gchr ?g %%}nyg%tﬂé@ gji_o %ﬁb@?ﬁ%&eg dfor .

room tenper ture

'exarrtpllﬂg by &ipldogeriabioh ovenpcaallstisicinasomitadiuni- cm}czixﬁoﬁ ray/by@lehtment with

: f P i 5. A- PVT d (A h , 20pM wel |
a L agdot e hmel hoaR eSO oaiats). TEBBIIE Aseratht Breifeiiag group

for a%hﬁﬁbl\&hﬁl‘éléré\fp &I P8Ramp 1@% i @ gg@he g{ygl? eSeRbled by

5 containing 0.05% sodi s were

-treatrggtmw;@ an qlkwla'mps:eﬁir-eSaIpb]&t@nsthylaﬂnmprépyﬂdmifnel ortwith hydrazine.

500 1124x for 5 m nutes.
| Th S‘b“‘%? “’wé? Eg gré%‘a QPC%’H HP %ﬁ fr espmplectmaryT grup, for
examp( aRdlkanoy N&rolip Skithedsi @bty D uh bRy gﬁ)%g dfo? e)gdrﬁﬁﬂ: B %%?l or an
enzyrre and substrate m Xes contai ne I%
arylmystiy/1 groupofemiexaraple benzmis memepm@:uos@dnmnomadmmvé PdMcting

grourp 3y O O INEEHORE Y RARL S s AP et an acy!
groupt hﬁhragtm ARkbh@ S o arﬁawypg@hevn{@%@%své&% ewﬁi"nblesby hix_drolysxs with

235%} 794):1394-1399; Lee Bookstein R
a suitghlg gsq_sugh as mhalkaly m¢tal h}gér@xxdg ﬁqsr ¥xamage ugg@m of g@dadmthyda)mde

i e R T ——

hy droEfRionloRbRNEtalyBSsuple b pumemm amdmtbbﬁ. -sequence cl oned
2T fusion vector (Smth D.B. and Johnson,

into
%S“‘%gﬁ)é?fef?cmﬁgfsep forgegyboxygreyp isdnt exande, amtea@nfymg group,

for oI, Bl Rl T 0 BARR SRS R ek B S T bipagrorvsis

with é basetsml’mstmdlum kyadraxjde,-or bt exiamett o 1 blﬂ‘y]Fﬁ}a{prTWo& may be removed,
s used to anplify am no_acids

for exgegpieg by rediiedt vl e fRaSxaTgBlE A ST BIRSRCI Fieh 2 GESlucpacetic
acid, W}ogg%ﬁ @ﬁ%@ﬂzﬁ gdu@gﬂ&%@%@@émveﬁ o-xrggargple bsy hydrogenation’

retinobl astoma 7 sequence so ob
over sghrlpst sech aspaadioii- or( -BirBdn. (DE3) pLysS cells) " using

ﬁ?dartd i nduci bl e ressi on techni ques, and Suri fied
as F S TGRS STRURS SRRy ar§f“é’v %‘al“é%%\{?@ﬁ’d*éatag%mf frbyrghests using

convehEhh1 RsthhRbed WOIMvhdWh t B cKemicall#0 ™

As stated hereinbefore the compounds defined in the present invention possesses
anti-cell-proliferation activity such as anti-cancer activity Wh]Ch is believed to arise from the
CDK inhibitory activity of the compound. These properties may be assessed, for example,
using the procedure set out below:-

Assay
The following abbreviations have been used :-

HEPES is N-[2-Hydroxyethyl]piperazine-N'-[2-ethanesulfonic acid]
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NaCI 1mv| EDTA, 0.5%/v NP-40, 1nM PVMSF, |ug/m-
I eupepti n, lug/m aprotinin and 5 1 ug/m pepstatin)
and sonicated for 2 x 45 seconds per 100ni hom)/genate

WO 2PQ646425¢ ent ri f ugati on, the supernatant was | BEH&DB2BH(084865

al On glutathione Sepharggﬁ_col um. (Pharnaci a
Bi otech, Herts, UK), and waShed with NETN buffer.
After vvashl ng with kinase buffer (50mMM HEPES pH 7.5,

DTT sdytustesitol ['nM DTT, | mM PVBF, |ug/ m | eupepti n,

[ Al /Ml pepstatin) the protein was
PMS#E H%y %tﬁﬁ;l%@é%n?f‘%&rg% 10 glutathione in kinase
btk ebmpoinidscidre tSted ambRinwing kihate Rby B9OWEN fovaiae using

. %ool ed and di al ysed overni ght agai nst ki nase buffer.
Scintifigéon Preximigy daet(ShAs oRiranedseem wn@mrfpm@éwamg incorporation

ot SR B A Rl A i o7

'Rb). I6)eath welEwhs pllded heebmpeast t&gaeftesama@mgfedmso%@(@térno

E were isolated by reverse transcriptase-PCR using
correqlsprcepiptionshanchinrdoptiplewells aiidier rossatingsasantinhipiter eongnatior

Fom 1nvitrogen 1995 catal ogue nunmber: VI 3

9 2ppEximbiet§20. Qﬂ%%KQJCthWﬁ%rﬁzﬁ@?tﬂ%ﬁ'eﬁzﬁﬁ@ (8858¢ dependent
[using a standard virus Bacul ogol'd co-infection
on engysehantiyite)] diluted ne2 S sreubatBEMuffee Was sgdedamesSipweld ftear2pl of

s AL AR5t AT DAy T
AR50k i Rt T L G RO s

then iRibated @atdom (empefﬁﬁlre(%} élomﬁﬁzﬁeEBS( TCS) + 0. 2% PI ur on| c)
havi n ection MJ 3 for each virus
elg e@%x‘z 1?2‘95 g}ﬁzfdé@l 1 20udr Sowm Sqlifien Fostaming &%ﬁmgévell of Protein

'DMS?agrzlg)%sﬁlgégoné&e i nsect expression vector pVL1393

A PVIRG G i, L O SRR AR B

(obtaifiéxbfroml Melecidart Rrobess)yéEimeMi EIdTIAaine & 0oV BIBPHIS| g 7. 5rdogtadrding

‘ OOS‘Vzﬂﬁ Aft, r 3 days (72 hrs.) the cells were counted,

“{rﬂéﬂ Yerage from 2 bottles found to - be 1.86 x |
O’;ﬁe ShkdsShept seaﬁe%gv/?ﬂ‘{ 'T@E’Aegp S ges se%%élr% ;i@fgﬁ)r\ew%f) ‘Bgﬁlggfrﬂen spun at

infected with viru

 2500rpac h1 2ixgu or STIhleluWasr Iﬁhcep]atm mergrieaé dn adipetiert fime¥loseeonds per

1L addition to the cultures, and the cultures returned
well 5"t he roller rig 28C. WD 2006/ 064251 .

PEhé (FRADARMARERS Bsed-18 AiliNeliRS en?zy%)é%d (sf}@stllﬁfesm)xeg 9§ﬁtamed 50mM

infection the 5 Litres of cultldre was harvested
HEPESqiH.5, 10eiM Muoint 1 nglvi IhET;/HE)vaSedlmnﬁ&nxdamEI@OpM NaF IOmM

' .cel)]s/m. (99% viaple). T ells were n out at
Sodiu§EGbERRPAIRIEAOR (bl HeDacus Gmi fuge 2.0 RS i n

Test sdabdrafd - | ots. The supernatant was discarded. 5 .

: Partial co-purification of Cdk2 and Cyclin E
In this assay only part of the retinoblastoma protein (Science 1987

Mar13;235(4794):1394-1399; Lee W.H., Bookstein R., Hong F., Young L.J., Shew J.Y ., Lee
E.Y.) was used, fused to a GST tag. PCR of retinoblastoma gene encoding amino acids 379-
928 (obtained from retinoblastoma plasmid ATCC pLRbRNL) was performed, and the
sequence cloned into pGEx 2T fusion vector (Smith D.B. and Johnson, K.S. Gene 67, 31
(1988); which contained a tac promoter for inducible expression, internal lac 1% gene for use
in any E.Coli host, and a coding region for thrombin cleavage - obtained from Pharmacia
Biotech) which was used to amplify amino acids 792-928. This sequence wés again cloned

into pGEx 2T.

stin
FEE
i )
i Y
B
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Sf21 cel | Swvveré‘ resuspe‘ndedﬁi ni ySi‘s buff'e‘r (50mv| Tri s .

pH 8.2, 10ntM MyC12, 1nM DITT, 10nM gl ycer ophosphat e,
0. 1mM sodi um ort hovanadate, 0.1mM NaF, 1mM PNVSF,
wo 2608425 eupeptin and lug/ ml aprotinin) and hgmmyeRiesS6hasss

for 2 mnutes in a 10mM Dounce hongeniser. After -
centrifugation, the super natZdnt was | oaded onto a
Poros HQ M 1. 4/ 100 10 ani on exchange col urm (PE
Bi Dhy/ fetifoBlastbiah t7H209d8 sddfiknceEdkobtanl Y Cdd PesEed’YﬁrI?Coh (BL21
coeluted at the beginning of a 0-1 M Na& gr adi ent )

(DE:‘()rRE-EY s$ ﬁells) ypigg pighdas g mﬁmlbge pHpotsems dedhnigubs, taod piribBedas follows.

Vol unes. -el.utjo hgck wes
2D S TSRt RS AT SR SR TS 2 ro0mn
Nacantnmgqbies o 330k aN IS0 Z] BV IS RNAl gV leu et mg)fniiaprk)@,m and
anal ogy, assays designed to assess I nhibition of
lug/f@{mpswﬁa) @m@nrmspdkfer 28 48 spennds pcrewOrr(tmOgm After

Q7 t.oget. her Ilh
condg5A O DRl o BB SRAT A hao
(Phaﬁwcadmrotdia; Hets UKDY, asdwBshag &aumm bufen tagted Sfhshifg B&B kinase

I nternati onal Publication . W99/ 21845, the relevant

buffeni(AmMHERES gH 19 dloagYIé\égC@vbmbthTanI@é/bPWﬁs Lag/mirupbptin,
oo T B D BRSO PRSP DA s

glutaftoomaih &irake bufa?éxny%thaﬁstd@nﬁﬁxﬁhIg Gsrrakb 09@9% wér8 p%ﬁe Al
activity possessed by coqgounds of the formula (I)

dialyggd ovgeneMegriasidanase bptisn The fiaalmreduct ias aealy gd dySadium m Dodeca.

t \,
SulfalttJ‘nGS\}jl ro asggy t ehﬁ% %Fﬁﬁ%’dféﬁ? @ e%@% @g%lsgn
Dieg@8JSAms nmeasured as | C50 = 0, 003M The in vivo
;gctizité gf the conmpounds of the present invention may
€D by 25 standard techniques, for exanple by
AR e YedditY PichdsUT @K S %é Cg IF}Y‘% Qve&?\fﬁol%%?%%ék@&se

cytotoxicity.  Inhibition 4 :
transenegpisgrRER bying Helaiceld andkhdtsateid ﬂhceﬂuhRNWmdﬂﬂ’hmEneBand cloned into

. (SRB f th t d
the SR KPS,V H T 508 {RHEP G TE TRGGRED (0 Grgaise pumber

V13%01209. CORDIas ch 1irPE WRkd thes 8al res@édﬁuglhgg@an@éx‘at\}ﬁ%s of

the NO preclinical antitunour cover

~ Baculpgpldege-infactinn tephmiqudio the mSl:clSH_QI) celﬂ'&‘rystﬁ:m (leeddmd:faMgigerda

e SO RRE IR O
Exanﬁ)épmeuafonmmlmg/@ﬁmell plates; the nedia can be

Dul becco's Modifi ed Eagle nedia for MCF- 7, SK-UT-1B
ankhedileyring Exumplommo pidesd 08 xs Theagvi GaRo 05 QY08 B4CDK23n SF21

cells fig I’Il(}gl 0? an da/e F gbt’f%d L b Q‘Valgltugoglgcg agl{ngblg?l]t 18’{5:§P ion MOI 3 for each

or co
virusof0geit Eadt COKD.i'n a maxi num concentrati on of 1% DVSO
vlvﬁ A control plate may be assayed to give a val ue
2¢ spiisenesmdpe r@iléfenhegle @gprestoﬂa%ﬁ 0" jagHs/dweee wged to inoculate

10 x ?(70%11 ff):ﬁﬁ’ %ﬁgsb 192 x tl@l—f? 8eleﬂ’>eﬁs gfmg {(ﬁ]ter %)Qt%e reolflc&bl?a{e% on a roller

days adde
rig at@Q@fCentrati on of 16% (v/v). Plates may be i ncubat ed.

at 4C for 1 hour, the supernatant renoved and the
plAdteas days (72 hrs.) the cells were counted, and the average from 2 bottles found to

be 1.86 x 10E6 cells/ml. (99% viable). The cultures were then infected with the dual viruses
at an MOI 3 for each virus.
The viruses were mixed together before addition to the cultures, and the cultures

returned to the roller rig 28°C.
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washed in tap water. After drying, 100nl SRB dye (0.4%

SRBin |l %acetic acid) may be added for 30 m nutes

at 37C. Excess SRB may be renoved and the pl ates
WORAHESIn 1% acetic acid. The SRB bound to BEBICH2p05/004865

may be sol ubilised in 10nW1iéIS pH7.5 and shaken for

10 30 m nutes at roomtenpefature. The ODs may be read

at 540nm and the concentration of inhibitor causing

5@gter Alslaps (48dws. bposy rrtfmtwndb(t & Litresed ciiltenmveasdemiested.glhe total

hi b o b
ot B B 03 585 BRSO O B S B B
2500r9§1n 30 tind @°bsh fmriém@bn%hh@e nEFRYREN56 he. lS@' The é’iﬁ)@ﬁlatant was

plated at’ the start of the experiment will - give
discarded.ue for tOXI city. 15 Typical 1C50 -val ues for

t ‘tested i t he SRB
pPartigl SO igaon ST ANECKRE Ta o 1M The. | evel of
o5al | @NBARH Rspe Rl PR BLRRTS REMTBRSHI 8%, B¥mMIRIeCl,, 1mM -

fol |l ow ng assa% This "assay gives a sem - quantltatlve
DTT, dr@m% glycabphésphate & bnM sutdiwn oghovamedae,rfhbuiNal, HingM&MSF,

nthe bl o t.a nunber tine. a
tugm S e Pt o) o imineRish b il n 3 0ml Dounce
homg@Gi¥dr X RED ceniflpdtion, MsufdhRantuEdebadeIdnR] ABERSs HQ/M 1.4/100
concentration/tinme curve) for the conpound. :

anion @W@Qgcaccﬂu@h (PH IB)Q#Q’E‘PUIS, Hedloud, A IoX Qdkpz ehd kyoleh BfWere coeluted at

f d fo
e b Pl et PVERHCL @R (i T LowP BRI ' i Miles) over 20
co]umntvomm@meozymmtwasashemwbsqvesw&n BR% Dsi6® BEGUME -Cdii2dHhd anti-
Thr ou ut Bl ood Level Assay - Rat 25 A cocktail of 6
Cyclig Eﬁﬁbgﬂﬁg@s Gngﬁé}r%Bmt@@npwgm%gfpm UWycol using a
c %%Ql%%%oa@sa%s dei grgetd%% agge? o{ﬁﬁﬂ%)ﬂt% %”Af‘"é’ék? g %I&# glgy be -

|on consists o

construesd. CIDKIZIQEM’BISA(:&esEﬁg{] MNo) Xa00d719 redyaedaed tdg2tter Mithrdyclin A or
The resulting formulation is a solution or a stable

Cyeliy B (sesiMBHI Adhstman N Mp&hi) cand furiberrdstans for sugh assays are.

oA AL R0 AN ¢

Bio]ogmleﬁ\/a(uatldlﬁ)se‘dubkgbf whibke aiéd&ﬁelfyﬂhcdrbﬁated&bty reﬁmmem ds
nd for the standard it is 1 . Seri al

b B‘Tghﬁl?ﬁﬂ’ ImgrRlogisRERTOPYTHAT o1he cerppengs 0ithez“0%lda@) vary

it ) OO 9 B Y5 D s ) oy v

o demo¥GafedB2 D0 cOMABGBtiond 4r Hh@sbrh dRedas@mIoad ﬁf BM.

centrifuged and plasma renoved for analysis. The two

pI"‘QSCHéGSt%da‘ﬁﬁh%%borVSr‘n'éilt@ a5e8y the D Kobinhibi a@mfmo'ﬁ Eefample 28

‘ was nfd 964 19c@nalyshsy A single set of 6 calibration
' ? udar |§| n

tonta g all 6 econpounds covering the

CORe Bﬂ\tzt}caidtﬂﬁty loflllgecofipodndidfithe pRseht Ii}i}/eﬂiu)m Aag be assessed by
prepared by spi king blank plasma. The 5 npl es and
standagd echRiABGS, éxéﬁpkg’dﬂé@sbﬂ?ﬂ&am@&lwq %ﬁqu erowibtang assessing
Cytot()% ifymes of ~acetonitrile followed by centrifugation.
e'resulting supernatant is then diluted with water

( Ihidioowdf ceBagrpweismay e mieaduysdsl Siyinlig/ dvbs MithaBulfotHd&amine B
concentration obtained ii;s used to
(SRB), a‘fluorescent dye that stains proteins and therefore gives an estimation of amount of
protein (i.e. cells) in a well (see Boyd, M.R.(1989) Status of the NCI preclinical antitumour
drug discovery screen. Prin. Prac Oncol 10:1-12). Thus, the following details are provided of
measuring inhibition of cell growth:-
Cells may be plated in appropriate medium in a volume of 100ml in 96 well piates; the

media can be Dulbecco's Modified Eagle media for .MCF-7, SK-UT-1B and SK-UT-1. The

o3
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determ ne the Cmax pg/m (maxi mum conpound | evel

detected), AUCO 6hr g/hr/m (area under the curve)

and tnmax hr (time that the naxi num conmpound | evel s
WOhe0d4edn neasured) 10 for a given conpound RCY/GB20ES/004865

-an indication of exposure High Thr oughput Bl ood Level

Assay - Mce The above assay>may be run using mce in

pl ace of rats, but with the following variations. For

cells aafpleb?FHOIV@dltﬂ aﬁﬁiQheO\'EﬁllghtL theminhébitor eonhpomttisahayt becadiladret various

conhBin o o0 B oy Bts 0 ) S

assay@d @ givk aklﬁruglf&aéeils Wefole dosin %:g%p e%g g% lulggﬁ)bgl%i g%’g ‘fg% CO,) for

tested in the above assay
_three(dsxs‘e below), normalised to a 1 ng/kg dose, Cmax was
In the AP nouse

0. 5 0, 8295 pM h. 4
(<8 i ety TCAGPabs sblzd o thesmiptRio ek conmagion of

o PR A D g B RIB G B ples

wash¢thrtap wales. AftaNdsyiap, HOmI\GRB . ayd omal% ISEPOMt 184 aedﬂmcid%ay be
(Ir%) the Wstar unit via Porton Down in the 19
addedrjog 3Q rypytesalsd Iy @d’éme%aRBynaydsq rgmioned &t e Slﬂt@sgmshed in 1%

ed co i.n 95
acetlcl:%e ﬁgﬁgﬁ@fh«%ﬁ‘rﬁ et5 ?ﬁﬁé]ﬁ %gagg) Sﬁ)l u??il sgd i M’P @éé anaﬁgaken for
30 minuee au$>ed1 tbmpéﬂamrabﬂié@E%ﬁﬁy bERHd AB8GARNAEEcontBR RN of
originally 25 obtained froma commercia

mhlb%qrééa%?g %&ﬁd@hlbmoa@f erpvibséiermiredsTon e Smskrgeldetr ¢ﬁnehiib1tor

4 conce%)fat:&f@%?fs ) rB£H '@he%ncelgpagloh%?c ver S %t r%gg éhe optical |

supp I er out nouse an as rerra

densitydb bn}pweth&trobsmlmrbwhé'rhﬁe me]ﬂﬁaweﬂeqﬂaiécﬁatftﬂé st ®F EheddXpBfh8nt will

tb $F Pf.CD-1. According to a further aspect of the-
give the, valpe {5 A0XiRiBre i s provi ded a phar rraceutl cal

CQypRal IUSQVaIM\@s' Bhc&R f;m{ngg‘ 8?%61 1Nt g:? egé[i'ns( alo 'Qﬁg]? assay

the. fornmula (1), rmaceu accepta

WOUkHaimtb&ﬁmgevnﬁbuhyﬂﬂolysable ester thereof as defined .

t t
o3 HAREOA Bt BB B G o B reapred Py ol asay.

. This BYRIEstal s‘éﬂnﬂi@ﬂnth@tn‘e‘h@asﬁ&rdptﬁ@éc}rﬁpﬁt tioflof He géé)mspound achieved

adm nistration, for exanple as a et or
n theibbl(’dr?éﬁ anmbedf timg B@ntsoﬁa(alanmﬂam mglulda(hmxe(hlghest concentration

B LT T T I

This gdve@faiHigh $edughbOmeSURRTIRERRo R o fOBHiSHhE Blooﬁ%ve'is%} Eah
adm ni stration as an oi ntnent or creéam or

compeuadfaliowagiorl siopiag iaph agithe gagupposintabissd for dogre neanlaws irect
cmnmﬂRBX%f&RHQ8§th%PS may be prepared in a conventi onal

nner using- conventional excipients. 5 The conpound

High ?Bhr(fughfmt Blo(old)LeMel Asqagr-redtel y be adm nistered to a

vvarmbl 9 animal at a unit dose within the range
\?rﬁ PEPMBRRLsds fﬁémékatqua;pr@ny@e@lyqoh wsing & wampination of

.Vortex' mﬁclngapcﬂ{x%i'oﬁ%g ‘Ft)l}é%a cﬁqn ndf&tgglé angx}%{:%ﬁfs@/ of 5 test

provides a t

compaimde(If mg/mmly maha standard emls mg/m:) m@ﬁe@hlqngvféﬂnuuauﬁhé ¥ solution or a
contain, for exanple 1-250 of

stable (> several hours) suspension.

The formulation is dosed (2ml/kg) to two male rats (170-250 gm) which have been
fasted for <16 hours then pre-dosed with water (~ 10 ml/kg). The dose for the test compounds
is 2 mg/kg and for the standard it is 1 mg/kg.

Serial blood samples are taken from rats at 0.5, 1, 2 and 4 hours post dose via the tail

vein and a terminal sample is taken at 6-hour post dose.
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active ingredient. Preferably a daily dose in the
range of 1-50 ng/kg is enployed. However .10 the daily
dose wil | necessarl |y be varied dependi ng upon the
WORY({06425bat ed, the particular route of adni nPSTGRR05/04865
and the severity of the |I6§Fss bei ng treated.
Accordingly the opti mum do%age may be determ ned by
the practitioner who is treating any particul ar :
. pahe Eh)pd sapples arewgnv@%edfamdtpﬂ%maa@ae&d for analysiprlde dwe plasma
sampl bR dCE Gl 3 BAKIEF T8 GomREUAd of  the, formuia

nmaceu acce € salt or in vivo

hyckigdly §eﬂbf 6 celbrafiod Et@xﬁd%@ds. confainid® all 6fcofdunds covering the
herei nbefore for use in a nethod of treatnent of the

concepfgatm r@mgea(ﬁum/mbm@/uwl) aegrenayed haespildiog blaok ptasmaathe

samplﬁsn%,d%g%@ d@gﬁéfj agg:g g’ﬁft geﬂti]gl lgflt%vslﬁ'& Y(I?*G%xfeegt acetomtnle followed .

by cerltfiipg@fiois aink (?eﬁﬁﬁ%rsuf)&ﬁﬁ@ﬂif is tiheliRtddasin Wates €10 foﬁ%CI e .
inhibitors (anti-ce

gr oliferation agent%ﬁ(
pS@thes greiapalyedd yvled/MB-MB iapé tiferconeantiation mz@ is used to

ceterni U Bt WD i SrB GBI e S ARk el Gres
under tREcuri§ AhaBRix B (tHieSBASRS makin®ef c6RpoGRNSYd1E H’zﬁf% been measured)
- mediated alone or in part by CDK enzynes, i.

) foragmmumgndmyglbemms@@banon of exhosarea CDK i nhi bi tory

| ooded. ani mal in need of such | £
H'ghﬁ‘ %H?B?"ﬁ*?ﬁevgl ¥ 7BifSds of the present invention : }

PTRY histve %sﬁ?trﬂ@%efﬁh ubin@ahicOth pla& dTroki i Atk 98 f&fowm
-~ malignant cells characterised by i nhibition 25 of

Varlat@n&ymss ‘i.e. the conpounds may be used to produce an

b PR e B3 BB RSPl BBl e v

"not faste 6Mire@sted SvithexdeC Fﬁﬂhérﬁxoﬂ@%&ﬁﬁl‘és &oW R e e WPtehinal, with 2

anti-cancer properties as CDKs have been inplicated in
mlcemﬁwed@mmn human cancers such as | eukaem a and

i bl agatéers,tﬁldqﬂ Qhe fo%lvg Des 8{! eChable 3 QAShp I?E{Jsgg B@B&r’g normalised to a

ancreas and ovartan cancer.

mg/k@aaeet@ﬂbxt\b@go 39F0MMPHRTADIC Whe0.8993 IvIaN Th e AR klouse (see
EOSSESS anti-cancer act|V|ty agalnst t hese cancers. It
below), gighin natdilised to émg@c«gt Gmat(ﬁdi 68 pMs enhli{eiwes 1.5A@M.h.

ARG P VR R AoV BRARET R AR A PR (ARl AP o

is a WidtArieriSeSakihaPnpoRted iifto '1@15 fr@ﬁlﬂh§ is@PB§t 1A PohSs PR%n in the ,
such as the liver, kidney, prostate and pancreas. In N

1940'p dhe ptock wes sqqlenvesiobvpf@gwasg Qﬁtqﬂr@agmmlﬁmﬁr@ﬂ@s vimained a LA

e AT RO R RS LT

STh¢ thidel¥ed! r5the hboeddx eﬁbﬁaﬁmbﬁe Am]déormAP BRARE tvas originally
prostate, lungs and s More particularly such

obtémé@ ﬁfgmﬁwe@%ﬁrcm breefim%chpi:féﬂds Br1926 phher sherketias redgrivpd by
|
fOStel‘lglg ég%t aaébglt égluéegcgl}l]%r? lg%’c%r?ﬁﬁﬁﬁé}’ag %@A\B‘t{ ES g)fu?otr%f }n%{lset z{})% rh%g rémained

‘expect €

" a closé@héblémBcavier sinte. The indmchdiBtufSTonticshadfalss a.s;aowmt@dl

wi th CDKs, especi al Iéﬁthose tunours which are
sPEEATHINE AN |f5}rt}uré pensqkefithe mvemien thersrs proaided grrbatmacghical

compd3ft o%a‘ghxgtk E‘&hﬁr‘i’ée@% Ip&fp{n c?%%é‘ﬂ'f:’x‘n‘?au,v‘é GF fh%'fgnﬁxggglﬂrér °f t he

va an

pharmbtdutiosity fxpgatle @alt biin ﬁv@l@@@y%l@éstdm}&r@dﬂééﬁﬁﬁined herembefore
invention wll possess acti vi Bf agai nst ot her
in assqcagtiongyyig 3 Pharmerenicelisaepepigble lalewcu@amﬁge of ot her

d*l"ﬁee@(?h?po% tﬂ)tn%ﬁa), B m%d%% suitable for oral administration, for example as a

tablet or capsule, for parenteral injection (including intravenous, subcutaneous, intramuscular,
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10 |l eukaem as, .fibroproliferative and differentiative

di sorders, psoriasis, rheumatoid arthritis, Kaposi's

sarcoma, haenangi oma, acute and chronic nephropat hies,

wetdoen@n®, at herosclerosis, arterial restenoSic/GB2005/004865

aut oi mmune di seases, acute and chronic inflamation,

bone di seases and ocul ar di2deases with retinal vessel

proliferation. Thus according to this aspect of the
mtravasaelat manfu‘shmb as & stefileQiohdRe, suspaAWR @nfilsid) ®or tdpical

formyla (1), or a pharnaceutlcally acceptable salt or
admlPﬁtfaW%S G AREIERE ahtreans of &y fP%@raéQflmea@iloncﬁéfal suppbsitory.

h and th ) -
ool B Sho Y cifosiin? il e ST m AN aldhio i Fppef using
convadmpl efelpgergal t or in vivo hydrol ysabl e ester thereof,
as_def.i ned herel nbefore in the manufacture of a
mebiecsomaound of formula (A) wHengsmelly b8 Iaé'ﬁlfbf(eréd teh Wapydleded
Iy [ - pr f n
iR B 08} o e 800 L Qe 5 g i,

i.e. apprbkimiately 9. lefG(Hﬁg/kgSarﬁlrtﬁiimﬁdalhyplﬁK/ﬂéﬁmﬂeﬂﬁ)eﬁﬂéaﬂbﬁ effective dose.
rogression through, the S phase

A umltﬁﬁ?ﬂoﬁowaﬁdb?s torgperonill ssysdlyicantaip, @mzamah:dl -R40 mg of

R et R TR

the daity ddse wib mmﬂssar(ly pe variedadepbading apait the Abstireademe bR ular route

ofadsal A oor-in Vk" tg %g K bI e ester thereof, as
PRI EAR SBEPBr of hliness brind renieds ieceiingly the optimum

dosag@ﬂéfménﬂlﬁéd B&Sﬁ’ne PactiBindr g@?) g?@%tlr%ang/%?tgc{ugz}rlpaéent

(sol’id tunours and eukaem

diA&dcording ioat fuytheraspent o the, preseat inasition thére inpiooiddd a compound of 4

arcomm,  haenmangi omm, acute and .

{ {
the SRk R pRRBRRFHical) BCPRblecaE or At Hot Bidep Speidy e thereof, as
definéd h&@EinBéfof ot @R IaSmetBbd Of ﬁfé&ﬁﬂ@m@ﬁﬁﬂﬁﬁ,?n Ca?ﬂn‘?al %Bﬁy by
es an ocC

chronic inflammation, bone diseas u
therapli.seases with retinal vessel proliferation,

h f
e b el PP iR aFTie Bront ARESkSpsbion or e

pharnidteetiallp AcéPRILE: §ak R iPVivE ﬁsidxalysmﬁte Egtér thefeoP %%déf?écﬁge @eu cycle

cell cycle inhibitory (anti-cell-prol iferation) eff
inhibiteys fanjagehl-nsplifsersion agenteahichpcopeaty ishelieved toaed fufm thelr CDK

o5 e R AR 55 £ s B Y o G it 10
useful imheliredtakyt @llseasesBaniedivd] @mnlditions meldiiddAIsRY of xMQm by CDK

- 2006/ 064251 PCT/ GB2005/ 004865 . -27 effect is produced
CNZYIRSP: - é%?ﬂmmﬂémn@y b peesl tO@FO%C@ngé%% irgnbitany @ffg¢t Inghe

v S LI, B S o RSty e

provide 4 method rforftmltmg Gueqfrohﬂ’eras]oaw eelighdnt thils dhavRkis@Nby inhibition
fCDtl{lere IS . | ded a nethod for producing a cell cycle
° ﬁ'?z'@fmea’r‘f E (FOMPERNGs-RY0Ps serl 4@ Prodycedrt i priofifezative effect
dif@ R QA St '
s L S0A o] A DR T koD e e
expected tefpbesess areidemangetofahti zananpropericobis C@Kﬁﬂa&e btdn idiplidated in

pharmaceutically acceptable salt or in viv
many RORMOP\ ORI SRR LICH A Jcabteraia e breagig ey esilen. bestalr omach,

prostat@blddaet, fhrlcYeasaRd bMHAI afley. BlSES ekﬁectfﬁf tﬂgt%nc%(fiq;ﬁ%néof the

preventing entry into, or progressio
mventpchawd] }mssesa khntdicancen acﬂfvxt@lﬁ@&nst&hﬂse@ﬁlﬁﬁ:xs ¢sip &Cadﬂl’dl()h expected that
hase.b hi bition of CDK1. 10 According -

« compgbigto JhipiErashalh eruat W DPospese Arinsssatet brangne! leukaemiss,
]ympHo'iB’l%ﬁﬁgr%HckB S Psdld thhoYsd6ch & carcinomas and sarcomas in tissues such as

the liver, kidney, prostate and pancreas. In particular such compounds of the invention are
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nmet hod of treating cancers (solid tunours and

| eukaem as), fibroproliferative and differentiative

di sorders, psoriasis, rheumatoid arthritis, Kaposi's

WOZAPeAeARD! haemangl oma, acute and chronic PCT/GB2005/004865

nephr opat hi-es, at heronms, atggroSclerosrs, arteri al

restenosis, autoimune disS&ases, acute and chronic

i nf-l ammati'on, bone di seases and ocul ar di seases with
expeqted forskgw advaptagseusypihelgrgvshad pemary andirepmmentispladtisepurs of, for

u e uch tre
examfiy B colo B GitaftopERle el SREURL MUE Reld R BRPb P BPbnas of e
inven®ibB,Wtta phﬁrrﬂa&ﬁmyrﬁdcéﬁab‘l@ﬁdmﬂran ¢ivb H9trcdysable ester thereof, are
pharnaceutlcally acceptable salt or in vivo

expeqigfodnlyib thecgrewthee! thpserpsisrary gnd eqcurrent sebid dimotse wdvieh are

assocF ?&it \kfﬁly bﬁl&sy Wé)%(e:lrég}l ghoag by qu gv 1chqa§%g§ﬁ]glﬁa%b %ﬁ)ﬁn@%ﬁ on CDKs ‘

anlna

for theﬁ‘ (gﬁbvﬁfx aﬁdl @ﬁread eﬂdlﬁ@ﬂ% fortix@RMple) B tAiS RENAEKTH Nt t6lohWreast,
to said animal an ective anount of a conpound of

prostgig,lpag, yupvpyand skig. phar maceutical |y acceptable salt or -
rh 1s\fﬁ1¥1§)e]r \xlgg eldytﬁ & Sp%tuﬁ{l of pm%t%gsenfaf%vg A h:sesre%% getivity

ore er A I'nvention
agam@trdwerdempaolﬁbﬁwﬁdswtsb@ai a @idmeﬁgd ofUther\dheade tREPIhtIRERg
ound. of the fornmula (1), or_ a pharmaceutically

 leukagaiss laepr@lléf‘amvecﬂnduthferwlw@éhswi%|p§%?ép8erl@§tr@tmd arthritis, |
: Kapoglkgeshl%gk’a ﬁa%ngﬁg da&% 1 ff?glﬁlg i%?%e ARRE Ca‘tl%"r&%‘ %e;rgsclerosxs{ LT

rmateut i cally:? acce or’carrier
artermlsrestexmstshanomﬂﬂmmdlmas@t acautcald cleytit énflanihationt bone diseases and
( |-cel{} pr0|ferat|o) effect in a warmbl ooded
OC“I%%n??éFS wif I‘iﬂg’@ T Pf‘hh §figRt her aspect of the
i
OB PRUROR (his o O URHvehuBA HAPEbAR) p compound of the
formuyla {I), cra pﬂxaphamnﬂmlytalcoe;itdtye saticaph. abzlomyﬂﬁilstabYe dsfer th'&@eof as

deﬁngjekreé?lgg%{:‘re Qgg%%: agtaﬁg {;an%q%? g?.%gfthe use o %fclogl%%unde ofe the formula (1),
ora p?%ﬂ&ﬁ?c‘éfly S@Aebbﬁbﬁ:‘%‘éﬁ RE 3P)iSo gyéﬂdlﬁﬁ%l@ EsteAhEleBE, of QLAME

n the treatment of cancers tunours an
hereinbefikanthasnanufachiropf oieflienmennfor asedn dhe ;Bmdmtiomajf iavcell cycle

.. di rder rias r.heumat rthritis, 0Si.'s. ~ |
inhibiry Qe R T Bt S aheP oIS SR Padicularly,

an 1Mt&9gﬁfe&6§8§@uggﬂ)@r$3§@§éQgﬂ'ﬁﬁﬁo or%%g%ﬁﬁfnqmugh the S phase

at herosclerosis, arterial restenosis, autoinune
by inlfbitien 96 § DXk andeCRK4, espheialy €DK fihd Mhphasohy ibigon of CDKI.

oS P AT RN ARH L SR B i bkt 7 g o he

-formdli‘(lz drurphlfhaceeiadly aeéepmﬁe sV, bR HyBRRabR BlePMARE as

armaceutical conposition 5 which conprises a
deﬁn@o‘ms@a wefoss mtthe nfagpfotuze ¢fi9 me@rcaraermfalr WGG@ thej tesatthgnt of cancers

oliaERAAR Fuk bl poRerdl oY B RRR GBS pes.

rheurraatcnb arhaeg lmapsgis Is¥rcama SitleRhSiotal AQINE arldl cLEGTIE hgp’hrf)}ﬂafthles
use in the treatnent of cancer in'a warm bl oo

atherqypa, gHierasglerpsiss angripl reprﬂalgs&@@&lmmn@etd@eemsacamtchmmc

arnaceu

mtheltﬂ:aumem)of]yﬁ]b@{sysam e ester ther eof as defined

herei nbefore for use as a medi cament. ) ) )
According to a further feature of this aspect of the invention there is provided a

.mﬂanﬁrgguc;npggt%ﬂ e%sésha ﬁ%ﬁuﬁr ersgaYSI 9 &/qfl Iretm gsa«%] %&éferagpp palrncularly

method for producing a cell cycle inhibitory (anti-cell-proliferation) effect in a warm-blooded
animal, such as man, in need of such treatment which comprises administering to said animal

an effective amount of a compound as defined immediately above. Particularly, an inhibitory

b
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In a further aspect of the invention there is provided
the use of a conpound of the fornmula (1), or a
pharmaceutically acceptable salt or in vivo
WO ee0b428Bbl e ester thereof, as defined hereirde&ErL095/004865
in the manufacture of a nmedi canent for use in the
productlon of a cell 15 cyt?% inhibitory effect. In a
-further aspect of the invention there is provided the ,
effegige prodluceddyrpewenting Entrhimto, fop progréssioh)throgh,ahe S phase by inhibition

of R Rk Saedtul CRB SR Midhaseiet ihiitona g or ¢

in Atcb&dmgrtHfa%xttHé'r%é?{lre%f ?h%)%ﬁled'ftt el t#\%} {Sroﬁsled a

producti on of an anti-ce feration e
method far preduding a aslpeydle mhittitoey (alnue:&th}ﬁdsixfhfaabﬁ) ¢££ecpi‘rm/wﬁﬁﬁiblooded
formula (I)

f h
i ST T 5l B b e s o
an efRYEVR AR & £3hFouhd 6F ﬁ)%gla%f or %%aﬁﬁ&ehﬁéa%k%@ﬁ%)?ab?e salt or in

~in the manufacture of a ne or use
vivo iy duplisable asterf thare@f)h@def niadh hélleh‘dlie)foxef Pa&ﬁéu]aﬂ])n af ihhibit reffect is
Jashect of &%.h i nvention there |§I pr ovj ded the use o
proddGo BN HEVSIRIE RTY 50.108 PrRaresstopythiroeh, dhe,f ahess by phibiionypf CDK2
and @D‘Kﬂp&%@h& EDK Dhnd M M@bpmﬁ Ly QPJ%BKqSt er thereof,
as herel nbefore in" the. manufacture of a
medceddmatto fu@)add]‘g@nal feature of thesaaspresttof dfe ineentien thdr@isgprovided a

dlffemémwrd&@ psyridd € SRbuRRIGd 8Rh#t 'K dpBsiX s¥i@oma, haemangioma,
hydr ol ysabl e ester thereof, as défined herei nbefore

acutg #d; gheomie perhaenathies, atherpnpre dthcmselnt%fsomamé rastenb$ig autoimmune

a nanC|es or .
i g N R R
vessdlipvdiferakionl ey ,wapxﬁlQﬂbc&ieG antthA0RRH as RARCGHSRSED o4t ?xeatment which
skin or_ovary. According to a further feature of

comprisgRHmigisieringde saif gnimabap éﬁécttwq@rr@yet offa compoong oﬁfmimufa (Mora

_ phankhi&ulied] MCé?#(y?g%l%Fﬁ{s(gg E’R%ngf?g%s/ahé {g{th%ge%? B &leed %erem

or I1n vivo

- befor®CTI GB2005/ 004865 -29 ester thereof, as defined

h$ H1bf relnthermnMaMUreofarmmcammtfm
eArfichlqriyet e’terléaf‘)ﬁ‘&%l agpetpoghelireating 5annsr o1 @ Wamarblopded animal,

such §§‘g1aﬁ“ ihheseotduah 'tr\é?trr@hls\gﬁl{éﬁ 81%@9 g‘e%rahﬂ)?ﬁlg’terlrég%usgﬁdt %%r%a] an

hritis, Kaposi's sarcons,

’effecuhfr anpunt nép koraparhi effornails € ofra pharﬁfah@ftf@&ﬂﬂ' g¢cepiable salt or in

N est enos ut oi nmune di seases, acute and
vivo g)ﬁ(”%‘;(isag’]? %Sft?régﬁfﬁ?lﬁl %rﬁle??sedoléﬁﬁ%‘ndﬁeg’é%ts es and ocul ar

25

30

di 1haaRBer W pdit BFt.thb Aen¥ &7 Sl B Epd\hée%r %Haﬁﬂacebp%ﬁ 8omposmon

further aspect of the iInvention there rovi
whichreerhpiases # CQmpdmd (vfghafarmhla (I yeh eharnfabhltic@ny a®kp@ble,salt or in

an n of such treatnent,
Ve %‘f“aﬁm@@%?@f IR efinet é?rﬁwgﬁe?%e EPFORIGRY R A
phanﬁzfc%@ﬁdaﬂly%c@é'ﬂﬂéﬂl’g dlmenf"op&?ﬂ?&tfﬂlduﬁfm 5% &Uél?cn%h bf 8 Celfeycle

phar maceutically acceptable salt or i'n vi
mhlbﬁwr(mtyg@lbp@hémtm) bffeqrtemfa waan-tedded edine Isect}nasilrﬁan

b fgr na f er as of. the(igventlon there is
pr OVI tj# emzve (HU Eﬁeﬁﬁp’é’ﬁl ed a pharmaceutical composition

- whiclédrhprizes h c&hﬁédrfd%ﬁl‘ié f&?m@lf f®Cbra bﬁ‘evﬁl X%ﬁl%]w a?c%g&gble salt or in

ani mal in need of such treatnent
vivo hydrolysable ester thereof, as defined herein before in association with a

pharmaceutically-acceptable diluent or carrier for use in the treatment of cancers (solid
tumours and leukaemias), fibroproliferative and differentiative disorders, psoriasis,

rheumatoid arthritis, Kaposi's sarcoma, haemangioma, acute and chronic nephropathies,
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conprises admnistering to said aninmal an effective

anount of a conpound of formula (1) or a
phar nmaceutically acceptable salt or in vivo
WOrlY¥i3dabl e ester thereof, as defined herei RCT4B2005/004865
before. In a further aspect gf the invention there is
provi ded a met hod of pr odu0| ng a CDK2 inhibitory
effect, in a warm bl ooded animal in need of such
atherqmpg, gthesenclerqgis, aHeTial FeMsnosls, ausIFmINetdiserses, 2y tasandgshronic
f.
mﬂan?rpgstn%rlr, bgﬁ]e_ &%%sﬁsta z%:n\gS)tclﬁfég P{}Easgg E\izthﬁgtggf)a? V&qFlcgroh§¥%ham a
wamthﬁdﬂdyﬁl&bdi]&udSiﬁhaﬂi her eof as defl ned herein 20
before. In a further aspect of the_invention there is
prlgglfatélgpr aspest plgke mveptfl@hﬂmpwgs ®Enedad a pharrgaceutical composition
whxcﬁ/\@c; r@ggg gaxgﬁ]@lmdggt%lé}rle% ﬁ)g%?ﬁcts)gorgﬁﬁﬂn}ac g:gﬁ)é %?ceé{zlbféllalt or in
vivo }Q/ldlml?liabtefesa:r dengd asdiefihed beroim befdre in &sodation with a
phar maceutically acceptable salt or in vivo
pharrweweﬂ%@ewt@%ﬁ difuenter cagier fagusedn ithedgeatiagmioh caroeping
m,‘2‘§1 t ct of the invention there is
wa 8é|gQﬁBH&§g?L6§ﬁo' treating | eukaenia or. ‘|ynphoid
mﬂIhug aecoedieg toothiscBpent bf tie ihvention eleest is provided @&bmpbund of the

rect.um Sht omach, |iver, kidne prostate, bl adde
formyla (@2 avawatwaélmaﬁce@sﬂ%%al&yﬁr ipgivg moém%blsd:a@athereof as

deﬁn@dqlllémhbéfﬂre%fegseois %ﬁcaxﬁén‘?at ment, which conprises -
adm nistering to sald ani.nal an ef fective amount of a
* cdnpdunticer aggfect aff thel breve(itign thereds pttamdmamusecmﬂal cpmpound of the

ptable salt or in vi dr ol ysa er thereof,
formulg (.5 b ARGt aﬁce&éﬁf\%g? %,a)ft M givp 3?/5 by (st thsreof as
deﬁnéchﬁerénﬁyéme' 19 hd Jlﬂ%ﬁadt%emf QBB RS Ohe Pfcgﬁt:ﬂx&gof acell

cancer, broproliferative and differentiat
cyclemmundE£ﬁ"§ctpsor| asis, rheumatoid arthritis, Kaposi S

2 Th 6 e SR e Faediineisnt brovaled s v Acgpednd of the
formtﬁ’g(ﬁ') BahatR4 80811y a3 pisbid %]‘100?' iR vive %&Qidmdﬁl% ester thereof as

di seases, acute and chronic inflammti on, bone
defingil heseinbeforerial thrompnrufactaiesd agesdicoment fastuseal the paxlattion of an

. ol i tio in a warm bl ooded animal in need of
anti- Cgﬁléjﬁ()l{fergg ﬁ? t. whi ch conprises admnistering to said

' arnh Bdhriteen agfeb st thy SveamsHtheRfis BrovRiBaAkNEke St afcBfiPelid of the
1& or a pharnmaceutically acceptable salt or in vivo
form yﬂbmrwsé@neacegv@dlytah@péabﬂe sajtsorde ivadild®lyseblgieater thereof, as
actingPifeesof if ikt ok Bt P St b VS B ol s corc2
inmbﬁmgQﬂaaund of the formul a (I) or a pharnmaceutically
acceptable salt_ or in vivo hydrol ysable ester
t H@p@mther aspegedfi the ihveatiql thenrgds provided dhequse of a compound of the
| .
formtﬁpﬁgr : hg:;lll gng%g%%{caﬁg%gﬁéﬁ}%%% séa%t?dr éﬁ %F%é&éro?fs Ele%'éter &greo@ as
defingahisdreinbefutel if @le mmafaxsmk:lo@ @ metfidadiene furpEd ﬁﬁﬁe &e@tﬂfé’ﬁﬂ@ﬂtﬁncer.
of the.fornul aQ;( or . a Ehar maceuti cally acceptabl e
s&n ¢ fgither aspegt Qfghhipeatiqpsthsieds pravidedthropss i a cagpound of the

: fonmg%g:),rg‘?% éﬂ?l T éﬁgvtt?cea ] agce% %le salt (ﬁrllﬁ élr‘f? hg ro Cysable este¥ thereof, as

cepta _ arri
deﬁnw}&raﬁbﬁoﬁﬁd tieafi@iifacture of a medlcament for use in the treatment of

leukaemia or lymphoid malignancies or cancer of the breast, lung, colon, rectum, stomach,

liver, kidney, prostate, bladder, pancreas, vulva, skin or ovary.’
According to a further feature of the invention, there is pr0v1ded the use of a

compound of the formula (I), or a pharmaceutically acceptable salt or in.vivo hydrolysable

%
7

Lo
Yoo
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In a further aspect of the invention there is provided
a pharmaceutical conposition 15 which conprises a
compound of the formula (1), or a pharnaceutically
WRueepaill e salt or in vivo hydrol ysabl e est exCT/GB2005/004865
t hereof, as defined herein before and a
pharmaceutical | y-accept abl e29di l uent or carrier for
~use in the production of a cell cycle inhibitory
ester éiek@d} as defined hereintteforasipthetmafufichee ofy efttlicamehfF Bsd s the
rovi.ded a pharmaceutical conposition which conprises
tfeatfgeftfé? EEHISRY f’g‘FORrH'éfefaéWﬁﬂP%d’(ffFfenU@FIV%tdlﬁwéﬁmsémltﬂt;lé,ahﬁynatmd
arthrfBE SRR Gr2 il hlmdrdiontl aHint B AR FatBR Sineroma,
atherpdm&tmsa&; arttmiabétwcmscapbmbhme disdas@Nicutd aribdhrdidE iffRimmation,

se int ugaoductlon of .an anti-cell-proliferation
bone SF%SEF ang pc rf‘tﬁ‘*@??ér""‘ﬁ!s’ﬁ@ﬁ%l vspsel polifergteatt i on there is
PrIRV &Rk '
a con‘pourﬁsls’ﬁ!wr)ﬁﬁ%?lw th%%@%géﬁg%rg\ré{rﬁr]gggﬁ [ ca{ Pégceu
cycleanlmbmnamﬂects al 4 warm-blooded waintay i mteleﬁs)ﬁblhcfh t&sitr¢nt, which comprises
ned_herei n before and

t.hereof, as defj
'adm“b‘ﬁtSPﬂ%tE‘e%’t‘f il SRty Bheuntad agompened of fgariiBrorpor

pharrh'z?c%uﬁ&] 1y RBcAMIGHE QD O & mat)]@ t?-:h e} fi@febr &k fdgﬁ%ﬁdjegem

further aspect of the |n enton there | s ’provil
beforphar maceut i cal conposition which conprises a conpound
of, t f or mul har.maceuytical |y acceptahl e
sJFFr}gﬁlh?rﬁSP???Qét%ﬁWFBt‘% fedis gEqvadediajpptbgd of producing an
anti-c@BIproIeferaBsh FfBctPRf LhBmRBRo8ed animal in need of such trea ent, which
pharmaceuti cal | y-acceptable diluent or carrier _
Compue@ admlmh@rltlg tasabaimef arceffietive adOuhtrofa dourpohed ofafmpanla Mora

phereBls oSy R 7 B B s e e bhoran

beforél ), or a pharmaceutically acceptable salt or in vivo
hydr ol ysabl e ester thereof, as defined herein before
‘and adunthes espgsbef the ameyu@t@emlaptoendedu aroethod of ploéumnga CDK2

n { ment hoi d
oo 88, b A0 SEALIT P S RGBTk Eompries
admnﬂ@é’ﬂt@%@éﬁﬂé}ﬁﬁ&ﬁx effedvd Aol 888 Compbitdh ofFBiMa (I) ora
rectu stomach, |iver, kidne prostate, bladde

pharmpsiatically aceggrable sakijer i vige hbﬁlrai/yyablc aster thenepfies da‘érpédterem
befor@f the invention there is provided a pharnaceuti cal
conposition which conprises a conpound of the fornula
(I a fathen agiear sfthe iivesedd theRAS pRivadeki@ Héhdd 6f trdafing 2ancer, in a
Vi Vo hydrolysable ester thereof, as defined herein

- warmphleesed agipp! an B?Po@rcrfﬁe@utf‘t%@r:mywaweeﬁmses agiministering to said

amméf} ?{1) r%ff@étn;e%?nol&ﬁpof J‘ccfgﬂg) 55 ﬁ?f&ﬁﬂl i grnaceu callgf acceptable

oproliferative eren gord
salt opmomrodwdsquxdbmm&tr ohetle ) dshdefined heﬂéﬁﬂibfd)res sar conm,

? n?@-ﬁ%om fuée and chr oni.c thr opat hi es,
at'he FSHET 2sheRtt dhe invpRiignstherss povided pametherbef tseating leukaemia or
lymp}ﬂ)‘iﬁ RialTBAGied bF EARESof tﬁ@ ngstaﬁg P P furh i R 1{/eqn]iudney,

bone di'seases and ocul ar di s5eaSes W't retlna
prostqirr dladtien;, pancoras, Wwova, skia drovadyein avpescblooted hemahmereédi ofisuch

¢ rovi de dg{nthe use of a conpound of the
feamteat .%fh iﬂFﬂ}PﬂS&? admighigringde stif @aima) aaetfsﬁtvsem@uemta gmpound
of fortn'ﬂ]av(!l}’@r M%hé’e%ﬁp l§ a%ééggcriblé bar &'gz vz\%sh dFoqiéaBE%ster thereof, as

her ei nbefore, uction
deﬁnadrttn:rdanbcﬁo;e effect I'n a further aspect of the

vention there js. provided the use of a conpound of
¢ fea ﬂFE\ﬂﬁﬁﬁipact(qf)tt’e welal%ﬁhtrﬁﬁeewdeap|r9€ﬂatdcr2f§feaanecancer,

| fibropPdH fbrafile bt KRNV YRERS SsETEEE, A LR affiritis, Kaposi's

sarcoma, haemangioma, acute and chronic nephropathies, atheroma, atherosclerosis, arterial
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15 defined hereinbefore, in the production of an

anti-cell-proliferation effect. In a further aspect of

the invention there is provided the use of a compound
WOg@gposaed2S1f ormul a (1), or a pharmaceutical |y aBCE6BaNISH04865

salt or in vivo hydrolysablgﬂester t hereof, as

-defi ned hereinbefore, in thé"production of a CDK2

inhibitory effect. In a further aspect of the

restenofiFep FHIUsHgeapas, mme(dwme inflagnrogtioa, b@qrbsna@bscﬁnd ocular
dxseage@ %Vlthzlgtlrlﬁ r\}&gef‘pl{ﬁﬁ%”f: y My a har létﬁlj] éﬁ%lgba?/ argege tfsuc:h treatment,

O
rn vivo e est ?

whlcldedmms bdarhﬁim&ﬁfgotb&aldl dhirhdl@ntefRafi veathoudit oﬁﬁe&ﬁf)oun'drbf Formula
further aspect of the invention there is provided t

) or@s;g]agpaoguggﬁ%@lgp@tqj}le sfhicor ip (yfvmkwgro(lys)able@ﬁteathereof as deﬁned

ceutically acceptable salt or in vivo
here"ﬁgﬁ%@ysabl e ester thereof, as defined hereinbefore

i fintiferther aspeceot thenveatitto@Bieis Bfovidean HatmashiieN abmb8sition
or cancer of the 25 breast, lung, colon, rectum

. W hichy ¢osmrrisss a comppundqidheformgladE), at @ phasmadeisicallpagrepiehle salt or in
. Vivo l'}g;&(ﬁ’igsab&késfér Hered?. r&éﬁnéf ﬁ&%ﬂ' é%ﬂ? 8 8H£r%n21%%1ft{c§ﬁy—acceptable

I'nvention,” there'1s prOV|
diluet@rpawied of the fornula (1), or a pharmaceutically
aﬁ gwﬁyle salt_or . in vivo hydrolysable ester
er 3gpediet th% H’Vﬁé‘r“%ﬂ thetsds prayided arpharmacsntionb gempgsition

thcl?I@E@g;?{Cfgs i l:g’l{'xgor i of f:;r‘er ﬂ)ﬁ'rh é@?gr g’Bha(}bﬁEeq.{u%Qﬁy %tcleétgbl.e salt or in

vivo }sfdrcdynahl,e elsta:e ﬂRr&gjf,(BEHleﬁnathHremai&ﬁ)re Bd#a pharmaceutically- -acceptable

dil ghropafhles at herosclerosis, arteria
| ‘umF F@ﬁ%&‘%‘m%&ﬁ%Vﬁﬁﬁﬁém“dlseases acute and. chroni c.

| 1ph hmtr h&Hect &‘QH@ irflle fiSredd) Bv%ﬁ%g % é))igiéﬁfg:giﬁéﬂ }%r{’lgosmon

retinal vessel roI| eration.

' whlcm@m@%@wﬁmﬁﬂaﬁ thesﬁmﬁnla\aa)n bi apharehtatitabmcespeble gt or in

v AP B Bl P RRSS Sharse ety

diluerR®r BEEEor LS BrRe Eﬁ)tdh&%nr&far@h czgllellﬁhlelfto te?f@ctbOdy from

toxicity of cycle-specific p ceutlc agents.
I hihi Birtheo nSp@f:t c{fm(@mﬁntmmmem is pnoeukdia phamgcestiiab corhpdsition
. .the cell c or ich could limt the

Wh‘C*&%O%fP&S?%/a & %‘W‘Fé’f i sfggmﬂf*? %@%ﬁlﬁneaﬂly aggeRtptde salt o in
vivo i olfbaBlé testeNthSrdo as Aefifed }Q:&»elmbbfeﬁé #nd aSP}%’mQEé?ltn@Qlf)J Q&eptable

may result in the prevention of hair 10ss norna
dilueny o5 eatien for usd inkhe hx@siectmgmﬂas anrmewr@rferannn affécur t h er

ere | ound :

?‘P$ ‘ﬁ}rth%f tpre]:et Ve{I]‘lt | no Eer v g G syjion

or N 9 yEF R 5%‘%’ ﬁ”é’?aﬁ'ﬁ'ﬂl FQIPgs{yi

whichaegpisad &)rﬁ;ﬁhﬁ]d@ﬁ’t}ie”foﬁhlﬂﬂ (ny&r@;hméée%t@aﬁltyeicc&ﬂl%lé it or in
for use as.-a cell protective agent. 10 Therefore in a

 vivo hydrolysable sstertberesf, as Hefinadhemein baforianden pharpacputiddly-acceptable

dlluen?ﬁppa%é}dfoftlse 1ﬁltﬁ'éu r%duc(t iﬂ% ésigﬁ nrgvdb]?bOfo% r 6_1

arnmaceuti-ca ccep

h}/rdzi Wﬂkﬁp@ct&ﬁ‘&l&r inb&foaqhere IOproviged b Phﬁﬁr@é&ﬁldaﬂ&mﬂﬁisfnon
| oss arising fromthe treatnent of ma nant

Whlchccem%cﬁ@mmund gh !i}erfﬁ@%ld@ (0207 aezg@msceummce@twle salt or in

nt r tr n
i AR IRAE ULk BB e BB B sy
diluent octaduder fat iyl iathogeadgentos canteh as i fosfam de and
cycl ophospham de;
n a further aspect of the invention there is provided a pharmaceutical composmon
which comprises a compound of the formula (I), or a pharmaceutically acceptable salt or in
vivo hydrolysable ester thereof, as defined herein before and a pharmaceutically-acceptable

diluent or carrier for use in the treatment of leukaemia or lymphoid malignancies or cancer of
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antlnetabolltes such as nethotrexate 5 fluorouraC|
genei tabi ne and cytarabine; vinca alkal oids and
anal ogues such as vincristine, vinbal stine, vindesine,
wO020000@R#1 ne; taxanes such as paclitaxel and PCT/GB2005/004865
docet axel ; topoi sonmerase | inhibitors such as
i rintotecan and topotecan’ -3dytotoxic antibiotics such
as doxor ubi cin, daunorubicin, mtoxantrone,
the besatt, hmgyailon, Decaund, 2OmacH, Hge kiﬂlheﬁl’pﬁosvztth&ﬂﬁdsu ®And@8as, vulva, skin
et oposi de and tretinoin. In another aspect of the
OTO%Rvention, the conpound of fornmula (1), or a

- ﬁy :{%ﬂﬁﬁé{t% g&lt b the %mn‘??le?e ﬁ@alr%velgééi dA nﬂ?’l i1 Qeutiaalicr?mposition

ysab ester ereo ere

‘which gsmpti gt ia@ompo tufid oﬁhe firnmia (IRroe aghatntieemivallg acceptable salt or in

.. q?rna utic ents.. In this instance_ the conpound
vivo Bydrp sy erter thoreatngs dsifingd hPFvirsResPE Nty PEYERATIE ALY -SReapiable
dilue?ﬁ’ & e‘f' {&;ﬁ%@fﬁl thB@feht éﬁlt BF Lahckd) ﬁgﬁ)‘ﬁp&Mgvc?gndzéfferemlatwe

ornmu ny nmay a mnl StEfEd Yy non-systemcC

~ disorflams, }Bnathml ehduopitaidarthudiis, Kiapbsiatsarooma, heeerrgiome, adutedhd chronic
‘ addltlonﬁ feaHEre ?f t.he invention, there is provided
nephzppathies caiherpmaatherasalsragis.aiepal ISEEnQRs AHGIRPWR Jisstecs apute and

chrofi® thfRhngo8, E@Je'(ﬂﬁﬁggs aR@0ghk &E\‘T%sé@ e re?igglr@&?%d.lﬁﬁlation

‘agents, in a- war m bl ooded ani na as man
c dmprfugke aspattrohihs tieventign theressia |pd0\adndrthd: userofef doagtound of the -

. | form@ngﬂzércagéhqn@gch oajgrcaé:ﬁ?@%ﬁ% n;;lgpnt 1&& vollp(dgﬁy,s&gle ester thereof as
. deﬁnea/ ek, ¢ B tesddchss 805 cell & cRMinAfflbY ém%{ feature

the invéntion, there is provided a rrethod of
P rIe\aefntthtrrglslbmt pf thle amvention thnge is peatideglithe fisgrof@rengpound Dﬁthe’

| j\gnant, -condi S Wt maceut i .c i.n a :
form{ R (GRS ectrisbIB S S S A BB i eSiog ere, a
defin8dAérdinBEoFd E}gthte%r&ﬁﬂcﬁo@@f@éntﬁ&llvpog@%(og%&l |
PCT/ GB2005/ 0048 -33 effective ampunt of a compound
ofInfadhrthgrasgecy of bbc inveptien therses prwaﬂeldyhgus;eqftaacbh@osacﬂ of the
Vi,vo h sabl st t.here
form @ () o Tn bR s Lo S8 Nairtelesier oot os
definéd héteiabefor IeGk pyRluaionst a CDKSahRibRBA dMReEUL | Cal
%ent Accordlggbto a further aspect of the invention

arpdustier gspagt et nvsptemiberas Pelides tb@nqwf iatdogpofiag of the

fonm“? %Ir}’a(?} a[g)ﬂ }lxgggcegﬁ%al& ieC Spltgnsig' feﬁ{ (I)rﬁz;é ?zgz fh 8 oly Eleteé%? { greotf as

definehh@binbefomy, iis1hs trRanpotditicat for mul a (I) or a
harnaceutlcallg acceptable salt or in vivo '
hya racfplg}bfé@ﬁ@% the “t"ﬁéﬁ*@bﬂheredﬁ arayided thepserakacemposad of the

formlﬂg ?gbt 2 eﬂ'éac‘c%ﬁﬁ@z{lfy%c éérgrq? garlp&%?: g}gz?%&h}o%?sa{)% e}ster %hﬁreof as

deﬁnaSbﬂelhbefbretlh ehepurmma:ﬁt dfatkaémprortiapkid mahgmﬂciﬁ@ @r @ancer of the
kit 10 conprisin nd of fornula.(1), or a

breasb H%ﬁ%‘%&trF@HHnb g‘t"ﬁb hiledf@é’l Rroygte; fladdey, pancreas, vulva, skin or
Ovawhydrolysable ester thereof and a pharmaceuti cal agent

for treating malignant condltlons that- is known to

c Arzerdigg to d fogther f2atarr afithginventéonf thetenie praddedabe afe dffe

pre %pg inveghhon there is prgvided a kit conpr|5|n?
COmpYRNG,§i ¢ b 05 PrgfrAGPRicelly acesptablesal ordtwta hydiplysable
ester ﬁfé%@ta?laleﬁne?ﬁ{ eiff 'befope M tﬁ@trgﬁg{e% yfsc%me? fikropoliferative and -

her eo Ina first unit dosage

differentiative disorders, psoriasis, rheumatoid arthritis, Kap051 s sarcoma, haemangioma,

acute and chronic nephropathies, atheroma, atherosclerosis, arterial restenosis, autoimmune
diseases, acute and chronic inflammation, bone diseases and ocular diseases with retinal

vessel proliferation.
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‘antlmgﬂaegk%g@ ag methgitrexate oy

b) a pharnaceutical agent for treating malignant
conditions that is known to cause hair loss; in a
second unit dosage form and c) container neans for
WO@B‘PWO&F%an said first and second dosage for mBCT/XB2005/004865
According to another featurg,of the invention there is
provi ded the use of a conpothd of the forml a (1), or -
a pharmaceutically acceptable salt or in vivo
hfm\@nys@mlb feom enteripgPOY synthasisthyeinhikifionad esseatialfS-phase

f.h I
initiaREARIRS Sudh s IR BRI AP ROl iR S ot rmal gels of

the bRFERIrS toxh6i6/ Ty BIg-specific bharhesutaa PREhtsOInhitifoP6ESBRY or 4 will
invention there is provided a conbination 25

prevent pragiessien ingo theisell gyde annoronl ofllshuhich codd hcmhqbﬁ tasdigity of cycle-
spec1féc a(gﬁlﬁmcoﬁq%]%gltrﬁ%tgrlltogllﬁﬁh 28 %—pﬁ%ﬁe éﬁ&;’] g}lﬁ,ﬁlg e%‘fch szﬁ)ﬁect]on may
resultds @RraRinGos of haiPlost ﬂox’{ﬂa\}'l asstiii@l WHR HeSe S5ney,
thereof, optionally together with a pharrraceutlcalmﬁ _
. aJ@éfﬁﬁ% lipa §irthge aspeet of thainvertion Wltehs piewided meompespdief formula

| @ assd Hee gb'o?i: oLk Bﬁ ggar 2&1&1 Iy, a(fcre]:ét%é §P zr? \fnéog {Q}{é‘ﬂltyszgqtlé Jster thereof
- for usafak hgelapfotammsbgemns to a warm bI ooded ani mal, such - .

30 as man. As stated above the size of the dose ‘
- r ddgreferg in o furthes asneet of gbhesinventinm thexggmproiderd @ compound of formula

@ aslde ﬁﬁécf?o%lfe 8, ?Pﬁﬁ%&éu‘%%gﬁ}; adccgé abR" git of &1 \gﬂéﬂi gfgg%‘ri‘éc' Ester thereof

necessay e varie pendr g on

~ for uselig @te@dntldghﬁxrﬂﬁwzﬁlsﬁfg fashthd tedatraént@f naigham @ osditieds With

of the illness being treated. A unit WD 2006/ 064251
PhaHWV@EQE?BISOM%S -34 dose in the range, for exanple,

LB Lt A B SRR e
to cauap phir éubs axchalesdilydatingeigapy soch asifosfannde thEcydldpmmamxdm

und of the inyention, one.o ot h
%L‘H%WP?C‘ W‘@gﬁﬁe@ﬂgﬁyw Hehuca

alka]dmsyaﬂeanafbgh%vs%gh BY viyeystidk, \tflhﬁal?riﬂgu{/frﬁﬁsgﬁ)@ éf?gfﬁgnttakﬁles such

or separate adm nistration of the I
as padrhm:etb wmﬂdlcz:emﬁ(elt topotsomatase hinhibirors hiehfas edndo'@f:an areldbpatecan;

onco s n ractice, to use a conbinatio
ey oY REREHICS Ui DRORbisR ReHROTHBIeTy FRHLEOR, SAnpENEin D and
mxtonWéiﬁ‘ aﬁéBﬂr%Fs sukﬁ‘aﬂ@t@lg&@ée é?{dlct%ti%}h t he ot her ' '
component ('s) such conjoint treatnment in additi on

t dn phasheraispect ytihe mwhtlbm,ttbfr gorhpaatd rof iermodd (Ihesd a pharmaceutically

sccen R ARG A2 TN RN RO HEP ) P CBTR P RELE apgeiption with

a one GRHRPOES B8 abhR PharhtRUBRE HEdriEs. 39 A1 insfahde Bk B8PSR of formula
cycle inhibitory agents that work by the sane or

(1) maji bef dmpintstenesthiasyistemic pr mon systepye mgefs. Redichlarlyitishesnapaand of

formug& Qh,m)y ¢ ?ﬁ%@’sﬂ“&éﬁgf g}t{ g?ﬁas ?)gsﬂeénai% ni?egx}n%j&e 2 %?entsopgcapadmlmstranon

dridleffork @M en addGlhay fFRARS of e ARREIBR ARG i SovRIS@ARhEhod of
megestro] acetate), aromatase 15 inhibitors (for

preveé&@gm?ﬂxreloaﬁ@gmgdmhéem Ifest ang s Ineore wisligpasit eondifiensesithine) |

pharr L B AR A P aref Bl BT RSP SH m S SR scgppises
admid§etind @)saldeﬂE%hhl anafReii vl Smeund oaatcaﬂgamﬁit@f foin@ila )y 26 €

goserelin acetate, luprolide), inhibitors of
pharmasewtisatly pegsptable salt or in vivo hydrolysable ester thereof.

~ In an additional feature of the invention, there is provided a method of preventing hair
loss during treatment for one or more malignant conditions with pharmaceutical agents, in a

warm-blooded animal, such as man, which comprises administering to said animal an
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5a- di hydroreductase (for exanple finasteride), -
anti-invasion agents (for exanple netall oproteinase
inhibitors like marimastat and inhibitors of urokinase
wpreas/nddpdigen acti vator 20 receptor function) aed/GB2005/004865
i nhibitors of growh factor function, (such growh
factors include for exanpl-&3pl atel et derived growh
factor and hepatocyte growth factor such inhibitors .
effectine bmdent dfn@atpotiatofafbrmilh (osk £phar@bMiballyasct8htable salt or in
. [eceptar antibodies, tyrosine kinase inhibitors and
vivo é%‘f‘f)g( é?ﬂil?] F%@ﬁh‘ﬁé"ﬁ@ ﬁa@étanﬁwsmq@mst}a,l oppfparate #dministration with an
j [ at | ' stic drugs and
effecgg%%@ggl%tiJg%éﬁ;ﬁéﬁé@?&?ﬂ%};&%&gd in nmedical 25 oncol ogy,
sucA@erdimg iorefusthel dsp&s of fherinexaoR tikreRtpréalial £hdrink&eutical
net hotrexate, fluoropyrimdines |ike 5-fluorouracil,
compoSHiORAOLYSY 1 REsHERNghat HassHsisg, frany thedrestment o mabighane onditions
; ' i Q1O : ' hracycl i nes
with PirlelAiC Bohs MG ool  ES BRI A HRALHG, o
pharthai@ntitallyi acceptatl @ satcornin Givo g dfolyrabl @ster thatdolfraalkaidn) ;
b ngl at i.nlfm der.ivatives (for exanple cjsplatin, _ _
phartaGeyHed’ 421k 1n asqoeipfigh Witd aRjBHnaceptienllyacaenirtle dilganbgeearrier.
my, Ll l. n, .
Oy e e R tppcl oy B IERAE G bor B 1M s a by
compgnsinigral ¢ootpoond efifonmsla((por & glrmlaccuticabypacekjiableisals of irkSvo

) L xoi ds 1 k I .
hydr%%%g[e;es%ﬁgg%?g q{{c}% I ggzgceltxﬁ%l tagg)émgﬁéﬂ ttée%i(igé Sqralei)gr’lant conditions that

: is-kn&pﬁgp&gwygi}@ggxi'ns l'i ke etoposi de and teni poside,

ansacrine, topotecan). According to this aspect of the
i esardiegito higwtber asppat of ihggulesanViBv RO/ BG4 250rovided a kit
COmpI?iC{‘lT/ (B2005/ 004865 -35 pharmaceutical product .
_cor?ﬁri sing a conmpound of the fornula (I) as defined
a) a cb@peumbef fofula @) dor pradHAdel It3 ] t '
) asbdef.i ned hergli)n-blg%r 59%%?9%%, aggérﬁt%%l%t@ ﬁre@? hn%r?? H%b?ysabl
ester therrodrin a|fiystauitidosass foont hei r use 'in therapeutic | -

. I.Cl e. compounds of fornmula (1) and 5 their .
o) a AL MR o TR Pafinah Ciait gt s Pkgouaap sk gair loss: in
* a secqilamiEedRh@dofa) addool s in the devel opnent and - _

standardi sation of in vitro and in viva test systens
c) cortgiper Rgans oy Goatainng sid firss andsdcend dosage forhisbi t or s of
c LVj ' aboratory ani mal s, such as
%écoﬁﬁg@aﬂ?@%ﬁfeggﬁ’ré & nt%e.knvef?tlonr tilf;rsﬁ lﬁﬂ{ﬂ)vfﬂ‘% é}’le use 06 3cempound

cats, hKeys,

of thedbrriviie (Bear CphafmacentvallyhRE R st RIRPHS hylfbly 461.2BRY fhereof,

. ot her. phar naceutical conposition, gé)r ocess, method, use
in the fnanufaciiire Qi Medicamentfanths raicationet hairless dirimg treatment of

._ ma’*ggé’h?Eﬂ‘mib"{@wﬁp?%ﬂﬁﬁﬁge‘?ﬁi'rcﬁdaggﬁﬁodi ments of the conpounds

I nvent escri b&d herein also apply. o
. BExaopldew to Bierthenvaepct ofthwiptdseiiauydddion Heusispaéadedy cdMination
.. fol %0\8‘1;83% non | i m t.i Pg -exanples in_ which, unless
treatmeph ok e RETHPE 8T haisloss sorpisisieg the admenisirasiogiof em effective amount
f£achig ' . ' ri out .at
o o ol (Blor SR R AN BB N oP
hydrotysatpe estentheredf) optienatlanegetiet with-25HarmédeudicAllydRBéfable diluent or
. sol.ytions re dried over anhydrous nmagnesi um
carrieg, M‘gﬁh? gm %%lls,asteggﬁpt@* ors§p#atsradmjpistration of ag effgetive amount of
a phar%léa'g%\?ifgloi hefoY trlgés(t?rféﬁ{ (?ftrﬂéliéﬁggtegonﬁﬁgﬁ'ig & REET-BoGed animal, such

Pascal s;

‘as man.

As stated above the size of the dose required for the therapeutic or4 prophylactic

treatment of a particular cell-proliferation disease will necessarily be varied depending on the

host treated, the route of administration and the severity of the illness being treated. A unit
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4.5-30nmHg) with a bath tenperature of up to 60C, 20

(iii) chromatography means flash chromatography on
silica gel; thin layer chromatography (TLC) was
WORBIEF out on silica gel plates; (iv) in geRETAB0Q5K486S
course. of reactions was fo ovved by TLC and reaction
times are given for illustfation onIy (v) final
products had sati sfact orégprot on nucl ear magnetic

dose méé%f?&%éoz RIIPle Je ki me/kadpreterably 1 #&ggg/kge?waﬁag%t a;
 JRE 0 5 A B UGS 0 501881 GO By o

may idvdlvganuddition &ss calgp@ind it invetiopact drafsre WeHee substances and/or
repeated if nore material was required; (vii) when

tréatngﬁn% Such\gariQiat eatmentinayke achienedby way ©of thessimuliaregys, sequential
or seﬂgPﬂt%id D?Sgl‘?ﬁ\gllé bfthe i 191'3§altc%h1\f>%ﬂ?nt§ Hf@é‘rk@u&%{ e 688 of

medidah begohady is isamiaalerac&&ed@h&f mmﬁlﬂnz&ton&ﬁmlﬂﬂﬂénﬂfémgof treatment to
perdeuteri o di net hyl sul phOXI de (‘DMSO-d6) as sol vent
treat %ﬁh gauent yiitheanges Jnjmgfical paeplogy the other rempensnt(s)efisyels conjoint
[ I r
trea;ng@gga; Jdaftl a3 BRI Bitory! i thdit @R HRERb TR ay be:

ratros are given invo

. ‘Surgefyv tadjotherapys or drehotiferaH0 81 dHeh2ibrapyGRA0 65/c0 BtebMain-cafegories

(X) mass spectra were run with an el ectron energy of
of thetapepiiea84hbn volts in the chemical ionization (C)

) RdRr Hal E%l@lnﬂltﬁt%%:}e C%%%%Qﬁ%rv?or gQEe safeSife hﬁ?&&l%msms from

ionizati on was ef tron i npact
those defimeddendiabaforent ( FAB) or eI ect rospray (ESP) vaI ues

) | RaeEafe o Fsb e indinscomns Ve forinle i cpieatess

raloxx@éﬂéeﬂl‘Mo‘i{ﬁeﬁé %cﬁﬁgfén@? PRS0k QR (?H%%&%‘E{)lesméé%d] ;acktile), aromatase

unl ess stated ot herw se COﬁpOUﬂdS contal nt ng an
inhibityy theeexampl¢ hyastabde,iletrazolt, venaban, examsteme)smtmlrngestagm
been . r synt

antandBeT far eIt TGP UbAide BRER GRS prigans Aipte) LERH.

agonifts BNd SBgonPXATHY &ahlpfe %JE»@%&'HE ScétaRdiu ?f(ﬁld%j] EnHibikdrh Hpie%sterone
ratio eqU|Va|entS to those uséed in he preVIOUS

- 5a- dxby@hmﬂeqtas(exﬁqr)exampleffmalsbmﬁﬂgarabbwesaomagm(fbmxenip@n

THE 1 et -
metal bR GinasE AP Fore B Ao ek T ofopdpase Plasmignggp activator

- recep’d@i?ﬁih%ﬂ@lll) an@tiRigbitéhs 8F be'wtﬁ tfsz%r, functl ogt Qﬁtz}?éﬁw Eactor§ihlidde for

7-azabenzotriazol -1-yl)- tetranet hyl uroni um -
exam]pie )péa‘tq:lgtcdegph@ glgg)h\ah éctor and hepatocyte growth factor such 1nh1b1tors include’

growth factor antibodies, growth factor receptor antlbodles tyrosine kinase 1nh1b1tors and

serine/threonine kinase inhibitors); and

(iif)  antiproliferative/antineoplastic drugs and combinations thereof, as used in medical
oncology, such as anﬁmetabolites (for exanﬁple antifolates like methotrexate,
fluoropyrimidines like 5-fluorouracil, purine and adenosine analogues, cytosfne arabinoside);
antitumour antibiotics (for example anthracy.clines like doxorubicin, daunomycin, epirubicin
and idarubicin, mitomycin-C, dactinomycin, mithramycin); platinum derivatives (for example
cisplatin, carboplatin); alkylating agents (for example nitrogeh mustard, melphalan,
chlorambucil, busulphan, cyclophosphamide, ifosfamide, nitrosoureas, thiotepa); antimitotic
agents (for example vinca alkaloids like vincristine and taxoids like taxol, taxotere);
topoisomerase inhibitors (for example epipodophyllotoxins like etoposide and teniposide,

amsacrine, topotecan). According to this aspect of the invention there is prdvided a

7
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20 DCM di chi efbrrét hane; Or cycl eprepyl ; RPHPLC reverse
phase hi gh performance |iquid chromatography; HBTU .

O benzotriazol -1-yl-NN, N , N -tetranet hyl uroni um
wdhmearbdsosir ophosphat e; 25 DI PEA PCT/GB2005/004865
N, N- di i sopropyl et hyl am ne; - PF

1,1' - bi s(di phenyl phosphi no) f Focéne : -Pd2(dba)' 3
bi s(di benzyl i deneacet one) pal | adi um

 pharmdceviisal BIOUHE: CODHRSIE awompeunfiepfﬁhmf@rrrwlm es deirst hptcinbefore

and gﬁ 3&@ 10n:11 égﬁl %@n g%%&@élag #y oléegﬁplr)]%“?re gﬁfﬁl{r C cQr) owt)treatment of

cang’é@OG/ 064251 PCT/ GB2005/ 004865 -37 Exanple 1

éqlﬁ | sopropyl - 2- net hyl - 3H i mi-dazol - 4-yl) fyrl mdin
- 2 pR ipyto thewupg Wther@p%ﬂcmmgeaﬁh@@mpoundso formula (I) and

their Pﬂa%ngée%?ké%%cagpfgﬁe héﬂ%ée_lélsg] geqtélgas %Da%%m)co cé&o)o n%he

devéldfient add S@naardisitiondil E?hEaSar(d?zﬁ Vo t8st QPstem®For thE@Rfiatibh of the
carbonate (0,459, 1.38 mmpl) and . '
effegts gf W@IMWMNWHW nyabgsatapanimals Speh e et degserabbits,

morfkel ) HACARL R 5 fheCor PLeardhldle HB) WELRURL adec | 1

I'oxane er & nit rogen EY8nd the

r eanthecubommhhepttaexdaedutmzﬂfcbmposifidle,rprmew @mlﬁbcf Qfe & medicament
The reaction _ poured directly ont 0 a colum

mana?a%gw falrege hegrmpsiae a é%?r@t;erwdtembeézwenis o REaRPIOds of the
mveq,go,@agscgb%@ﬁgégm%isg %O—V DCM A white foam was

obt al ne NI\/R(4OO 132 i .Mz, CDC13) -
Exa&:@&(d |I—|),802(d 1 ,738(s |I—|),733(s

(s El%p étevenpgé w1lé n@&%g él?usgpae& %Z tge]g)(l lgwxr@_}}on lgng%l?@agplseg in

whlaﬂ-uhbessskatééoﬁx‘érwéﬂ mz 379. Exanples 2-20 15 The
| om ng conpounds were prepared by the procedure of

@ t&npmﬁihes lreagiderom defgeees §ahms$?jé) eperagomgvdrhearried out at room or

BBt PR canbmpr AT OR Eorer M TS Gvai 1 abl o

(i1) &@ch solutions were dried over anh){_l_rous magnesium sulphate; evaporation of solvent
4-(3-isopropyl -2-nethyl -3 |mdazo-4-yg pyr.i ni di n- 2- :

: was ymami 9ut Uieg dodary 8 apaatogundrB redvced pmssuN: (&OORWO0 Pascals;

4.5- 30mmHg) with a bath temperature of up to 60°C
(ii1) chromatography means flash chromatography on silica gel thin layer chromatography
(TLC) was camed out on silica gel plates

(iv) in general, the course of reactions was followed by TLC and reaction times are given for

" illustration only;

(v) final products had satisfactory proton nuclear magnetic resonance (NMR) spectra and/or
mass spectral data; |

(vi) yields are given for illustration only and are not necessarily those which can be obtained
by diligent process development; preparations were repeated if more 4material was required;
(vii) when given, NMR data is in the form of delta values for majof diagnostic protons, given
in parts per million (ppm) relative to tetramethylsilane (TMS) as an internal standard,
determined at 300 MHz using perdeuterio dimethyl sulphoxide (DMSO-dg) as solvent unless
otherwise indicated; |

(viii) chemical symbols have their usual meanings; SI units and symbols are used;

(ix) solvent ratios are given in volume:volume (v/v) terms; and
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MMMM <Y r~'0|x'-'Vi"vND\ P ~~toOMOO
WOR006/804251 N ~ x ~ x x x ~ .T~. x MO MM M BETAEPKH004865
S (r bvr4N 000 r- owv'O@GN_r'Nh.G/QIy [-n X
X' Mx x x' O'~~’\ONx IEI| p Np x OxC]\/IO r

7r'

x) ngssysggﬂpé&erg gun l%nt(ljxdm € Gectrgn )enff{'lgy ﬁ%( ]/E)( ﬁl%f;ﬁr 1@)\ hewhgmlggl
1on1Q1thQCID 1@0&1& v'{/lmhg éch\l/llfel:\Idt ekbosukd '\gi'oge ;Miere fﬁd-EaM.d 19112atﬁ %'as effected
by ellectr@n@ngac@(]ib fagy atorg b;@m)bazglmeylt @*‘A(B)/on@l@tmsp«ay( (lSR); vadues for m/z
are- in@h,)ﬁgehjer\ﬁlll)tff-only ions which indicate the parent mass are reported; and unless
otherwise stated, the mass ion quoted is (MH)+' |

(xi) unless stated otherwise compounds contalmng an asymmetrlcally substltuted carbon
and/or sulphur atom have not been resolved;

(xii) where a synthesxs 1s descnbed as bemg analogous to that described in a previous'
example the amounts used are the millimolar ratio equlvalents to those used in the previous -

example;

(xvi) the followlng abbreviations have been used:

- THF - tetrahydrofuran;
- DMF N, N-dimethylformamide;
EtOAc - | ethyl acetate; -
MeOH methanol; )
~ ether - diethyl ether;
EtOH _ ethanol;. 4
HATU O—(7—azabenzotriazol- 1-yI)-1,1-3,3-tetramethyluronium
: heXaﬂuorophesphate;
DCM dichloromethane;
cPr cyclopropyl;
RPHPLC reverse phase high perfox;mance liquid chromatography;
HBTU A O-benzotriazol-1 -yI-N NN "V ’-tetramethyluronium
hexafluorophosphate; |
DIPEA - N, N-diisopropylethylamine;
DPPF 1,1°-bis(diphenylphosphino)ferrocene;
Pd,(dba); bis(dibenzylideneacetone)palladium;
TEA - triethylamine; ' _
DMFDMA N,N-dimethylformamide dimethyl acetal:
DMSO dimethylsulphoxide; and .
XANTPHOS 9,9-dimethyl-4,5-bis(diphenylphosphino)xanthene.

Ry
; i
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X XWX XXX NM7in'ONW 2006/ 064251

PCT/ GB2005/004865 39 M r a ,n 7 N'O'a'0O0-d'Bb

\'vr nEMMMMMMM M--~-Mi V Nx Vx" C NKXx
woobbdazs1 X rxi x .~"+ Nvpf,.) ~UN 00 Pd’ﬂ/(Z(BiUOf%Msss

Mr NM”A x o000 x Nxrxi x* M MC NN X

rr n xx Nr x NNNx x37-00 00 00 v~~~~’\-o

xtin. vv yr a00,nwx NInOON" NNr " v; A"
Exafiple ' Mx x a x kn b Nx ~ PON'OO v x Vt In00 - .v

AT ~0 0. mM.Dn .vxT7”~ 'Dx O~r .. yN Mr"
4-[4- (WmmkalefLLmldamlMlb}w idin ani MN Gt

- benzam1de U

'4-(3-Isopropyl-Z-methy1-3H—imidazol-4—yl)-pyriﬁ1idin—2-ylamine (Method 18;0.15g,
0.69 mmol), Pd(OAc)2 (10mg, 0.02 mmol), XANTPHOS (36mg, 0.06 mmol) cagsium
carbonate (0.45g, 1.38 mmol) and 4- bromo-3-methyl—N N- dlmethyl benzam1de (Intermediate
4in GB227616O 0.9 mmol, 218 mg) were pre-mixed in dioxane 5 ml) under a mtrogen

' atmosphere and the reactlon was heated at reflux under nitrogen for 24 hours. The reaction

was poured directly onto a column-of silica get and was eluted with DCM, 1.0% MeOH/DCM
and finally 2.5% MeOH/DCM. A white foam was obtained (0.21g, 81%). NMR (400.132
MHz, CDCls) 8.35 (d, IH), 8.02 (d, 1H), 7.38 (s, 1H), 7.33 (s, 1H), 7.28 (d, 1H), 6.93 (d,”l-H),
6.86 (s, 1H), 5.581(éeptet, 1H), 3.07 (s, 6H)’,' 2.57 (s, 3H), 2.35 (s, 3H), 1.44 (d, 6H); m/z 379.

Examples 2-20

The following compounds were prepared by the proceduré of Example 1 and on the
same scale, using the appropriate amide staiting material (method of preparation indicated if-

not commercially available) and 4-(3-isopropyl-2-methyl-3 H-imidazol- 4-yl)—pyr1m1dm-2-

" ylamine (Method 18).
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5-Fluoro-4-(3-isopropyl-2-methyl-3 H-imidazol-4- yl)-pynmldm 2-ylamine (Method
17; 0.15g, 0.69 mmol), Pd(OAc)z (10mg, 0.02 mmol), XANTPHOS (36mg, 0.06 mmol),
caesium cérbonéte (0.45g, 1.38 mmol) and 4-bromo-2-fluoro-N,N-dimethyl-benzamide A
(Method 8; 0.70 mmol, 173mg) were pre-mixed in dioxane (5 ml) under a nitrogen »
atrhospherg: and the reaction was heated at reflux undér nitrogen for 24 hoﬁrs. The reaction
was poured directly onto a column of silica gel and was eluted With DCM, 1.0% MeOH/DCM
and finally 2.5% MeOH/DCM: White fc;am obtained (150mg, 59%). NMR (400.132 MHz,
CDCls) _8..3'2 (d, lH),'~ 7.68 (d, 1H), 7.60 (4, 1H), 7.37 - 7.33 (m; 2H), 7.16 (d, 1H), 5.56

- (septet, 1H), 3.12 (s, 3H), 2.97 (s, 3H), 2.62 (s, 3H), 1.54 (d, 6H); m/z 401.

| Examples 22-55

The following compounds were prepared by the procedure of Example 21 and on the

same scale, using the appropriate amide starting material (method of preparation indicated if

~ not commercially available) and the appropriate amine.
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N P X

vl)Dvrlﬁﬁm-Q-leérmno}Nel%&m:de V.. MvONOOT r "x ~v N
' ] ¥IB¥[U (257 mg) was added to a stirred suspension of 4-{[4-(1-isopropyl-2-methyl-

1H—imidazo]-5-yl)pyrimidin-é-yl]amino}'benzoic acid sodium salt (Method 56; 240 mg) in

~ DMF (8 ml). The mixture was stirred at ambient temperature for 20 minutes, then 3-

afninotetrahydrothiophene—S,S-dioxide hydrochloride (170 mg) and DIPEA (139 pl) was

| ~ added. The mixture was stirred at ambient temperature for 18 hours, then diluted with EtOAc

- 10

15

20

(80 ml), washed with 2N NaOH (80 ml). The aqueous layer was extracted with further EtOAc
(80 ml) and the orgénics were concentrated in vacuo. The residue was purified by RPHPLC.
Fractions containing product were poured onto a 10g SCX-2.column, washed with MeOH,

then eluted with methanolic ammonia. Evaporation of the basic eluent gave the title

‘compound as a white solid (150 mg, 49 %). NMR 9.73 (s, 1H), 8.52 (d, 1H), 8.44'(d, 1H),
-7.85 -1.77 (m, 4H), 7.45 (s, 1H), 7.11 (d, 1H), 5.71 - 5.64 (m, 1H), 4.73 - 4.63 (m, 1H), 3.53 -
3.37 (m, 2H), 3.25 - 3.02 (m, 2H), 2.50 (s, 3H), 2.47 -2.37 (m, 1H), 2.28 - 2.14 (m, 1H), 1.47 ~

(d, 6H); m/z 455. - \

Examples 76-89

The followmg compounds were prepared by the procedure of Example 75 and on the
same scale, using the appropriate amine starting material (method of preparation mdlcatcd if

not commercially available) and the apprqprlate acid.
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gﬂc’)l\b 4-- ﬂu@ﬁ*o @@-M)pl@ﬁylm MethyT 3W—1miaazo¥—4|-\5'1§-pymgdm 2ﬁylan7-un0]
benzonitrile (Method 21; 180mg, 0.54mmol) was added EtOH (5.0 ml), water (2.5 ml) and
KOH (54mg, 0.1 mmol). The reaction was heated at reflux for 12 hours, the EtOH was

- removed in vacuo and the reaction was extracted with DCM (3 x 50 ml), dried and the solvent

-removed to yield a white solid. DCM (3 ml) was added to the solid followed by ether. The

solid was filtered and dried (1 08mg, 5'7%). NMR (400.132 MHz) 9.82 (s, 1H), 8.61 (d, 1H),

783 (d, 2H), 7.79 (brs, 1H), 7.73 (4, 2H), 7.39 (4, lH) 7.14 (brs, 1H), 5.48 (septet, 1H) 2.54

(s, 3H) 147 (d, 6H); m/z 355,

- Example 92

2-Cyano-N-cyclopropylf4- {[5-fluoro-4-(1-isopropyl-2-methyl-1 H-imidazol-5-yDpyrimidin-2-

yl]lamino }benzamide

5-Fluoro-4-(3-isopropyl-2-methyl-3 H-imidazol-4-yl)-pyrimidin-2-ylamine (Method
17, 0.20 g, 0.85 mmol), PdOAc; (16 mg, 0.068 mmol), XANTPHOS (60 mg, 0.10 mmol),
caesium carbonate (0.42 g, 1.3 mmol) and 4-chloro-2-cyano-N-cyclopropyl-benzamide
(Method 24,0.24 g, 1.10 mfndl) were added to dioxane (7 ml) under a inert atmésphere and

heated at 150°C in a microwave for 1 hour. Purification on silica using 0-10% MeOH in DCM

~ as eluent gave a yellow foam, further puriﬁcétion by RPHPLC gave the title compound as a

colourless foam (187 mg, 53%). NMR (399.902 MHz, DMSO-ds + AcOH-ds, 373K) 11.48
(brs, 1H), 8.52 (s, 1H), 8.23 (s, 1H), 7.90 (d, 1H), 7.63 (d, 1H), 7.41 (s, 1H), 5.35 (septet, 1H),
2.68 - 2.62 (m, 1H), 2.52 (s, 3H), 1.45 (d, 6H), 0.99 - 0.93 (m, 2H), 0.91 - 0.87 (m, 2H); m/z
420.

Example 93
2-Cyano-N-cyclopropyl-4-{[4-(1 -isqpropv1-2-methyl-1H-imidazol-S-yl)pyrimidin-Z-

yl]amino}benzamide

The title compound was prepared in a similar manner to Example 92 except using 4-
(3-1sopropyl-2-methyl-3 H-imidazol-4-yl)-pyrimidin-2-ylamine (Method 18) in place of
Method 17. NMR (399.902 MHz, 'D'MSO-d(,_ + AcOH-ds4, 373K) 8.44 (d, 1H), 8.27 (s, 1H),
7.95 (d, 1H), 7.62 (d, 1H), 7.41.(s, 1H), 7.08 (d, 1H), 5.52 (septet, 1H), 2.68 - 2.62 (m, 1H),
2.49 (s, 3H), 1.45 (d, 6H), 0.99 - 0.93 (m, 2H), 0.91 - 0.87 (m, 2H); m/z 402.
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- afforded the title compound as a colourless solid (190 mg, 67%)). NMR 9.78 (s, 1H), 8.58 (d,

" 3H), 1.46 (d, 6H) m/z 452.

* 2H), 7.37 (d, 1H), 5.51-5.38 (m, 1H), 4.05-3.91 (m, 1H), 3.87 (d, 2H), 3.37 (app t, 2H), 2.53

! ~r O‘Mr 'n \)S mh X V Gx r  Mx r‘

%

i-a
’(\}-M’\prCN-',ZOO X MNX N"" x Nr Mr x N Xx
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5-F luoro—4-(3—isopropyl-2—methyl-3H—imidazol-4-y_l)-pyrimjd_in-2-ylamine (Method

+ 17,149 mg, 0.63 mmol), 4-iodo-N-(1-methylpiperidin—4-yl)bénzafnide'(Method 29, 239'mg,
- 0.69 mmol), palladium acetate (9 mg, 0.04 mmol), XANTPHO'S (33 mg, 0.057 mmol) and

caesium carbonate (412 fng, 1.26 mmol) were stirred at reflux in 1,4-dioxane (7 ml) under an
inert atmosphere for one hour. The reaction mixture was cooled, filtered, the filtrate was

evaporated in vacuo and the residue purified by reverse phase HPLC. Trituration with ether

1H), 7.99 (d, 1H), 7.79 (d, 2H), 7.71 (d, 2H), 7.37 (d, 1H), 7.50-7.39 (m, 1H), 3.78-3.62 (m,
1H), 2.76 (d, 2H), 2.52 (s, 3H), 2.15 (s, 3H), 1.98 (t 2H), 1.81-1.67 (m, 2H), 1.58 (apparentt, -

Example 95 ‘
4-§ [S-Fluoro 4-(1 1sopropvl 2-methyl- 1H-1m1dazol 5-Vl)pyr1m1dm- -yllamino}-N-

(tetrahydro- 2H—pyran 4-yI)benzamide

A The title compound was prepared using the procedure and scale described above for
Exam;ﬁle 94 but utilizing 44iodo-N-(tetrahydro—2H—pyran-4-yl)benzamide (Mefhod 30) in
place of 4-iodo-N-(1 —methylpipei’idin—4—y1)benza:r_nide (Method 29). A colourless solid was
obtained (160 mg, 58%). NMR 9.79 (s, 1H), 8.59 (d, 1H), 8.07 (d, 1H), 7.80 (d, 2H), 7. 72 (d, |

(s, 3H) 1.74d, 2H), 1.65-1.49 (m, 2H), 1.46 (d, 6H): m/z 439,

Example 96 _
4-{[5-Fluoro-4-(1-isopropyl-2-methyl-1 H-imidazol-5-ypyrimidin-2-yl]Jamino}-N-piperidin-
3-ylbenzamide ‘ ,

| To a stirred solution of fert-butyl -3-[(4-{[5-ﬂuoro-4-(l-isopropy]-2-methyl-]H—

imidazol-5-yl)pyrimidin-2-ylJamino}benzoyl)amino]piperidine- 1-carboxylate (Example 97,
50 mg, 0.093 mmol) in DCM (1 ml) was added trifluoroacetic acid (0.2 ml). The mixture was

stirred for 2 hours, then the solvent remove in vacuo and the residue purified by ion exchange

chromatography (SCX-2, 1 g), to afford the title compound as a white solid (29 mg, 71%).
NMR 9.78 (s, 1H), 8.58 (s, 1H), 7.88 (d, 1H), 7.79 (d, 2H), 7.71 (d, 2H), 7.37 (d; 1H), 5.32- h

|
1
|
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©5.35 (m, 1H), 3.88-300 (1, 1H),3.09-R166 (mi.2H), .52 s, 3H pder DMSOY, 2:45-2.30 (m,
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Example 97 _ A
tert-Butyl 3-[(4-{[5-fluoro-4-(1-isopropyl-2-methyl-1 H-imidazol-S-Vl)DVrirhi_din-2-

yllamino }benzoyl)amino]piperidine- 1‘ -carboxylate
5-Fluoro-4-(3-isopropyl-2-methyl-3 H-imidazol-4-yl)-pyrimidin-2-ylamine (Method

17; 149 mg, 0.63 mmol), fert-butyl 3-[(4-iodobenzoyl)amino]piperidine-1-carboxylate
(Method 61; 297 mg, 0.69 mmol), palladium acetate (9 mg, 0.04 mmol), XANTPHOS (33 _
mg, 0.057 mmol) and caesium carbonate (412 mg, 1.26 mmol) were stirred at reflux in 1,4-

dioxane (7 m}) under an inert atmosphere for one hour. The reaction mixture was cooled and

o ﬁltered The filtrate was evaporated .in vacuo and the residue purified by reverse phase HPLC.

Trlturatxon w1th ether afforded the title compound as a white solid (232 mg, 69%). NMR 9. 79
(s, 1H), 8.59 (d, 1H), 8.01 (d, 1H), 7.80 (d, 2H), 7.72 (d, 2H), 7.37 (d, 1H), 5.53-5.36 (m, }H),
4.04-3.64 (m, 3H), 2.86-2.69 (m; 2H), 2.53 (s, 3H under DMSO) 2.54-2.35 (m, 2H_undér
DMSO0), 1.94-1.63 (m, 2H), 1.46 (d, 6H), 1.37 (s, 9H). '

: _' Prebaration of Starting materials

Method 1 -

4-Bromo-N.N-dimethyl-benzamide
~ 4-Bromo benzoyl chloride (5.0g, 22.8 mmol) was added to DCM (100 ml), and to this

‘was added TEA (7.0 ml, 50.2 mmol) followed by the slow addition of dimethylamine (20 ml,

2.0N in THF). The reaction was stirred for 1 hour before being quenched with HCI (2.0 N; 50 A
ml), the reaction was extracted with DCM (2 x 100 ml), dried and the solvent was removed in '

vacuo to yield a white solid (5.1 g, 98%). NMR (299.954 MHz, CDCl3) 7.57 (d, 2H), 7.30 (d,

2H), 3.10 (s, 3H), 2.98 (s, 3H); m/z 228

Method 2

4-Bromo-N-methyl-benzamide

4-Bromo benzoyl chloride (5.0g, 22.8 mmol) was added to DCM (100 ml), to this was
added TEA (7.0 ml, 50.2 mmol) followed by the slow addition of methylamine (20 mi, 2.0N
in THF). The reaction was stirred for 1 hour before being quenched with HCI (2.0 N; 50 ml),
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2H), gzggé QHY: 29§¥@'85 nC YR, @08 }’tH?%%arOSE i;ﬂf‘) ﬁ?z?ﬂ

Ci "vcCaxxxoVvVyNNwwww' F33bN C
v W'00 0000 C CV 0000. 00 00 WN . "d rn WO
2006/ 064251 PCT/ GB2005/ 004865 -58- Exanple 91
WORpGdERII0r 0- 4- ( 3-1 sopropyl - 2- net hyl - 3H i m dazaiT/@B29b3/604865

pyri m di n-2-yl am nol - benzam de To
4-[5-f1 uoro-4-(3- i sopropyl-=81net hyl - 3Hi ni dazol - 4-yl ) -
pyri m din-2-ylamno]- benzonitrile (Method 21; 180ng,

the réacheinwad éxtm&daﬂdﬁ‘ECEz{ @k (60 Bil)tgied MRk tBE s¢ldert Wls)re@bekd in

e reaction was heated at

5 KOH (54ny, 0.1
vacug E’ﬂrlﬁlﬁ(af‘?ﬁl?n?elsz’hﬁ&n@a Shise NVIR 00057 Mo ELICENT 6REIGH), 7.55 (&
tracted with DCM(3 x 50 m),
2H), @qg 3?6?1&:&) ifi/e rermved to yield a white solid.
DCI\/I(S m) was added to the soli.d foll owed by ether.
The solid was filtered and dried (I 08ng, 57% . NWR

Methodgh 132 MHz) 9.82 (s, 1 H), -8.61 (d, | H, 7.83 (d,

- 4-Br@h)-V-rcfodrdRi-Benda 7.73 (d, 2H), 7.39 (d, 1 H),

7. I4—(brs, 1 H), 5.48 (septet, 1 H), 2.54 10 (s, 3H),
_ 1.44Brdneh byl dlarideH5 Og%&tﬁnﬁ)l?ﬁlas add(ed to DCM (1 0()I ml), to this was
2 - | opropyl - 4-{[5-fluoro-4-(1-isopropy :
adde‘{z F%(‘%fﬂrq'}tﬁ%éé%mog f91|19‘b%¢r%ﬁha F'lr’?“@ddmné}ﬁcﬁﬁlo}’@@bﬂz%tmné &1.7g;
29.6 églel)u gP% ref_cte%n_ was %tlrr{)erglyfor hour lﬁ:f re jgﬂ_nfg rclllueanaczhg wAt_ \ (} Np})}(rjl (50

ml), theractiorPwyd extiaced (Witlt DEM (MlO@mZ)Odgcd &hd3he soivbnt,was removed in -

B T TR X O

mmol’)  were a 0 dloxan under
a inert atnDsphere and heated at 150C in a m crowave

."Met!fé” 1 hour. Purification on silica using 0-10% MeOH in

20 as el uent gave a yellow foam further

4-Brawd-Dflue e Rsankide RPHPLC gave the title conmpound as a

-col ourless foam (187 ng, 53% . NWR (399.902 Mz,
DIvEeron®-3-flne -+ ob3raKy2.0g.. 1ﬁ8nmolb agd sddisn peghoite (350& RO -

mmol'j%’er&id] l\g\% in gu)(l;l()éﬁée (40{1’9) %va'_ﬁrjm&%l) égd gesaéé(gét rfzﬂ)F)Iz goH)l hour An

~ extra 2 @oﬂsﬁdllﬁfberb&raéeavﬁsdaddéﬂnd Be 9hctio® wiSrdfRiked Fdr 1 1du® Mhe

- 0.87 ( 2H); m-z 420.

: reaction was cooled, extracted with DCM (2 x 100 ml), dried and the solvent was removed in

20

vacuo to yield a white solid. Ether was added to dissolve -any remax_nmg starting material and

the solid was stirred for 10 minutes and filtered to give the title compound (1.7g, 88%). NMR

* (400.132 MHz) 7.74 (brs, _IH),b7.68 (brs, 1H), 7.64 (d, 1H), 7.61 (t, 1H), 7.50 (d, 1H).

Method 5

4-Bromo-2—chlorobenz.amide

4-Bromo-2-chloro-cyanobenzne .(2.0g, 9.3 ~mmol) and sodium perborate (4.3g, 28
mmol) were dissolved in dioxane (40ml), water (40ml) and heatod at reflux for 1 hour. An
extra 2.0 g of perborate was added and the reaction was refluxed for 1 hour. The reaction was
cooled, extracted with DCM (2 x 100 ml), dried and the solvent was removed in vacuo to
yield a white solid. Ether was added to dissolve any remaining starting material and the solid
was stirred for 10 minutes and filtered (1.35g, 62%). NMR (299.954 MHz, CDCls) 12.61 (s,
1H), 12.50 (s, 1H), 12.38 - 12.31 (m, 2H), 12.13 (d, 1H).
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25 Exanpl e 93 2-Cvano- N- cycl opr opyl - 4-{
[4-(1-isopropyl-2-nethyl -
H i m dazol - 5-yl ) pyri m di n- 2 yl I'am no} benzani de The
WO2p46{%42¢bnpound was prepared in a sinilar manREF/GB3005/004365
Exanpl e 92 except using 4-
(3-isopropyl-2-nethyl -3Hintdazol -4-yl)-pyri mi di n-2-vyl
am ne (Method 18) in place of Method 17. NWVR (399. 902
Methpdip  DVSO d6 + AcOH d4, 373K) 8. 44 (d, | H, 8:27 (s,
4-Bro§o|é%-11%e9j& ﬁ%fjd%mgtlhggg%nza%gc?e (d, I ’ ’2 284} 2(22 I(mH)i
|'|)4rBroB1o49n{e$hledﬂ}zmc Lc{aE(I g, 4 651)1m0®} W& added B3DEM (5DHh), to this
0.91 - 2H); mlz 402. WD 2006/ 064251
was ad:@p/ ng@ gl\;l,ogggr €561 ml 5997 g@mlf)pqr@ 4drops ¢f DMF, the reaction was stirred

until rgcbgzg v#/b%rlf%e%_{d]w;grgg gﬁ@%m% 9‘0 the rea%}l 0 Was, ¢ ald]:led dxmethylamme (20 mi,

2N ln}TH\F)(ahd tmfehchdnp«v&&tméd ffor' e ﬂjrﬁlxbr )Oridibetbre bemg uenched with

-Fluoro-4-(3-iso 2rret | - 3Hi m dazol -4-yl) - pyr
satursiod SOHTB PTG ({NBDIOd exBacied with cigr Cox 600 mibiyied i the

ace
chromuagriphy ANTHEHGE 4@8 etfgr / BoR&xanedil%} etﬂiﬁld/ 1s<§1&e5mwnd ﬁnally ether

car borjate (412 d 1.26 mmlg) were stir at
A clegrigu ATgPE b BTN MG (RP S Mithds pCli 78 6hekbr1.87 (o, 1H),
7.04 (tehg{if?%& (s, B9, 5986 'mgora #Bﬁ vgs g0l ed, filtered,

['trate as vacuo and the resi due
purified by reverse phase HPLC Trituration with ether

B LAl e sy

. afforded the title conpound as a col ourl ess sol.id
4-1‘16—“&8-50@ 67%. NMR 9.78 (s, | H), 858 (d IH, 7.99
4Br0§rﬁi)»2 h@hyl?\l&x@th@gbe&wm’ldg 71 (d, 2H), 7.37 (d, IH),

7.50- 739 (m TH, & /8-3.62 (m 11-1), 2.76 (d, 2H),
2 45 of®; 2- Btd)hyltZ:.nl@c bsid (B, 4.65 88ndl) wa@added To BOM (K¥ml), to this

‘was a&@géi oxggrl Elilgﬁ.ﬁe &? @5 it * 7[15m19|])§g2d %o?sf ot(lgMF6 @e;‘réﬁtén was stirred

until nd SRR H’%Era%d"(ﬁ ;mﬂ( 30 mins). To the reaction was added methylamine (30 ml
H-1m dazol -5-yl)pyrimdin-2-vl]am no }-N

2N in(RHEDraaf fhirreactianpyasatirrad for|a) fygtheral mindtes Dafore beihg quenched with

A_saturagegrgéﬁundlaac%rég{gaée@rn%ﬂéé 1%8 &1 %ﬁerc(zgﬁr()%ﬁalﬁ ried ang the solvent

was rélrnmeden Nzc(utoeb bl &l nite EbIRY ITAB sS4ty Whdesgavdada a(rh@m@ﬂ amount

in | ace

of DQMAO ithgl zafaNa dedpihen pngispbexage nntil-a/whitresetigdrirerpifaed. Adg solid was

* itercfigha gfog O QUSSR Lo W3S NRESBER) 369 T, 283%, 451, 7.20

(d, 1H)d5.7&@ thrs, 1H)72.98 &d, 3HBH.41 (s, 3A){¥liz 2D) , 5.51-5.38 (m
11-1), 4.05-3.91 (m.IH), 3.87 (d, 2H), 3.37 (app t,
2H), 2.53 (s, 31-1), 1.74(d, 2H), -1.65-1.49 (m 2H),

Meth@ﬁﬁ (d, 6H); mz 439. 25 . Exanple 96 4-{

~Fl uor o- 4- (1-i sopr opyl - 2- mathyll
4-Brohtoi TtldaaV Nodivle)y¥-bemaadtiide 2- vI ] ami no} - N- pi per i d| n-

3-yl benzam de
. 4-Bromo-2- ﬂuorobenzmc acid (2.0g, 9.1 mmol) was added to DCM, to this was added

oxalyl chloride (1.2 ml, 13.7 mmol) and 4 drops of DMF, the reaction was stirred until no gas
was liberated (approx 30 mins). To the reaction was added triethylamine (6.3 ml, 48 mmol)
followed by dimethylamine (10 ml). The reaction was stirred for 10 minutes before being
quenched with HCI (2.0 N, 50 ml), extracted with DCM (2 x 100 ml), dried and the solvent
was removed in vacuo. The obtained gum was purified via column chromatography eluting

with 20% ether/isohexane, 40% ether/isohexane and finally ether to yield a clear gum (1.2g,
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To a stlrred sol utlon often butyl
3-[(4-{[5-fluoro-4-(l-isopropyl -2-nethyl-IH
i m dazol -5-yl ) pyrim di n-2-yl]am no}benzoyl ) anm no] pi per
wa wosie4bsicar boxyl ate (Exanple 97; 30 50 ng, @ca5382005/004865
mmol) in DCM (1 nil) was addgg trifluoroacetic acid
(O 2 mM). The mxture was stltred for 2 hours, then
. sol vent renove in vacuo and the residue purlfled
4/ﬁyNIV83q(?é>>?c9ﬁé%Hz CRELIBBO§H.AFhy 7 35eX-28, (m, 24, 3.1D(s, 3H), 2.92 (s,
3H)a/gn/zo§£ﬁthe title conpound as a white solid (29 ng, 71
MR 9.78 (s, 11-1), 8.58 (s, 1 H), 7.88 (d, 1H),
7.79 (d, 2H), 7.71 (d, 2H)," 7.37 (d, I H, 5.32 WO
2006/ 064251 PCT/ GB2005/ 004865 -60 5.35 (m 1 H),
Methodd 3 70 (m 1H), 3.00-2.66 (m 2H), 2.52 (s, 3H
) m  4H under DMSO), 1.90-1.56
A5 AR 5" m‘dg z 438. Exanple 97 5 |
t eMthBmonI ﬂuorobenzmc ac1d (2.0g,9.1 mmol) was added to DCM, to this was added

[ 5-fluoro-4-(1l-isopropyl-2-nethyl-1Him dazol -5
oxalyi,q:})l § (}i2gnh-13.7 mmol) and 4 drops of DMF, thereaction was stirred until no gas’

was%%ﬁ[@drtgéﬂ?gf g@ﬂlﬂﬁ:ﬂé@g{egé %okx q}alrs] %gﬁdctﬂr @gf& lf?e {‘36 Z? Bnl 4)§r0mmol)

-1 SO
fo]lownd&mn&hyﬂaamner(eo (ite2.oNidn THF )1"4]93 fegctidh. ok sﬁi’@ﬂ Yor 10 mins before

being SoprENE S MG M B s seiedi it PCMA K90 s dried and the

'solvém%qgmgaed 1%%Zcsz ThQ H(% r%’gg!)ﬁ %%ﬁrﬁgéd@ﬁgﬁ;)?;ﬁo% a plug of

sﬂxce abging mxd:alB@Mw sltemb(tameZi yajlowlsoR6 wamtiaedme ROY&¢théieshedkine and

SRR MR TN s o
NMRI(M@WMHE%D@JR%W(S MRS72Y3RQ gﬂt ¢§1 (d N3G HR (FEA H), 3.03 (4,

he residue purified by reverse ase HPLC.
3H);miza232ation with ether afforded the title conpound as
a white solid (232 ng, 69%. NWVR 9.79 (s, | H, 8.59
(d, I H, 801 (d, 1 H, 7.80 (d, 2H), 7.72 (d, 2H),
MethKo10(d, | H), 5.53-5.36 (m | H), 15 4.04-3.64 (m
3H), 2. 86 2 69 (m 2H), 2.53 (s, 3H under DMSO
94 9- gy clopropvideanzamide0) , 1. 94 1 63 (m 2H), 1.46

Ergtzlel:rgl a’oszlﬂ%r kfér%zﬁl ggcfj é (%rpgr I 0 fﬁi [g@}glzg}ﬁhgf was added

oxalgt dhl@ide (D2NANYS.76kh6r) @ 4 (R3S D'MF &hmbﬁoﬁ/\@ﬁs ﬁﬂ%@C{mtll no gas
to DCM (100 M), and to this was added TEA (7

was Bberzteﬁﬁ%npfox N me dl e renstion wins adrigidtitiethylamine (6 3 ml 46.0mmol)

The r gact N
ottt S BRLoPsh oo P M Pt el PR BT gy
befoN, be5x€g Qnched, withHCl e.aot\l 00 mipexexdEReAEOOMID xDOWINIS, dfied and

m ), dried and the saolvent was renmoved in vacuo

the sp](yeyq WEsFeRONE Merasu }odylﬁlg apogd Beogplid yaRstizedinggher (39 mi) for

10 @@%f&e%&%g%mﬁ%fég égwhne?s@xd was Shhafia (P 60%)2RMR

(29949—538\0141@, Cbah) WF {ibéHZ,ahz‘tj(g@ldtﬂHﬁ%d??g%@y@) ©H, QHlt) 4297 - 2.89 (m,
a e to m to

IH)\(Ha%X@l %’éﬁ&éﬁE&?@(%ﬁ) mp2%. ol ) fol | owed by the

sl ow addition of nethylamne (20 m, 2.ON

Method 11

4-Bromo-2-chloro-N_N-dimethyl-benzamide

4-Bromo-2-chlorobenzoic acid (1.0g, 4.3 mmol) was added to DCM, to this was added
oxalyl chloride (0.5 ml, 5.5 mmol) and 4 drops of DMF. The reaction was stirred until no gas

was liberated (approx 30 mins). To the reaction was added triethylamine (2.9 mi, 21.3 mmol)
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in THF). The reaction was stirred for 1 hour before

bei ng quenched with HCO (2.0 N, 50 m ), WO 2006/ 064251

PCT/ GB2005/ 004865 -61 the reaction was extracted with
WO RR00425% 100 i), dried and the sol vent was PEH&BaYP0pI865

vacuo to yield a white soli 4(4 8 g, 98% . NWR

'(299. 954 MHz, CDCI3) 7.62 (d, 2H), 7.55 (d, 2H); 6.-16

folloy® %bémmﬁﬁx@wr&eﬂ%&% ggﬁg%cﬁi%géwas%ﬁ%?@?% I0amipgtps before being

chddowitkl ®1(1%2.0
S as. aged T 3o M G0 R el e

was teﬁ@vsqi awcmd ta yield ogunoyBieqpuopys pamﬁdfdevz(z toltgin chi’&nzﬁography
a red for ho bef or e
etutiffERich 208nd B ek, 465 icfdohtane o SRSl eer oo was

‘obtal‘ﬂé@(leo(igr 05%S NMIR (295684 § 81X LI ks (& flgﬁ \AZ]Q@ gd& riﬁ), 717,

ent_ was renoved in vacuo to yield

1H), é4127(8g3H)8%<8@(s I mg@S3954 MHz, CDCl 3) 7.60 (d 2H)

7.54 (d, . 2H), 6.27 (s, H)',293-285(m H,
0.87 (q, 2H), 0.64 - 059(m 2H); mz 241. l\/bthod4
MetHdd 12 Br ono- 2- f | uor obenzamni de
4- Brom) 2-fl uor o- cyanobenzne (2.0g, 10 mmmol) and
BremetiZughloserVreydepropd-tenzamide nmol ) were di ssol ved. in

O A0 SO A | 0558k A e e

oxalydohlokide (0.8 a1} 5.6 P13 afPd Utbpe df DMF 1T H%%&CUOI%S stmgal Smtll no gas LM

reacti on was cool ed, extracted with
was liheraier GRErOXE migbtgehil omhesrea@trmvw addeQ tmmdamntec(z Piral, A1.3

mmof (flhét 8PL S At 88 0 £ 8D ERE Rt s stipred ford 0

, mmufes ﬂ)efb@e bﬂmgltltmmhdftﬂwfth H(BF(EO N ,30GhN Cexifagtel wllhebengymb ml)

/? (400. 132 M) 7.74 I%brs
dned(ami §he s_[)fnen vyasgq:n"(o(yed ¥Hjacuq teyielda 301||q) thzr Bas gdﬂedlcb-l)he solid, this
was HREIES 0 Rmufts BERED ot M GHCaRREERR Hwit i was gptained (1.0g,
86%)shdz 2 .per bor at e (4 39, 28 mmol) were dissolved in

di oxane (40mL), water (40ml) and heated at reflux for

1 hour. An extra 2.0 g of perborate was added and the
Metho@38t i on was refluxed for | .hour. The reaction was
__Wl‘ed extracted with DCM(2 Xx 100 m), dried and-the

- pmdeved i'n vacuo -to 30 y|eldavvn|te

dded tQ _dissol ve any remai

L I
Se FH’? A an SRR 0ot Ao AdHed BXEICHwatsr (41, 180

| ml), tH‘tlﬁb’Wﬁ§ adziﬁq I{@Ht(gl?)? 1 1(2]m1%§g g?%@reaﬂ;\ﬁ \&%%%gt%tﬁ%&% for6 .

3) 1
hours( Fhe @p{)txonmaslq(_ﬂomd t¢ cad)l (sl pRABGitdEH) 2BHe EtOH was removed in vacuo
until %Pﬁz %gggé@?ﬁéunﬁ ri@é@m%gg was fltgred and dried. NMR (299.955

MHz) 7.71 (s, 1H), 7.45 (s, 1H), 7.40 - 7.38 (m, 2H), 7.28 (d, 1H), 2.34 (s, 3H); m/z 215.

Method 14

4-Bromo-2-fluoro-N-( 2-hydroxy-ethyl)-benzamide
4-Bromo-2-fluorobenzoic acid (2.0g, 9.2 mmol), HATU (4.1 g, 11.0 mmol) and
DIPEA (2.4ml, 13.7 mmol) were pre-mixed in DCM (70 ml) and stirred for 10 minutes. To

this was added 2-hydroxyethylamine (0.83g, 13.7 mmol) and the reaction was stirred for a
further 1 hour before being quenched with water (50 ml). The reaction was extracted with

DCM (2 x 100 ml), dried and the solvent was removed in vacuo to yield a yellow gum. The
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4- Br onp- 2- net hyl benzoic acid (1.0g, 4.65mvl) was

added to DCM (50 m), to this was added oxal yl

chloride (0.61 m, 6.97 mol) and 4 drops of DMF, the
wormeddsdzm was stirred 5 until no gas was | i bempgirash2005/004865

(approx 30 mins). To the reaction was added .

di rethyl amine (20 mi, 2N +65THF) and the reaction was
stirred for a further 10 m nutes before bei ng quenched
gum Whg purifiedt i edleﬂn%ﬂfhnhﬂibé}b é) with 200D AMdohexane, 40%

extracted wth ether (2 X m dried and the ,
EtOAcHpeheraneand finaHp FeQAr nA vt @ohd;ww ebtaingd {31 5 ROY)INMR

090 FPOVBTCIRS P 1L 09,168 G 250 GBS EONS 550 20,

3.65 (qs DHRRametaHY; fi/naéd y ether. 10 A cl ear gum obt ai ned

(1.0989%.. NVR (299. 954 MHz, CDC13) 7.38 (s, |- H),

7.35 (d, I H, 7.04 (d, 1H) 3.12 (s, 3H), 2.83 (s,
Methiﬁ')gs 2:27 (s, 3H); mz 243. Method 7

onmo- 2- met hyl - N-net hyl - benzami de 15

4Bro4ncBNqHﬂwﬂrdmtd1w1bBé}&@hﬁds’iC| d(1.Qg, 4.65 mml) was
added to. DCM ( to this was added oxaly
chr %Wewlfeqmw 0@ 2§79 w})) DMEMM - 8)$;§Ooﬂm@\9/land DiBEA

.(6 lm? %8[} \%@«?TP é\f{eaqn Phl@él\gl I( H]?)I i s\t/\lla\r'\rga g dl gx{n%tu%s to this was

added@hhdﬁ‘o&}’ﬂthlﬁar@ﬁﬁ (182¢, I\ninod]) Hnf therdctidrewisatielet @or AMuSther 1 hour
irred for a further 10 m nutes before being quenched

beforg ¢ipe queiched vl 2N HGA( by Ebmaaén%wawmc@sl PrBdPEM (2 x

- 100 n’ﬂ’b,tdli‘legg.ﬁkﬂhe(sgl\?émnggs lrgln)ovadjgi ‘%I ?ébd}g%ﬁea df ‘1’1?%% id Z'Phcf:\/\ﬁfﬁd was

renoved I n vacuo to yi el he'sol 1
dissoltted oot ECM (2@ mi), thenobotminouvtstalloofd RCGol befotehlhs addision of ether

dded. et her -and isohexane_until a white so
@0 mff Mol aafcwaeds@m Ssaiered ind ahedNEAR st s htizpg 4 (s
rs
(s 3H) n12 229 25 Met hod 8 4- Brorm 2-fl
Me thugrg N, N- di net hyl - benzam d e 4-Brono- 2-fl uorobenzm c

(2.0g, 9.1 nmmol) was added to DCM to this was . _
(22)- B 0igskthydxaing)-2 1 o8s-1 48-isdptord 1 P meth3t- TH] Wl‘?(ia)zolaﬁq'l)érop 2-en-l-one

drops of DMF, the reaction was stirred until no

wd$ 3 stifyed selation ap(Ed-3-@omethpleininolel -¢ lhisoprepylt2- (m:thm H-

1H), %%d 2Ng/% ﬁﬁb%%m@)gg'@)(ﬂz 73, g§§t éh?'s 'm/é'gb% (d, 41»

e B A0TSR Dl B

- qQ oomrp ﬁtlﬂnﬂﬁerb edrpeatif) Wek addue nc;ktﬁﬂom dWRr Hﬁhu{s%thMroé&hyl 4-fluoro-

extracted with DCM (2 x 100 m ), dried
1.4- d@%ﬂrwémycl%a Zlesinedus(tatrallnereboraten é1 kﬁgaﬂammo@wmmmerature

o was rél];ll | s,o%exa@qblyusi@é}F Qﬁ@?/ hsg }oéﬁbr'l‘%fl?wﬁeltrgﬁcéggg]‘xmm

. was cb(ﬂe& irﬁbda@t&ie%ﬁ foered The d1trad0n39 06884bnder reduced {%s)sure and

PCT/ GB2005/ 004865 -63_ 54% . NVR (299. 954 MHz,
the re;adlggwwakm_gxto BCM. It was ga,s}(efhwxm-gq a@mpRia, bring Idped IN®30,) and

evapo ﬁ%] un?Zi'_Q ?dm& d?resswewﬁn%gﬁ B%rﬁg%lmdd\%as isolated by MPLC on silica gel

using ﬁv@ﬁ@m{e?ccﬂiuﬂﬂs’ aoesE@ / BedAc (tgerQQS‘V(QEtl)HmD@vI)\@% golden
added to DCM_to this was added

viscose oil, which crystallized on standing over several weeks Yield =2.50g (42%). NMR
1.40 (d, 6H), 2.38 (s, 3H), 3.05 (s, 6H), 4.70 (septet, 1H), 6.96 (d, 1H), 7.08 (s, 1H); fluorine

NMR (376MHz): -166.7 (d); m/z 240. .
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- 200 mihdegd epd sdyant vgs remaveg s vweég y

oxalyl chloride (1.2 m, 13.7 nmmol) and 4 drops of

DMF, the reaction was stirred until no gas was

| i berated (approx 30 mins). To the reaction was added
WO2946064%51 ami ne (6.3 ni, 46.0mol) fol | owed bYCT/GB2005/004865

methylamne (100 M, 2.ONin_THF). The reaction was

stirred for 10 m ns bef ore” %) bei ng. quenched with HC

(2.0 N, 50 m), extracted with DCM (2 x 100 m), dried
Methadd7t he sol vent was renoved in vacuo. The obt ai ned

scFuB M5 B BRSO NI | ¢ s

‘aguBB-{Dindiplahme)-Ri e N 4sepRehby] St inetheH 1 HAMmiddol-5-yl)prop-2-
m nut es before be?ng flltgred anc{ dried. A white SO|yI)p P

en-1-qpgd Msihad Hed-Og 16.9 msoldgnd geguiipe ogbosde (69, 3¢pond) were pre-

mixe m&ls%tagj%;l 8%) rF% ang E?]lescf_@ rettlﬁnl_?oﬁéé h% ( ﬁh }e}é%tion(awgsélal&)wea 'to cool

. beforébﬁﬁ@@ﬁerﬁhéd with Svabér ¢Y00 ml)rtﬂ@i«élactlitﬁﬂ&émﬂhéﬁ extracted w1th DCM (2 x

4- Br ono- 2-f 1 uor obenzoi c acid (2. g%i 9.1 nm)h}
@X@lﬂcw sqdf thf:a@hd was

dlSSO](’éld fn fjﬂmm&g J)PWMD&W ERSy ?; l’ V\I H?o goﬁ%% P the
was re Was | aber ated (e
addmﬁih nﬁétherTAntdewhﬁasdl1dq51e¢dp1$at@cﬁtﬂ1@:iw&sr iﬁl@r&y hxﬁi’rdrﬁtel {Che Brocess was -

repeatﬁ%cr 9btamr§sccrnéafe?n %fl“rfrﬁ'gctéf .1$g,c Do ?239%54}%53@6}3&8 15 .

@ WIS 908 15 e, O L b ST

m/z 236 vacuo to yi-eld a solid. The solid was stirred in
ether (30 nl) for 25 10 minutes before being filtered
and dried. A white solid was obtained (1.4g, 60%. NVR -

Methg@@g 954 MHz, CDCI3) 7.99 (t, IH), 7.40 (d, 1H), 7.29

669(brs||—|) '2.97 - 2.89 (m - IH), 0.88

C4-(3- Isqprozmz’ _methg b3 H-ihidaol- mynmxmlmrzz-zwmwet hod 11 30

hi di neth '
S TS NN
(Meth@@@ﬂ @f tW’O @@M?@% 4 b si W}ﬁﬁloﬁ%%%'gaﬂﬂﬁleﬁbrb‘éﬂitg (7.98 4@%01) were

nmol ) - and 4 drops of he reacti on Wwas
pre- mmed rﬂtl %dn@mwethaoolgﬁ@ mlpargl heatedrad restix(fapp bour8rheireaction was

 altows ol P8 isTE et R bt Dok et ot i rocted

with IROMAR2EL(YhB A dnd GoRkt wasembooar i va@uM@ﬁy@lH'a&feﬂgwfs@ﬁd The

10 m nutes before being quenched wth

- solid ‘f'ﬁi% dissokter de faginwim pmpap|of vagm M@Mmms waly thenl abiewded toesool before

the adaf? o%%@%thfy\@%] 3\;;'? g@ﬁ’tg g%lﬁ%prg ate%l g‘lglg gvgﬁyltergg &Pnf}i ﬂlé h@'f?&ﬁ process .

s’

 was r@@&fe@tm@mnse&m&aﬁq@ offR8d et (B18d, 3@%@&&1&1@1 @199 964 MHJ: )CDClg)

ther. A clea m was 5 obt ai ned /g
322 (§ 399, @éa (D, BT, 245 (Raptel. i 31060 2HY 2 3646 S, 1754 (&

: , 3.12 (s, 3H), 2.86 (s, 3H); mz 263. Method
6H); nﬁgmﬁ Br ono- 2- chl or o- N- cycl opronyl - benzami de

Method 19

4-Bromo-2-chloro-N-methyl-benzamide

Sodium hydride (0.24g, 5.0 mmol) was added to 4-bromo-2-chlorobenzamide
(Method 5; 0.9¢g, 3.85 mmol) in THF (20 nﬂ). The reaction was stirred for 10 minutes before
the addition of methyl iodide (0.36 ml, 5.8 mmol), the reaction was then stirred overnight.
The reaction was quenched with saturated NH4Cl (20 ml), extracted with DCM 2x IOO 'm]),

dried and the solvent was removed in vacuo to yield a gum. The gum was chromatographed -




. 1'(‘)

15

10 4-Brono-2-chl orobenzoic acid (1.0g, 4.3 mmol) was
added to DCM to this was added oxalyl chloride (0.5
m, 55 mol) and 4 drops of DMF. The reaction was
waostoos/o@dsiuntil no gas was |liberated (approx 3IQT/GB2005/004865
-mnutes). To the reaction was added triethylamne (2.9
m, 21.3 mol). foll owed by6@ycl opropyl am ne (0. 48g,
8.5nmol ).” The reaction was stirred for 10 m nutes
usingd®CM, & "/HﬂéOH/D@M’wialefﬂlam bls )SIQ'eOﬁ-QD@M\l to 9R1dh hixture of mono and
extracted with DCM (2 x 100 m ), 15 dried and the
d.lalkgl@tedemdums Etherfisphexang (L bowereraddgd @| the mixinte; dme diglkyd material

i hi
sl B9 PP Sed SR, b R AR oo
vvas obt ai ned (1.0g, 86%. Mz 275. Method 13 20 -

4- Br ono- 2- et hyl benzam de 4- Br onp- 2- net hyl cyanobenzene
Method®9 51 nmol) was. added to Et OH water (4 . 180

4-[4- (ﬁ-isot)x.togvltfn%tl“;%%}-ﬁ%?ﬁgzoll(%lg—gvr%%idl %-2 IF[!:] i e,gp%gmttrqg

wdsS Tiedl |

r éafettitm(mﬁuad m@@pmd agﬁg t}(es;ﬁbcédium £l il AeSbibed dbSe for
was remnmoved in vacuo until 25% of the original

, Exampéfr Likat wiliznefebronmeyasebangzengdn place ef ddremet3dnethr: VAR

' dlmex%&g-g r%ﬁri (ga ogéct(\éas(o%ta_éed}_% a3\§h145fog§1|_(')1%§_r|21n$ 752/§}0NMR |

(400. mhﬂ& C4)C]3)841 (d, 1H), 7.76 (d, 2H), 7.60 (d 2H), 7.40 (s, 1H), 7.29 (s, 1H),”

no- 2- 'l uor o- 2- hydr ox thyl) - benzamde
7.02 (G B s piion B erichec b 1 P58 G moz STmol ) . HATU
(4:1 g, 11.0 mmol) and 30 DI PEA (2. 4ml 13. 7 mmol)
were pre-mxed in DCM (70 m) and stirred for 10
Methoddlt es. To this was added 2-hydroxyet hyl am ne

he reactlon was stirred for a
dazol-d~yli-pyringidin- mo&-.bnnzomtnle

m"])he tfﬁ%@:ofn%@ﬁﬁd Q'Qs fﬁ@ﬁar@@f héi Pﬁ:%r&\éetdhr élg déscg'nggd above for

m), dried and the sol vent S ‘renoved I n vacuo

Examples] Uutaltr}lei ngaknb@mcyﬁhdaem&ememsprawm bromo- 3—methyl-N N-

RSRS8O T P30

20

- 25

30

t DA f =
(s, 115 f)z«lgr(]déd exaﬂg’%ggwmai Dy ﬁ@é}%‘ sﬁsméyn%%g@zcéﬂﬁ%l 57 (d,

6H); v(,n(2,3116H), 7.41 (d, IH), 7.32. (d 1H), 7.07 (s, 1H)

3.84 (q, 2H), 3.65 (q, 2H), 2.44 (t, 1H; mz 264 . 5
Met hod 15 4-Brono- N-(2- hydr oxy- et hyl )-benzam de -
MethddBronobenzoi ¢ acid (5.0g, 24.9 mol), DMIWMM (8. 8g, 30
mmol ) and DIPEA(61m,38mm|)vverepremxed|n
4-Br lopropyhddnelbylrheagamide 10 m nutes, to this was 10

50 0N P B PR €393 0 v

dlssoIbetﬂ RODMIR(160 aﬂ) wy&lbprapmnldg (3(5 60l 9 mmbewisadatd, FlINAE by
ractedvvlt DCM (2 n), dried and the -
DIPE@o@Jx &Mt %@a@ﬂ}o&nﬁbwamwwmeé oypraught Reipeg thevermeval gf the DMF

in vac%?thé %Ha?neﬂ%m was quenched with 2.0N NaOH (100 ml), the precipitated solid

was filtered, dissolved in DCM, dried and solvent remc_wed in vaéuo to afford a off white
solid (10.2 g, 87%). NMR (CDCl3) 7.35 (s, 1H), 7.30 (d, 1H), 7.15 (d, 1H), 6.03 (brs, 1H), '
2.91 - 2.82 (m, 1H), 2.39 (s, 3H), 0.90 - 0.83 (m, 2H), 0.63 -0.57 (m, 2H); m/z 254.
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 mins, (Bered gnd dripd tegiyep colourless splig (%
7.34 (Et 253%)\&1@93 }éggg{ﬂz'zsg éBC‘i’h%,fb;%ﬁ 9%1121%”21{) 0.71-0.66

dissolved in hot DCM (20 nj), the sol ution was allowed

to cool before the addition of ether (20 m). Wite
solid precipitated, this was filtered and dried. NWR

WO 20964p55 MHz) 8.44 (s, 15 IH), 7.78 (d, 2H), PGT/&B204§/004865
2H), 4.69 (t, 1H), 3.49 (t, _2H, 3.29 (t, 2H); mz .
245. Method 16 (2Z)-3-(Din#thyl ami no)-2-fl uoro- |

51 i sopropyl -2-nmethyl -1 Himdazol -5-yl)prop-2-en- |
Metho To a stirred sol ution .

} 1-(1- |sopropyl 2-methyl -1H 20
1 €1 - one, (Met hod 24 of WO
031163&4?&10r5be5§sw aZﬁlmm Ig) 35.5 niykPand H8AT 1 785 g,aﬂEtHH%BD were
erature was added in portions over -5m
added(tg H%\ﬂf 6}Q§}m{)h§qllowefi by 6yeJopropylamine (2.6 g, 46 mmol) and DIPEA (17.5
2..2.2

ml, 910nmto® ?,ﬁonl < or o o? sa{ e)d ovi ég%eﬁoﬁ)mg ﬂuenf;ﬁ%d with 2.0 NaOH (100

ml), ek@ARET Rith DEMVB 200inilh, airk@ dndbolOmt 3&Eo1d MIvizé to yield a dark .
coollng After stirring for 90 mns the reaction -

yellowrpodidy A Bis wiggpagssd|thrgugina padpbsibean pluting avith DEM, s filrate was

cone 3 685, SUPEL L M1 S B SERE B AR

* sonicaA¢dMA LA mihs, istehexdné @1@06ﬁ1§iaz$%en&ﬂded o kpitan »\HlB @ﬁ‘xfred for 10

reduced pressure. The title corrzound was isol ate

Eafi?aﬁ)el\‘i‘émml()ﬂo& (s, 1H),

scose
(m,ZB)e‘mi‘taizzvveeks Yield = 2.509 (42%. NMR 1.40 (d, 6H),
2.38 (s, 3H), 3.05. (s, 6H), 4.70 (septet, 1H), 6.96 . -
(d, 1H), 7.08 (s, 1H); fluorine 30 NWR (376Miz): -

'Meth-& .7 (dy; mlz 240. q_. WD 2006/ 064251

GB2005/ 004865 - 66- Met hod 17 _
4-ChléroF-cxano-McyGopwpprmmyimide net hyl - 3H i m dazol - 4-yl ) - pyr

i Ty o r Tk e e (V37 b5 25 S sogber (O
cynidBNR08 5imh 09,649, To TN ! 50 B ol

m xed
tetracthpld rineani wd cpanided. Ug, 2‘50mm:é() wye pddedthdioxaae (30om])\wag heated at

et P R R A SRR e L 8 20

© black 5d13d. THIsIvRE tRAISAY @ Her m@ IS ERUELed WithaseR! 0% Y00ehH, &ied

yell ow solid. Thée solid was "dissolved in mni num

- and schyat remayked v panuDaNYieldi bropassolilefirifidatior dn sidica osihg 0-2.5%

ddi tion. .of ether
MeORRLER) b e Ehl < b8 FoRpRipsahiSap st Thrdppdsalimns
addedw@Metm (ﬂna@t Béhtddar@ihét dni@RANThE SN &Jtaxﬂémﬁgzmtered and dried
(3.18g, 81%. NWVR (299.954 MHz, CDC13) 8. 15 1H,
(4.4 g;80%%). NMR (CRCLs)B. 776byss 1H), 1) 88 G5, Uid), (737éritie%H) ]?'H)9 (d41188 266 -

1256 (l%gnigﬁ').r 6 21.28 chS2m3 67 - b: 20wl 1) Sz 221 2 236 Met hod

4|(3 | sopropyl - 2- et hyl - 3H-i m dazol -4-yl)-pyrimdin-2-
yl ani ne.
Mﬁﬂi&é 3- (D| rrethyl ani no)-I (1||sopropyl 2hrrethyl-l

24 of WD
pIop-2-en-1-one

(The?@t,le éﬁnpﬁmh)w%@f@ared ina s1m11ar manner to Method 16 by using (2E)-3-
(dimethylamino)-1-(1-ethyl-2-methyl-1H-imidazol-5-yl)prop-2-en-1-one (Method 23 in WO
03/076436) in place of (2E)-3-(dimethylamino)-1-(1-isopropyl-2-methyl-1H-imidazol-5-
yDprop-2-en-1-one. NMR 1.2 (t, 3H), 2.38 (s, 3H), 3.05 (s, 6H), 4.18 (q, 2H), 6.96 (d, 1H),

~ 7.34 (s, 1H); Fluorine NMR (376MHz) -168.2 (d); m/z 226.

P
! 7
Ngst
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3,05 g, O1Bx ot 239

pre-m xed in 2-methoxyethanol (80 m) and heated at
reflux for 30 hours. The reaction was allowed to cool
bef ore bei ng quenched with water (50 m ). The reaction
wOongss/bdsest extracted 20 with DCM (2 x 200 m ), rdri/eskoasishasss
sol vent was renoved in vacuo to yield a yellow solid.
The 'solid was dissolved i m&ni num amount of warm
"this was then allowed to cool before the .
Metg §|on of ether An of f white solid precipitated .

d. The, process vvas repeated
,_‘,4_,_;- )1_ .‘

( g?ﬁe gﬁéccgﬂﬁﬁ%un%ﬁtpa%daﬁ a(s 11%’?%m€5é§1\4(&§b§é‘7%§ usmgQZZ) 3—

(dxmslh)y anfing)42-fldoro- 26l -6tHy1 Zmiezh)aillgi-uhﬁhibuﬁ -i$brop-2-en-1-one (Method

hyl - b d Sodi hydri d
25) 1(1@?21236 (é)gq %ﬂ%thul\tﬂggﬁca%gagrgéa(r? 1sgprop)(l)l é lxi]rgthy lz‘flqrr?ldazo] 5-

yl)pxﬂp@taﬂpo%equqw?@ a7 9La 30 (LR R: . 919% s BIm), 040 (s,
ng he réac ﬁ q”o 120

mmiol) in THE (20 Ton was Strrred

3H), i 2uit.ed)bev0222. t he add| tion of methyl iodide (0.36

m., 5.8 mmol), the reaction vva_s.'then stirred-

~overnight. The reaction was quenched with saturated
MetWﬁl(ZO m), .extracted with DCM (2 x 100 m), dried

he sol vent was renoved in vacuo to yield .a gum
pathylensne?-fluatoe b bpyeebud- 2 6@ 608 AR didazol- 5-ylprop-2-en- 1-
one PCT/ GBZOOS/ 004865 -67 using DCM 1 %veOH DCM and
= finally 2.5%%e04/DCM to yield a nmixture of nono and '

- di awumea@&@bm@%eb@ega}%m%/ ﬁ%me tg]Mgt)] s¥ Adg BE)-3-

" to the mixture nmat eri al i SSO ved
(dimethylamindgid - ﬂewﬂcrb@dvlédm@m 1 Htimsdamels S4yi)ptapr 2€in-ArshedMegitbd 37 in

139
w0 G076 refhoe P EL S S aming it fisopropsymeghyt W dmidazol-5-
yl)prop- MnarrbmlNMRr(wm;)m i7e7 178, 118, |6€85€(e”m}1 BChERs) g lH), 3.12-
ared usi n? t he procedure and scal e descri bed IB
i)yt 78 (0 2d);4/BR6%0- cyanobenezene in
pl ace of 4-bronop-3-nethyl-N, N di nmethy!t-benzani de. The
product was obtained as a white foam (165ng, - 75% . NWR

 Methidd 28400. 132 MHz, CDOI3) 8.41 (d, 1H), 7.76 (d, 2H),

60 (d, 2 7.40 (s, 1H), 7.02 (d, |
-Fluq;o gﬁg g_ggl)@gélggﬂnethv(lﬁﬂ ml;g)dazolf%vl) (gmmldl;ir)lﬁﬁvlammem(—b

m
R coolg A polocaL AP Mothed 1 by ysing 0213
(dlm@hylbmnmr)mﬂmarbe -(1cyclbbetyl-Rtrhehglonp amitivelss- pnp@?rzegq 1-one

d scale d bed ab
v e B CZ Gy Ao ey ericcerane- ey b

b8 DA 8L MCOLIEA DA L9084, 190165 v

5.17 @uiet, 11} 3.45Hp, 3H), 722429 @i)4H)71.86-176458n, O#); @H)2487. 22
. (s,  1H), 5.52 (septet, 1H), 2.62 (s, 3H), 1.57 (d,
6H); mz 336. 20 Method 22 _

Method 29

4-Todo-N-(1 -methylpipe_ridin—4-yl)benzémide

1-Methylpiperidin-4-amine (5.0 g, 43.8 mmol) and triethylamine (7.3 ml, 52.5 mmol)
were stirred in THF (200 ml) under an inert atmosphere. 4-lodobenzoy! chloride (11.7 g, 43.8
mrh'ol) was added in portions over 5 mins_. Stirring was continued for a further 16 hours, then
the solvent was evaporated in vacuo and the residue partitioned between EtOAc (200 m!) and
IM NaOH (100 m!). The organics were Washed with water (100 ml) and brine (100 ml), dried
and evaporated to afford the title compound as a colourless solid (13.2 g, 88%). NMR 8.26 (d,
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4- Br ono- N- cycl opr opyl - 2- net hyl - benzam de

Br ono- net hyl benzoi ¢ acid (10g, 46.5 nano]), and HBTU

(23 g, 60.5 mml) were dissolved in DM (150 m),
WORNW#HSbpyl ami ne (3.5 g, 60.5 nmol) was addeBCT/GB2005/004865

foll owed by 25 DIPEA (21 m 0121 mmol ). The reaction

vvas stl rred over ni ght beforg the renoval of -the DWF

t he obtai ned gum was quenched with 2. ON NaOH

1H), (7 f’éddf;ﬁ}}),a 7t6ﬁéd’p?r}@eﬁﬂ7t £an, §éDsa74m§H)s2tlé(%dH) 1.92 (t, 2H),

e sol vent renpved in vacuo
1'97'S§%§?Jfor lg%o%ﬁ)emg%%{?d (1\6.2 g, 87?’//9. NMR
. (CbAd 3) 7.35 (s, IH), 7.30 (d, 1H),.7.15 (d, IH, 6.03
(brs 1H, 2.91- 2.82 (m 1 H, 2.39 (s, 3H),- 0.90 -

Methpdg¥) (m 2H) 0.63 - 0.57 (m 2H); mz 254. 30 WO
/ /004865 - 68- Method 23
e (=] .
) - benzam de
2- T@ﬂhydbcﬁﬂ pyaBenzfing (ao c%d 49 4QGnglol) 3hd Enemm&am@r(sl 3hﬁTSJ9 3
, 46 mmol) were dedtoDl\/F(lO n

mm°§)dvqr6ﬁ¥é’aedoly TkE( rabynéﬁﬁanenwatmogphen@ %pgyeranﬂl chloride (13.2.

| ( T ) LT e
e 4551 B8 S 147 Flon e TVBLL i RS ol e 1
_hoursr,‘rﬂ)en theexdol et eds vdndveDOM dcdoXTEORsittihg sélid Wk ﬁ)‘ﬁ(bated in 1M NaOH
ent renpved in vacuo tolﬁél eld a dark vyello

solut@g)({ & mi{pe mens e Boiatenty

vacuo to yi el ow SO r
1H), 288 ¢dl, 2H)h@63l(d4rmo 8S-3. FqR, qal)esiségi 280, 3B& app t, 2H), 1.73 (d,
| so-hexane (100 nl) was then added and the system was
2H), Lotk ¥t 3D10/ 28 % ns, filtered and dried to give a
- colourless solid (9.3 g, 82%. NWR (CDC13) 7.82 (s,
IH), . 7.34 (d, 1H), 7.28 (d, ]H, 5.99 (s, IH), 2.94 -
Methdd®34 (m iH), 0.91 - 0.84 (m 2H), 0.71 - 0.66 (m

2kl 2,302 Met hod 24, 15
N-Et ] 5[]1 '[hF a S- AHYIRRUEE hbenzam de

4- E@WIQB Qné\thﬁy%)&%lotpvgg a%z |1§ H9a rt)@rﬂ&g&@ @3 %%‘95 %gcgf\%as added to

cyani
DCMrfﬁﬁO )nl), PE2( @ﬁaﬁlB 00 nﬁaolgwasiadmfdj ﬁollo@E’d’By (h’b sTO\g adcﬁtlﬂihmf i)so- .

bmryﬁ@ﬂ%‘sete@{)g ﬁlr(?"émgg"hﬂrfa Eg"’f%gétuéadg for 30ﬁ@ﬂpﬁ§§<bﬁ%re the removal

of the\OWedit in haBud. aBE trbQdueWss tféatetde&ﬁgwﬁ{ég(lghqnlg' &k etteg V\yl\ﬂsether (3 x

‘renoved in vacuo to yield a 20 bl ac

150 ml),alaied dndhalenkaeraoveiZ0Bario)tp yetd n aced oiki(ih9 @;:m%y NMR

(eoc38, Bik w55 3 23hLen TR Pod B SRS, e 10

MeOH in DCM as el uent gave the title conpound as a
brown solid. The brown solid was added to MeOH (50
Me_tﬂﬁ:}'_)l. heated and then sonicated. The sol i d obtai ned was

d

(d

HW- E&yﬁﬁ/-(szﬁetﬁyﬁﬁoidibl J;J#))ﬂséb%ﬁmm& (matﬁcm 312h|)5 68 09(78 mol) and
0.92 |_8 mz 221. Metho
10% Pd on carbon (3.9 g) were added to EtOH and stirred at 4 atm over mght The reaction

was filtered and solvent removed in vacuo to yield an off white solid. Ether (150 ml) was
added and the reaction was sonicated for 10 minutes before being filtered and dried. A white
solid was obtained (11 g, 69%). NMR (400.132 MHz) 7.57 (t, 1H), 6.99 (brs, 1H), 6.79 (brs,
1H), 3.39 - 3.31 (m, 3H), 2.43 - 2.33 (m, 1H), 2.09 (s, 3H), 0.92 - 0.81 (m, 9H); m/z 199.

Hatioryang washed wltbéfresh water (3 x 100 .‘
- ml). Bileolif %bwﬁﬁe{a Wnehl? vééulo a]{ gt %?%g h%?rggg& %_Irg? gag% IﬁMR 8.32 (d,
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' (22)-3-(Dinethyl anino)-2-fluoro-1 -(l-ethyl -

-2-nmethyl -1 Himdazol -5-y]] prop-2-en-1 -one The

title conpound was prepared in a simlar nmanner to
woBbgied2sh6 by using (2E)-3- 30 . PCT/GB2005/004865

(di met hyl am no) - 1- (1-et hyl - 2-nmet hyl -] H i mi dazol -5-yl ) p :

rop-2-en-Il-one (Method 23 i-M1WD 03/076436) in place

of (2E) - 3- (di nmet hyl.am no) -]-(]-isopropyl-2-nmethyl-1Him
Metnodagz_;ol-S yl)prop-2-en-1-one. NVMR 1.2 (t, 3H), 2.38

H) 3.05 2H) 6.96 (d, IH,

; -168.2 (d); mz

22}%%&?—6’? 091?)%9%{,‘}?{?% ygg%){g - Szﬂgcgg)/rggyé}?%ethﬁ 1sobu|\t/ybrtagnc?e &\/Iethod 32;

g i&osmrﬂ@; ehd Wa®H) (20vd, Ioroailrﬁolivaé}eamde@ ol BOH KHO‘%]I) and heafed at

onpound was prepared in a simlar manner to Me

reﬂu>b§or diones- @Q zl)e @actlon was added solid NH4Cl (4.4 g, 0.084 mol) and this was

s S OB Y A AN 05 SR ot e e,
the m{x2de- vaas(sﬁhﬁﬂtfm Oainne) tRenf fiIHQED The (ﬁ:l-trété Q\F&E Q@Ndengat@F'iJ‘Vacuo to
| -1H i m dazol -5 yl ) prop-2-en-1-one.

yield prapge g, Thipwas gis§Hed bying bulb;_tb{)bulblldlgﬂlt(tan (QF‘E ,mrﬁbadt,(] 2()%(:) to give

»leif 3383 % B IR E MR L] 794 6L bt 1 280 sepe,

1H), z/h4ksH3Hm dazal, 68y Vi. 3p(tom)2hgg-1§1 one-The title
conmpound was prepared I n simlar manner to Method 16

by using (2E)-3- :
h()gl et hyl am no) -1-(] -cycl obutyl - 2- met hyI -1 Hi mdazol - 5‘

;'y'l%' prop-2-en-1-one (Method 37 in WD 03/076435) |n

(E)- 3{!)1&&&1\1%61215)1- B-&tHV I isBYtopRl- I)imidazol-4-y1)-propenone
(]I-lsoprop -2-nmet hyl -1 H-i1m dazol -5 15 yT) prop-2-en-
lr\mo CDEl-3H1-ini gzl 4)-gthgnoneyMegiog X 4.0 g, B39 mol)

and D%ﬁﬁrvf}« &}[z djfgx mil $ese a8 1 P4l néatcd i 1305 fors hours.

-The s5l*vEl|1thQ~314io(/§d' EivakRP)EId 2-daRE fvth - 1Bed (30 3AT Ylas 4ddelddio BY¥ gum

mdin-2-vlamne 20 The title conmpound was prepared
to affwﬁ aagcéql% okl Whighnwas filteraantbdrierito lgyveubﬁ nge compodd (7 7 g, 84%).

(GHPNTCIR EPSR  CIEYSO 34 oo

2.89 (pl, 8B, 1036 - 1.33 (m, 9H); m/z 236 _
" (22) - 3- (di net hyl am no) - 2-f | uor o- I (1 i sopropyl - 2- et hy
| -1'H imdazol -5-yl)prop-2-en-1-one. NVR (CDCl 3) 8. 26
1H) 7.21 (d, 1H), 6.58 (br. s, IH), . 5.17
Methbd 35 et, | H, 3.45 (s, 3H), 2.42.2.29 (m 4H),
4-(3- ch‘ﬂEB—ibDﬁ#bD"MHZhﬁdazﬁf 4-yP48rindBinMel hedng 9

1(]#&?%171&%@%%& \,il— -egl?%ir #g:sggﬁg%]gzﬁ-ixglzcg?@ﬁﬁe]y})) -pagrenone (Method
456 100118 S L7 98 AL Sl i 10
ml) amﬂi'l’le@teddlere(mlx {9r ydays3TBe s @entrwak yerm@edadd dedhoi to yad 4 ey gum.
Puriﬁ%ﬁ?m ;? Cfn)‘h.lglﬁ‘l ch?grlngtrolgpa h;'Naoxsl’ si 1%2 tulslglg'I %dS L%egHﬁrllj Ir)tCllﬁ ga\:/Le6the title
compound as-a yellow solid. DCM (5 ml) and ether (50 ml) were added and the suspension
was filtered and dried to give the title compound as a white solid (5.0 g, 77%). NMR (400.132
MHz) 8.14 (d, 1H), 7.53 (s, 1H), 6.84 (d, IH), 6.56 (brs, 2H), 4.54 (q, 2H), 3.13 (septet, 1H),

1.25 - 1.20 (m, 9H); m/z 232.
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the sol vent was evaporated in vacuo and the residue
partltl oned between EtQAc (200 m) and | M NaCOH (100
‘? he organi cs were washed with water (100 m) and
WORPI6(P&426100 m ), dried and evaporated to af f BEWGBAR5/004865
title conpound as a col ourl ;és solid (13.2 g, 88%.
NI\/R 8.26 (d, WD 2006/ 064251°PCT/ GB20051004865 -70
7.82 (d, 2H), 7.61 (d, 2H), 3.77-6.62 (m 1H),
Mﬁl&iﬂ(d 2H) 214(s 3H), 1.92 (t, 2H) 1.97-1.85
, 4_ 2H m 3 . )

yalnydhddxﬁhkd;daﬁdm W?r)mlﬁ@h&&o&d&;dé(ﬁsﬁ mt }noamas added to .
trlethylamne( nmol ) were stirred in T

DCM (2¢bmh $o thisawas adildeqi REA (3airmio@s Bharcd) followed by drezbgw addltlon of

| cyclo;ngaéflr é’ggn}ﬁgiﬁoége {,IQ) 2&] 8W§ énmlg r})lﬁe\é\%%agg gNe(Sj tuF(Eﬂ[,) foﬁgp nfgutes

beford Wbl rémotdheftheR6lveal vaatudVahe r&idIEa s tlealedGhith walRE(150 ml),
resulting solid was sonicated in 1M NaOH 10 sol ution

extractefWithEther Grx lﬁ) ml)n driechand theiolueativagrenioved i vaswo tndeld a
vat lid
yelloW B RPS W 60%F {BRA HRASE bindu i Hhbimed 6 001 L9 1 5 -

g, 57%. NI\/R832(d, IH), 7.83 (d, 2H),.7.62 (d,
_@4.05-3.90(m 1H), 3.86 (d; 2H), 3.36 (app t,
Method 37 1.73 (d, 2H), 164146(m 2H); mz 332. 15

. s®yalz>pfoparﬂec§a}b)ox§m adflé ehlyﬂ(foﬁ'i&ﬁ@'ﬂ-hmaiola >g) aﬂi&g(ﬁdemﬁﬂd) 36 122

&, 0.08 Fiabtimarigns Bhen CHRpon RLO &) Hirestaded FORIH (1090mD Bot KgFed at 4 atm
ovil el 39 B RLAUTR oyl s ARLAED, WP Ll
solid Edten 61 50ThD wassiddert thiasvat saataet] for 1t D minttes bdfdfetbetng) filtered and

ext.ract O m dri ed and sol vent
dried Pe%i%%&%?tﬁs‘&léfgégt? 52‘%g|f8/2a1]9§e| | o?m oil (12.9 g, 72%.

NMR (CDCI3) 8.14 (s, | H), 3.61 (q, 2H),2.46 - 2.37
~ (m 4H), 1.09 (t, 3H), 1.03 (d, 6H); mz 197 ")~
MethodB$od 32 25 N4 1-Fl '

1-(3- EthA‘Ti]Q.chrEpropx(lZ}H Yl igene) . R g Py 0Pyl } - I V- ethyl - i sobut

1h |Ahhx(o5nﬁﬁi- Llid%ﬁ azgk = £l ]
gds%h%d S ok e ot A S s ei

B 004 mubiaad MirGS 2. 256,056 t0D) v i taELORAT 80 ond heated

e RS T TREH4 M Y50 bR YPhFRoe

reactuwaﬁ'as anfiddventghthehd Ra@tihg E‘luﬁ?&va%@ﬁh@e%r@@d fn@ f)ale ether (200 ml)
m nut es before bein C? filtered and dried. A whit

was addsd; hevigastiopivas sidged for 19 migges and\mtvred@@efetzatwp r@n@?ﬁd in

vacuogl{)T?/le%{gn org ggm_.blgx?ssg%{gisﬁl Afsxrfg?)%l@ tct giulgbéili_btf’l)’la orég) gl) 31

mbar/01BT) (ivOblkcleafbid (deg 6080, m&aﬁ/(ﬁwiﬁleHz CDCl;) 7.64 (s, 1H), 4.48
PCT/ GB2005/ 004865 1- Met hod

(g, 2H), 2.42 (s, 3H), 1.87 - 1.80 (m, 1H), 1.37 (1, 3H) 1.13 - 1.08 (m, 2H), 1.08 - 1.02 (m,

2H); m/z 179. -

Method 39 A

(E)-1-(2-Cyclopropyl-3-ethyl-3 H-imidazol-4-y1)-3-dimethylamino-propenone
1-(3-Ethyl-2-cyclopropyl-3 H-imidazol-4-yl)-ethanone (Method 38; 3.5 g, 0.020 mol)

and DMFDMA (6.7 ml, 0.039 mol) were added to DMF (50 ml) and heated at 130°C for 6
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1- (3-Ethyl pr opyl 3H-| m dazol 4 yI) et hanone
N-{1-[1- Ami no-neth-(2Z)-ylidene]-2-oxo-propyl}-Nethyl-
i sobutyram de (Method 32; 11 g, 0.056 nol) and NaCH

WO 2040632510. 067 nol ) were added to Et OH (150 mpcTas®hoos/004865
heated at 5 reflux for 4 hours. To. the reaction was
added solid NH4Cl (4.4 g, 6.7884 nol) and this was
stirred overnight. The resulting slurry was '

hour< Gihe eoly ertived removealimaacht 19eficld 2Gellew sod D@8 D ml)td?h% added .

stirred for 10 minutes then filtered. The
foﬂowf {w aﬁgm@égn I8 scesntionves spricaiad Ipg 10aninyies pad theaditered. A

1 490
seof oy L Er A G85 HEHIBRRLEUH0, B0y i 5
1H), 65024, gH)84_%3 (q, 3&%34321@&?83(?1 Wli)ol %ED(EJ@)Z(mN?I? 1.39 (tlﬁ)l) 109-
sept e

106(1“%‘)( ﬂbz 98 . FEN(WZ B | i 2 181. Met hod 34 '
"~ (E)-3-Dinet hyl am no- -

| - (3-ethyl-2-isopropyl -3Hini dazol 4- yl ) - pr ooenone
M_et_(@- Et hyI 2-1sopr opyl 3H—| m dazol - 4-yl) - et hanone

7 ,15andDI\/FDMA(133m

gLy A YL hedidBHUNGt 130C for 6
h { '
QE&? g(a E&%Ilzo?)% 23566}9*?15%]? iidazol gl) \éacﬁ#%ﬂ{y%r%hg-pgopenone
(Methfdf 3% d.4ag, §d11demoly ad ghanimmm.afa (otéed, @C[)%nﬂold Wetdadded to

butanw r@gavc%)t LSS or%?u$ (de71§;s7g% (sglff/gq; %sﬁlyxgogéioz?zdf}z?éqﬂ)water (50
ml) V\éls_bﬂ(:fdeﬁql?d %l?%re%lguél\)/gfta% gﬁtrd%gedg\ﬂ?h Btﬁ\ﬁ ql x99 ml), :hn%?f agmhe solvent

was rergoye;igp el to Jield ain dﬁfZ\thMOyH)DﬁM was atﬂded,ZfoMb‘arﬂd be ether, the

s T e s M S P B B2

MHz,JUR0i;§18. 19 (€3 om%%s (1143 E83(d, QHQGB9 rQ 7\Pﬁf$6@@(§dﬁ%gt99o 1.84

but anol heat éd at | ux for 5

- (m, 1Khd 4Hdt 1\%3 1¢ r(mébi)i h0% 2899 (mo21yl) ah/d 230yel |- ow

gum  Purification by colum chromatography on silica

using 0-5% MeCH in DCM gave the title conmpound as a
Methy@Uliow solird. DCM (5 nj) and ether (50 m) were added-

and t he suspen3|on was filtered and dried to give the
N_'Eﬂk&izﬂﬁhég&ﬂd_aﬁethvlmoxmkmamcmmmu 77%. NWR

( ‘i@é&rl J(??gWQox%zc%ﬁs&ﬁ imglle ydr rlc{eé’lig @g%fné)?) was dlssolved

in pyrH)me (180 nil). 2% thislwvhdded trmdbroaaéﬁc B0 drid 130081 9642R4)) and the
PCT/ GB2005/ 004865 72- Method 36

reacU@ gp%gmé}ygegg}g&yﬁrp zemgyjafiof the solvent in vacuo. The residue obtained

ves oAt (R0 TR BRSO ) Kl b s 00 Pl Osend

solverg rerﬁo@@Zn nmdru)o togyiclddgetiow oil (XY K@O}ONMR {40001 3I2MSIMNEDCl3)

5.03 Gdaf 1-on (o215, @é K%aﬁgﬁiéfﬁgﬁ%ﬁgﬂdéh?l Sgovzvg,

0.10 nol). The reaction was stirred for 30 m nutes
before the renoval of the solvent in vacuo. The
Metho@42 due was treated with water (150 m),

N-{1-[1-Amino-meth-(Z)-ylidene]-2-0xo-propyl}-N-ethyl-2.2 2-trifluoro-acetamide
N-Ethyl-2,2 2-trifluoro-N-(5-methyl-isoxazol-4-yl)-acetamide (Method 41; 18.0g,

0.081 mol) and 10%Pd on carbon (4.0 g) were reacted under a atmosphere of hydrogen at 4

atm for 3 days. The reaction was filtered and solvent removed in vacuo to yield an off white
solid, DCM (30 ml) and ether (100 ml) were added. The reaction was stirred for lO.minutes,
filtered and dried to give a white solid (11.6 g, 64%); m/z 225.




extracted wth ether (3 x 150 nil), dried, and the
sol vent was renoved in vacuo to yield a vyellow oil
12.2 6999 which was used wi thout further
wo é‘f?ﬁ"’ﬂzgiatu on. 10 Method 37 N f1-f | PCT/GB2005/004865
- Ami no- net h- (Z) -yl i denel - 2-.9x0 ‘ '
~propyl }-N-et hyl -cycl opr opyl am de

cl opr opanecar boxylic acid ‘
_&&Meth - (5- met hyl - |soxazol 4-y1) - ami de (I\/let hod 36; 12.2
) ’ 0

20102 %mgmgi% g) were added
2—atm overnight. The

r Na{:lt—ﬂl@ﬂnﬁ!&ﬁmfetﬂ—@#‘ﬂﬂeﬁdj@ bXepRpk M eMethyd g, ZE—Eﬁﬂﬁﬁﬂohﬁetamﬂe '
cuo to yie a off white 15 solid,.Ether (150 m)
(Meﬂlaﬁéiza’da@a, 0. anh woh,aad geiramaarboBHte { i figndd 6 mobresre added to

5 d10xa&e('l Eg %l qu{eﬁ%s %P%IGE? ﬂ)ngi ggﬁ)rs gfﬁé:eregctl\ﬁg'\%a% cﬁmehdﬁltérgd g‘nd
' solvenl -re(rﬁe\Eﬁ tiy backroty gleddy €l oy ei&FPuriﬁcd‘@dmby élolylln)l chidn@negrephy on

silica wq&oﬁ%ﬁ{l%n inorliexeng edpeithetitg compaugd s 8 sier oli(BP gy B3%).

L G T

and heated at reflux for 4 hours. To the reaction was -

a d soli'd NHAC (4.4 g, 0.084 nol) and the reaction
10 Meim49—$£ifst|rred overnight. The resulting slurry was -

(E)-3-DRNERPL AR E -5 RN URubldiRlhy 1 330 riddzo1 88 9%%9%4 he

reaction was stirred for 10 minutes and fritered.
f 14(3Eattyd-2naluo sommetleyd - 31 2 lave eddpl) tethay omd (Mahodaﬂhﬁg@ g, O 034

mol) sgaETPYTA b6 EHISb064 Biap Moo agdengs TINE (3 Bhase heed at 130°C
o 3 o P g s
15 chrom@togrdphly on 3ilit3 using 0686 (MeOR ) DCM @8ve thit tifi2 pfaduct &H) yellow solid.

mz 179.. 30 Method, 39 . . . . .
Ether Ve e cildea 501&7&?% 18%-§)angleet[hﬁ ﬁpll%pptf,llﬁlpﬁ filtered @ng Fj;le%tqﬁlﬁ%f}le title '
B
Co e B0 B CRCI T G U 73550553 0
1H), 4(5\75(lqhbfd) 3817(Br3531;}) 2;1930(2@5 abl),) 1.4, BH/FIDMA.’Z@B 7 m,
0.039 nol) were added to DMF (50 m ) and heat ed at
130C for 6 WD 2006/ 064251 PCT/ GB2005/ 004865 -73.
20 MethétP48 S. The solvent was renoved in vacuo to yield a
-~ yelTow solid: DCM (3.0 ni.l) was added. followed by
4-(3- martnmgrqmeﬁh\tlHdi-rmﬁaxolfﬁwklmrmmn&avlanmrfenr 10

atgglat f]1ne0r] f% hyi—l%%r szlggf?%%lléﬁe@syl)]pggenone }
-(Methé@l 44 |€H) % 0. ozlﬁm()ﬁ) and btdnidie 20rbofate 1843 g, 605@n{o<n) wézrbl)added to 2-
22, ni,,6H), 1.87-1:81 (m IH, 1.39 (t

methogy@goxygatl]_er(ﬂgo (nlﬁ a:@li—l{)eate@ ap240°(ofon 3 days- T@H}eacm&m was;qx)oled and the

25 solven) Vs Ranii i vagpataiekhg vl AT GO gt 1detiend she

system wla@é’ﬂtfh@ted with DCM (3 X 100 ml), dried and the solvent removed in vacuo to

PN
H ]

(BE)-1-(2 cl opr opﬁ - et hyI 3H i m dazol - 4-yl) - 3-di net
yield Wﬂl@m sobid wifeatioe by colugrivicheroatagraplay, dn ghc@umgofﬁ&b MeOH in

di b 6,. d
pom g%yl Bl Foig SR 3l sab e P LA, B ket BY drep iR cs0
ml) welrB @d&<dl ¥ §iHld waﬁffrvﬁmévs@ﬂd hiotAwAkOf1taped &id drRQ (5.9 g, 100%); m/z
30 258, - -
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15

20 .

m ) was added and the residue was extracted wi th DCM

(3 x 75 m), dried and the solvent was renoved in

vacuo to yield an off white solid. DCM was added,
w0O mob/osaest by ether, the resulting solid was fedii€ER6s/004865

and dried to give a white solid (2.75 g, 83%. NWR

(400.132 15 Mz, CDC13) 8.2195(-d, | H, -7.95 (s, 1H),

6.83 (d, IH), 4.94 (brs, 2H), 4.64 (q, 2H, 1.90 -
Method®% (m 1H), 1.41 (t, 3H), 1.11 - 1.07 (m 2H), 1.05

9 (m 2H); mz 230." Method 41 N-Ethyl-2.2,2-trifl

" N- EthndeQZ- ﬂwrMHmemMMAMMm de 20

b2y eni S8 it s (e, D T anded A were

adde% mlgcwng FB)O@%*I? Ghis rvlzafs | B0l RS 64C BerBRINE Elb%d(ii]tﬁm%f 'H‘iﬂuoroacetyl

reaction was stirred overnight
chlortef(bt & g; éﬁ@\rm1) dﬂuetrmnsmlvmeemrredwfov ddwor béfbve the sdntbval of the

: t d. d th t d N m),
solveg e TIOR3 SEOCHRY T aaied e D)
extrab@ION@Gthed g}/ 20490 n{l? d¥11e§ Iaf'i’d ?o]i‘&lt Iréﬁ%\%dlm (n%_@og% yﬁi%/% aellow oil

A(90g3|4)3°/82M252Q35(M HN) 1. 05 (t 3H) m | 7 223 Met hod 42

N-{

141- Ami no- et h- (Z) -yl i denel - 2- oxo- pr opel | - N- et hyI -
Methodt47 f | uor o- acet ani de

NIEthyI-Z 2,2-trifluoro-N(5- msthyl-lsoxazol 4- yI) ace
dmofmain hAdtyudene j-8-axQ-proma t -V-ex81-id 2L 21

hydr 0 é%ﬁag %aﬁ@%ggﬁéﬁwg% &Dra@g@m]m&g& 9.0g,0.044 .

mol) fuak trested wathd 09Opal RBiunt 6AEMBEh (30 Eﬁmr 1 Qry bﬁbﬂs@% afhk reaction
white solid, DCM(30 m) and et élOO ) were .
was feigsdpndmelvepbgaaves inpesuatDEMewas asided andribaueastion was filtered to

selch SRR B0 eosts e v e solLd (A0 0

Met hod 43 143. -Ethyl -2-trifluoronmethyl -3Him
dazol - 4-yl ) - et hanone N-{

—-—"B-(‘lﬁ Ami no- net h- (Z) -yl i dene] - 2- oxo- propyl

2 £ | mor. Met hod 42 11.6
1-(2-Diflo?dAhy123-€ehgr- 8 Friibd oggt e((14.2 g, 0. 103

: erV){l-\lS/b?Aemaddmﬂh-l(Z) y%&ﬂxbpxa)ne-p(rd;ﬁ/@}-Méth}ﬂf]l%—hﬁhioe&aadt%mlde
or e reactl on was Cool e fil
(Mt 510 AR il P HEnEarooPayA O e LT P O More added to

| dloxaﬁélg 4(f B3t ®eaBy a@x@hH%v&H(gﬂmg 9{5&99&( wab filtSrel ! aﬁ@gféss'oﬂgnt

0% et her 1 n Iso-hexane gave t ['e conmpoun
removddeiamacid to(y#1 agell @& U1, Purﬂﬂiﬁﬂ@r—i@@ cdl&ﬂmMHZszﬁmIaﬁhy an diflca -

QRURENE TNt WM IR (Yo OO

. MHz; @DCEE 1745 aBt QY8 (3 irkh ) ﬁﬂ@zﬁﬁzéw ; m)OFP%QP%H) m/z 189.

25

30

hyl'-2-trifl uorome i m dazol - ) - ethanon
e (I\/lethod 43; 7.0 g, 0.034 nol) and DI\/FDI\/A (11 6 m,

, MéthO!QES nmol ) were added to DMF (90 ml) and heated at

. for 1 hour. The sol yent was renmoved in vacuo to
E)-1)2 i usrontiyvew._ &
ave

chr onmat ogr ap on si
ot He(2tIDtﬂuerqmesédét -ethyl- 3 ymidagol- ‘k—al)raﬂhanone (Method 48;2.4 g, 0.013 .
mol) and DMFDMA (4.4 ml, 0.026 mol) were added to DMF (50 ml) and heated at 130°C for

20 minutes. The solvent was removed in vacuo to yield a yellow solid. DCM (3.0 ml) was
added followed by ether (50 ml), sonicated for 10 minutes and then filtered. A yellow solid
was obtained (2.7 g, 85%). NMR (400.132 MHz, CDCl3) 7.71 (d, 1H), 7.52 (s, 1H), 6.75 (4,
1H), 5.52 (4, 1H), 4.61 (g, 2H),3.19 - 2.88 (m, 6H), 1.42 (t, 3H); m/z 244.
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30

Et her was added foll owed by iso-hexane, the solid

obtained filtered and dried to give the title

conpound. (7.6 g, 85@@ NMR (400.132 MHz, CDC13) 7.74

WOQRM6/06425)  7.55 (s, | , 5.53 (d,, 1H), 4.5FCTi§B2003)004865

3.17 (brs, 3H), 2.93 (brs ?$ﬂ 1.42 (t, 3H); niz 262.

20 Method 45 4-(3-Ethyl - fl uoronet hyl -

-3H i m dazol -4-yl) - pyr|n1d|n 2- yI am ne

Method503- [ wethylan1no I-(3 et hyl -2-tri fluoromet hyl - 3Hi m

hod. 44. 6. O 023 nol)

11 € \were added

t QE)Zi (Jznﬂlﬂ@e%ﬁfehgm eeﬁﬁ@m (rﬁifaafﬂM 4R ShsBho bEnone

for 2 days. The rfeacti'on was cool ed"and thé 25 sol vent
(Methad <49 %\ﬁtgv edti mcxl)aam@uamdyneedadvcmagee(mchNOs(Berdol) Watesadded to

e ARl R0 Tt TSR 155, L et S

remoWRGH 9adil to X/ie% Q yaIXEsS Il (9.0 H?fgrv\}ag 'aﬁ@éd' f%ﬂox%(d 59151‘1&@}"(50 ml),

chr omat ogr aphy on silica u3|ng

the obt4ieed jolidevasditivoadandatsied. AxovHimwolid was obﬁimad r(2 620 96%) 'NMR

oo LBMERTR TN B8 A B0 Seher p B bb G806 8 B M .

2H), 11@@%)3Hm223@ 258. WD 2006/ 064251 PCT/ GB2005/ 004865

Met hod 46 :
N—Ethyl 2,2-di fl uoro-N(5- nethyl-|soxazol 4-vl)-acetam
haaﬁi Et hyl - (5- net hyl -i soxazol - 4-yl ) - am ne ‘
ochloride (15 g, 0.092 nol) and TEA were added to
deBA9 -dthihovinki) SV-YRSrdpOR @l@ f a@&aﬁ%&%ﬁiet he S' ow

rtron o I'T1uoroacety ori 10 o
nﬁlnyOpmnmmvbmaMMQmWP éijnkdryl-lsormni 4b3éf @medet(h@thod 36in

WOO%@ %l 1§) 6 8%%%’8@ gq\%{ }.‘Hi]lél lt'cl:l%?% %%gﬁ—&é? é)?xg%dOH \)vere reacted 3

“with }ﬁjmdg@ﬁ taewl atth bPpresshed. The reacBO wak filtedd iagd san@hts&hzd@erd{tm vacuo to

renoved in vacuo to yield a yellowoil (9 g, 48%.
yield apolidz gthenypy added gndtiersolid avas Tiltered (7.9 g, 44%); m/z 211.
N-{1-11-Am no-neth-(2Z)-ylidenel -2-o0xo0-oropyl}-Nethyl-
. 2 -2-di fluoro-acetam de. : S
Methbl B2 hyl - 2, 2- di f1 uor o- N- (5- et hyl -i soxazol - 4-yl ) - acet am

de (N@thod 46; 9.0.g, 0.044 nol) was treated wth
L". QI A--' YR BY - l.'l'&s"" D) 1% 'J:Z:‘ 4 at m of

AR Pl LRGBG8 LR uthon 51
7.9 g,fOL03l8&ncEl§Jaﬁcbsodi15n Y drogiidar2.08 &, 0057 foboérd ad@doEtOBAAFO ml)

m z, 207, Met had 48
and heatqdyat spfiyx sregHehtn T he solusnt yyas MWﬁddamw@n&.t&e EFWHAG pRlid was

treate%fvé@a dsthra%éH RELOF §1'go (ng)) %gh&@&‘aiﬂ%i ?3 R gﬁ’él’li, 815%%&}’ S6lvent

fl uoro-ace

" removed|iy v@cnld tpgtedss blank oﬂr]bmfaiaaoxﬁ By Qo]gmna:hﬁﬁﬂatn@-laphw\ﬁr silica using

added di.oxane and te
100%35sf i SR SomBatEl 51 ARSI Bt b A T LA 2 vz
CDC]E))eﬂPS/fsd]HP SuACUDad Gn,YI'}‘P)l d.4a (¥, %'H)0W98>' h:01 F{H{ hhces7 RN 6n), 1.17
chromat ography on 'sil
-1.11 (m 2H), 1.07 - 1.03 (m, 2H); m/z 193.

Method 53 _ _
(E)-1-(2-Cyclopropyl-3-isopropyl-3 H-imidazol-4-y1)-3-dimethylamino-propenone

1-(2-Cyclopropyl-3-isopropyl-3 H-imidazol-4-yl)-ethanone (Method 52; 3.74 g, 0.019 .
mol) and DMFDMA (6.66 ml, 0.039 mol) were added to DMF and heated at 130°C for 4

hours. The solvent was removed in vacuo to yield an orange gum, DCM was added followed -
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* 6H), 1.30 (t, 3H); m/z 366.

using ether as eluent gave the title conpound as a

yellow solid (2.4 g, 929 . NMR (400.132 Mz, CDd 3)
7.74 (s, IH), 6.78 (t, IH, 4.54 (q, 2H), 2.51 (s,
woipe/ock2510 (t, 3H); mz 189. 25 Method 49 (E) -PA1/GB2005/004865
-(2-Di fl uoronet hvl - 3- et hyl A
- 3H-i mi dazol - 4-yl) - 3- di net hylfami no- nr openone
1- (2-Di fl uor onet hyl - 3- et hyl
by ethé’rh‘b giVedBz(lle éorﬁﬂ)()mﬁtaBQ%H@w @Brﬁ*d Mcth%s fﬁteilecgandchr%% 5g,
|) and DMFDVA (4.4 nol ) were added t
96%) blMlﬁK‘iooalrﬁ@ Mbat DGl 71@0(@, ﬂd) 739 (20!, ﬁ@tle(septéthbH) 5.50 (d,

e Vv | W i

e, 3oy O ARRED LR * L gade VA B o Pt PO G2, 155 - 0.8

(m, 2801heat4gd for 10 minutes and then filtered. A yellow -
solid was obtained (2.7 g, 85%. NWR (400.132 Mz, ‘
cDA3) 7.71 (d, 1-H), 7.52 (s, | H, 6.75 (t, 1 H),

Mett2ig3% (d. 1 H), 4:61.(q, 2H), 3 .19 - 2.88 (m 6H),

ST (1, 3H); mz 244. WD 2006/ 064251
Qnﬁ!hr(?- Rinhihslor onet hyl

am ne

(EP1- @ opiaromiichisompby SO mzd@uz&hymmnp-mommne

oaedEELL DB ARGt DM (e S B Bl g
ethylére dy@il Biekisn eﬂﬁ% y5ahl)dhehbatkd &t mpc (SO dyk. BRdseat 8ds

at 137C for 2 days. The solwvent was renpved in vacuo .
remoygst zgﬂuverzep, avayﬁm(l Hovasrddptiep 5x0aqitd withH@dd@ et 150 mi), dried

o SR 0B w3 BRGS0 8w e,

~ the rrﬁbﬁ%e wd\dMRrrecﬂ ‘ﬁ&Q&O]rﬁﬁluMs%)efoge Bginé GilterktDand dridd (1 & g, 18%). NMR .

(400. ;2345 Mkﬁz §@q11) 8. zg_gd 1}(4;,27 @822; 1H} 6;\7&@0&{?@ 57 (septet ?H) 5.01 (brs, -
2H), &;.'D%@)%J(aﬁ?ﬁgl' isz?g ,°1YH‘Y '1331'57r grlo(gy £¥6t PP a4,

oxami necar
~ i.sopropyl - (5- et hyl - |soxazol 4-yl)-aniide (l\/bt hod 36
in WO03/076434; 18 g, 0.086-nol) and 10% pal | adi um on

Method Sgon (3.0 g) in EtOH were reacted 15 with hydrogen
i ét‘ﬂ £1 708465 BOriMRfin DL 1EliGch 3R ate

adedsodutibntdfd- @abmpiopﬂsz friethyb 8 Elin{idazd1-¢, ylﬂﬁ%mldnﬂ 2-ylamine
<Meth0]d]12“ @&%Fwﬁwe Q0D syprapgidediathvitiiadedieraeas 0. Mrmnepladiom

an a@etatggwl m% XANTPHOS (1.785 %) and caesium carbonate (22.29 g). The mixture
cetyl -2-am novi - N-i sopropyl cycl opropanec -
was dag&sse@handjpurgmmtbdmﬁdgenﬁhen @;tatéﬁ 038 naeflux fansl hewrdi Tima mixture -

XI de .-

s YRR et PP ik e B ey i B

concen@ RN @¢lvidlo VAG R afiBA oh Bﬁlcﬁ §§Hk bi9g, MEOHANWREM dseBRheghve the
w th saturated NH4CI , extracted with ether (3

title cRMPOWNKAs)a, yedilpWeQ@hdrﬁMé@L 3/1:%) NMBrﬁ;&w 1), 8at6ud, 119), 7.90 - 7.83

(m, 4} ¢ ona@b@‘)agﬁﬂ%l%f 87 g @f%”l 1459 %) 2.49 s, 3H), 147 @,

Method 56

4-{[4-(1-Isopropyl-2-methyl-1H-imidazol-5-yDpyrimidin-2-yllamino }benzoic acid sodium

salt : :
Ethyl 4-{[4-(1-isopropy]-2-methyl-1H-imidazol-5-yl)pyrimidin-2-ylJamino } benzoate
(Method 55; 3.82 g) was dissolved in THF (130 ml) then a solution of NaOH (419 mg) in
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25 100% et her gave the title compound as a yellowoil

(3 9 g, 539@ NVR (400.132 MHz, CDCI3) 7.65 (s, | H,
8 (m I H, 2.44 (s, 3H, 1.98 - 1.91 (m |
W0|28°6/0i42817 (d 6H, 1.17 1.11 (m 2H), 1.07 - PET(EB20q4{004865
2H); mz 193. Method 53 30 78 - :
(E) I -(2-Cycl opr opyl - 3- |sopropyl 3Hi m dazol -4-yl)-3-d
t hyl am no- propenone

water 12({ ol Joyes adgrd phhe-mixfuge piag b%te@wdemﬁh%ofpr 2 dgys) The puxiure was

oo Rk 8 3 8 B BP0 P 00

The ad;xmwnslay&"hmscdmemtatm vaenioedeldithy deicorsbunid b @ wiite solid
was added foll owed WO 2006/ 064251

(.53 XSO PRI, 537 (10 86D o2 TS T (19, 703

IR T GRS T 0
7.40 (s, | H), 5.61. (septet I H, 5.50 (d, 1

312-288(m 6H), 1.98 - 1.92 (m | H), 1.60
Meth ’576H) 1.13 - 09(m 2H) 1.03 - 0.98 (m 2H);

Ethyl W ;ES i!_ﬁgt_“o lLI_?-( Mr:stog (¢

2-ylamn

- yllam#@o}benzoate

(B)-1- l(2 Cycl opropyl - 3-i sopropy! - 3H i ni dazol - 4 yl)
i keegluien RS phepeidAdsorramt Hoaety3l-34- lsn@zobfwi)gamx)hn -2-

yiamn?éW%H&f”l?“ 91?2 B*ﬁ?&%g 1(0% rﬁg g\gd Ed?d?’eQPﬂDA )otivfzn% 3te 33 89 2),

t 0 10 "et’hyl ene yco

. pauadhmtléphcataten(zmsnig)rxamms Thes gy Ian@ B&es%@ﬁcarb@lﬁ@é/@d 741y). The

vacuo, wat (100 nml).-was added then extracted with

mixtu A sSSPl s, 78 hEad SNt ehoyian 3ihgurs. The

|
mxxtux‘ésﬁéeétcbﬁg%?%b +]diin ?eni/ Atﬁ’x\é’ #@lshds \»@le ¥@r @ngnﬁ’ln U?Jnl %qhe'

re as stirr
filtratcherioemradded ing/atnd. tPerlﬁdatwmd)rﬁhﬂlmhsu(gSQ 6 "/@ Mel8%jin DM?as eluent
132

‘gave té%t]t(?? ggmpayn S @ggg?%tsoh %'%d g 3@?)( B{l\gR 919%/ (5, I_})Hl_? 8. 6§:§d lH) 7.88 -

(d, 203, 79§o gﬂQH} ﬂsmhﬁ? 44 . §k%(t %%137 71E(tq §ﬁ—lf ?5{32('5')31{)1196 «,.

m Z 244.

~ 6H), lmwﬂ)sma)w 2- met hyl -

Hi m dazol - 5-yl ) pyri ni di n 2-y]am no3 benzoate To a
_ sol ution of
Methdtt £8- i sopr opy! - 2- net hyl - 3H i ni dazol -4-yl ) - pyri m di n- 2-
ani ne 20 (Method 18 7 8 g) in di oxane (200 M) was
4-{[5-Klngeatd«£i 1 ) 3einét i A5 phib-P ad]aprino Ybehdoic acid
hthxun‘??zﬁ{ ate (461 ng), XANFPHCB (1 785 g) and caesi um

onate (22.29 g). The m xture was degassed, and -

PYS getirr¥d Sdlutdd sRESN ,4-{[bﬁﬂhoh&at(¢%dﬁ?6’ﬁl] 2L REhYX 1 FI9Rmidhzol-5-

hours. The m xture was cooled to roomtenperature,

yDpyrinpdins gy lamyined benzoatgdisthagys 7 2I7t5er1m BHOH (Hemi) wies added a solution

of hthmh{ fn)f:dg&ﬁgtla ﬁﬁi%ﬁ@tng}(’%ﬁ 'lglﬂq\fgg:é? relh\féu/ﬁ% ﬁe@é rf%ﬁ reggx for 18

hours, tthen ce)nc@ﬂn&ulﬁd vaducBane)at@isns @ Ibetsive(eﬁ \A&i’er%O(ﬁé%)and IMRXAC (300
'9.87 (s, IH), 8.46 (d, 11-1), 7.90 - 7.83 (m 4H),
ml) The aABiepys layerHyas washa (N(}fh famther HOAZ (20@m®3hqrm;or1cp1)trateﬂ mpacuo

to ylel% %:ED confotitd G a whilk soitd (4707 §8096)3KMR b:58%s (fy, Bh 1, 11),
7.80 (d, 2H), 7.53 (d, 2H), 7.36 (d, 1H), 5.56 - 5.46 (m, 1H), 2.51 (s, 3H), 1.43 (d, 6H); m/z
356.

SIRNECN
g
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Met hod 56 30 -
4-{(4-(1-1sopropyl -2-nethyl -1 Him dazol -5-yl)pyrimdin
-2-VIl am no }benzoic acid sodium salt Ethyl 4-{

wa oé/dssesopr opyl - 2-met hyl - | PCT/GB2005/004865
H-i m dazol -5-yl)pyrimdin-2-yl]am no }benzoate
- (Method 55; 3.82 g) was diss®ved in THE (130 nl) then
a solution of NaOH (419 ng) in WD 2006/ 064251

'MeﬂR{aquSBZOOS/ 004865 -78 water (20 m) was added. The

m Xt ure was heat ed under reflux for 2 days. The

- 4-Brome+2flvorozds(1-n fniperidied-y uv--i ude -t hen di ssolved in
AR LA A G2
dlssoNtﬂ n*.sx9 U41\gE ('PSJﬁﬂ)OTB ‘ﬁn@ﬁm@ aéMk'dttEe ﬁﬁﬂy&np;(rﬁhﬁa agml_ﬁ\g 0.025 mol)

folloyvgd by QIPE& & r(lls 0. 0|51 pq)molT "U@ rSaqtldp was |sgn;redeC82?O-m15utE§ and the

' DME 5{%},1@17%3_?}1 vgc?o ?Lg'&a rfsﬁlgt:é%t’ Slf?ifl jvas; @bc?x}_%yilthlz (}PzﬁfﬂQH IY? and

extrabted I\Almh?BlZM (3?: V0 ) TH iganid phitdel vid¥ diRERAA %lﬁasto@ve%pre%ved in
a solutiron o

vacus o Yigldradrawp shudge phighysolidified omeoolBis. Thisdalid wad dissylved in DCM
and e% qa&dzuné%h ggﬁc{' t(; ¥§£te8 d]‘lé‘e%}}t&egc&)?'rﬁmgéd wgs gsen)ﬁtered(o]fp and dried |

"odo

(7. 3gpw0%ﬂMnR(slzﬁ7)(dam) 65 (A308), M4, - FANGEHED, 456189 (m, 1H), 3.38

caesi um carbonate (14. 74 gé@é%rhz%hgﬁﬁ‘;;&e}@dmna AL,
n

refl'ux for 3 hours. The mxture was cooled to room
tenperature, the.solids were renoved by filtration,

_Metltoldeiﬂ the 15 filtrate concentrated in vacuo.

urifi

t| on sjlica usmngSI%l\/ec}lln DCI\/Ias

1- HRet n":.’.u ey iy 5 h h CHARIR u‘ i d

E Zl"héﬁltﬂ'col?h%(@md ﬁ%%%f%g ()g éhel;gkcea%r_fgf lgg‘fiu?& H)l gn% gn ?he same -

' .scale,]_us}ﬂ)g, ngZI?he(cqrbomhbe and 35@irgsthy Biino)dl - A6iséstopyl-Blhhethdxydfethyl)-

20

Vi § 2 ron OUFUEY O 3T NER ABHOTFHED MR 00839 Pz,

stirred ution of

CDCerxl’m(dl mfﬂdxl(@n'mw]s%@céoﬂm 880 ¢sephd:! 1*1#)”5”12%& Y1) 84 (s, 3H),

-3.39 4, 3B 1 59Udr M n(/L 248 opr opyl 2-met hyl - 1 Hi ni dazol - 5--

yI)pyrlmdln 2-yl]ami no}benzoate (Method 57; 2.75 g) ’
in EtOH (70 m) was added a solution 25 of lithium

-'Methlag@uom de (301 ng) in water (15 m). The mixture was

eat ed under refI ux for 18 hours then concentrated in
BE 1} pe dogylale300 m ) and Et OAc

R BRI AT WD (5 S B b0
ml, 10. hmmu {Verecsfﬁllﬂﬂ&@lﬂxﬂd'l-ﬁs(lﬁ W bddr 80 idesk a(n%o%e&, 48088ven VR

§7g 8.53 (d, I ' H, 7.80 (d, 2H), 7.53 (d,
ch]orxéﬂfl 3 §é) IPHIO))| wag)added pertionwisa @vEmy mlmu%g Stlmrﬁglw@sqontmued fora

funheg%éz‘gg%%gts%g g)gs eUZp%ratch zn3v5a§uo W?i %99665/1(9116 pamtloned between

EtOAc (25 ml) and 1M NaOH (10 ml). The organics were washed with water (10ml)and -

brine (10 ml), dried and evaporated to afford the title compound as a white solid (1. 7g,4.0
mmol, 80%). NMR 8.26 (d, 1H), 7.83 (d, 2H), 7.61 (d, 2H), 4.00-3.65 (m, 3H), 2.79 (appt
2H), 1.95-1.63 (m, 2H), 1.59-1.37 (m, 11H); m/z 431. '
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e RIS TSI R 0,

-79- Method 59 4-Bronp-2-fluoro-N(1-nethyl
pi peridi n-4-yl)benzam de 4-Brono-2-fl uorobenzoic acid
0.023 nmol) and HBTU (9.5 g, 0.025 nol) were
WO&P%@EE@M in DMF (75 m). To this was added {PE&/GB2005/004865
met hyl pi peri di n-4-am ne (2. gﬂ 0.025 nol) 5, :
foll owed by DI PEA (8.8 m, D51 mol ). The reactian
‘was stirred for 90 ninutes and the DVF renoved in
Method 620. The resultant solid was quenched with 2. OM NaCH
nd .ext.racted with-DCM (3 x 100 m). The
dried and the solvent renpved in

V acRi@nriod3 Yiubtotolaedd 093 5 0UdYendhivabladRlitg hfm&@:@@f KMnO4 (24g,
cooling. This solid was dissolved in DCM and et her

0.154zpr) b wiated (156 nelp| The mixbee pias heatetl at H3&Cifon 2 hrsctmmidnwnal

KMn(éﬁl 2774{ %h)en f Icﬂﬂsx? rgtdggff\%ramer? dr It%g é 2dc§1¥19r31%-}0%lﬂg4é'2_ﬁ g) was added
and héatid8 was 3na9ﬂta{n€li afl939C fod 188ourd. "ﬁﬂa Kdﬂmx%iﬂ}e was @ﬁn &"ltered through a
2H), 2.74 (s, , 2.04 - 1.98 1.74 2H) ;

4-Bro 50(-) -flugro

~ pad oﬁqhgtog@geouswgtth %smdfthh water. The ﬁltrate was acxdlﬁe% to pH 2 with 2N

zol -

HCl aéd Ithc’eo 1 splgns&gl %’er?(f %r}{il 6%?:51(% k@ %pﬁ) 8%’[8{?]&? "fhe filtrate

 was ekﬂf@:tw \Qﬁl@ Et(Dﬁc of xMat xlﬁl)dth% Y)rg,ﬂiﬂﬂ: SftrabR&Irea ARd eﬁzﬁﬁhﬁed in vacuo to

si hg guani di ne. carbonate

give a3CHQRHGT AYlchr aTohinad POARGEBPARARD. NAR S (b aHI 174 @, 1H),

7.38 (s, 1H), 6.82 (d, 1H), 5.30 (septet, 1H), 5.14

Meth6($632H) #4064 (s, 3H), - . 3.39 (s, 3H), 1.59 (d, 6H);
Z 248. 20 Method 61 iert- Butyl
4-Bromof - ﬂuom%%mﬂmm@m peri di ne-1" -carboxyl ate

o P ATRROR) PEE G 8 B YR G from 2
fluorodbmdoicestid (Mdthbd 6207.9%9, 36@9%111@ nh DEM (%Uﬁﬂ@%ﬁfaﬁn dg catalytlc

4-i odobenzoyl 25 chioride (1.33g, 5.0 nm)a)'h was a
DMF pliermigstie stamed, for IB haprshen cosssfpmfamgmwaguq: ¢ residig vrasrdlssolved

T T
stirred”rit)an‘mmilt kenhﬁeli*h(ﬁ‘d foid ® hoirs. THeaafopanixG e Wak Q/amhﬁxda NaHCO3 €]

with water (10.m) and brine (10 m), dried and
X 150 é%&émat( 129 1> dredand copeentraiedd” peruedamivedbe tlgRpmpound (5.01g,

| 56%)51?/1’}97 H§é 75 (1 41{@ EED% 1£§8%@)% (&g'gﬁil()% ngé @H% %9 3§§ M/z 248

302,195163m2,159137m|||—|) n’iz

i%l WD 2006/ 064251 PCTI GB2005/ 004865 .-80- Met.hod 62
Exampled8, 1 3 | uor obenzoi ¢ acid 4- Brono- 3-f 1 uor ot ol uene

( 2fle folQDwilk ARSI Ipré@st ad&' t"éh?‘&déé R m M Hning th

(24%, 31%4 mgl |r§ vvataer nﬁl xture vvaé1lng ©
comptmdtod doratulDdy; dr@rphanhfl(sut@élm aach;htabl@miﬂ or in vivo hydrolysable ester

thereof (hereafter compound X), for therapeutic or prophylactic use in humans:-

(a): Tablet I mg/tablet
Compound X. ' 100
Lactose Ph.Eur : 182.75
Croscarmellose sodium . 12.0
Maize starch paste (5% w/v paste) 2.25
Magnesium stearate 3.0




5 KMO4 (24 g) was added, after a further 2 hrs at 95C

addi tional KM1O4 (24 g).was added and heati ng was

mai nt ai ned at 95C for 18 hours. The hot m xture was

wd fesodszst ered through a pad of di at omaceous wandEodd)ehasss

washed with water. The filtrate was acidified to pH 2

with 2N  HCl and the white-Sldspension was filtered and

dried to give the product (7.33 g). The filtrate was
(b): ExBleaft ed wth ETOAC (2 X250 mlg)ta @€ organic extracts

dried and evaporated in vacup t°0 gi ve addi ti onal
CompswaduXt . Conbi ned product (7} 9529, 28% . NVR 7.68 (d,

i) 7. 74 (d_1H) 7.82-7 87 (m 1H): Mz (MH" 217
Laﬂ%tﬂh&lﬂ% Fi 2 4- Br omo- 3- f | u2)23075N N—d| et hvl-benzani de
m chtortde I o1 Iz III‘IIIUI} WaS udd\.d +0

G ?)Sgnc’gfhblﬁl of 4-bromo-3 fl uépobenzm ¢ acid (Method
MaizB4iarch 929, 36.33 mmol) 1'n DOV {g50 ni) containing

catalytic, DM. The mixture|/stirred for 18 hours then
Polycoylpgmblidined5%onwivgaste) The rezRdue was di ssolved in

hm\/l/')r.n nc{\ and dlwnfh\llnm e (R 6M-in l:tﬂ—l\ (17 m)
7

oIt

Magngswnpsigaateand t he ni xt ur e .sH”pred at anbi ent
telperature fFor—2—tours— e TeactTomrnxture—was

washed with NaHO®B (3 20 x 150 m), brine (150 m),

(c): Bipi&dend concentrated i n VaCM%/tBBleg' Ve the titre
compound (5.01 g. 56%: NVR 7.56-/.62 (t, IH), 7.19

ComgatndDH) , 7.09 (d, 1H), 3.09 (B0 3H), 2.99 (s, 3H); Mz

Laﬁ%@ﬁh&‘;’ént ative pharmaceuti cal 3tal%%age forrrB cont ai ni ng

: f ound—of —formota a pharteceuticat-ty
: Croséa%ellcfs% ﬁcﬁe)luglalt or in vivo hyd?ol ysabl e ester thereof

Maizé bardaaber 5%ommqaaed) X) , for [tfigsapeutic or
prophylactic use in humans: {(a): Tahlet | ng/tablet

Magr@@wpwmatx 100 Lactose Ph.Hur.0182.75 Croscarnel | ose

o |, + L + ll:n/ d
sot-tm32—0—atze—star-ch—paste WS-t

. Magnesi um stearate 3.0 WO 2006/ 064251
d): Z0057 0043865 -381L (D). |1 g/ tabtet
(d): %g)rrpgéjnd X 50 Lactose Ph. Eur 'ﬂg}ﬁp% Croscarnel | ose

| Comp@toyn 6. 0 Mai ze starch 15.]0j9 Pol'yvinylpyrrolidone
' (5% w v paste) 2 25 Magnesijum stearate 3.0 (c):
LactopaBh&ur| 1| ng/t abl et 488.5 :
Magnesium stearate 1.5
(e): Injection 1 _ 1 (50 mg/ml)
Compound X : 5.0% wiv .
IM Sodium hydroxide solution 15.0% v/v
0.1M Hydrochloric acid | " [ (to adjust pH 10 7.6)
Polyethylene glycol 400 4.5% wiv

Water for injection to 100%




5 .

| Con'pound X 1.0 Lact ose Ph Eur 93 25 Croscarrrel I ose

sodium 4.0 Mai ze starch paste (5% w v paste) 0.75

Magnesi um stearate 1.0 (d): Capsul e ng/ capsul e
Woéﬁ%ﬁ’ééﬁ%a X 10 Lactose Ph. Eur 488.5 Magnesi uRCE{GB3P03{084865
5-(e): Injection 1 (50 m\:]ﬁfrl Conpound X 5. 0% w v

1M Sodi um hydr oxi de sol utiofi15. 0% v/v 0. 1M
Hydrochloric acid (to adjust pHto 7 6) Polyethylene

(): Ingstinal Y1400 4. 5% w v Water fdrl0imphkion to 100% 5 WO

r\f|r\n II

5——32 (3 —hi-6
Comwﬁg m  Conpound, X 1.0% wA0%Sddi um phosphat e BP.
. A ! bUl U|.| OTl1 J.O U“YO VI V
Sodi %‘E ed}si %aoer_Bl nj ection to 100% (3;:; %W ection 111

0.1M Sbamnhydesiiiesaigtid® pHE) CanpaisggX 0.1 % w v Sodium
phosphate BP 2 26% w v Ctrlic acid 0.38%wyv -

WateIPbr}Imdﬁryhene al ycol 400 3. 500tw/100%V\at er for.injection

by Qonventlonal procedures mell known in. 5 the

Y DONAr urtcat art. e tatt 'a‘-' T 1 TEETTteTTT
(®): Igﬂg{'&?ﬁgy conventi onal rreanct&?@ mf%‘éﬁ#ﬁfigxpgﬁar ovi de
Compduf®®t 1 ng of cellulose acetgterghfpalate. Tarm 1. A

- conpound of formula (1): O
Sodium phosphate BP 2.26% wiv
1 Citric acid : ' 0.38% w/v
Polyethylene glycol 400 3.5% wiv
Water for injection to 100%
Note

The above formulations may be obtained by conventional procedures well known in.

the pharmaceutical art. The t_abléts (a)-(c) may be enteric coated by conventional means, for |

example to provide a coating of cellulose acetate phthalate.

Lo g
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RRENNR3 191 ~za NNRa R-~1 NH(R2)1, m
wherein: R is hydrogen or fluoro; R2 is chloro,
fluoro or nethyl; pis 0-1 and where pis 1, R2is
ortho to the -C(O NR3R4 group of fornula (1); R3 and
R4 are independently selected from hydrogen,
ClalCI 6al kyl, carbocyclyl or heterocyclyl; wherein R3
=AM g R4 may be i ndependently optionally substituted on
carbon by one or nore R5; and wherein if said
heterocyclyl contains an -NH noiety that nitrogen may
1. b& epnpomd|df yorouibas€D):t ut ed by a group sel ected from R6;
wherein R5 is selected from hydroxy, 0
N, N- (Cd _6al kyl )zam no and heterocyclylj R6 is sel ected
fromC _bal kyl and 6alkoxycar banyl ;N whegei n R6 may
be |ndependentll¥ opt En&INy sup 1 teNon carbon by
one or nore R13; g i
1- cycl opr opylZet WY1
phar maceut i cal eptable shlt t ;of 2. A
conpound of formy (1), or a pharmac®utically
acceptable salt thereof, as clained in claim1l,
wherein R19 is isopropyl. 3@A conpound of fornula
(1), or a pharmaceutically acceptable salt thereof, as
whergit’ai med  in claim 1, wherein RL9 is

L 4. A d of formila (1),
p#“{ﬂl}%} &yArﬁTJ& conmpouna o ormul a ( )_ or a

rmaceuti cally dccept abl e salt thereof, as clained

| IR2d4 atiloro] fluvddesrendthyRl9 is cycl obutyl. 83 5. A
compound of formula (1), or a phar rraceutl cally

a®de Ptlatndeviase p is hd¥ deprrhato thleaiC.ﬁ@mR.m gﬂ?p ?ﬁfounglla@,
oo
( F? an@ﬁ@é'i‘? elp’ll’q?g?%‘g‘é’l}{y S@Eﬁ°$"9 frgm Q}S‘fr O C4 a}lﬁ FrEPor 1?/1 Q.

heterdeh @y ®therdimRAANd RY nfa @b 'iﬁiieiberﬁienﬂﬂ“ §ﬁt%rﬁll? sﬁ&t191ted7on &rbon by
corrpoudof formul a or a pharnaceutically

one opwereR abhé whatein if lsaid ézgferocaslybtcmtamsjan iNH-amyietyf thet mitrogen may
of formula (1), or

be Optéorﬁﬂg%gzﬁ?ﬁl 8%1? %Pugég@ﬁtﬁ%%ﬁo al“( IHRr eof , as cl ai ned
| R’ 3931 RtedCtréth Wydrbxy, N WY, §hIRyIRAnifo &1d REGocyclyl;

RS is selected from Cialkyl and C,.salkoxycarbonyl; wherein RS may be

met hyl ; or a

independently optionally substituted on carbon by one or more R">;
RPis methoxy;
R" is isopropyl, 1-cyclopropylethyl or cyclobutyl;
R* is methyl;

or a pharmaceutically acceptable salt thereof.

2. A compound of formula (I), or a pharmaceutically acceptable salt thereof, as claimed

in claim 1, wherein R" is isopropyl.

3. A compound of formula (I), or a pharmaceutically acceptable salt thereof, as claimed

in claim 1, wherein R" is 1-cyclopropylethyl.

4. A compound of formula (I), or a pharmaceutically acceptable salt thereof, as claimed |

in claim 1, wherein R" is cyclobutyl.
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9 A conpound of forrrula (I) or a pharmaceutically
acceptable salt thereof, as clainmed in any of clains
1-7, wherein R2 is fluoro. 10. A compound of formula
(1) or a pharmaceutically acceptable salt thereof, as
claimed in claiml, selected from

2- fluoro 4- ({5-fluoro-4-[2-nethyl- |

5. Ay rﬁ%ﬁ?ﬁ &ﬁh %E Iea#zd;r%; g]gﬂ%%lcelﬁlcydl; Qééreﬁt%lgisgﬁ %Heré/olf, z}s claimed

2nfdmsyaff@1a4m(s{154 fWhepioR4 i fRror@t hyl -1 - (1- net hyl et hyl ) - 1H
-imdazol -5-yl ] pyri mdin-2- yl}am no)benzam de; 4-({
5f|uoro4[2 methyl- | -(1-nethylethyl)-1

6. NA ( rr% %ug gﬁ:r%%ao (Xf Io%“ a %harmacgutlc.}:xlly accept)able salt thereof, as claimed
{[rf‘arfy]oﬂ‘c]/diﬂn@b'-ﬂ WhereidBidw/! - | H i m dazol - 5-yl) pyri m di n-

2-yl Jam no) -2-fluoro-N nethyl benzam de;
2-fluoro-4-({5-fluoro-4-[2-nethyl-I

7. . %\1 mto',@ %%&@%}H‘ S %‘gllﬁfgﬁ.\y aliyp e ccepta gle salf the¥eo}f as claimed

Irféﬂquia‘imé{l% fheRi®p & 1.2- met hyl - 1 - (1
-met hyl et hyl') - 101 m dazol - 5- yllpyrimdin-2- yl }

am no)-N—(l met hyl pi peri di n-4-yl ) benzam de

di eth N- net hyl - 4-
8. ﬁpﬁ&rxjnw} égjzraacgltvhli p( Ieﬁa th{;areo? as claimed
a
%@%@?%@%?ﬁ%hﬁmﬁ PRI ot hyl ] - 4- ({4-[2- met hyl -
I -(1- methylethyl) 1H- |mdazol 5-yl'] pyrrmdin-2-yl

{4-] 2- hy
9. 0:?31%%1‘95 gf ﬁ&ﬂ“}lﬁ‘l(n Pht alaa[maggttwlppwpmup alpthgreot, as claimed

a 2 et hyl ) benzam de;
fﬂ&?ﬁr)o ?Iaql%s 197: [3{?1_%}(: ﬁe%sh qo)é% hyl 3/? H i m dazol - 5-yl ] pyr
i mdin-2-yl) amno) N (2-
t hi onor phol | n-4-yl et hyl ) benzam de;
10. 4A(c{omqogn fl (pler?ER @eﬁyq:%ll_y:gppqpﬁqbé%@@] theregf, P?)?lplmed in

0) - N-(2-
pyr roI 1%|1n e}flafp(}rgt hyl ) benzami de;

I\E{tﬂmfcdmres-ﬂub@m [ty I 4ne£t11§z'1eﬂayngpnﬂidbfauseﬂwmﬁldm-z-
(1- rrethwthyl) 1H i m dazol - 5-yl]pyrimdin-2-yl

Yl}am}f%f‘ﬁélf idgenzani de;
%JI%TJ hg%‘ ?laéro[% [fﬁ H’M 1- é)l (n;{'et etlﬂy )eltfp}{m)dazol y p%%l%lim-}

yl}amh&oﬁﬁ’en@mﬁme; di n- 1-yl et hyl ) benzami de;
6-(&/5 fluoro-4-[2-methyl-1-(1-nmethylethyl)-1Him dazol

3 ﬁpglioréh{zjm@ﬂyl-grf(]l rmﬂlyl yl)-1H-imidazol- 5-y1]pyr1m1d1n 2-yl}amino)-

g 2- m)r hoI i n-4-yl ethyl)benzam de;
Nmet&lif]%gnzﬁnu Po-4-(3-isopropyl -2-net hyl - 3Hi m dazol - 4-yl) -

péﬂEPﬁl -Byctobttydm-methyl- bHHﬁﬁdeGBS yfb;l,yﬁﬁndm-z yl]amino }-2-fluoro-N-
uor o- 4- (1 i sopropyl - 2- et hyl

methylpenpamaideol - 5-yl ) pyrm din-2-yl] amino) -N- (Il -
2-fluoro-4-({5-fluoro-4-[2-methyl-1-(1-methylethyl)-1 H-imidazol-5-yl]pyrimidin-2-

yl}amino)-N-(2-hydroxyethyl)benzamide;
2-fluoro-4-( {5-fluoro-4-[2-methyl-1-(1-methylethyl)-1 H-imidazol-5-yl ]pyrimidin-2-
yl}amino)-N-(1-methylpiperidin-4-yl)benzamide;
N-[2-(dimethylamino)ethyl]-N-methyl-4-({4-[2-methyl-1-(1-methylethyl)-1H-
imidazol-5-yl]pyrimidin-2-yl } amino)benzamide;
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rret hyI p| per| d| n- 4 yI ) benzam de and 4
{[5-Fluoro-4-(Il-isopropyl-2-nethyl-|Himdazol-5-yl)py
rimdin-2-yl]am no}-N

(tetrahydro-2H pyran-4-yl)benzam de; or a

phar maceutl cally acceptable salt thereof. 11. A

SRR e it Bty ST PRPRERES - Chag g1
lmlda“lﬁ??%‘ﬁf%m DR T I 2 ety -

Gﬂ({ﬁ‘&-h}dtmlﬂy(l1)m1ﬂlw1eﬁ1y@a]z’6hmﬁlazqdl-q -yRyyrimiditi-2-yPraying)-N-(2-

]Z‘}HB’ am de;
piperi mfféi ‘FF@PH?:? 4- ({4-[2-nethyl -1 - (1-met hyl et hyl ) - 1H
L
o B O S PR, B oot
thiomoﬁphyln]u-ﬁyylcthylabﬂmzamdyj }ami no) benzami de;

é?ﬁﬁ%m‘ﬁnﬁ{. et iRt Goymigin 1 i) M-

pyrrolh'hfi[ﬁtﬁi &%ém[d% met hyl -1 - (1-net hyl et hyl) - 1H-i m dazol
-5yl py¥| m

I n-2- yl }am no) benzam de;
NMNRe({diraéthylamdnd)¢thyl]-2- ({8 ftupko-#-[ 2-methyl-1-( 1-methylethyl)-1H—1m1dazol—

'YI]qu(lpgﬁ{?ﬁogl et hy élgt-ly egzaa%nolLiGS ylpyrim din-
e . AT TS
N-(2- pipéd&n{lzylahylblbdnzhm{db rret hyI et hyl)-1H i m dazol -5-yl ] pyr
nét(g%f)@e‘h}[%*mﬂwwr()l taeiaxethyb- 1 Hrimpidazqlsh-Wianysipridin-2-yl}amino)-

(D deazol 5 -yl] pyrimdin-2-yl }
N2 m&]phg@ leﬁbgﬁe}lﬁ&gﬁ 2H pyran- 4-yl ) benzam de;
244[bRdiicre M- (B32sbptop oy @ithyl- 3H4irr(u{ﬁol b3 Bfrityidinl2-ylamino]-
(1-nmethylethyl)-1 Himdazol -

benza?‘F‘}epyrl m di n-2-yl }am no) benzam de

2 | 2-met hyl o 35 i 1i d
T e T,
methyBipdtidds-a- ﬂ)bé{lzfmﬁllw@ﬁcp 4 [2 net hyl -1 - (1-nmethyl ethyl)-1H
-im dazol - 5- pyrim di
} 3 - PR Benot tikimifaggl- -5 pyrimidin 2.y amino) -

2 thyl-1-(1-methylethyl)-1
(tetral&dro E@a{’fraln% QFEW% dl(n 2-yl y} amynZ))
ora plﬁérﬁiaé’euh&hl%%chh‘ﬂ)t@lﬁ@ gafindeor.4- ({
5-fluoro [2-nmethyl-1-(1-methylethyl)-1

H i m dazol - 5-yl ] pyrlmd|n 2-yl } am no)-

11. P' ézcr?giqgewtug X g)l’l(l&} ;ﬁ\aﬂg?c)euticwi(a%?@_éaf})iéj s?agt?tbér]_eof, as claimed in
claim PYdeldétedi fRord:

N-cyclopropyl-2-fluoro-4-({4-[2-methyl-1-(1-methylethyl)-1 H-imidazol-5-
yl]pyrimidin-2-yl} amino)benzamide;

2-fluoro-N-methyl-4-( {4-[2-methyl-1-(1-methylethyl)-1 H-imidazol-5-yl]pyrimidin-2-
yl}amino)benzamide;

2-fluoro-4-( {4-[2-methyl-1-(1-methylethyl)-1 H-imidazol-5-yl]pyrimidin-2-
yl}amino)benzamide;

2-methyl-4-( {4-[2-methyl-1-(1-methylethyl)-1 H-imidazol-5-yl]pyrimidin-2-

yl}amino)benzamide;
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yl } am no) benzam de; '
2-chloro-4-({5-fluoro-4-[2-nmethyl-I|-(1-nmethylethyl)-1H
-imdazol -5-yl ] pyrimdin-2- yl }

am no) - I\I-msthyl benzam de; 4 ({5 fluoro-4-[2-nmethyl-|

i m daz rimdin I
M rﬁgt;yl %( E{-E@prgﬂww ﬁéﬁzeélm %{gyl) lf} i[r)nyldazol 5-y1]pyr1¥méln 2-
pyl - 4- ({5-fl uoro-4-[2-nethyl- |
yl}mni}k(oiy&n%i&nﬁ’et hyl)-1 Himidazol-5- yl]pyrimidin-2-yl }
avi Midjnhethglad+{( {ile[Z-methyl 1-(1-methylethyl)- 1H—1m1dazol-5-yl]pyrimidin-Z-
N-cycl opropyl -4- ({5-fl uoro-4-[2-nmethyl-I|-(1-nethylethy
yl}amlr)"ﬂquz?rﬁﬁd&azol 5- yl] pyrimdin-2-yl

}
%Ql)oggolpgfhgﬂﬁzf-ﬁ{em qe(l rﬁethirlgéxyf) 1H-imidazol-5-yl]pyrimidin-2-

yl}amhiol)lmndmmlle 5-yl ) pyrl m d| n 2-yl'] anmino) -N
benzam de

T R e 5 iraet gy - irmidnzclis vy Sin Byl Pmisdi(1-

I fl uoro- N- et hyl benzam de; 4-({
methyg’q‘?‘f}‘d‘g‘}g ’iﬁﬁﬂ%}@%w | -(1-methyl ethyl)- |
H4-I( (14 faaethyb4 yi ]rﬂéthylaﬂhsil)ﬂfﬁrrmkiaﬂolénﬂ'l%t@hmldm-}yl} amino)-N-
2- hydro Xet hyl ) benzam de; 4-

(tetrahyéspcxlémyfaﬂ WV’ X
netfﬁ'y?o-ﬁf)(g-h %(Oﬁ%’gt%ﬂ) %@43 I%i%@l laﬁl ghyleghyfl) R4 dbis-
yl]pyr{rﬂld{nlzweh@:m)ba{za&meet hyl -

H i m dazol - 5-yl) - 5- fluoropyrlmdln 2-yl] amno } -N-
netioredriainoge-4-(3-isopropyl-2-methyl-3 H-imidazol-4-yl)-pyrimidin-2-

ylammor]n(l\gﬁ?c{lﬁlegﬂ E%%gyél met hyl et hyl ) - | Hi ni dazol - 5-yl ] pyr

r@-rcﬁiib% BI{ bR Y2 )ﬂ%ﬂﬁl—f} l%eth?fe{hyl) 1 H-imidazol- 5-ylﬂpynm1d1n-2-
2- met hoxyet hyl ) pi peri di n-4 {4-]2-me hy [-(1
yl}ammM\th@nth}vemamm dazol - 5 yI ] pyri m di n- 2-yl

aég-]'({g) Q‘?‘?rgz‘ﬁ?'ﬂeﬂ‘é’m'((iﬂ?eé H@-ﬁ%ﬁ}mlgﬁ%?-é@%lﬂvpg‘{lﬁg}r% -yl}4mino)-
N,N,szhllneﬂhglﬁ,éﬂimﬁdyl ] pyri mdin-2-yl } am no)benzam de;
({5-fl uor o- 4-[ 2- met hyl - |

-4 difﬁuwwefzameyhyl -l rmedad ethy13-1y4-jopidazoliSell pyBimidin-2-yl }amino)-
ani,ng) - N-net hyl - N- (1 - et hyl pi peri di n-4-yl)benzani de;
N;2- dlﬁln}lw?%i?z ’ropyl 2-met hyl - 3Hi mi dazol -4-yl)-pyrinidin
?-cbﬂ'o?dmf(?g-ﬂtawdﬂf@ ﬁlﬁethy@@ Ctl Iﬂethﬁleth?(l) 1 H-imidazol-5-yl]pyrimidin-2-

[ 5- Fl uoro-'4- (1-i sopropyl -
yl}amido)engamide; 5- yl ) pyri m di n- 2 yl] amno } -

D BBt Sl mee-1 ot A e 2@&%@%‘1 5 yl]pyrimidin-2-
yl}mﬁgmb&gg@n%lg@ conpri ses a conpound of the formul a

har ndceut i cal |y acceptable salt thereof,
a4-(3-Huoreet-[ mathyl-0{(1 -eteahyiethil)-1 H-intidakod-5-yl |pyrimidin-2- yl}ammo)

VORI e  or mul & (1), or a phar maceut i cally
A5 ObARS1-23 4-AhHAS LR me@S$1-1-(1-methylethyl)-1 H-imidazol-5-
yllpyrimidin-2-yl } amino)benzamide; '
N-cyclopropyl-4-({5-fluoro-4-[2-methyl-1-(1-methylethyl)-1H-imidazol-5-
yl]pyrimidin-2-yl}amino)-2-methylbenzamide;
4- {[4-(1-cyclobutyl-2-methyl-1 H-imidazol-5-yl)pyrimidin-2-yl]amino } -N-

methylbenzamide;
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claimed in any of clainms 1-11, for use as a

nmedi canent. 14. The use of a conpound of the fornula
(1), or a pharmaceutically acceptable salt thereof,
as clainmed in any of clains 1-11, in the manufacture
of a nmedi canent for use in the treatnent of cancer,

O OB By SPGB AL RSLE UL o hagin) 2

ﬂuonswhﬁaﬁwbem@@ﬁa@glona acute or chronlc nephropathles
87 atheromn, atherosclerosis, arterial restenosis,

atﬂtﬂﬁrﬂﬂ@ﬁé“d?ﬂ@@bﬂsl -(lamgthyletityle Wi g miidzol- Ml]awmatdlm-ﬁ -yl}amino)-

ses o ocul ar di seases with retinal vessel
NG iR
4-{[4-(1-cyclobutyl-2-methyl-1H-imidazol-5-yl)pyrimidin-2-yl]Jamino }-2-fluoro-N-(1-

methylpiperidin-4-yl)benzamide;
4-{[4-(1-cyclobutyl-2-methyl-1H-imidazol-5-yl)-5-fluoropyrimidin-2-yl]amino } -N-
methylbenzamide;
4-({4-[2-methyl-1-(1-methylethyl)-1 H-imidazol-5-yl]pyrimidin-2-yl } amino)-N-(2-
morpholin-4-ylethyl)benzamide;
N-[1 -'(2-methoxyethyl)piperidin—4-y1] -4-({4-[2-methyl-1-(1-methylethyl)-1 H-imidazol-
5-yl]pyrimidin-2-yl }amino)benzamide;
N-(1,1-dioxidotetrahydrothiophen-3-yl)-4-( {5-fluoro-4-[2-methyl-1-(1-methylethyl)-
1 H-imidazol-5-yl]pyrimidin-2-yl } amino)benzamide;
4-({5-fluoro-4-[2-methyl-1-(1-methylethyl)- 1 H-imidazol-5-yl]pyrimidin-2-yl } amino)-
N-methyl-N-(1-methylpiperidin-4-yl)benzamide;
4-[4-(3-Isopropyl-2-methyl-3 H-imidazol-4-yl)-pyrimidin-2-ylamino]-benzamide; and
4-{[5-Fluoro-4-(1-isopropyl-2-methyl-1H-imidazol-5-yl)pyrimidin-2-ylJamino }-N-
piperidin-3-ylbenzamide;

or a pharmaceutically acceptable salt thereof.

12. A pharmaceutical composition which comprises a compound of the formula (I), or a
pharmaceutically acceptable salt thereof, as claimed in any of claims 1-11, and a

pharmaceutically-acceptable diluent or carrier.

13. A compound of the formula (I), or a pharmaceutically acceptable salt thereof, as

claimed in any of claims 1-11, for use as a medicament.

14.  The use of a compound of the formula (I), or a pharmaceutically acceptable salt
thereof, as claimed in any of claims 1-11, in the manufacture of a medicament for use in the
treatment of cancer, fibroproliferative disorders, differentiative disorders, psoriasis,

rtheumatoid arthritis, Kaposi's sarcoma, haemangioma, acute or chronic nephropathies,
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atheroma, atherosclerosis, arterial restenosis, autoimmune diseases, acute or chronic

inflammation, bone diseases or ocular diseases with retinal vessel proliferation.
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