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WD 2006/ 064251 PCT/ GB2005/ 004865
4- (4- (1 M DAZCOL- 4- YL) PYRI M DI N- 2- YLAM NO) BENZAM DES AS
WEDKeHhMABBI TORS The i nvention rel ates to pyri nP@i/GB2005/004865
derivatives, or pharmaceutically acceptable salts or
in vivo hydrol ysabl e esters thereof, which possess
a-¢&l drveNtloe 4 Rh) B&il@l&ﬁn@-@tﬁ{éﬁﬂéomzﬁiﬁﬁm@ AS @Bk OhigbYTors
useful for their anti-cell-proliferation (such as
anti-cancer) activity and are therefore useful in
nmet hods of treatnent of the human or ani mal body. The

' n'}‘l?{félé/?ﬁlo%l r§%te§ g?h%ﬁ?dlﬁeo%ﬁfvgfﬁ&s 8€%Ha915a5enlﬁcally acceptable salts

manu ure o i ne def tives

~orin B’h@rhydﬁcﬂyﬁalbteaﬁsters:ﬂmmﬁIWhldnﬁos@mtcalll-myﬂg inHilirorgadtitity and are

. their use in _the manufacture of nedi caments of use ip :
accordipgly merdwcior Bisrgntizgellprekiferation (fich a5 pRY-SRRCSH astivEy and gre

therefor e dR D dCARC T BHm B fRf or Smb Bod? The ifehfon also
relatgy tolprdcessat farthomanefat threaoftaid pyrimidineyeriegiveatte gphtimaceutical

ensure that. each st rogresses in tinme nd )
compaine GORtaHITG ePRES Gy SGLEC Bh TR BERTEoL HeSRURCIthar use in
the p9aadctlsxy8%£1 ﬂ{tf- Iforlfemdaeef&%%%w bﬁ%ﬁéd’ﬁﬁhﬁf‘s@ﬁ% man. |

de-activation several . nenbers of
cyfhe celdepnd ﬁntdahentai;@ tbe:wywhla mgtyatloﬁrmd padifesativn oficells and

s i D Ul b bbbt 5. Bl By anner The
progfaégibh Bﬁcekl’ls@ﬂroh?n el ap@le tahge% fﬁ)$§9fe' seame@égaKl &tleamﬂdal

for CDK acti vi (such
de-a@DEIn of selveral tnhmbczsl df thd)y&hmdemndcytd{mm (@Dé()efmprlﬁsﬂwd

et e B T BT R 5 R, i

calle@eSHins. Cft‘clh‘@ Birkdo 0K s Qﬂidj@i'is efs%cﬂlfoﬂgﬁ 8sShte] &N COK G tivity (such ,
t he cell cl e. Moreover, ﬁear to be downstream S

as COK1aCRERD6 Kﬂoand&rdaaléﬁhwnhlgﬁhft ¢dln BifferenirycHnags expressed and

ceeribyu fuRior Pafsgiths BB bt BRE BN BH R B lgpgtvarion of

CDI@R;I@G@%Sn e dofre@idrddrey propiessixm ﬂn&@h\f@ﬁeﬁelmy&genl C
nallin athways and proliferation of tunour

oseovap €Ay #pegr totberigynplaeam %wgnb@@cﬁ opgpgenapignalling

s B0l SEERIC A T B L i

. endog&ﬁ)u@pﬂhlbltcﬁi aSpedrs@d/bilad sl p@itarGhxiS bptwagh Snitagepie GigndHing )pathways

-Sshoul d be of value as an active inhibitor of cell
and prpliferationpfitgpowrcglh  as growth of mammal i an cancer -

ce [ i

exAé%{rd;é[lQE’ 'tE&y ﬂ%}pﬁ 'r%%gﬂi%cﬁ&%{qe %ﬁﬁggt?ﬁ%ﬂ%ﬂg%cie 1nases gartlcularly
1nh1tﬁtbﬁd & CRK $ CDKR addior ODKb@vhiendpeatk lat thy 32261, ﬁidS-«Seﬂ}I/M and

roliferation such as cancers (solid . tunours. an .
G1-§ phasesresreptively hshgpldde ot é@h’ﬁaéénéﬁ&’edﬁé’é%‘?f{ qutnrg’éferauona such
as erd PO AmaRRPLARS] st heumat oid S0 arthritis, -

Kaposi sarcoma, haemangi oma, acute and chrom c ,
n e]ihw mﬂiﬂﬂﬁnne«sf celtclyele durases 1aehmctmldb ée of valpe ar therticaiment of

restenosis, ne dlsea nd chro
diseash i EAROE IS Wb S SIS I Al 64 prah e Bl appangers (sold
tumdufd érﬂ%suléé?xﬁf%g | ﬁlﬂf)ﬁllo'lﬂ‘fé:‘rﬁfi’\te' 291'8 difQe3ARE Ql%?&i:]-s sor1a51s rheumatoid
PCT/ GB2005/ 004865 2 WD 02/ 20512, WD 03/ 0764:?

arthr0B/ Hapess's ,Samn@,fﬂaemémamuwr@m amihropathles atheroma,
atherosclerosis, arterial restenosis, autoimmune diseases, acute and chronic inflammation,

bone diseases and ocular diseases with retinal vessel proliferation.
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WO 04/ 101549 describe certain
2-anilino-4-imdazol yl pyri mdine derivatives that
wo nhsoé25t he effect of cell cycle kinases. ThECPGBS®ED04865

i-nvention is based on ‘the discovery that a novel group

of 2-(4-am doanili no)-4-(i nt dazol yl) pyri m di nes

inhibit the effects of cell cycle kinases, 5

pa® 6228613, WIDKB/07648l5,t W00 3p@E=™86 sWO 03/076434, WO 03/076433 and

anti-cell-proliferation properties. The. coppounds of . . .
wo i 01 3%dsstiibs W@m2—%1159-6-1%@@§%rfm@§}e| deriyptayes dlaat dohibit the
e o e R R LS o ST B oyery thata novel group
of 24pe-amidoanAinopHdjmidhiagl)pyrinhidines irdiibiothe effectsof eell ofcle kinases,

pori ) RS T 9,99 el S 0 B CULAELY 182 compounds of
pres S ERRGH IS0t trecflcplIf BSpIRHS InaRY BP Bl o @ thplications ang we have
surpssinglaldbend that thesedompoanttsi poississ beriefinial propemi@s in fetrodiehe or more

ani mal , such as man. | n particul ar these. = cqQnpo
of thﬁwggwgﬂéﬁfcgﬁaqt@% ﬁgarts?tﬁ%r s %%%Pogﬁﬁwﬁl_cbaﬁgﬁlem and / or
pharPla8bkih@iet Ficlio & RREMMORC bl to%icbRgidde pRIFI NG maleNBem particularly
present 1 nvention provides a conpound of formula (1):.

suitable fer OvivdNadmiNishati¢)to a warng blobdédrarfimal, siichHhs(nRi). I padti¢dar these

STVC T A e ——

"~vwonercapto, met hylthi o, nmesyl, trifluoronethyl,

15

20

25

trifluoronmethoxy, Cl_6al kyl, Cl.6al koxy, C2.6al kenyl
- or Acordmigky thel preseppingentmn(prdyidesheeeanpount of fermws(Ipf - R2.

may .be the sane or different; R3 and R4

i ndependent |y sel ected from hydrogen, 6al kyl ,
C2_6al kenyl,  C2. @al 2, car bocys R

het erocycl yl ; wh&®&ein and R4 i Mependent |y
optionally substjtuteld onjcarbg £ nore R5;
and wherein i sai et cythyl TeRtai ns an - NH

noi ety that nitrRgenp nay be oldti onal(ky) substituted by
a group sel ectedNTOmR6; 25 R19 is sefected from
ethyl, propyl, isopropyl, butyl, iso-butyl, sec-butyl,
t-butyl, cyclopropyl, cycl dbropyl nethyl, - '

h 1-cycl opropyl ethyl or cyclobutyl; wherein RL may be

WheTGBY i onal | y substituted on carbon by one or nore R21;
R2f1 'gsshyra% lor helbhy! , isopropyl, fluoromethyl,
di fluoronmethyl, trifluoronethyl, nethoxynethyl, -
cy BT ixrabp yitn tchigrio, by droyy,| aminemarbox\a2asydeu@sapto, methylthio,

e R i T B B o

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,

' Ca.galkynyl, 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-
motety that nitrogen may be optionally substituted by a greup selected from RS;

R" is selected from ethyl, propyl, isopropyl,'butyl, iso-butyl, sec-butyl, -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, Cl1_6al kyl, C2_6al kenyl, C2_6al kynyl,
Cl. 6al koxy, Cl.6al kanoyl " Cl. 6al kanoyl oxy,
wWOR(Oeeasl Kyl ) am no, NN ( a . 6al kyl ) 2am no, PCT/GB2005/004865
Cl1_6al kanoyl am no, N-(Cl _6al kyl ) car banoyl ,
N, N- (Cl. 6al kyl.) 2car banoyl , ©?-6al kyl S(O)a wherein a is
0 to 2, Cl1_6al koxycar bonyl 5 N (C. 6al kyl) sul phanoyl,
NNR{ @lsc&ateuﬁomhubmanpwano il d6adyk yhiriol, prbowsl, aﬁlﬂbmoyl mercapto,

' carb e carbccl ICl 6al kyl -R 7-
sulphﬁi@% ffvl & @%w@ ynxslapwg : skangyl, ¢l salkanoyloxy,

e R

NN-(/@_ﬁJaBay_tDzaai‘b&mmﬂ m,a;amm(gm whereiantiadns 2@, salllldxymTBmW

IO S0 b S,
el § I 9,

hetergh E** P& %”é PR R Rl R LA or

heterNe;((ﬂ}yl 16 a; Ivgﬂe)e)a aray\He, optlbhdll-y(sfﬁbstﬁateﬁy)h)oaﬂjobajymnle or more R'";

and \gﬁegz p@muﬁﬁgﬁﬂgﬁi%ﬁr&%on I%RQ_E éf@/ tﬂﬁtwlg%gen may be optionally

subsﬂltﬂ%ﬁﬁf@%?hﬂﬁeléﬂéd fHAIRY, substituted on carbon by one
or nore R7, R8; R9 and R10 are independently

seR&endeR *are mdepeqdenmg( Rletyed frorgalkyll §1.sMkRD5),C( O) -

Ci sa\l,h?/iqnlql\flﬁemﬁﬁb -6 ’SYO%&’@“YIRC Og"“é?%l %@r gﬁ%&fent |y

N, N—€(§3, Cfﬁgk(}ggarBﬁrﬁﬂﬂfthé{{z?E %@nz@ﬂo&@m@@ﬁﬁ}’ﬁerﬁ@ﬂ a?nd'pﬁeﬁ)yl&llp}%nyl wherein

6 are independentl’y Selected from hal'o, "
R amfg/lé @nayH;edndﬁwndertﬂm dﬂtlgmllylmbbmsed onrcafuoudwycnmtohmoxe R

kgt BB ark BiBR ey ROk hRa JF, NRERs10)-

-N(R"ﬁ?CtUj am(ow(léf’)hﬂs@m nosoﬁﬂqlst)hw MRI‘I*;SO;C)wherem RY, R R'S R

]”I_ | am no, "am no, acetyl am no,
and maet mﬁemdﬁa}mﬁlectenfmwdfagmw@d salkyl and s is 0-2;

N I car bano |,
o I R AR S S0 Lo y F BUR cpmgy yesy
trlﬂuﬂﬁﬁﬁﬁﬂh(ﬁdg“ flueYdmetBY NNl PALOY, carbBS:BY 1, merca gto ‘sulphamoyl, methyl,
et hyl sul phonyl met hoxycar bonyl, et hox car bonyl , ,

ethyl;\mﬁ@ppqwej, xp(hmp@gj acepQxut mthg]_@nph(aﬁlwlammo dimethylamino,

| dieth ml?ﬁ n%_héilj A\p %}ﬁ%}ﬁr{ie acé[ty'\{_argﬁxgcphﬁ\é ﬁjﬁ'?p arsrg)aééqyg é\{ gt&ylcarbamoyl

N, N-thmﬂhyn@irﬁamcﬁﬁﬂtﬁﬁw&le&ﬂ(taméﬁfdykw nﬁ[hy@-]\P&ﬁf'IE&lfbﬁﬂlbyp ; ekt lthio,
acceptable salt or_ an _ in vivo hydrol ysabl e ester

ethyltm@rr@%hylsulxxb@ﬁlr gthilsulphinyhanesy b sty sulphoank msthqyy earbersd,

oSSR T A b

N, N-&ethigBulpNambly NorR4-mebhyt N-8RY Bulphamoyl; and
R?! is selected from halo, methoxy and hydroxy;

or a pharmaceutically acceptable. salt or an in vivo hydrolysable ester thereof.
Accordingly, the present invention provides a compound of formula (I) which is a

compound of formula (Ia):
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N (la) wherein: R is hydrogen or fluoro; 5 R2is
hal o, nitro, cyano, hydroxy, am no, carboxy,

w@2ambaenyl , nercapto, Cl _6al kyl, C _6al koxy, PCT/GB2005/004865
C2_6al kenyl or C2.6al kynyl; p is 0-4; wherein the
val ues of ‘R2 may be the sanedor different; R3 and R4
are independently selected from hydrogen, Cl_6al kyI ,
C2. 6al kenyl , - C2: 6al kynyl, carbocycl yl Qor
het erocycl yl ; vvhe're'hm R3 and R4 may be mde&endently
optionally 1 NON ‘cagbon by ~qge or nore
R5; and wherein ilf SaI(P heteroc
noi ety that nitr n
a group sel ec m R6N R5 s sel ected from hal o,
nitro, cyano, h y, amino,  car bok§?), car banoyl ,
nmer capt o, sul phanoyl, G 6a| kyl, C2.6al kenyl,
C2. 6al kynyl, G _6al koxy, QG?I kanoyl ,
Cl. 6al kanoyl oxy, N-(Cl:6al )am' no,

wheljém"(CI 6al kyl ) 2am no, Cl. 6al kanoyl am no,
I&g 6al kyl ) car barmyl 15 NN- (Cl . 6al kyl ) 2car banoyl ,

(1] mhwlrwmpaﬂmr@sel naisOto 2

ﬁﬁp?%}h‘égoa% ar;gg% i 5%338%5 a%ﬁ,%illck su Iaptr a,\{rfyrperﬁ%ipt% C 6alky1

C 6aga]rxpogy&uwn 1 off®LaIeaYIEl Yl , car bocycl yl CI 6a| kyI R 7-,
het er ocycl yf,CI 6al kyl - R8-, car bocyclyl - R9- _
hep e&(béywhwmmi@ valum@frl%eu THaRBe ?bs;samé Obétffemm;l 1 y |

%
ok et SRR s oD FroB Bh Ryl Eticpy)
Coeallial], rdhlﬂ:)b@ﬁﬂ?ﬂ orytcheyolpt;ivitieadih R 30d RA slyideuhd@shehdendly optionally -

group selected fromR12, R6 and R12 are independently
substtafed onegriondy Qe o5 g R and vehereda pospid heterocyclyl contains'an -NH-

i D3RO K AR RO LB o

beR2 il seleb&ﬂﬂdn@h@d@,&hb@ﬂ}ﬁano b@ﬁmyl arﬁi’md carboxy, carbamoyl, mercapto,

cont|a| ns an - NH
rapald y sRstituted by

- phenyl sul hon wher ei n
sulph ARGt Cr ok DS Cr e Breatiangbh Crgalianeyiony,

N A g . Sy QBB

MN-(@(@WDRhﬁamoyi ﬂl%méls(%gmn«r&g%s 006 2; <B\|( ealm)@ﬁhgbontyll
) reln an a epenaen
N—(Csa?@%%wwmxeg@ﬂiwﬁ@ha@wy& 1-68 [ﬁ%egﬂa@moaﬁ%rbocyclyl :

hetex%’cyc’l'yrld R g@fﬁ% g&ﬂéggi{”dﬁ%}&yélgl@ Chi gl fz“ OmBaLRIYI-R®- or

tro, trif ronet
_hetemcydlj/lblb Yo vetergih R mmyrbce optianddtyxspbstitatet a»nmytbom’ogranapt more R'";
oh Elpﬁ{/’% hePToGRRIyT cah PR ﬁﬁ&% i g{@%&%ﬁﬁ%%?gp%onauy

subst'ﬁ%’éemﬂyad%rBQp satdd BFInNO2: olI met hyl ami no, di-et hyl ani no,
met yl=N-'et hyl am no, acetyl am no, N nethyl carbanoyl,

N-BY tnyd Rgrab‘amdyp@ndemw shlmdfwm & alkply C;.calkanoy,

S iR e R B e S N
N, N-@ﬂ%ik?l)l:zﬁhérﬂ&lf béHzsY %enz@ﬂwk%bﬁ}hoﬁ%&oyl and phenylsulphonyl; wherein
R® anrzleR ?r)l(%lcbaermccl):p)éndently optionally substituted on carbon by one or more Rl3
. R R.R and R" are independently selected from -O-, NR')-, -C(O)
N(R")C(0)-, -C(O)N(R'®)-, -S(0)s-, -SON(R')- or -N(R'*)SO,-; wherein R", R"?, R'S RV
and R"® are independently selected from hydrogen or Cy.¢alkyl and s is 0-2; and'
R'" and R" are independently selected from halo, nitro, cyano, hydroxy,

trifluoromethoxy, trifluoromethyl, amino, carboxy, carbamoyl, mercapto, sulphamoyl, methyl,
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5 et hoxycarbonyl, N nethyl sul phanoyl ,

N- et hyl sul phanmoyl , N, N-di net hyl sul phanoyl ,
WONdse/désesthy | sul phanmoyl or N-net hyl - N-et hyl sul pRaIrGB2005/004865

or a pharmaceutically accept%ble salt or an in vivo

hydrolysable ester. thereof nthis speC|f|cat|on t he

term"al kyl™ includes both straight and branched chain
ethyhimeglioxygetbomys abetyl, resft@rye methy lansinpnathylaairs, dimhdtlyylamino,

e S, RS b S ER rgbe  tamo,

_N,N- dﬁﬁetﬁylbyﬂbambﬂcwwtale@@lwbm@}l W et RY 199 ¥l hy 1dg§%p{o§li1¥4ﬁthyltmo,

However,” references to indi vi
ethy@hlowpsthsuulphawl epindw;bhmldr mesyd patloylfulphdnyl, métkoxgtcabogil;

gyl SERBI R e T AtRLSURRRaY. Mk onamen.

NN%%@IidlﬂqM | bPR-rREBNCAIREhy T 2r sion only. A

sim’lar conventlon applles to ot her radicals. 15
ora vhaemcmalbn@acestablstsal@ aean & wceh}ch@ismblef estenthareef. or
und rstoq

b Bl e R AR BERRBLRTE bR Biushed i
grouf§ButQtfetdiRestoandilidasl alE)‘nglﬂ&ﬁ)s%ﬁcH Reprolat hleWpsdific Rﬁ'tﬁ‘egstralght

chosen fromtwo or nore of the speC|f|ed gr oups.
chain persien oalyc For exampleg “Satalkdt emd “Paratkyd] Inyluslanmﬂatl,e@!hsdr propyl,

1soprlépglﬁatnldofabtn\?ﬁi Hﬁ\%@\?er refek%I Cc\ég 01 rl‘;;]luaigalg}g| Oérg\l;]lg]sf nglpnas propyl’ are

1’688t " Ohe

specifictfopghe Btraight ¢Halted vefsion aily @M@&end@@ it hdBdual BFHNEB& chain
ot herw se speC|f|ed be carbon or nitrogen |inked,

alkylgrapes Smlcla as @sepromyl ot seegific Bpthedandhpd phain SpIsRenlhyA similar
con"f’fﬁ? {Ol NBerthd; [aaqg_e.n atom may optionally bear a .
group and f'orm a quaternary conpound or a

- Ti Wherd dip’t@gell’suaﬁ’tﬁﬁﬁfts si¢lchbsen fedne Moweyt mére” gitubitas toybe
oxidised to formthe N-oxide and or the S-oxides.
“ndCBE%ﬂiip‘Ihé‘sthéﬁ’&ﬁ%ioﬂa’bqléde\?é‘ﬂlﬁéEStlt'éffnt% bang @liasen from one of the specified

b RASLAAG 0 L P il
t hAé‘ﬂlyﬂerocjzclS}”he Iazsamirane(b Ipyﬂtl,ally bat&daltaizcﬁhmhatu@tqdemnb oy bicyclic

thlazolld t hi onor phol i no,
ring f)‘gf’rt"iu&nign %ﬂwg Flj:é:?n onesat(yndﬁ Wg‘fiﬂ Bgml ndlinggn sulphur.or
oxy g%ﬁt\KIﬁBH gﬁ?FlYﬂl@ﬁ@bthr%% gﬁ&:‘?ﬂié’d be PXHOAbLEY, o]lltm Fé}y fiA%dN¥herein a -CH,-

pyri dazi ny I Soxazo N-fret hyl pyrr
groug-cpyoptomaky bd rdpdamed bpal- 6(@) 2ripy mtmgenﬂamm, may optionally bear a

h azol i.done yr di ne- N- oxi de .a
Craffiy Bt nd HOR: QuR S AeuR L oF & Hne fifeogen ges{er Biphyr atom may
be optid@hBY 8Lk to fokd tRe ﬁ%x@&t dHaadr e SBAldel. @)Ja}hpﬁ%taﬂﬂ @ﬁ%ﬁ)le values

or unsaturated, nono or bicyclic ring contarning 5 '
of the teamorsterdcychyhi art marphodiasi piperadydt mymdy b petansk pyfrokymlsothlazolyl

o PR L o B S50 BB S0,
pyrrdlﬂlihyq)ﬁhidﬂﬂﬁf)ﬁdhnbe yrifMn ?P %@m‘é}ﬁp@razr ,Q)5- aﬁ‘ﬁaélpéﬂldiﬁ

sul phur atom ma e optional Iy oxi i'sed orn1t
tetralyydponydenyl, mmdazg &/ry6andyl, PCazieB2 00sd00ws6soxazdy k

rbo sat ur at ed ially ed or
N-meiRARPRYE i vridsRe, T ROBATRRS 2 Rilaafne. fr AT RS
pyridiINaIxide 23rd kRirdliaeBV-oxfdeTRioRe as e@f‘@fthg[@Hﬂtl(ﬁ?d"“heterocyclyl” isa
optionally be replaced by a Q-. Particularly

saturatednegially] spturatpd onunsaicagd IrlilQpOrqrrbgC)’@bﬁ rlag nomemsngo? org6 atoms of
ato

whic PRy e o SERossh v PoBS IRl P sy pthervise

specified, be carbon or nitrogen linked, a -CH»- group can optionally be replaced by a

-C(O)-and a ring sulphur atom may be optionally oxidised to form the S-oxides.
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5 cycl obutyl, 1-oxocycl opentyl, cycl opentyl,
cycl opentenyl, cycl ohexyl, cycl ohexenyl, phenyl,

wo2phobwesl tetral i nyl, indanyl or 1-oxoi ndanyl PCBGB2005/004865
exanpl e of "Cl_6al kanoyl oxy" is acetoxy. Exanples of
" Cl_6al koxycar bonyl ". i ncl ufle. net hoxycar bonyl ,

et hoxycar bonyl, n- and 1-butoxycarbonyl. Exanples ofv
" CA “Gabkoyoyyl” |1mi;antdatedmdlltnad;y saafrixed yr amsdtypategangno or bicyclic
Ex I f | k 1 I f i
carb%xg@rgmggg)%ﬁas %,-F ggfqgﬁsl;f) aegbg O@a?ﬁg;)lgcaggoeptlogglrabne] r%gIaced bya
i C P
C(OI)rE %ﬁﬁﬁhﬁé‘%’% ﬁ W & apm@n%c?/clslgflhg cgntflfnmﬁl 486 atoms or a bicyclic
ring ectrhgahmlgwpd‘rl lrﬁ)ycitomm;fthblaNdluesafdn)/barbbcplcdmyinchﬁ)eaypibpmpyf

cyclqbﬁltﬁqxf‘ %@c%%@?wr sloreay P aiaregt ﬁ%ﬁgﬁ%ﬁb CR ey, phenyl,

hf LR (@flmﬁﬁcgfld vN. N (C1_6al kyl ) 2ani no” |
nap cl udeng lrI{I-ngth a)Fn noarl -(N.-ethyl)am no and 15

N- At leydmplerf ﬁykadimnnploxﬁkampétesy dixatrplesedl“Kesmtkoxyaarbonyl”.

1-
inchull Regieprhpns ot BRARGHL 1o Gy ForkRey o ERRRIGHA
“Cy 6514(@51?" BRIk methxlyCdih6:8) dnd propd:N EWbles ef @Clyc;alkanoylamlno

(met hyl ) sul phamoyl  and (et hyl) sul pha
1ncluE§ &cptpiam;d@facet'amldo[\angmrq,plamlmylnngkgmpﬂam@ fC).cakkglS(0), wherein a is

0 to m&@fiﬁme} S ul ﬁvﬁ@upﬁﬁxgﬂ%mhmyé%%pgghlwl mesyl and

- ethylsmpﬁ&;ylﬁ}m lﬁiﬂlésc‘(ﬁf‘ @ag&yz&nog’nﬁclﬁ@e ﬁ@?hﬂx&ﬁﬁﬂd&‘é@'ﬂ oaples of

15

20

25

30

and et hyl am nocar bonyl les o
“N- (CN;aNtyé)@mma’l lnylluylgmﬂtymW an ¢téylamlmmtﬂx9mah€ mbcar bony!

N, Na@ %gyﬁ%// et hyl Hy?g é)tﬂ%/lﬁmll %{TB{’ eﬁlygammo and

N—etHWINlMieﬁiylleﬁHlQByE)aﬁﬁp]éb ofi* @Q&llamwsm RASNYABIARD] -pRshenyl. Examples
- but yl sul phonyl am no. es of .
of ¢ Ochlkm)rlkwesthwbriypmpywé pn@ng -renyy | Soeppiss |

_ “N- (¢ %ﬁ{a'g)(%%lgﬁ%gglog}% 31%@‘3%1)9&1# rﬁ(ﬂg QH@W@thyBéﬁ%&ﬁgyloéxamples of

“N, N(((arémszmhbplhmbﬂy IardW N (&méthgebgmlpﬂlaenoyl and

: (cyclo ropyl )eth and 1-phenyleth and 3-
- N- (m@@g,l)%{&ﬁ?xy Dsulph E:{tpmplefsd)ff “Bs alkyl)car amoyl are _
meth a(rrﬁX?Agg&glw XrL @%ﬁ%ng% | Baﬁnw?%@ WJV%}(Q} 6fgi¥yl)zlgzrbamoyl” are

'dlmeﬂhyq.etmhecayb(yrgu yhd eiethyletRBaminboarbexyd npxangles of

h

- “C 6%&{%@%@%@%%?%h¥%qlg%mgtaglsa pi‘lglill)yr grg%lg:,.%gér%%yl}éulpﬁa nylammo and

t- butgl %lgl)}r r O?ﬁéﬁ éXéﬂl 19§ 6’[p5d 65 Rélsﬁ'lBﬂonyl 1nc]ude nilethylsulphonyl

Sul t

isoprpp@suipbayd amhf—bgdyhmlpbpm)dblimns;ﬁéi ofdfcaﬂ)ocymhdﬁlmdkydf-R thinclude 1-

S S B b S e Sn

(carbh®cly§BPPLIE.-, BP el quﬁréldgﬁéﬁtﬁﬁ)lr&pwwhandc ?—(na%ﬁﬁ%bﬁ)pyl R'-.

an inorgani c or organi ¢ aci
Exanplely ofc Iinlewrocwplyl()‘lldsalkbl-&&ﬁ ‘ancladd bﬂmtcprog:yqbﬁmlpﬂd?: i, dor example 1-

Pyrigod) RIS S ROtk 254 FabrlerosReBgpyiaR-cfor
anﬂﬂ@&'(‘ﬁﬁ&ﬁhhclaﬂ)ﬂroﬁﬂcﬁmaﬁ@b%?ﬁbﬁdlﬁfl ﬁ)ﬁeggqq;ﬁnd of the

i nventi on which sufficiently acidic 1's an al kal i
med ahitalde phalfltacevélxalﬂupa@elatablo galtnf @morpmlasisqf mlm iga¢ntionds for

* exanfiie B P GiacBlion SRt koAt e PSR CuReR B SRy basic, or

exan@'l@ﬁﬁb&d%ﬁﬁxo%bﬁ vifhf fRled@mple, an inorganic or organic acid; for example
siologically- accept abl e cation, for example a ‘sal t
hydrmiiqtlc hydrobromic, sulphuric, phosphoric, trifluoroacetic, citric or maleic acid. In
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ring.

5 net hyl am ne, dinmethylam ne, trinethylam ne,

pi peridine, norpholine or tris-(2-hydroxyethyl)am ne.
waenobme42svo hydrol ysabl e ester of a compound oPCT/6B2005/004865

formula (1) containing carbo§y or hydroxy group is,

-for exanple, a pharnmaceuticall’y acceptabl e ester which

i s hydrolysed in the human or animal body to produce
additicbrea pzitabhat phachaceuticalycasheitablSedlt efld e@nrandwt tetinvaltiby which is

sufﬁ@fn t abI eﬁl@%ﬁ grge?aéfs { ffgr?erxg% zI? gocciw I?BQ?W%S("IWIS““ an alkaline

eartlgnslﬁﬁiéftaﬂﬁiélx%ﬁﬁ%t &Ydlurﬁ%} flagndsim 8318%R lafimonium salt or a salt with an
pi val oyl oxynet pht hal i dyl esters, v

orgaig. b@mhmhlaﬁfom;scaamsmwgmmac@mtw¢ casionefos ekample eanipiveth

metty g S GE F 0 i N et A s i, mazelialipg or

'um4§1ﬁﬁﬁ&5&ﬂ@1§mﬂkpxolen 2-onyl et hyl ;" and

6al koxycarbonyloxyethyl esters for exanple
1 ABtinhvivy @adm@wbbw@t b canpbund pf the fmﬁnﬁlar(ﬁmgbnMnmg]yarboxy or
in the

.hydrg%ﬂ)E %xl%\)l% sg)% m}fbp ghgrgqraggu ﬁ%a%cgﬁ%hfﬁf:& L (H]els hydrolysed in the
‘humbPbraHiRal Body a6 BERIUBE 18 pardAY 8@ Y alcBKA Ukiiab p}ﬁﬁﬁaceuucauy

i norgani c esters such as phosphate esters and
acceptableyestorsyiar karboxst inelude Qmsalkcr@nmﬂed estorsfouerienphhinethoagmethyl,

CroflbEabtmet e or RSBy PBET Bt s

 Cs. sdyﬁloamaﬁydaﬂwgldxybl Sllb@restets ol ebdmﬂ@ @k?&MH@IMUor@[&y@@nyl

|nethrlprop|onyloxy nmet hoxy. A sel ection of

1,3- dwx;t&emwm bbmeéteessfpéfexamﬁwﬁn@et@rlolu%rdlomkﬂn %9wlm}nyl and

- Crol B PRI syPRIR R ERRRS bRty g s e

formed at @y\tﬁrlﬁx&)glro@ambmair@mﬁ@bﬁthls ifvatiop) car barmyl and
'hkgglalkylan1noethylg h&alkylcarbannyl (to give
drrive dy drodiysablR\etaneiivensenapnd gf the fem@ekﬁa&e&ayung a hydroxy

T S R

relateBedBITINEE MBichra URedult dfftiee Bvi hydirolPsis bf ihe rést@f brleBlRdown to give
benzoyl ring. . -Some conpounds of the fornmula (1) nmay

the parppthydipxyagrop it xamplesaf/cpacydevatkyt pbersiindnds aqgthemetl@sy and

2.2 oI Bl g o Sels g ofa o gYRRARDR et Ring roups -

for h{lddsY HcARicSMEROS], BBkoYE PRBLYIAcRty] SAdTRILELiURAL bRosH @88
CDK 30 |nh|b|tory activity. The invention relates to

phenylagetsh alkakycarbenyd tre give #liorl arbonate n&te@brdpailgﬂd@rb@ﬁorlra@d

sy Bitfag bl AR sBBRER BuBRR e IRl Yigflnflofee o

carbesyeedtslt BRamploabf asktimbiits 60 BROR tmchide MR phdHndlna pipetazino -
can exist in solvated as well as unsolvated forns

linked\fegm agingmifrogsn afam wia amethylenelzrogp i the| X of 4- pesitipn of the benzoy!
understood that the invention enconpasses all such

sol vated forns which possess CDK inhibitory activity.

5 Ran¢ tatipandy af theSodbuly @) nalyhave tltit) Sembed aad/of gbdonEc

Such val ues may be used where

~ isomeric centres (E- and Z- isomers), and 1t 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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appropriate with any of the definitions, clains or
enbodi nents defined hereinbefore or hereinafter. Rl
wo soobyesgen or fluoro. Rl is hydrogen. 10 RIPGBGB2005/004865
fluoro. R2 is halo, cyano or Cl _6alkyl. R2 is halo or
G _6alkyl. R2is fluoro, cht®ro, cyano or methyl. R2
is fluoro, chloro or nmethyl. 15 R2 is fluoro. R2 is
c hit ¢y aiso toR2 urﬁiersmd thatfe2rtaia compbyids of phesfoanila (PCcapiegBt in

0-1 th t he
solvat@( @)\mbm'lr%?laaﬁd ?rmscﬁUﬁE S %t“i ﬁxampbeRixéqsétﬁgﬁfaﬂga Il to'be

' undegﬁéwhatgh%ﬁﬁentg@dxg%%ﬁgg ay Qlcﬂfsofvgge@"%hlgné \%V:%légl ﬁ&%s%ss CDK

I's neta t
inhitgoeugctioftyf ormul a (1) and R2 is- 25 selected from

fI uor.o .or is 1 t
barcypr Yaéul%%m% aar(l%le aribrateias Tallivise Such el mpy Dopsd where
apprﬁ%/ dartr%évgg bny Bﬁth@ragﬁﬁ%oag Q1difd SP&HQ&H&'&:MS dehifsd ﬁéiielssame or

yl, carbocyclyl or heterocyclyl;
haemhﬁm6|n R3 and R4 may be independently optionally
supst it 3ted on_.carbon by 30 one or nore R5; and
r@ﬁW f92eR 8 JUPiSt er ocycl yl contains an -NH noi ety

thﬁt is Hfogggn may be optionally substituted by a group
sel ect gd rom R6; wherein R5 is selected from hydroxy,

Nl\Rt BIflwead.kyl ) 2ami no and - heterocycl yl ; WD 2006/ 064251

4 GB2005/ 0048 R 6 is selected from Cl. 6al kyl
g% aFW?‘BW‘ .wherein R6 may be

[ nﬁégqlrag)e&t(t%amg(l onal | y substituted on car bon by one
or re IS met hoxE\; R3 and R4 are
h

i n&epéh@emtch&or@,eiyem eumethyln hydr ogen, Cl_6al kyl,

“capbo r 5 heterocyclyl; wherein R3 and R4 may
f{| HM@%&&E’WW@S{W nal Iy substituted on carbon by

ongzgrﬂlfm;e R5; and wherein if said heterocyclyl

contfains an -NH noiety. that nitrogen nay
R* is chloro.

R? is cyano.
}Rz is fnethyl.
| p'is Oorl.

pisO.

pisl. .

pis 0-1 and where pis 1, R?is Qrthgj to the -C(O)NR’R* group of formula (I).

pis| aﬁd R? is ortho to the -C(O)NR’R* group of formula (I).

pis 0-1, and where pis 1, R? is meta to the C(O)NR3 R* group of formula (I) and R?is
selected from fluoro or methyl.

pisl, R? is meta to the -C(O)NRR* group of formula (I) and R? is selected from
fluoro or methyl.

R? and R* are mdependently selected from hydrogen Ci 6alkyl carbocyclyl or
heterocyclyl; wherein R? and R* may be 1ndependently 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-(Cl_salkyl)zamino and heterocyclyl;
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be optionally substituted by a group selected from R6;

wherein R5 is hydroxy; and R6 is C 1.6alkyl. R3 and R4
waoaroes/ddaeapendent | y sel ect ed from hydrogen, Cl rEal&yi008004865

car bocyclyl; 10 wherein R3 and R4 may be independently

optionally substltuted on cafon by one or nore R5;

mhereln R5 is hydroxy. R3 and R4 are independently

selR&ds @dﬁdﬂdcﬁwmﬁdrsdgglmndrﬁteh&bxymﬁwlb’ whﬂmn &Pynay be

indeBfdsRt BB Lk SHESIELAS FR B0 by b PR “aner i n Re

an®'? R4ndiRokybe i ndependently optionally substltuted on
car@on bx one or nore R5; and wherein 15 said

p| BeandiRnypfe méqpebéermlmwbnwﬂlfsonsh&rkbgetw&ghlbﬁ curbasaygkym or

hetef%gﬁygywjf g%{?si ﬁb ecy ga Lt %ﬁ]l??%pe%ﬁﬁ 8P$9]r§1?ly SubSSfl%lltgg on carbon by

one bhin6rER P/ | Wﬁ@reln ¥4t Reiefbdyylyl 8iHaiRt REINIEL M¥lety Rt hl%ogen may
sel ect ed fromnmethyl, ethyl. and % butoxycarbonyl

be opirstadly sulpasityted by er@p seledied dreveRE; whenginiR3 nahj@roxy, and R®is
C %gﬁstltuted on-carbon by one or nore R13; R13 is
-6 hoxy. R3 and R4 are independently selected from

hy & ag&R’ aﬁﬁh@éﬂendéﬁtlb)&%kct@& (fﬂoﬁpﬁyfﬁi’gf\%en C,. 6all% or carbo?lclyl

tetrghydrpfuranyl (glperldln erein :
wheregyRpand Rawpe ke ensepgndsptly @mnaﬁy sehptisited on eatbamby emdermore R;

) re R5; and wherein said piperidinyl may be
“@egy ?oﬁa Ff&35 substituted on nitrogen by a group

S e Ré aﬁdER4 ﬁfedﬂde@@nddlﬂ? sellebteRErohBhytlr 6 X dheth3 1) @tl@@ is&propyl,;
and R4 are independently selected from

cyclmgpﬂg@};{ahwé?mpnyl,e]t Wpoxﬁot@@yé&t@ml or pipgediayh whgrein R® and
R* nﬁg%e queg@( elﬂﬁy opg&%?lg%gggtfnyt V\ﬁ Bh cgrﬂgégy one! EIS %o}euﬁfg.%wherem

rbon one’ o roX

said mpdnﬂ%yhmey badptientiestbsyitged mhﬁﬂ)gf:ﬂi by @ydfp%%ﬁted from R6
nmet hyl, cycl opropyl, 30 2-hydroxyethyl,
Whmf“hethylplperldln 4-yl, piperidin-3-yl,

t eps
- ROEERRAAEIAN. dhmabyfemine. ool omeplgio
pyndxmmﬂhydpﬁwddm@thylan1noethyl plperldln- I -erthy
rp eth nme xyethyl)plperldln 4-yl,
2- ﬁp o‘ﬁ% lehe hy}a ﬁ@flgbtpmaﬁb%y Liivehergn Ra sy be

i , 06/ 064251
in e‘;a‘ fég%o%sl 0 4%%%%&%0&%@5@ yéﬁa"ﬁé“i? ndkgﬁendent ly

seReosemﬂﬁmMn1hydrogen met hyl , 2-hydroxyet hyl,

Cyﬁei‘fﬁ@ﬁ%ﬁéﬁ%f’wﬁ&ﬁy pele f%? gmal I{wr%aea mﬁ@gbsmwﬂypmpyl
tetra]%@r@ﬁﬁaﬁﬁl bt ﬂﬁ%ﬂiﬁiﬁlﬁo%&elmt ihd R* Bahyd frﬁé?ﬁﬁ{dgﬁ(tjly 96t10nially

cycl opropyl . i's sg ected from ethy I SOpropy

SUbS@tytﬁd@@rC@mﬂnrjm’tWIOl‘ mpre R&) andrvdpeydie sy Ipiperidinyy olagbatoptionally
substituted on nitrogen by a group selected from R®, wherein R? is hydroxy; and R® is methyi. ‘

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, tetrahydroﬁyran~4-yl,
1,1-dioxidotetrahydrothien-3-yl, 2-dimethylaminoethyl, 1-methyl-2-dimethylaminoethyl,
piperidiﬁ- 1-ylethyl, 2-morpholinoethyl, 1-(2-methoxyethyl)piperidin-4-yl,
2-thiomorpholinoethyl, 2-pyrrolidin-1-ylethyl and 1-(t—butoxycarbony1)piperidin-3-yl.b



R19 is selected fromethyl. R19 is selected from

i sopropyl. R19 is selected fromcycl opropylnethyl. 10
wRAdee25el ect ed from 1-cycl opropyl ethyl. RLIPGCBGB2005/004865

sel ected fromcyclobutyl. R20 is nmethyl, ethyl,

i sopropyl, difluoronethyl, tH 1 uoronethyl,

nmet hoxynet hyl or - cyclopropyl. R20 is nethyl. 15 R20

i sRéaid/R? alR2Addpendentprselpyted fiRAOhydsoghinf metydReliyurdxyethyl,

R20 is trjf t hyl R20 .is.neth thyl. 20 R20
CYCI?@Oﬁgiﬁthbll?ﬁégﬁ.{’ao yg%df'ﬁf@ygﬁlégrﬂﬁg'épg%gﬁt I z selected
f 6 I k
1 RBaiq R > B qopctdenty SHRALH trom frrGn et DR Oettyt or

cyclgmdpyINN- ( Cl . 6al kyl ) car banoyl ; wherein R6 and Ri g may
be_iqndependept |y optionally substituted, on -carbon py
onB"0F SHERES Ron s s e ary e spram etk 1 Geheemath or

cycldtigyli nvention there is-provided a conpound of fornmula

(1) (as depicted above) wherein: Rl is hydrogen or
'f | BOriesel®aed fromadtiyl. cyano or C1.6al kyl;  pi sOor 1; 30

R3,and R4 a i ndependently sel ected from hydrogen,
-ClEGdFﬁ?I}F‘fte‘iEPWdE ?E’Piq or heterocyclyl; wherein R3
anf*R¢ sdiBdtePRomNYBRPAFH HhdtMylOPt i Onal |y substituted on
carhon by one orf noré R5; and wherein if said

heReéripesiedted fromnlt-ayaleprapyletyh moi ety that nitrogen may

6; p190e_qpttopal l bstituted hy a group selected from

R B0 S0k ebhte cYeRtibo00s) 00bes - 11 RS is

seR&¥GE afdtiyl Qm1Yidbsspyl, NfivofdmletBal i¥lubrafbtng, @BBoxymethyl or
heterocyclyl; R6 is selected fromC i _6al kyi and C i

cyclogepoxycar bonyl ; wherein R6 may be independently
ophrgpal Ly, substituted on carbon by one or nore RI13;
R13 i's " merhoxy; 5 R19 is selected from ethyl,
i saffriﬁaﬂfmb/l, cycl opropyl et hyl , . 1-cycl opropyl et hyl or

R* is isopropyl.
R* is diﬂuofomethyl.
" R* is trifluoromethyl.
R is methoxymethyl.
R? is cyclopropyl. .

‘R® énd R'? are independently selected from C;alkyl, C,.¢alkanoyl,
Cy.salkylsulphonyl, C,.¢alkoxycarbonyl, carbamoyl, N-(C,_salkyl)carbamoyl and
MN—(C,.6al-kyl)carbanioyl;_ wherein R® and R'? may be indepéndently optionally substituted
on carbon by one or more R'. B

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,'-6alky1;

pisOorl;

R and R* are independently selected from hydrogen, C,.¢alkyl, carbbcyclyl 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
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cyclobutyl; R20 is nethyl, ethyl, isopropyl,
di fl uoronethyl, trifluoronethyl; nethoxynethyl or
wayob/opespyl ; or a pharmaceutical ly accept abl ePGEGB2005/004865
an in vivo hydrol ysabl e ester thereof. 10 Therefore in
a further aspect of the invebtion there is provi ded a
corrrs)ound of fornula (1) (as depicted above) wherein:
R’ $s dejadteddfeom by diokuoV,o/-((Ralkyl)faling amy]aaterooyclyl

et Fors T BB G i R wreathoRy s eeesis By may be
mdeﬁé}’fdgﬁﬂ)y dﬂ)tdeaH& suBMERREPEY Edr¥dn byBRE & o@R'and R4 may be

I nd pen ntly optionally substituted on carbon by one
or Rnousealelﬂs:zxyand wherein if said heterocyclyl contains

1 no that nitro onal

SuB s seFeRd %fémaet loppioB s Ry deprprfeRE!. GhHasopyigylor
cyclodify1oxy; and is Ci _6alkyl;. 20 R19 is selected

froga et hyl , |sopropyl cycl opr opyl net hyl

1- Ry'cis opstiyydthylhisbpropyl, diftiiontuet 1 trmor@mthylhyiethowmathyl or
cvel ar%{aceutl cally acceptable salt or an in vivo :
y tysabl e ester thereof. Therefore in a further
ora amtelm‘cammcdepmsletsm dr hB Bvd By REQYAHeEktér theeppund

of formula - 25 (1) (as depicted above) wherein: R is

hy dhergéaie By a furlher aspectrd thesinientiondhereis mavidgd a compgurgl of formula

are independently selected from - -

'(I)(%Sdﬁmte%sabog)% r m or carbocyclyl; 30 wherein R3 and

R4R|’regyhy&aeogend,em1aeﬂ)ent ly optionally substituted on" -
car bon by one or nore R5; wherein R5 is hydroxy; R19

|sRsé?Il€’é<t sHago grivicabyhopyl ; and R20 is met hyl; WO
g@!@g4g51 PCT/ GB2005/ 004865 -12 or a
rmaceut i cal | y acceptable salt or an.in vivo

hyRi’ ehd/Rableandpeadentinatieatd fribhenyeloed, Chatiyfl WathRsclyl or
pect of thesinveption there is provided a conpound
heter9gy ik pibessin Ri nq Bomay BF étdspendsatie ppiignally spbstifuteq gn carbon by

one &yrqﬁr%qgn aft] whidiPsaid hﬁ%rdc?clgl tdins &h ll\ﬁ-rl femgt rﬁ{rogen may
be optlonally substituted by a group selected from R®; wherein R is hydroxy, and R%is
Ci.¢alkyl;. '

‘R" is selected from ethyl, 1sopropyl cyclopropylrnethyl 1 cyclopropylethyl or
cyclobutyl;

RY is methyl-; .
ora pharr_rlaeeutically acceptable salt or an in vivo hydrolysable ester tﬁereof.

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? s halo or Cjalkyl,;
pisOorl; .
R’ and R* are independently selected from hydrogen, C,.salkyl or carbocyclyl;

wherein R? and R* may be 1ndependent1y 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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pis O0or 1; R3 and R4 are independently selected from
hydr ogen, nethyl, cycl opropyl, 2-hydroxyethyl,
wd.2avevéwespi peri di n-4-yl, piperidin-3-yl, PCT/GB2005/004865
t etrahydr opyran-4-yl,
1,1- d|0X|dotetrahydroth|en 31@¢ 2-di net hyl am noet hyl ,
- 1- et hyl - 2- di et hyl am noet hyl , 10 pi peridin-1-yl ethyl,
ora Qharmapdwicttlﬂwecwhyﬂablelsal(t 2r meim\dxq/bydryly);z;hl@atérdheredf-. yl,

TR LT B A L 0t or
@ (ésr&m&édaﬂove)' wRBERAPY! , cycl opropyl net hyl, | .
1-cycl opropyl ethyl or cyclobutyl; R20 is.nethyl,

et Ry lis hyidsegesnepyluoradi f | uor onet hyl, trifl uoronet hyl,

met,hoxyne 15 ¢ opropyl; or a
phgrHH%&E@ﬁ%%FPV”@E%gbgﬁgWE salt or an in vivo
. hygdrobysabl e ester thereof. Therefore in a further
as ct of the invention there is provided a conpound
endiB[ are independantly splected fﬂroa‘ohwE?gemhmeéiyh :cy&opiopyl,
uor o chl oro gyano

E hygl"oxer%@r& Shethy b B £y piskie g dr Rty

1,1 cﬁskla@reﬁshfdr&meh;@iylogermem?tahﬂhoeﬂ;’yl hy gHefhyY-ot dilethylaminoethyl,
clop rop¥ tet rahydrof uran-4-y

plpeq inrek-Rlpthyi ﬁempmhﬁhnogﬂpyl Ribmeﬂl%ﬁéuk)g@emmofﬁ ¥t hyl

2 thlgél%gﬁh%f}{%etwyf-'p%ggﬁﬂ' o Egg:l and 1 5 ur}ﬂ)gyr SRenTDIeridt Rf-3-v1

aCRé"pt sdlb@edHbin iyl fiBopropy] ml&pt@lpﬂhwﬂ@bllecﬁ&ip%pylethyl or

thereof. Therefore in a further aspect of
cyclobwit i on there is provi ded a conpound of fornula (1)
(ap2 0y e
{1 Ror s ety ErtR I oI Bl P P’o%‘e‘ﬁ%%m?troxwhﬂ or
cycladRoy/1064251 PCT/ GBZOOS/ 004865 -13 R3 and R4 are.
|ndependegily selected from hydr ogen,

PIAPArERGEDTACCRIADIe E3lE PRAgt Fpyte hyﬁi@yraéﬂes%sreéébeé@pff rom
t: L4
SSREORN] s SRSy IR gl B RSB o

. a)@shbpkuﬁzmbwﬂawuihar aspect of the i nvention, preferred

COHp s of the invention are any one
y rogen or fluoro;

. R is fluoro, chloro, cyano or methyl;

pisOorl; '

R> and R* are independently selected from hydrogen, methyl, 2-hydroxyethyl,
cyclopropyl, tetrahydrofuran-4-y1 or 1-methylpiperidin-4-yl;

R" is selected from ethyl isopropyl, cyclopropylmethyl, 1- cyclopropylethyl or
cyclobutyl

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

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;
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of the Exanples or a pharnaceutically acceptable salt

or an in vivo hydrol ysabl e ester thereof. |In another
wazpects2sxf the invention there is provided a cumpeBINds/004865

of formula (I) selected from Exanples 9, 13, 14, 34,

51, 79, 80, 81, 90 and 94or- B pharnmaceutically 10

acceptable salt or an in vivo hydrol ysable ester

t hi? and R* Bredhédpengendly Reletiad Gfont Rgirbgane me'u?u BRRIrbARER or

which relate to the conpound of fornula ) or a

- cyclomgpyaceut i cal |y acceptabl e salt thereof Another

aspec: r i nvention provides a process for
prg altrS iSér%Ctg&]grgHrrlﬁg(?Pﬁgﬁylb&(for mula (1) or a _
pharhieeeitiyical | y acceptable salt or an in vivo
hydr ol ysabl e ester thereof 15 which process (wherein
oragp grubicathorfssptable salyar ani wrmardiplysablpesteritheseof. as

N R N —

~ of thhlERamples Nr b phivn{akcéyticalP avdeptablersalt or &n & Givs by droBaibl€ ester thereof.

group; wi.th an aniline of formula (l1Il): ON R3 '~ ~ -
RalP atpoper penept of(the nventign thersda providedracipmrionnd af formula (1)

L A T
acceptBlesalt ot M) in vivo hydrolysable ester thereof. -
~ Preferred aspects of the invention are those which relate to the compound of formula
(Mora phérmaceutically acceptable salt thefeof. .
Another aspect of the present invention provides a process for preparing a compound
of formula (I) or a pharmaceutically acceptable salt or an in vivo hydrolysable ester thereof '

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

- (I)) comprises of:

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

(In
wherein L is a displaceable group; with an aniline of formula (II0):
0O
N/R3
P
H,N
. (Rz)p
(1)

or

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



with a conmpound of fornmula (V): RI9. NCR 20 NRXRT
N5 (V) wherein Tis 0 or S; R may be the sane or
walzdobessent and is sel ected from Cl-6al kyl; or PEN/GBBE®S/004865
c) reacting an acid of fornu (M): O RL R19 N OH
20NNNR<\ 1 NH(R)P ( " 10 or an activated
derivative thereof; with an amne of fornmula (VI1):
HNR3R4. (VII1) or Process d) for rrpounds of formula
(l1); reacting a pyrlmdlne of for la gM11) R19 RN
N 20 NR NH2 15 N (VNH.) @& thra cyypound of formula
(I1'X): WO 2006/ 064251 CT/ G 00481I{345 -15 OR3 N

j:i R4 Y (R)p (IﬁgI

with a compound of formula (V):

5 S ' m |
wherein T is O or S; R* may be the same or different and is selected from C,.galkyl; or

Process c) reacting an acid of formula (VI):

(VD)
“10 - or an activated derivative thereof; with an amine of formula (VII):
HNR’R*
I

or

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

19 ) \N

15

with a compound of formula (IX):
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where Y is a displaceable group; and thereafter if
necessary: 5 i) converting a conpound of the fornula

wd tdosewsr anot her conpound of the fornula (I); Pcncymmymm&s
renmoving any protecting groups; iii) formng a
pharmaceutically acceptabl e Satt or in vivo
hydrol ysable ester. L is a displaceable group,
suitable values for L are for €
sul phonyl oxy group, for exanpl; a cgboro, brono,
met hanesul phonyl oxy or
group. Y is a displaceal
Y are for exanple, a Qg Ao orlisulphonyloxy group,
for exanple a brono, 1odo o
.trlfluoronethanesulphonylox§RQwoup Preferably Y is
i odo. Specific reaction conditions for the above
reactions are as follows. 18Xrocess a) Pyrim di-nes of

oup,| suitabl e val ues for

' wherfeOSHEUJ S}gl%ée)abl%%gr@jl lines of formula (111) may be

reacte oget in the presence of a suitable

“and teledfartif hevesaxanpl e a ket one such as acetone or ,an

al cohol such as et hanol or -butanol or an aromati

1) copyaating a Forpowd thsformplad Heintsr anqthes eompouns ofithe foamﬁl@ o;

sence of a suitable acid for -
u)mﬁ&ké%ﬁ%&JXm%ﬂg¥ |€§a0|d such as 20 hydrochlorlc aC|d
iii) formisg h pharhiaceatiatly amepmlblemagaam ircviac hgdrelychblagstacet i C

acjd or, formc acid (or .a suitable Lemns aC|d and at
*«é%é&sakaa?aé’?q %OPPré“F%b%@@aIBFS Tf?CL argforeppmple, a halogeno or

B e

tolueng-#esulphonploxy Enaip Soc 119, 8451; J. Org. Chem, .62,

oo ﬁaﬁﬂwnfaggﬁﬁ%érglpfﬁﬁgﬁg Grlobn o S B Jormeanste. a balpgeae or

| sulpli)%ﬁhyﬁfx? RS (A RPle aSMSHloaﬁ)dB ok H%oﬁéh%ﬁ@ﬂ@nﬂBW group.

ené, wth a suitable base for exanple an i norgani

‘_Pwﬁbddgﬁéuomkas caesi um carbonate or an or gani ¢ base

23 [?eg%s er%%tg)iffbggx}éiaggy%ge zﬂm\/e .reac FO& BLES Fonl((:)?szf a
Procéss2a)- DI Byrith RINRR Wi B AP Ifboc)nd]anilhnep bf‘ﬂ)‘i’ﬂhm’dlll@%y@e réacted

tenperature in the range of 25 to
togethe06/ 064251 PCT/ GB2005/ 004865 - 16 Pyrl m dl nes of the

) in @GR b s Spdred o Ry PR RESBHRRRES e ool
such 9" eﬂﬂaﬁ)%r 3QtahblNh| anRrdmétic hydfocarbon such as toluene or N-methy]l

pyrrolidine, optionally in the presence of a suitable acid for example 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 fefnperature 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-z-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.



NaOve, n-BuOH N N (V) 100C (M 11) . NaN®2, HCl(aq)
1 RI9 R~N SCC125 A20 N(Il) R~\ I NOH N (lla)
wEmhen@2dt 5 Anilines of forrmula (I11) are comrIRGBLNY004865
avai | abl e conpounds, or theyg?re known in the
literature, or they are prepated by standard processes
known in the art. Process b) Conpounds of formula (1V)
an@yumadinesfshoformolantil) aviewd Las ehlomanayebe prepared hevording to
a syi tabl e sol vent such as N-nethyl pyrrolidinone or
“Biftanol at a tenperature in the range of 100-200C,
preferably in the range of';ﬁglmc The reactipn is

pref er abl r!10 ndyR’f ed int presence of ajosk
base sglh asy”foiNexanpl e i um hydri de,
met hoxi ot 3%& um cHsNonatt, .~ Conpgun
f or 12l

2086/ Bg42H1 PCT/ GB2005AQRM65,-Budf RL9 H _
McMyBr NF Féi NR O OHjgpC R- | N (Va) NNVb) gfhfxz
di oxan 0 DVFDVA, AC(V) E 20NO R\ N (O

odi u
e or

SOClL, A
I :

A

(11a)

* Scheme 1 .

Anilines of formula (III) are commercially available compounds, or they are known in
the literature, or they are prepared by standard processes known in the' art.
Process b) - 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 150-1 70°C. The reaction is preferably '
conducted in the presence of a suitable base such as, for example, sodium hydride, sodlum
methox1de or potassium carbonate.

Compounds of formula (V) may be prepared according to Scheme 2;



10 .

15

20

26- ‘r’?fé 4y

Schene 2 Conpounds of fornmula (1V) and (Va) are
comerci ally avail abl e conpounds, or they are known
WO obhe2si t erature, or they are prepared by stermaBenos/004865
processes known in the art. 5 Process c) Acids and
am nes may be coupl ed togethbf-in the presence of a
sui.tabl e coupling reagent. Standard peptide coupling
reagent s flownHi n the art can be enpl oyed g@” sui t abl e
coupl i ng keagents, X | e carbonyl diim dazol e
~and _docydl -car%ﬁ’r’g]ﬁr &% opt i gnal2by N
presdh \pfla catalystzgqph as dlnethyi
or 4-pyr i %,?yrldlne optionally in th esence
of a base for Y@ Exanpl e triethylanine, pyri di ndVbdr
2, 6-di -al kyl -pyridines such as 2,6-1utidine iﬁb
2,6-di-tert-butyl pyridine. Suitable solvents|il Qude
di net hyl acet anmi de, di chl oromet hane, benzene| dioxan
t et rahydrof uran and di net hyl f ormam de. The cpupl i ng
"reaction may conveniently be perforned at a '
‘tenperature in the range of -40 to 40C Suitable

activated acid der|vat|vqﬂwpﬁgh¥q§ aci d halﬁﬁ or
exanpl e acid cQ&grldes e esjers

exanpl e pent af \ddr ophenyl esters. The r@ackgon of v
these types of conpounds with amnes is we nown in
the art, for exanple they may be reacted i nNhe (Ve)

presence of a base, such as t-hose descri bed above, and
in a suitable so1vent suéh ene £ hose described above.

;rgféfglél Fﬁldrsé)?lf% e o?)l %e %{cf %E{ Ha%Sﬁf)lgﬂ?]‘des or they

are kabwh @i thel 1Reraidrg, dﬁﬂiéyb@e Preparad @Si sﬁMd@d@ﬁdee@@s Rho&E Sthe art.
or.c). Amnes of formula (VI1) are comercially

a), b)
Procgipf)| abfeids shg s magrbercpupled fageren ihthe presemgs of a suitable

o SR Sy B bRRY Y GBSRAL Bl ADARLS s BEGHAeds

.sultablk&oﬁ‘plﬁlige&Sgdﬁs @fmeuﬂdﬁle@ﬁrlfoﬁylﬁuhﬁddzmela!nh and am nes

of formula_( may be reacted. égether under
dlcyglfﬂafm&ﬁ%fbeﬁewéa %pt@ahl&f 0 the Bregencg ©F a crbiEt sushps ocess

_ dlmeg'ngl%lr?fl?lgg%ﬂlilﬁ@%ﬂcﬁ g%oliﬁﬂ%@pﬂ%og 1(Incc’1 9}1‘!]1 ﬁln‘sﬂwzse{x%%gfsa base for

Exampjemmthylaﬂhh;e, pyridihe ok 2 &mrm@drp@sdlrres stidheag 206- mudi'neltﬂovvn »
e literat or the e prepared by, standard

i uabIg FrveRRY incfude dhret vaceppidscdighlggpmethane,
benz&t@iet&ﬁ&&%ﬁﬂalpgn& B MR foRHEmIde MohS ilhé g%@{lén hlgﬁtc&?vgmently be -

COfT'pOUI’]dS of the present 1 nvention I ntroduce

~ perfdiyed hanttarpdraaure imthieqasgensft-#0 tt 409C. r eact i ons or-

gene onventi onal functional group

m)%ql;q% dqtig%tgg agid H]éflVEﬁlrveé mclyle geid; hakides. gqreqx‘}mple ac1d chlorides,
and defild Qé%xﬁ gfg} %?anﬁl@ﬁ&ﬁﬁ%r%ﬁ PARAs. aﬁg\f%}fh@ﬁ df "E}%sesfﬁ)gs of

are inc € process spect
compaudnivitbamirsahwek &adown m;tharad fmdximphtthe;maay bc:fdadted in the

for ex i ntrodycti substi tyent by nea
presegice aﬁ E%nﬁicbes these ?seug?fb .laﬁsuvaﬁﬁw Iy %‘Fh as those

describEaStbbl &l aHeSeachibl Yﬂa?tc'oﬁveméiftlﬁfsdé?ﬁ}fohﬂgdﬁtsa tgﬁll?erature in the range of
oxi dation of substituents eagents an eact 1 on
-40 te 0.t i ons for such .
Compounds of formula (VI) may be prepared by adapting Process a), b) or c).
Amines of formula (VII) are commercially available compounds, or they are known in

the literature, or they are prepared by standard processes known in the art.
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procedures are well known in the chem cal art.
Particul ar exanples of aromatic substitution
WO maebédess | ncl ude the introduction of a nitrPQIVGBI05/004865
using concentrated nitric acid, the 15 introduction of
an acyl group using, for exaklbte, an acyl halide and
Lewis acid (such as alumniumtrichloride) under :
Prodess ddel Compbtisdsoafifoingula (EYII} drd dnnihesoatifotrhala (BX) raay be reacted

rogefhi el sifar el o bps Selesirhrdrn EFpedor or af (s
congé 5 RSis m@n{peﬁndsmff Sas ek d@scli’i%ls? POl QUP-

Particul ar exanples of nodifications 1nclude
r e Cooipoomdsaff farrmula (IX) grocymrhercaally avhitablgcatjpoungs,fodthey are
exanpl cat al c 20 h enatjon wth a nicke
knoviX TR Blerifie pLihe atk proware S GRIGaS pifscIF ok Rnghe art.
hYF{rvﬂHrHe(h'bFféma?&i' tﬁatVMePterb?%é \throug’ﬁhg @ftﬁs%{heﬁfs in the compounds of
al kylthio to al kyl sul phinyl or al kyl phony W
the Péi¢5§0t ibgerdopreai et iptiodirad by stagdard aocﬁmati'(esubetautwmrwctlons or
oned her , essar [desirable to
sencl i) bE PRy R BrelioBT Bregbynoih oG Hilg ua Srigrediatcly
fol]o'vsnr? A0 RscevfRe IRntiORt BoUé,ARd b SNGCHS FRINein gﬁ%’r&ﬁg’s! ectof
sui tabl e nethods for protection are known to th 8

the ipwengpn.| Just reastiphgeandrmodifieaticon irichuizl fquesareplei mgogucmmpsaf a
accorda st andar,d

subsfTRE S, S o dn AP S BB 2B RO oA beifuchis iy taion

of su@ét@&ﬂi@ ay itib@sinsof sUBNiRucHly. E¥e reaBEntSaRS read@Shldondkius for such
i f reactants include groups such as am no, carboxy or

procedpagsqrg wetl ksayn i ghedbemicgbare Ragtignlastesempleh of gromagic |su1bst1tut10n
react?‘o%g?ncq’lgde tﬁg u{tx%%&t:t'f S5t anrﬁ{% Pom%duspn%rc%n?%aﬁe IB&I&L?FSI(% ghe

or an a

_ 1ntroﬂmloﬁxﬁﬁﬁ|aeyl ga@umydg, fcﬁQ:x@ih@Lépan G| h@H@dm{qu@ﬂs acid (such as

anqyl ‘group such as acetyl, an alkoxycarbong
alum@}%‘aﬁmlﬂalﬁd@wﬁﬁl lé,ﬂ%i'e Graftn sxyditionss e intreduciiey o ambaliyl group
usin ino%lgﬂtﬂ ?g? ﬁ@(gﬁ\g (g'&%i/l‘l ag%ﬁ}g%r dnqr?rﬁc'fl%(r}/(ﬁiugc?er)ﬁ ylledel Crafts
condgromsgmndftber ineodagioa dCf amatgkno ghap dlwﬁailaCémaﬁfples of modifications

3 itions f r t he above protecting groups necessarily
inclu %ﬂ? rﬁﬁ“t"ﬁ"’f‘l‘? 2 GHER AR IO H YRBtEroHp WE P evBNplstalytic

| hydrgggﬁégﬁgggﬁ é}ﬁfséatalggt%r %Mn &mﬁm iR he Q%g%e)e/?f }g}glrochlorlc

acyl group su kanoy or a koxy

acid with :haatn@; oyidageroofalkeshibe alkeytsulphing osr athydsgdpieonyhy

néf H% i wth a a htable ba ﬁ& such as an_ al kal
i {5iPe Apbreciaied has Sasnect be figipsh meinnggaerein it may be
ST RXH A
nece IR, L roRieTal) MRKYEBoRAYIn HE BARpAUN, TS Bances where
protettiemismeerssary toh desimbletanldIseitatdé thettoda fortpyokectidnl ave known to those
|quoroace ic ac

gL OSORSEL 5h  Bh A 205 35 hanrs

practReM&Y iIAxa a6 QRYT. WIICREE, PRMteiRve Cﬁﬁﬁ]yseiq OIngﬁlc SSAAEHL Sohn Wiley
by hydrogenation over a catalyst such

and 5'1935 11281 1 h-lﬁ@ati@ms lmluctw;romsesudeaﬂ armnbhcarboxyeomlgdroxy it may
i 1 uor oacet

be deiiee oo X R a5 Simt oL iy g PO TR R  rmr y
am Bﬁt@ﬂ@p&@téeﬁn%ﬁﬁhg % dnfino ar RIRYRAIAY éroﬂE e @oﬂ@&h&Ble an acyl

may be renoved -treatnment wth an al kyl am ne
grouy, §or cxampls a0 %kmhgﬂomm@msapwhﬁn alkoxpearberiyh group, for example a

e R TE g AP SESLEGH R B S Rhot o
for eﬂThﬂfﬂBszEik?b@b@M forag a&%@@bﬂup, £ eRdfple BIRAIP. THeQfeprotection

exanpl e benzoyl, or an
conditions for the above protectmg groups necessarlly vary with the choice of protecting
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aryl met hyl group, for exanple benzyl. The deprotection
conditions for the above protecting groups wll
woemessasi |y vary with the choi ce of protecti NBCYGBADS/004865
Thus, for exanple, an acyl 15 group such as an _
al kanoyl or an aroyl group T™& be renoved, for
exanpl e, by hydrolysis with a suitable base such as
groupTialskfolr exarepla) anyegtt gooug uckf asraneklaanmpl leorl alkkdxiyvarboriyl group oran =
sodi um hydroxide, Alternatively an aryl nethyl gr ou};l) .
aroykgreHp gy peemovad fgr mmﬁﬁvywdr@ww&b arsytald bags such pyjan alkali
e X ASRE0 SO P SRR BUERSEE Atemptiel s s arop sueh
as a chutbryoartpngLigroup malydie remaveal, 6or examekt By treathiegt gitbupuitable acid

20 for ex le a nethyl, or, an et hyl group. which may be
aSh}i"éﬁ’ﬁ%&é‘;ﬁ S‘aB ur&%yﬁkﬂOé&l%v agidprdnijuereacefic pRidand28e such
) r oY :
oy DGR o e g REAONT oty PULYC PSR, for
exangtie, dyihydrdgenatemanvet @ catalyst spah b pakidiins-oofvag®n, or by treatment with
— trifluyoroaceti aci.d, .or for exanple benzyl. group.
a Leygsiactl 10ag<aaple Bipatistiioraacsinen ity a%a%m‘éﬁnrawoung group

for aQ¥iarPamBtPeréas isS RirRx&RpR2A bRALIUPE AB0F VhRAInay?Be Hifoved by
protecting group$ may be renoved at any conveni ent

treatgienigeith an allglagymg, fiersixempsd digethytamieopriopylamineg ohwith digdrazine.

wel | wn in the chem cal ,art. As .stated herei nbefore

o sl Bre B it f B2 B P S an BV €20, for
exani1S S8R EFoy! @ffup-sGEh hs KB dnSr&iPSupR §8r ekhnpleBémBoy@Sor an

anti-cancer ~activity which is believed to arise from
arylméthy] aopp, iferraxpinpler §enaylk The deprotectidrecanditivns fiet. tha hlaese protecting

roperties . be . essed, for exanple, .30 using the
aoufE DB S B3E TS SRR o 7, 70
group BikHeASi antallonSy NsH a8 P68 Brolfpatay b femdved, for example, by hydrolysis with
N-[ 2- Hydr oxyet hyl ] pi perazi ne-N-[ 2- et hanesul foni c_aci d(l ]
a suitabledpes s wb4s 31 abkal/nergldoSr@ddg 68 examp- lithipm prsodium hydroxide.
Dt hii ot hr ej F is.Phenyl mat hyl sul phonyl fluori de
el TR By [HEp et ST S Urd o B Bl B koot b

hydrbgen@fio\V¥dr afcatalfit suihiad Gallfliimidnldaabdron Proxi m ty Assay
(SPA - obtained from Anersham for neasuri n%@ .
i néouiidlapracting gerup fpr 3 arbpxy\eroHB &5 A ekAMplfe 3 AYeafying group,

. } i in o .

or kA A 4T T L B ARRA oy

with hdateshch ds bodiedl hydroidsCoafod exahgle atzdbuedgi@pt which may be removed,
concentrations) and in control wells ejther

for exayaplg o trepement vaith amhanighi fepexagple appreanic apigsech as gifluoroacetic
R L TR oo i G 85 gy rcenatin

over aratiyst sachiay pajddidhiontadbdnn 251 i ncubation buffer was
ad,ﬁed to each well then 201 of GST-Rb/ ATP/ ATP33 . .
i XEUPTEtSCHBH ELAURT FY e SgIexsH-akBNRFRNVENISRA skags ig,the synthesis using

convEntidh&l te[:Bﬂii(i@Es WaIr AReRORItREHEWiglIgRPhat e i n incubation

buffer), and the resulting m xture shaken gently, o

t ham stated boeti et fat theommpoanpedeingd én fherpré&@ntinmerites. possesses
anti-cell-proliferation activity such as anti-cancer activity which 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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To each well was then added 150L stop solution
containing (0.8nmg/well of Protein 15 A-PVT SPA bead
w@ 2ovenefzsrr) ), 20pM wel | of Anti-d utathione  PCT/GB2005/004865

Transferase, Rabbit 1gG (obtained from Ml ecul ar
Probes), 61mM EDTA and 50mM HEPES pH 7.5 cont ai ni ng
0. 05% sodi um azi de. The plates were sealed with

DTTTie pethidthiSitpl at e seal ers, left for two hours then spun

pm 1124)(9{ for 5 mnutes. The plates were

PMSI?:e‘églz‘ q‘%\‘e%}?l‘:‘lﬂbﬁf‘y Hhiorid seconds per 20 well. The
s4 EH@@&hﬁéthHWe?Jte&é@ﬂn éerqu)erﬁxa%_' %%%ﬁ_ﬁgéﬁ‘%rwsmg

strate m xes cont ai ned 501 nM

ScinfihaEid, PraximityDYSsay (SRAF Sbdingchfroan Adaﬁrs%h,aml mm&rmg indoidoration
Sodi um @ ycer ophosphate, BSA (Inmg/m _fin
of [vs33pRk-Adenosms Tr}phpm}@tedgglaaytegrﬁupst%er (G¥- R{eﬁgoblastoma protein; GST-

o SELAASRTS 9B L b RS04l s

corrééotr@ehtrations)Sinevin $onvrol viedB eitherfodcomitinews afl inHibis@ttohtroleor
GST tag.. .PCR of -reti nobl astona gene encodi ng ani no

' DMSaQF‘%@P@S?@VC motobt ai ned fromretinobl astoma pl asnid

e St A

on eﬂ&yﬁle aeamy)ﬁmuté’dhn@@ ( H988hkion WaFfehwaoaidel Aeeach Wélthen 20ul of
pronoter for induci EI e expression, internal lac 1Q

GsTg&bfémmm%mxxmrea(ngmanm 0.5pmEST-Rinend:0 210Mi AP ragDIALCi [y-33-

Pl-ABPig R R SRR Rafo BV BhD g S TR TRE PR shaken gently.

then TRAbAES at rBBhﬁeﬁlg@auaﬁ@ or'¥@sniagRkN cloned into pGEx 2T.
WD 2006/ 064251 PCT/ GB2005/ 004865 -21 The -

r eTo nadhl wigt wanthze 2dd281 Helstorcwlgnaontimegl (Wsg/well of Protein

- A BREIRES (hRstBrY. 2Bl S i it Traileien Ritpiate

(obtafedf Bérh M§lecul & Fi@i)é wﬂﬁ%{m PARISA 5&@ SGRENHEPER rg>Hi7 %ﬁﬁmmg
of NETN buffer Tris pH 7.5, 120nmM.NaCl

- 0.05%DvdiunDazidey / v NP 40 1 mM PVMSF, 1 ug/n Ieupeptl n 1 '

SO PSR i hraton

| 250095&1 £1124%£0Fdr 15T HBtes OThe S18@s %fé@%ﬁlﬂbﬁﬂtl"o?%oﬁmlt 2R 3Ohe &IHAS per

al On gI ut at hi one Sephar ose col um armaci a

wellBj ot ech, Herts, UK), and washed with NETN buffer.

Af -gﬁn% %%?I n%![_l#ﬁ; Wé%@?ﬁ%ﬂ%&é&?&g (AS%?%S“ EtP JBlé( 3 fcgltalhed 50mM |

HEPES%Vl 5, apmM MUQ1,, aneMI DT MO0RRPS S Bl Manddae, R0OLIR Nafy@®mM
eluted with 50mM reduced 10 gl utat hione in kinase

'Sodlwnflecrommat@rBsSAe&mg(nmﬁnglgea Rb(792-927) were

Testgoookeg and dial ysed overni ght agai nst ki nase buffer.

€nal product was anal ysed by Sodi um Dodeca.

Sulnftats%s@fé'ﬁ)y PAGE thPadtiablayio gﬂ@teﬁle(IS}:leﬁéd ng78-16%

Tri 9y <I:1el S (Novex, San USA
Mar13; 235(47 4): 1394 399, Lee W.H., Bookstein R., ong F. Young L.J., Shew J.Y., Lee
E.Y.) was used, fused to a GST tag. PCR of retinoblastoma gene encoding amino ac1ds 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 I* 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 was again cloned

into pGEx 2T.
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. Bacql@gol@cwr}fgﬂfté@ teghniguedi

CDK2 and Cyclin E 15 The open reading franes of CDK2
and Cyclin E were isolated by reverse

wWo ean®enspt ase- PCR usi ng HeLa cell and acti vat BCr/GBe@bi004865
NMRNA as a tenplate and cloned into the insect
expression vector pVL1393 (obkained fromlnvit rogen
1995 cat al ogue nunber: V1392-20). CDK2 and cyclin E
WeTFEe teni@pbldstamia792>928 asqetcd wsmbtgned shaaedaeded in BEoli (BL21
Bacul ogol d co-infection t{echniq in the insect, SF21

(DE%)enLryswglé% hﬁs’@s;ﬁ@aég@év%wﬁﬁa amséffsepal toghriques candgyiifid as follows.

fr
LA S RO B g5,
NaCE/NeDEEDT, . ﬁ)%lvbNWBglOEkmNbPMS;FI; bwg/chd $eugeptii, [1 ag/mil apleinin and

lu /I%Oducu O&BCT Sop%t%%p? m%eén%%rz i@rﬁﬁg£Q$¥§eJ§éoo '
cenﬂi@g'fng’qr{ Bl RPERatalif \';v logﬁ dcbfﬁ+ hriOE-AII g‘lu%%ne gép}gﬁ?s% column

rovvnlnaro Ott reto
(Phaoehdis Brdteal\e Herts,d i), taod wasimdl waitleNETOV bui fEe0 0A frér w&ﬁhh%rwnh kinase

oA EA Bt 25 SRR T 0 T e

| .
1 ug/fnY 3%1{6tﬁ§1é%an¥i gﬁﬁgﬁtﬂgﬁstﬁ‘@ﬁ)echg gﬂﬁﬁ? g"é‘% @lglgelcfl \g/ﬁhmgyw&%uéécp

glutathnam w)kinafh duffat. Fractisnsnemmgaining 1GSTRROEI9ZDAR) wieret Pl aticaid

. viruses. . 30 at_ an far h virus. Vjruse '
aialyied %G Rightrte Bt et e, edi rodhed s ahabiet Y Sa8um Dodeca
Sulfa8 AGEY(PbKEcry laalide pasludifs 81898 0hs-Slydindged 8o, San

20 6/%)612251 (P(,@ &2005/5‘%286% -22 After 2 dgays@I
Diegar ¥SM).post infection.the 5 Litres of culture was
%\éﬁé@i@me total cell count at harvest was 1.58 x

<7 nd (99% vi able). The cells were spun out at
250R¢ ppean rBRiAE Hames 6LCDR2MRHABI SN Ok datated By RSelse

250 m. lots. The supernatant was discarded. 5. '
transpgp@'ﬁ%PCBolspxngemad@!l.a@d agivatptk b cdhmF@% lap A temgate and cloned into

e i§8) glRRR CERUPRELESA oDl 0BVl

V139MepdiDKD aid dyeliaEadet ehencﬂuillﬁMqNaﬁcd Jusid Péviidard virus
lug/m | eupeptin and_ lu t%/ m aprotinin) and honogeni sed
piseeteS T2 sl shstere (Sposopiera Frugiperda

csGERLL) RN P L URTANSAT, Wi LOBGRILION, RePavi
Exarigble pysiuetien of €ydlindi/CDHK) . Cdk2 and Q/cl in E were

cocl u t he beg| nning o radi ent .
f(ﬁlowl@s Exampl f= grovides dstags e? @Sé’é‘)q%ﬁ%f’g Gydin Bi:dK2 in SF21

| c;lls%ﬁi T@fdmo% ant . %@} ligl?{ Ric %@&#ﬁﬁeg}’on\’ﬁﬁﬁ 8rBr each

usi ng anti -
virusoftGQyetidiBe& (a2t a Cruz Bi ot echnol ogy, Cal i fornia, US)

?Eﬁgf ]Z‘l;fgl%éﬁ{gnsﬁrsoggre gotge cu ture to 3%? g“sl?m \Ivgrrc]a used to inoculate
10 x 500 ml roller bottles at 0.2 x 10E6 cells/ml. The roller bottles were incubated on a roller
rig at 28°C. | | | |
After 3 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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1.5 constructed. CDK2 (EMBL Accession No. X62071) may

be used together with Cyclin A or Cyclin E (see EMBL
waemwessizdon No. M/3812), and further details foPCEGB05/004865

assays are contained in PCT International Publication

No. \WD99/21845, the rel evant?2Bi ochenical & Bi ol ogi cal

Eval uati on sections of which are hereby. i ncorporated

byAftef 2dgynqes hAl)t ;h;@ugfectlhe thehtaL ites of agtura iwap hﬂpes‘téd &he total

of the conmpounds of

ary
cell @elmftharv@ﬁt WaaholX 1pﬁ6 @@}Fémg@%ma% fed-yt }ﬁ§§3§§’§¥§oﬁpﬁy out at
ft t

2500FRECRRR s I FshBLEPrRitkle 2 TS REsRTRS BB r?&m“ was
discat¥wdn tested in the above in-vitro assay the CDK2

inhibitory activity of Exanple 28 was neasured as
Partl“@S@'PﬂrlﬁCGOQWPf@HBX iapd\Gyebindet i vity of the conpounds

of _

o t%érgg%eigsf \Flg%ﬁr%sdsﬁé/n%% %ﬂr\‘/sﬁ%‘{lf@f@grﬁ\ﬁ gﬁ’s’z F0InM MgCl,, 1mM
DTTIi ndihiol glywﬂo}ﬂ{ospleité Oglrr@Nﬁd@dﬁmdoﬂlscS\QﬁsdaI&g 0. 1¢MMQMEgi1ﬁ~iM YMSEF,

I nhibition of cell growth nmay be neasured stainin
lug/mblepgenginand dypfgl apseiawad éon\osmyed for ?I%@Pé% Hehi Ol fgounce

hom%&%ﬁ?ster %@ér%%x}gtpiqﬁ%aﬁbg S’th@%\fbe}&ﬂn‘?mg ;foa%a Sﬁtoaalrl)o“?(?g H@?f{/{' L4100 |

aniorBeyctiangdd dslri® &% Biisqstenns,dertforl, NEl). gdezindCegadin E were coeluted at
ntitumur 30 dr g dj.scovery scree Prin. Prac
the bz@nnmgg’? & OriaNaqigaadient (v i by sepchudfer minysprpieass IEB’éPltelfS) over 20

colurHF volu el 9 @thghWag Qe S& Iwegtreﬂ%lgt %E&Pﬁﬁﬂ (ﬁﬁ’(?_ and anti-

I'n appropriate nediumin a volu 100m
CyclBﬁE atilodsgSata CriveBioteetnaogyCabidorbia, DS3.co' s Mdi f| ed

| e dia for MCF-7, SK-UT-1 B an
i Feas S5y SoRBanbISg o Gk g CRK ey be
consl%ét@d"@bl(@ (mmcﬂc&gﬁM]NghX&Gﬂ? thalyHeiREd Rigeh@PRARTYRlin A or

be added at various concen ions I na maxi num
Cyclmdfn cenEMBL drecedsiobd (DI‘DBB?{IQD vand flA‘ﬂtﬁrD detads fgylsacteassays dre

BT B SR TP RS B St

B]O]C%Céiq BQaIBRGbPdectibiest mmarjé(ﬁerég?)ln&%cﬁfgl@g By tréfefenBe.

ates to a final concentration of = 16% (Vv/v). Plates
rra@dtlnslghnh@plaﬂrmwlogmﬂ Hropertiesrdhe cqrh}@tmdp ef thatfermula (I) vary
vvat er

with SEHET c2B8ein SelrRatyie) Rorvangs Py cqBpaiRiaE of i fpHulpgl) may be

' '. demcﬁﬁtrat@&i g?ftsf) Q&nc@&raﬁldﬁk‘%?@o@g imtherafet 288aMIBE nivRy  be

renoved and the plates washed in 1% acetic acid. The
- SR®Whbotasttdtio thrrahoec m-vigry assyshé GBIKT inbibitory @iy of Esample 28
l:?lH? 5 anﬂ shaéﬁ 10 30 m nutes at room
was may be read at 540nm and the

gr e ﬁzt\fz\%t alc%ngte)(fj thleBHRbERLs oF %&@ﬁx@&n@%@hm ﬁ-lh%b? gsrs%sed by

det erm froma sem-log plot of inhi
standranhteehnthm:s; fon exanpla by ath&urbfgmhxblt‘ﬁme)f@eh @enwthahi assesding
- ound that reduced the optical density to bel ow
cytmf’ﬁ‘ﬁ 'obt ai ned when the cells were plated at the start

Oflnhhﬁtimeh@%\hh%w be AE¥Rrddsy ahig ERE withSulibfbdamine B
(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 followmg 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
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15 Typical 1C50 val ues for conpounds of the invention

when tested in the SRB assay would be in the range 1
workdos0642sNM  The | evel of oral exposure of a cPCpGBZWS/004865

.can be neasured by the follow ng assay. This assay

gi ves a seni-quantitative meBsure of the concentration

of the conpound achieved in the blood at a nunber of
cellstcambe pliowedsto dbatlaoearaighg itiea 1nllilbitudcﬁ)n$mnds( g beadded at various

concentration 20 achi eved), UC (area under

| con%wtwpa%me&ﬁe% P?Iaqemﬁm qfel"/e DM%@ <v/af} A pNtecd Pl may be

s B B OGN BIRHE CHEMACL L A998 . oo o

threedagh. d05| ng and as the data are nor mal I sed for dose,

it allows d| rect \;i‘g)arl son of each conmpound. Hi gh :
Thitbthsspdof tiresodpys W?ﬁ;@dde@aﬂh%lams ¢ kinali qgonggntgtion of

| 16% SQ&E ?ssmh)g‘ b% %CHHA ?cﬁ &t 4‘JCnfoP i %BXr ic su? %&%gt %%rl}%)r\]/g% and the plates

lon” of " vortex m¥Xing, S

washzp eledapsm@{ Affiex 8yghg, TO0:181 SRB gk @@ u%rsmms 1B azed ac5d) may be
test conpounds (1 ng/m ) and a standard (0.5 in The

addeq éen O hingtes ot AT G ExeessiSREamep bar¢movedrand thesplateh avaghed in 1%

e 545 Pl S UERSETAOR b B A1% 028 fupaten

30 mBtitésas k&sin t@ipefaiu@. MR ODshGbeYesd SOUBEmMatdthedbBEenfration of
10.-m /kg). The dose for. the test corrpounds is 2 / k

g
inhibitegcqusingt39ee nhiriden of growils determginkd froges seani-log pby of nhibitor

~conc r?rl:%ﬁloggzg%[lg al%as%?tﬁrﬁc{ N @(‘feealnhrg{é%n dofg dotné:}oml%g? ggeéiHﬁ?dj tﬁnf: é)ptlcal |
-densityﬁkﬁﬂibl@if tiont bbﬂafneﬂ%{en(ﬂ%&aﬂs%réﬁﬁﬁ/d%ﬁ%%rt of the experiment will

PCT/ GB2005/ 004865 -24 The bl ood sanples are -
g}Veg@rﬁaMef Qg@é}l%‘ﬁd pl asma renoved for analysis. The two

@u}%g Ifésrf)cro ogh(YﬁeJef tféée {IIEOIEIPC%) ol aﬁ%rtgst&? mn tlhe %ﬁB assay

Sin

WoulﬂﬂaﬁﬁhdﬁfedSngEOlﬂﬁMtﬁillﬁM all 6 compounds covering the

concentratlon range (0.3 ng/nil to 3 g/m) are
obgral GERISHE Ui %9RnR9LAd Aan bermeasyr dnpihe folkygng assay.

. This §§s ge 69§ Féﬁ?%@ﬁhfa@ﬁé %a?ééf BF ﬁq% (_?Bh% ttrlaﬁ 0l éhg cgltnpound achieved

tonitrile ["owe y ce uga
in theTb\leod esuhurhbay of tiperpoddtaridath svdilable inélhdd €thawi(highevat@icentration

achicfe et P47 (Bt s e Revrbcpreegon i e e Brgmpound.

under the curve)
comnoiuad fctlhnevmgmaﬂrdmmgmpbamhe Hata afesndrrmuhsddefendmaﬁ alleey direct

or.a given npound to give an indication of
Compéﬁlﬁ%rb?ﬁeécﬂlF%’HpquW%oughput Bl ood Level Assay - Mce The

High?Piotg ﬂﬁﬁ’taﬂloﬁﬂleba A4y URARY Mce in place of rats,
but wth the foll ow ng variations. For a profile in
mi & eodiaihef @cormpainds & fooneldtedtin propy leaeglylceledingas cerobination of

vortek %tn?c’ungy stoniich fidn 3h& high speed shear mixing. This formulation consists of 5 test

This gs/e% hgﬁﬁqygﬁgﬂﬂnﬁ HRAB e ligMHoodBF Sﬁ%ﬁl@ngabﬁhmv@ﬂ 'for each

-compounds (1 mg/ml) and a standard (0.5 mg/rnl). The resulting formulation is a solution or a

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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15. not fasted or predosed with water. Furthernore,
sanples frommce are all termnal, with 2 mce per
wa pveopasnt . When tested in the above assay ExempGe2@5/004865

in the AP rat (see below), normalised to a 1 ng/kg
dose, Cmax was 0.3995 M and4aUC was 0.8295 pMh. In
the AP nouse (see below), again nornmalised to | ng/kg,
Crbbe Blo6d Efinpies @ra derlifliged and pESmbirémod fhbarealysie Thatwo plasma
sed in the above experinent were Al derley Park (AP)

sam %?tf§r3$WénﬂmerPé’tmt ar%C%nW%C{]aﬁwrd@@W@ﬂs -ani mal i nported

[
%p?g SFfft] éf)gtbé)lgﬁaﬁ%lsgtﬁ{d c‘bnféhﬁnf ?T B@Qm s cgvérﬁfg the

was rederive oster onto

concéim‘am@tl earfge\i0.0\ig/maNg 3n@s/ mi edraiprepdred by@pﬂﬁl@bl@ﬂk playma. The
since 1959. The nonenclature for these animals

sampigssad sfapdlagps arpw@(trﬁq:tg@ by, Esginitatipy glltgk?o\(;gm@gsp@ﬁ,qcmlgmtnle followed
d
by e B ion e renl e SindlaR LB PRI Va0 e

St Shplesse Bﬁzdgfdd\lngLWS-IMS et the gondentratiorCbbtdinGhardsed to -
Rlvers&(!normerm al supplier) oqutbred nouse_and has

deterfringihs & dnaxa@/mb GaexiswmoeRmrapsr 1giehdeectqhie AN Aol Hellyfral (area
unde¥ fle ¢ gncﬁﬁlll S(tl thAtlt Qﬁe m%% % %‘arlg\}elilsghaérg é)@gn measured)

urt er aspec of e Jfnventi o rovi

"~ for aghanreapuincal giveanpdiiationof sMposireconpri ses a

rimdine derivative of the. formula (1), or a 30

Hight Forawabeut Bloa LyevebAwpy ablicesal or T vivo |
_hyf'ﬁeoé%%é‘g%sﬁ% ?xf'a%ﬁ)re rhf) ﬁ& ‘}mcé‘ﬁl Jﬂ ?Qs Wk Wu‘ﬂtlg{ fliowing
~inassocration with a p rrmce |caIy ‘accepta
variatibhuuent or carrier. The conposition may be in a form

swtablefor oral adm njstration, for exanple as a
t abtréxprefiledn gucq B0 malgymics agedased pt the Sapg Taeaﬁl it &taawﬁaey are

o TRy A e VR . i

miceip&ftlmieqm)ntas a sterile sol ut| on suspen5| on or
_ Exlé%r#egtlr? ¢ tr Bg%?slélay E k" atq\q%% Ptat Il(%v nr<])¥'mahsed toa
lmg/ﬁg AB&S| Xvasl(m@%gﬁ\daéndtmce\péﬁv@8%'m\q% iﬂ %%mugie(see

epafe In a conv tional manner using convention

below)s ai4th @birsalisbd TEmg/RppOMag =0t 6§ MMIEhdAUO wad 1.50 WM.
normal |y be adm nistered to a warm bl ooded = ani mal at

- a Nefethgosesad ithihs abeve epatimest BeodhlAgrleydrark Gyt ats. The AP rat
isa \gﬁga? fgﬁQ%yg%%gEﬂQE)grt{e(E Iﬁlst@ n%own% tl)l/é '\aﬁr}sotv et; \ﬂgﬁ)gﬁ&? b\6wn in the
1940tsh'Ehca$le¢l<t wa:saﬂeﬁmﬁﬁfb@zctbswﬁngjome Sprague Maivlehasnd has reansdiiedd a

a tablet or capsule will usually contain, for

closeéﬁamémfei%?) e dpmenglatuge.for these anigrfs is Bk ARBPy a
d [
 Fomomie el BAODAEI e Bhert il 1P e, Th APRRUEE was riginall
obtaldexpﬁfnml agmipeanial reedw Schoefeeddsdd 1 9 helpatdckovdsaedarived by
he ill nes

aof - adm nj {i and t he sev rit
fostepjgg H@totar@i IfGharleg Rivedh frgmymerrial Bipelisn) Wﬁ’mﬂ%ser?éa hgg remained

a cloSHLRIdHy 9 Er Gcdt e REAERdIAtLRITEF th\éépaﬂlﬁlafs@ﬂiﬂl@ 9 PROY-1.

partical ar patient. According to a further "aspect of
t hAcqmrcbsg i a furthensspect dfttles mvemlqmrthme dsapkoaldcd apbamahcedtical

arnaceut | c abl e sal t
compgsitioh WL S4mRTESS § DUBPI B Ak ot Toragis ). o7

pharmaceutically acceptable salt or in vivo hydrolysable ester thereof, as defined hereinbefore
in association with a pharmaceutically-acceptable diluent or carrier.
The composition may be in a form suitable for oral administration, for example as a

tablet or capsule, for parenteral injection (including intravenous, subcutaneous, intramuscular,
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15 defined herei nbefore for use in a nmethod of
treatnment of the human or ani mal body by therapy. W
whawe/oéasnd t hat t he conpounds defined in the PCBEEBN05/004865

i nvention, or a. .pharnmaceutically acceptable salt or

in vivo hydrol ysable ester tHereof, are effective cel

cycle inhibitors (anti-cell proliferation agents),
intrawisicolar pr myfiesian) a's 8 stzeld mhﬂobnt susperhm $rremmalsibe, for fopical0

i nhihitor IO rties. ordln the conmpounds of
admippigreph S SHROGHOF B Fesistiat el gion Bbipposiny.

the, §dneal ’f[ﬁ:rﬁbogé cSHhPEARRR ngiy Bé%%éﬁﬁéd &%n‘if&ﬂ%al wgnher using

nmedi at ed al one or |n part enzymes,
cmﬂ@@h@ﬁ@nﬂamnMy be used to produce a CDK |nh|b|tory

o BB trahbochait 2ol B8 HA0aRmT be hempiesetie 3 s b Ioaged
amnﬁf 5’(‘5 Wt dbsIRbfhAhE Q4nderse8dd0Ndg g&esqﬂﬁﬁl rhdt&f l%d;/%?%a?éf Ctlll]DeK animal,

mal i gnant cells characterlsed y 1nhibiti
i.e. approyimeaelyi0. 108 mg/lep apbthicisormally peovidesch therapewidaitye efiective dose.

A o B R e B e R 50 me o

active nf[gﬁ@&lbﬂnPie%ralﬂy REFGHS dodOinARS BB 01 WD hee/k 2RI Abyed. However

anti-cancer properties as CDKs have been inplicated in
the datn gossomblorecensamly bsaavied dersndingapoh deagmraat@d; the particular route

ol
ot 1 B0 SELE T B AT R SR e et
dosagXpagbe del‘éh’ﬁﬁle@ bg eEsrdtHiontr Whe is3eatiny @Ry paficita? ﬂ)atlentI t

pOSSGSS anti - cancer act|V|ty agalnst ft hese cancers :
i SAFeprdingite acﬁlﬂrﬂ@x penecieef the\presery ievenpow thereis provaded a compound of

i NV nW|II t|V|t a
the fgﬁrﬁﬁg ﬁg,for a ceutlcallyI : n%ﬁa“ﬁe sa ?r 16 r)\) A émyggol%‘sr;«\léle ester Hlereof as
deﬁrfed Iﬁetéﬁxﬂ)eﬁdié lbrafSe P4 GelOURS t3AkchenO6CABMEMaR of fifidEBody by

such as the liver, kidney, prostate and pancreas. In
therag¥y t i cul ar such conpounds of the invention are WO

OW%/ %@4¥0iﬂld% % AU \x?ﬁé"g%ﬁued nggw?éps% ﬁgertitl%nsl) oV

adva ageously t recurr

-pharmateudcallynavdestalglé salf or in \a)bﬁlmbllr(ﬁysdbl“eeesm ltigsreofbire %Sfectlve cell cycle

prostate, lungs.and skin. NMore partlcula riy such
inhibitgrsiantirgell proliferation ‘i‘&?@ﬁi@al‘ﬂﬁc BioPaIty Hehigrad foiapse frgm their CDK

’ 1nh1b?t8§ﬁ;m)§@tlgst zgjc%rocﬁ)xl{%%ﬁk Yxfp EX%‘; %{vt\%i&g%&tt Eﬂﬁeﬁ{loﬁ' ne reﬁgéc‘ted to be

useﬁﬂmdtheewatmmtlbf dxséasds drunedica cm-ndlahnsamednEnteaaBme Ioaixephrt by CDK
|aI t hose nour h.are

ez S e e SHEP Segip euce 1 GPR WEBOD SRachinghd
wam?—Bfo%ﬁgd aifial ﬁﬁqie@@ of chh@&%@’én@ 'THuS rtlf.eaé(ﬁ‘naﬁoglmig)fsthé’?retsaﬁ invention
va and skin. ft'Is

col on, breast, pr ost at e, ung,

. provide latrilﬂhOdafop G@Btmg thb atolderatorpoimaligifant ¢edls gharaetatised by inhibition
25

Lpvention.w 0ssess activit i nst ot her
of COR RBYPET 1t eDBROAS BiAE e o to FRPahis o A0 i rap il offect
med1§ﬂe§ ﬁﬁ)%@ oP trﬁ;%ﬁﬁb}} ﬂl‘élu‘ﬂgbl'ﬁgn LPCDKs. Such a compound of the invention is
| eukaem as broproliferative and differentiative
expeeled by mssss amd¢ renge of antheanvet pnoplexacs v CDKs ,havé(quosm‘phcated in
sar conmp, haemm roni.c nep
many R bt P B S IRttt S DER Gud SR BRlal sEhach,
prost@te! BladderJRneicaEARRSvariaf dhReAMhus i 98k fecledfthaA mﬁipeﬁ‘nd of the
bone di seases and ocul ar di seases with retinal vesse
invengiop Wil @osgesoanti-Ginger agtviy dgangst these hatr@e@sbesztn agiditiomeexpected that
a com&o\ﬁ%{i‘ o% 81'2: ptrcr:]seeate 1nvent%rnov¥1lll posse%s gc?@t? l'ellgamst a rane of leukaemias,
lymphoid malignancies and solid tumours such as 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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15 formula (1), or a pharmaceutically acceptable salt
or in. vivo hydrolysable ester thereof, as defined
whewevehaef ore for use as a nedi canent; and t hepUBEBof05/804865
" conpound of the formula (1) or a pharnmaceutically
acceptable salt or in vivo‘ﬁ?ﬁTolysable ester thereof,
~as defined hereinbefore in the manufacture of a
expetedite sioeridvamagaanslyitie grloevtipohphiradiyaind oécuareaeddlidaymbers of, for

I nhi |t r anti-cell-proliferat effect in. a
examplg. ﬁﬁe& 3 b PRt SErS 280 Sif: MoK prscisRy guchzgmpgunds of the
inventtd, Bt & ?ﬁa)fm%f:&ﬁi%&u& Sedd @91@%&9' oPh mﬂﬁﬁd}arggg%@%&%hereof are
Into, o e

progr essi‘on t rou
expeclleli itdirthitonthe zrOBKDf drde ﬁfﬂﬁéry amhecmr&trit yol(d]lﬁﬁ;ou&ndhm‘/h are

*assofigt 0 GPRaPFIBHRP ST H U & 55 g Rt CDKs

for ﬂ%fl %Aaeﬂﬁ A d( in)cludﬁ{ Rr %ﬁr@%%ﬁsmqe%nwrs%@%%@&l Sreast,

or 1n vivo hydrol ysable ester thereof,
prosttaﬁ lungdvidea andnskinef ore in t he manuf acture of a

I.C nt- for ein thet ment of capcers
(Bt Beneveced i peneaamdEthe Pressd s ranii piSessgtvicy
agalr%'t bfner @é’]ﬁbl@hféfﬁl(ﬂi AXGE 17 a WO FAnRe of othePENERE Hafhs including
arthritis, Kaposi's sarconma, haermangi oma, acute and

 leukasimian fibropepliferapat hnd élffermtlhawadnaordamhmoolsas,ehm&md arthritis,

terial restenosis, autoi ne di eaSﬁldlé ut e
o%%‘

Kaphs . FRE PRI oK O SO PR PRI o g, aeroselerosis,

arterflll BBRHBS s Wutdimhfink ARkasésS28le ARl Chidn®Y Aflh@fhation, bone diseases and
part|cularly in the treatment of cancers. 30

oculgxglisgastis rvgth r@tlaalfV@sqehEﬁohf@mm e of t h| s as pect of the
Ce?‘ﬁnstacg?nréﬁnh ]%13 tagp Vfl tﬁ% 1nv n (Imt F%:I 1|s reorvé erdoag %CI nge@ f)f the

formula (&), VR4 %&h@@&ﬁi&ally’ﬂ Bcbdépiablessblﬁ dr #5vil@ Ry drblysae dstéf thereof, as
such treatnment which conprises adm nistering to said

defingd ihaeginbefnte &frfuse a5 § medivsmant; and theaserpba pempeundeifithreigrmula (I),

ora RS BEH s BbhLA AR iR Reld it bl Ketoge

herellauefpfeemem magufaeiifeyofl arlh@dlczﬁﬁen@ I.f@lgfse &Sthe rlbréchfcﬁ oA bf a t:éllecycle
hase bﬁ i nhi bition CDK2 and especi al

mhlm(anﬁr?ﬁ mr‘pll*fﬁ?éwﬁ}/effeﬁhlfb@ wmnrb&odmma}\él&hraé.m@ Perticularly,

o e D0 5058 s REH ol f SRy e phase

by inhititidn 6f0CPKQant iCDIc4 Iespn’cﬂiliyf@]bﬁﬂj and) Mgshbechy inhibition of CDKI1.
 warm bl ooded . 5 animal, such as man, i.n need of such

t r A¢arding QA fiarthes &g 96 hednyantipas theredgproyided iagompppag of the

eutr ca acce e salt or 1n vrv
d_eﬁde;i cﬂlemllrybefbieen it Iaamtﬂik&meanff aasedieiene tbrvee & tlhe refitaredt of cancers

Parti cul i bit ry effect. |l s produced. by
(soligh s eelfﬁepya%)nf?laopr@ lf%?%‘@ra@éﬁléweﬁwwe &Fﬁor‘ieﬁ% ppriasis,

rheuﬂgt%%axjﬂ%gisnﬁhﬁdsﬂ 5/8{1% ﬁ@é‘%amﬁ&qa an@%ﬁﬁﬁl'i@ﬁég}ﬁ:dopathles

ase tion . of CDKL. 10 Acc
athemmaaatthadsblenosm,adrtehahxteslneeosm‘ auhlmmasqaérseasesf atlhte and chromc

»formﬁﬁ ﬁafég hhé’rﬁla?{[gfégﬁy Ace g%ﬁl%’éﬁﬁ? Wpsh Gho ﬁ?&rﬂﬁ's?olé Edtertherdof, as

inﬂa%ngt}f/@g%%booggtg%%ép%@ Iaﬁq)g?tg Qﬂgyaﬁegm%lt;ﬁgg vesse pro feragon péﬂlcularly

in th bRARRAOM afEat i ve and differentiative di sorders,
psoriasis, rheumatoid arthritis, Kaposi's sarconms,

h aAntamjjmg t@a furshcu f@tlan of thhs aspeat of anmomtbss: is provided a

th L
meth T RERHFATE B Lereisa b ot o F R PR gt whym-blooded
animBR BEcHHsIRAS ?r?nééﬁ%f QGH RatHEFSARES cthprises 8mMdtering to said animal

an effective amount of a compound as defined immediately above. Particularly, an inhibitory
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15 vessel proliferation, in a warm bl ooded ani mal,
such as man, in need of such treatnent which
WEZopnesests admi ni stering to said ani mal an ef fBCI/GBBI05/004865
amount of a conpound of fornula (1) or a
pharmaceutical ly acceptabl e Zhtt or in vivo
“hydrol ysabl e ester thereof as defined herein before.
effed®as produdedrbyypréveatiag estrypimtyiod @nb@emhhhmbuglﬂ the S@haseg)y 1nh1b1t1on

of cRRACIE P Be b SRR AL i by wodilen #HeBRE i g

t OA%MH%% ARt fea%fe%mly fsyRETY e flvedti OtHPx@lff‘?roQIEded a

formul a or a pharmaceutically acceptable sa
methiod fowpredudiggia od:ljl syadbd: mhdstoey (anhieretgfrolifsratioh) effett hrea wiarrn blooded

fore. In a further aspect of. the invention .there i
aningf SOt s 3 A e BEAEBLBET EPBRM AL g S fosid animal
an efe GRERRISNA: &fa dodRfHoliRd BEFRmbID @) &a aﬁh%eﬁﬁ@ﬁgi dc@@ﬂtgtyle salt or in
- acceptable salt or in 25 vivo hy rol ysabl e

vivo ﬂihémé@ble astedikicnéas dedmed heteef baferei Rartiswlody ani mkmbwmtyh:ffect is

arrracetlca accept abl e djl ue 0 arrier. for
prod e ¥ FTERE e SRR 1T SOt e S pifs cytorion of CDK2
and CBRUY, egRbialP CDK S, @h@M FRase B igiibitioh o CWXIM bl 0oded :

ani mal such as nan. In a further aspect of the

i ndeeariling te he pdditienad feapird o this pipactmi¢kainvention there is provided a

et LGB 558 OBl

diffevdntiati e/ @ik erdy s afofiass, trﬁéurﬁii@fd%ﬁnt@ﬂ(é}%ﬁi’s&%ﬁhoﬁﬁf Bhdhangioma,
before in association with a

acutwair thaedo nerRiappashigs edisremd. atherosglenesis arterigl ressgnobisr auieigmune

ce

disedf bl LATER BT o By BARGE DS §Bedseptd VR BBt i etna

vess@lliﬁ@ﬁdﬁltlﬁn ipS0vdrasbisoded b hts afidnh nl dded of K@ihQsdatrfient which
sarcomm, _haenmangi oma, acute and chroni ¢ nephropat hi es,

cOmpRESED QB IMer N0 SET/Anpd 5/ebaiemamaung ofe Rernpernd of formula (T) or a

. 'phanglggfﬁﬁlgac‘lg rfcrcgjzt%ﬁe s&t bEN o Hyfef 51?%@Féac§%%?¥%§éf¥?ﬂgned herein

| Sease and - chr oni

- beforh. seases and ocul ar di seases with retinal vessel

proliferation, in war m bl oqded_ ani mal such as man.
| nPagtiey]asly thereis r?é%‘tld?ﬂ‘a wgthod of Eﬁ%tiflgrfaﬁﬁfér”éal%a"ﬁrlﬂ@?#édmlmal

3550 Y 8 SRR b GO S r

effective epbait of asahipoond offormudaqhordr pﬂiapiﬁéﬂ&h&c&l@t&éeptable salt or in
. asdflndhereln beforeln association wth
V‘V‘);‘yg‘iﬁ’gﬁﬁl&@@ﬁf?f &19° asa@%@ﬁflgﬁﬁeéﬂa‘i Pi%ent or carrier for

Usg, 4 purﬂn@ﬁasbé&%?%v tioh Er€ s Oﬂrgwﬁed Emlcaﬁgﬁfjcor?posmon

ani mal such as man. us according to IS aspect
whichlremipnvesrit Gompouhé Déthesfoxpmnﬂaf (Weet agphaammeutichllyfactdpeabld falt or in

vivo P Ih R aRoiedh o de e eraia peiale Pasocupop Rl s |
harﬂﬁée‘%ﬂneﬁﬁf ch@ptﬁaﬁl@ d8EntT cArridE fir RO RI the p}d'(‘]uf’,’tu?I oA D& cilycle .

aspect of the invention there is provid e use o
inhibitorpp@ondedfproliferatiboy effdcain(d Warnpblomdedhanimat suchias aidny

PR B L S S stion

' whch‘%Qin‘ﬁﬁQ'@'btcoﬁ'rﬁfouH@ 8f the oML (l?,q&%%tﬂh‘ﬁﬁnégeuﬁcaqr?l dcceptable salt or in

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,



10

15

20

25

30

15 cycle inhibitory effect. In a further aspect of the
invention there is provided the use of a conpound of
wao bmwe/oéasmul a (1), or a pharmaceutical |y acceppebGB2005/004865

salt or in vivo hydrol ysable ester thereof, as
defined hereinbefore in the3anufacture of a
medi canent for use in the production of an

ather@tal atti&lobclprosis] dreerial testenesis, attoima2Riné iseasksfatie and sh@aic
of the invention there is provided the use of a

inflapgnatiennkpnsfdiseaes apg P?Hli‘radlﬁqafes with getinplyessed etaliferation; ina
wanﬁ-%?o%@gfg fﬁ.lc'hag dnn vi vo hydrol ysabl e ester thereof,
as efrrn & erern efore in the manufacture of a

el £umbet adpedt of sl inverition there thysrbided @pharmfadirtical composition
inhibitory effect. In a further aspect of the

whichcoBwiesr qomnoand ef Bﬁeévméféa (D apherppeeytiedinsaeriatde salt or in
abl e

vivo hg o]y%éollg g&%greé é g?ﬁ?éjiﬁ-xhagr?decﬁj 103%&105

phardlaéewneail}hecroepmblefddnentlom ctuher forrusé acthe ItIGatﬁfenaof cancer in a

medi canent for use in the treatnent of cancer. In a

'Wa“?ﬁk¥ﬂé4a@§ﬁ%8¥’6?“Fﬁ% |nvent|on there is provided the :
USeHQf acord 8‘4 %J ect m Hl}l’(;rf"thélle)ls pRividdd a compound of the
phar maceut | cepta t or in vivo
formbladip by s pbzirmae&ltteally hmeptable sak or deﬁzvmhyakirbbylsmlm bstérathereof, as
[ nufacture of .a nedjicanent for use in the -

: IE t he
defined bg org fordise as 2 MEJKAMSYor | yrphoi d nal i gnanci es or
C aﬁlcz?furt%r &s@@ct%%ﬁb%vedtiéﬁ%er@ & RBvidE@ ekt ofh Qé‘iﬂﬁ&hnd of the
liver, y, prostate, bladder, pancreas, vulva,
formskai (), or a pham;acemrcakby a¢ceptable saltfou it View hydralysatde esftelttheeof as
enti o e is rOVI ed the use.of a co und of
defingfl GERptRTe i i g of & EneliamER, fog usedp 05 BBAE g a cell
Cydémﬂﬂvﬁ | Mpecydr ol ysabl e WO 2006/ 064251 B
PCT/ GB2005/ 004865 -29 ester thereof, as defined
hehei further aspectiof theHevetion ftbere isproviticdtheade oﬁarewm’pcblmd of the
n th treat ment of fibropro rativ
formiF Tk Pt # B GIHD tregpphErel op b thErbShsigt fserifreot. as
defirRll hBfelidbefore AAE Phanb S A& ENRmeIREMBATLPHR in WUSr8d@Mdn of an
-~ chroni c nephropat hi es, atheroma, atherosclerosis,
anti-galt-profifdratiapsafesbsi s, aut oi mune dlseases acute and

G oot pRTRR e Ry oo 2RFe Bl AR PREF UG P hpound of e

formmar(ljﬂ ef a ?ﬁﬁﬁﬁt:emfcammcdewmtsh@ Br FhEvEhy droRkablé 86t thereof, as
met hod of producing a cell cycle inhibitory effect,

defined hgrejbefare iniba aepngfactuse of amedisament ferjess in thespragyation of a CDK2

checonprises adnnistering to said animl an
"mﬂ¥$F%%¥|8e amount of a conpound of fornmula (1) or a

p hay aRuedhet 4spadtlof G editiab ltieers & grovided the\sy 6f a compound of the
rol ysabl e ester thereof, as defined herein 10

fOI’mBéf(B} er a pharmaceiticalky acespiable sakt of frevivnbxdielysible eserdhersof, as |
deﬁngﬁ ?ﬂg}eﬂ‘xﬁgfo% ?rgangfacﬁlrrg gff"? glc%ﬁm for use in tlfe treciatnaent of cancer.

I-Cce Ion e

aninnefurther :»Ispecd o«ﬁihesmz&ntfbh eledreBprovided thla us€ ofMPpeordpsund of the
adm nistering to said aninmal an effective anpunt of a
formglar B oy PW@?WP%\Y facppighlegalt gp it vistbydrplysatlg ester thereof, as

defindd G{\lglgi Z ﬁ'ﬂh& .n%ufa@tuYé 8fa H%Hirc%%%} §seSH ttl?ertréatﬁﬁérﬁ%ff
as erl ne ereln .

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 prov1ded the use of a

compound of the formula (I), or a pharmaceutically acceptable salt or invivo hydrolysable
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15 before. In a further aspect of the invention there
is provided a nmethod of producing a CDK2 inhibitory
we@tdoené425i n a war m bl ooded ani mal in need of SRCHGB2005/004865
treatment, which conprises adnministering to said
‘animal an effective anount -&-a conpound of fornul a
(1) or a pharnmaceutically acceptable salt or in vivo
esteryatedt] ysddfined @stcq bdforerie tHe, matifattlrendd nkeli @infen2for use in the
before. In a further aspect of the invention there is
treatxﬁpxg\gf&g@cea, ﬁhgp}pfgafeéqtl\iera@gldpffpge@mg gisordgrs, psoriasis, rheumatoid
r [
ettt R PO o B R e SR g Uhold B0 sl i
atherapadetobis erteﬁabx@ﬁtﬁ@(wilﬂ a@lfouflm[lﬂaldhaez(séé aoute and chronic inflammation,
pharmaceutical |y acceptable sal t or in vivo
bonerwa%w@a@pé%@ﬁ@se% Vidh esgmal vessed grolHeratior ei n before.

25y, z{]%l?tggya( he&? [?(t; %&ﬁ%mtﬁfl tﬁé?glsl HE& Q %e&ﬁb%fcﬁ )Plréciqucmg acell

provi treating Ieu aem a or
cyclenmhibitopneftees, inn waamedoodetd ahhmlbm aeslof shclng¢atmhto which comprises

rectu st.omach, |1 er ki dne rosta b de -
gl s oF BTN or

-admipigiering 4Q said apipagl aa gifectiye agipap(of 4 cpmapapad of

pharﬂgéeﬁﬁﬁl;allfqac@ gh1e5aIPHC dlq vidd hﬂﬁ@b e MU GLr EFTRY de?ﬁé? herein

n1n|ster| to sal anl fectlve ahount o
beforeonpound  of fornula (1) or a pharnaceutlcally

ac | e salt in vivo h dr ol ter th reof.‘
o B Berasnet of Bednenfion dres? Smotidedp oAl it fichR an
anti- &JPﬁpﬂoﬂYe?mdn%ffetch &% &£ WasmYiQed 8flinil m&rad)f QficH fr&AhEMIwhich
cancer, broproliferative and differentiative

commlssmadmmterpgdp isaidiagimal lae @ffa¢tiecinanunh ofa teanpdmdadiforsula (I) or a

i ASSTRRSOTS: ST Ul SR eR B B

befof@CT/ GB2005/ 004865 -30 restenosi s, autoi mmune

di seases, acute and chronic |nflannat|on bone
di beneberasded of therinvetition almcs isgirovideda m&lodvé@s@ucmg a CDK2

| d
inhitRG8FHEL 3D Ao SlgiedRnihif PSSR Rrab ! S5 otmpriges
admlﬁ{gtemg & Bai8 hhiged) hy effedtRe Aokt 6f LQMRRMAE 00 forh@Id ) & a

or a pharnaceutically acceptable salt or in vivo
pharmgeputicalbyadsiceptalels salt on ey vediydrelysabitef ¢stes thegeafedsedefined herein
befo before. In a further aspect of the invention there is
fFOV|ded a pharmaceutical conposition which conprises

a moRetetaspéct o enelifvention thdrg is Jﬁbvﬂecpb aefivdeifiieattd dancer, in a
acceptable salt or in_ vivo hydrol ysabl e ester

- warm-hlooded anigg! mateed efisychrircatmenswhich gemprses administering to said

aniv GRS LB A EROAN St rolofor Apn SN SEcald Geddbrable

er aspect nven

- salt dihiabﬁatli@dlﬁoll}isable @,@temhstebf @B defiidHereinpforses a c orrpou nd

of the fornula ,. or a pharmaceutically acce tab
salnta fyrtheraspegtiy ﬂwyamnyg dhsreisgyevfed patetod o f4igating leukacmia or

lympﬂﬁfdI IHB%eQE&% &ﬁé&ro?tlfer\gfzeﬁt llén% colo rectum, stomach llver kidney,

i cal'l y-acce gent> 5 carrier fo
prostu&eblana pimdteaarmma, sHm] ofov¥dy tiharwaspelobdedf anfithal in need of such
inventjon there is provided a pharnac%¥t|ca
treat@gquwg{cplceﬁlpnses administering to said animal an effective amount of a compound
of formula (I) or a pharmaceutically acceptable salt or in vivo hydrolysable ester thereof, as
defined herein before.

In a further aspect of the invention there is provided a method of treating cancer,

fibroproliferative and differentiative disorders, psoriasis, rheumatoid arthritis, Kaposi's

sarcoma, haemangioma, acute and chronic nephropathies, atheroma, atherosclerosis, arterial
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15 whi ch conprises a conpound of the fornula (1), or a
phar maceutically acceptable salt or in vivo
whys/oé4siabl e ester thereof, as defined herei nPMBEB2®S5/004865
and a pharmaceutically-accep §ab|e di luent or carrier
for use in the production ot 3% cel | cycle inhibitory
effect. In a further aspect of the invention there is
restoppe i aatmmaluph drseessaaciieand chropasinflammatioh, tone dm&pﬂes amdocular

T R TR T

whldhfbbhfp@iﬁes Rgnifligleringdo Bl ShithaP8h SffEtRB Anfdunt of a compound of formula
pharmaceutical l y-acceptable diluent or carrier fo

(I opa @hﬁmaﬁﬁélcgﬂb deaspiable selt oafn wine hydrelysalpe efterf thermof, am defined
hme%lm? é Ina further aspect of the invention there is
rovi ded a pharmaceutical conposition which conprises
a noaetetaspbctdfehd Abetlon thérk is SHovRIe® APRARERULE @R dnposition
acceptable salt or in vivo hydrol ysable ester
whichicempeises aepnnoungd of thedpmnyla KBf @'raep}mnnaqgutlcally acceptable salt orin

. Vivo ﬁg@%%%géh%&g#o . oﬁgﬁ?e%l heaﬂkg ﬁ(j) e t%l%mégeplglégl y- :Imﬁ:eptable

diluemt btdri@l aspect of the invention there is provided a
phar maceuti cal conpositjon. which conprises a conpound .
of InhRurthey appeet of the ingention Shese iferrevidee alphgn@@@@mahmweposmon
whlcg%*slnlp (%eshare]crog?/pr(]) dp%ﬁ’%q%n d’ﬁg ﬁ oersat p rarrtnzri]c%{f ically acceptable salt or in
vivo hydrolysaisielbiterathbrgof) s e¢firfid|HRreifl béfofdnd p}fh&hﬁceﬁhczﬂ@tacceptable
use in. the treatnent of cancer. 30 In a further aspect
diluegt ox qagrisr {Qryieias @ maghi¢ameans provi ded a phar rraceut| cal - .
Oi,mo Eloeﬁ e%‘f% 189&}? k%l?e%e ?s éﬁ?{){g?dj 5] g a‘ceu%cfapcompogltlon

ranp armaceutlca y accC VIV

' whlchycdmphstsah:loalpeshé of thedo@nfla (I@,Sordquhaﬂﬁﬂ:ebﬁézﬁllyrhcbﬁftﬂﬂ@ salt or in

armaceutical l y-acceptable diluent or carrier
vivo ﬁb&@égﬂ? gtenthereph as fefined berainbefarerand agrharpagshtically-acceptable

dlluegﬁcéﬁ&%?é}%%e% g%a;!}E}ngan{% Y\%)cglpgfglgﬁéﬁgl]or}é & f%cr%',

GB2005/ 0048 rea
r elntaufurthert aspeat lof tHei iwemtiok ittkmeis, providsd apkarmlatadidal composition
ancreas, vul va, in_or oyary. In a further aspect

whicB EORRESGS FSRPPBI PhibF oI ik dedammassed sy gapaate salt or in
Vivo H}‘Hmfﬁéﬂlé Qs@er thé’i’gbieg §é1iHeG 'hglt%lft}: Q?tﬁl%rgﬁﬁlﬁgﬁaﬂéﬁl&nﬁcaﬂlly-acceptable

formiula (1), or a p ar maceu y acc e sa
diluentor drrier for Usy dn tleypsadiction of an aﬁtheelbplfollfastlcdeéffaced

i P TR GeSbSt BF e TrBRC0R Dot sre 3 b HEBCaN Clmppsiton
which t&heRER |a'ct)§{rp@hhd/ &f tﬁ@ GortHulid ﬁ? ta'p@&fn’(a%eut%aﬁg g@é'rpgable salt or in

eumatoid arth Kaposi

~ psorlasis
vivo ﬁsabq]ysaqummer therenfeandefineti hereircbeforepind a[pbuimasytically-acceptable

th | t
aitueft R sf B e Bhng f SFERABhuNSE it ammat i on,
~ bane flitb&asEst 8Nhe PN ADN ﬂie?ee@%?&vlél\écf J‘pﬁa@ﬁlh%ltlcéﬂ%ﬁﬁ)losmon

prollferatlon 10 I'n a further "aspect of the invention.
which pemprises agpmppdetiofithe fargwlafl), ar ¢ phpmacdutatlly laeceptable salt or in

vivo ligy%w g’l%‘%ﬁf 61%;%(%)? h&gm é gr%hlealélc# angc%lguta%@bz{cggt?p%llly acceptable

diluehtesr@bftee f@ne il telRaminedtednban of a cell cycle
inhibitory effect. In a further aspect of the

i Hparfuitess aspest ef the upfe@vomjtb@ret in prayddedat plalrmmqucgaiaooiposmon
whxcljict:1 pns%g gl#)x%p %r)d[ﬁ/fgl[; o?%/rgngﬁalr(i? ég#tgbcal | ¥Lg ﬁ)? g%ceptagle 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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15 defined hereinbefore, in the production of an
anti-cell-proliferation effect. In a further aspect of
wa bweoeweent i on there is provided the use of a PONEBAVA004865

of the formula (1), or a pharmaceutically acceptable.
salt or in vivo hydrolysablé“ester t hereof, as
defi ned hereinbefore, in the production of a CDK2

the biredlat, ﬂnrtgocqlomfrécﬂum stbmaeh, flivet, kehepgpestatepfladdee, pancreas, vulva, skin
invention there is provided the use of a conpound of

orowmk 20 fornula (1), or a pharnmaceutically acceptable

Ha Rirth Ina bé{%f P')éeﬁﬁ%r?f%ﬁ &e BrBlidEdE bR nac@fical cqm oasition

hed |nbe e treatnent of cancer.

,whlch mbhipasesaascmmqioumﬂ of the formwéda (§)ocor a pharmadestigaliyvdcdgdatiléealt or in

Vivo Ei&i’p}%{g@gﬁ g:};otg?)atﬁgrgg%gg g%g%p&hfgroélgg%t%gpg e!.r?d’rfl ﬁ{aggaceutically -acceptable
diluel!ﬂﬁg{ %lrer&é}@} el wtréaﬂﬁémff caSr, ffiﬁ&sraﬁférdme %h&‘ hef@ERiative

treat nent of | eukaem a or |ynphoi d mal i gnanci es

. disondprscpamuams oheurhmoidmrthritia I aposirmgrcoosl, bagmangimaypacute and chronic

bl.adder. reas,

B sto liver, kid ros te an
nepIRTRYRES, SRFIRTG) AOGTPSTIGTOSAEROE HylepEoia 0 HBRe Bt deute and

chrofit 1ﬁf’i‘£mh£W(§P BleséaQ&r £di RuRF Qi‘ébzﬁggwﬁth ‘i"etﬁﬁlﬁvégsel%rohferatlon
conmpound of the formula (1), or a pharneaceutically -

achepfuathbraspedtiof dre inventionshdry iy wbyidedthe useof epompound of the -
s define here% before i.n

el O vife bkl P thereoﬁ as

defirfl Hfesiefore A5 Yd S6HSotiohldEW¥BH o) dle AlHibIfory bffectkaposi *
sar conm, haeman ioma, acute and chronic

neba m@msesct thecinwention hdre rsay@wéﬁduﬂxesuse af ¢ epmpgund of the
aut acu

enosli )
form R Ar R P b AT P snBbE SR & B P OSBEESE oot =
defirle@heR@befor€Sh e Gﬂ}baﬁdtﬂ‘oﬁmhﬁ anti-cpPAIEh A6 effdet. ‘
PCT/ GB2005/ 0048 -32 Preventing cells fromentering
DN asﬁumhhre@pgctw therinvasition dherefs prgwided thglussobmagmpound of the

formeé (ys QF ﬁ?ﬁﬂﬁl%% :lgltca cncgpﬁgle Q2 tgP%Q\fzvo f&)%drgl&ﬁa%ﬁ]% n%gr tﬁer%gf as

defire@hkfintefd@é, if Y modReonfof & (Ia? ity efibctagent s.
I nhi bition of CDK2 or 4 will prevent progression into

t hih & Birthercasppa of thenpyendion dhare & RipYided tewiseiof 3 pempeuad of the
formv\ﬁa)ﬁcﬁ Io} §{ Pﬁflrm%ééﬂtﬁal? g&gﬂa{)fecsafe '89 M’G}Soe %&drﬁ@gabqefg g&%rsthereof as

deﬁrié&)hereﬁrﬁﬁ:ﬂjré mlthetti‘@trﬂéxﬁ\befraindaﬂ of hal r 1 oss normall y
associated with these agents. Therefore in a furt

asbleacfurféaﬁr asRectiof thernyBRIop flesre is rgoblfi%d/th&é@e ;| %mm@ of the
formﬁfa (e)o g%k)fga%ngk%uti%ﬁll}d %depﬁgleﬁsgg no\rzng lgg?oqg%lﬁérctﬂélj]pgf as
deﬁrfed ﬂleteﬁﬁ)eﬁﬁe in the ltleatpient efleukndg eﬂlymph61dT1hﬂI@faﬁéles omcaacer of the

further aspect of the i.nvention there_ is provided a
breasé{)lﬁﬁg,d:ﬁh)nﬁecp)@?, siamach ylyeralgld%eéf Prastite, bladders pangreas, vulva, skin or

rﬁharmaceutlcally acceptable salt or in vivo

ydr ol ysabl e ester thereof for use in preventing hair
IoAsandmgnmgﬁﬁﬂmnﬁmhaebfﬁmnm&mnomﬂhﬂahsgnambdﬂwlmeofa
ceutical agents

con S Wit phar
commg ﬁg &pmlgp ?Id arxp@qeuppaéglt a}cH@ptﬂlﬂp FE%h%{nI{l vzvo%ydro]ysable

 esterRBEM AORFink REre B ﬁef&%qyﬂhe treatment of cancer, fibroproliferative and

differentiative disorders, psoriasis, rheumatoid arthritis, Kaposi'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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15 to cause hair loss include al kylating agents such
as i fosfam de and cycl ophospham de; antinetabolites
waamh/oaeset hot rexat e, 5-fluorouracil, gentitabiTieBa0d004865

- cytarabine; vinca al kal oi ds__and analogues such as

vincristine, vinbalstine, vi¥desine, vinorelbine;

t axanes such as paclitaxel and docetaxel;

t OpiveifRr @€ from diltérhigtDNA syutlesiady iinHibitioh of egzertind S- phase

t opot ecan; cytotoxic: antlblotlcs such as doxaqr ubi ci
initiating a6 viBpEush aCOKainitiabioe mayalsosysefuh Ippigiagting eormal cells of

the b:@ﬁl& gr:]&fof 02101 %‘fi c?c%lp g}?&l aceati zﬂ%ﬁéxﬁt? 1R Bitloh &) gd]?tﬁ] or 4 will

Spec I nventi on e ‘conpoun
prevér(trpmgress(dn)mtoahe eclphyatenimamumtialoslls yvhu&xxmam labit ghes@kicit@rof cycle-
in vivo hydrol ysabl e ester thereof
Specﬁ'@rﬁh%‘fl%%‘iﬁl ﬁgﬁnéfs%@h AE418>-Dhask G%%Iﬁgom Sysh erofgctiongnay

th
s SIS TR 08 Ll At "o
Syfhﬁafoce ora fusthersaspea wif thenmeention tikae s provided y cdnhpound of formula

| @M a:hg%p 1@5 g'lg%\?ﬁf Q,rzaﬁglgl%gyelr.l%?a(lggg%tgﬁ%/ ggg @dglvzsvto ry%?olygglble ester thereof
" for ugﬁlgg DESH 5Bt G ageffi€refore in an additional feature of

e I nvention, there is provided a nmethod of
pr @hemfomgl Hfirther apect ai thmgvammattlumnis frovidehe compomrdeof formula

0 oD SRS o LRSS 2 98N e L e reror

~ for vddfA ﬁk\%ﬂ%ﬁ? Agir (s §ﬁklg FdnRE tl%Qtnf‘é‘nE spﬁlhﬁﬁlaﬁwﬁtl&ﬂ‘s vﬂth

conpound of fornula, or a 30 pharmaceutically
pharmecapicalzigentsal t or |n VIVO hydrolysable ester thereof. _
- In_an addi ti.onal ure of the.inventio there :
or B of MR B Sy Sl bR oL oG gh are known

to caubERdiMBY intRitle AM91a8hg ARERSs SRhiad MRBfanfRNHidt dyelphd¥phimide;
pharmaceutical agents, in a warm bl ooded aninal, such

‘antinggtabedites. swblh @sﬂmcthnpcxag%zé Benrbwrasi,gemegabine sud eytarabimgy vinca

alkalg}%\é\ﬁg %gqgél%gg 1ﬁpgr]-(% %%%%Hog%?lf:)Vln%c%?r’lge\fn];loreiblne taxanes such

as pdllakBBaRWocEakd] Viopsisnéakd Biniditorsi¥uch Bs irMitdtécan and topotecan;
hydrolgsable ester thereof in sinultaneous, sequentia

cytotgxicmiihioticesushims dpxarnbicing dawgorubiein, mip¥astong@chpesAYEin-D and

. 1nn08§C§ald @ﬁ?ﬁeu&F%g ﬁ%md%%ﬁﬁhfnﬁgﬁord'ng to a further

hVenth on ere 1's provided a
p hﬁf dRER hifea! ofah€ MVEASIH, ttohfPoutié 6f formplaq¥)e bf & PBarmaceutically
hair | oss ar|3|m£ fromthe treatnment of malignant :
acceplghlgisalt on&r vivg hydroleabimesrithergef, a@&#@@dw&tﬁreé dpyspeiation with
s onEE QIR ShnE B {lc gty BRSRBRE Sabhlng g formul

1)) n&@d)e&dhﬂnlstﬁmw&yﬁblﬁﬂ&@ noagggtémnd ifle@s SPartiailadytheicopaund of
phar maceutically acceptable diluent qor carrjer.
formptac@} ey mepyradminisigradtyr nosspsemio mepkte fgsesample tpm%l@firrbwstraﬂon

t h‘l}ﬁgrr:fo%( ﬁa%vdﬁﬁgm@% aht]ilrel& Lﬁ@ [HQ/HH‘?&F thefe &}g@g&%lg? ! glrod of

rnmace y accept
prevémingi ha@r lodsydiiriap yieattledt fstoae of hmremﬁhgrﬁtndccmdltlons with
pharmaceuti cal agent for treating malignant conditions

pharinRggUIICHPERPiowiR 2 PATBERIeBdqd ANl SECh 25 gy Whisl compgises
admﬁﬁ’s%rh%rto gac‘lg %ﬁﬁlf(aq’ fan teﬁ@ctn_g{eieagfdr%g bFY @cﬂﬁﬁ&fﬁd b ®drfhula (1), or a

pharmaceutlcally acceptable salt or irn 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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15 a) a conpound of forrmula (1), or a pharmaceutically
acceptable salt or in vivo hydrolysable ester
wa besee251 in a first unit dosage form b) a  PCT/GB2005/004865
phar maceuti cal agent for treating nmalignant conditions
that is known to cause hair-3%ss; in a second unit
dosage form and c) contai ner neans for containing
effectia dmbimntsif aaoehppendofifotasad®), bod phirmabevdically aiceptable salt or in
ther feature of,  the.invention there is provided the
vivo ggfgr B’ able 88 Elﬁﬁ insimuktanepys, ﬁgﬂugnt(lql)or sggarge administration with an
Gﬁt“c{ salt or in vivo
effeoﬁgg?g@ysa S“ilzaedter t raqelgé&' in the manufacture of a
medi Aawedinhg fooa further ppestentitheinveaftionahdre iomsvidad a lpgarmaceutical
tr nt of malignant conditions wth phar maceutl cal
com%tﬁ&m‘gr Weds P&‘?Vﬁﬁt“’t‘g ar Jogs ariine graéhff tre%tm@weo fapaligaant conditions
with tpHXI%{HcélﬂfbaI £ Wlﬁclﬂ’E&M%ﬁs%g a%o foﬁﬂula%ﬁbor a.
reatment for the .prevention o halr 0SS comnpri sing
pharinheeusidatiynacseptaltle salt of inanvoeiyidealy sabde estavulmdreofpéindesaid
5 d of the formula (I maceu
phariZaCBF A et iy SsesFacol i Phasr G ResBble duent or carier
t hRE@di’f:lmfg Wk 'fl‘ﬁﬁﬁlr b¥heb OS8R Bresit tlﬁ\/eﬁn@ﬁ"ﬁfef@lﬁ ?EG\J]&&J d Vit

acceptable diluent 'or carrier, Wt he si mul t aneous,
compreingntinpound of éparude @), ad mprhasmacaumcmﬂiy caf:ce@tabdaa‘ fadtadriiv eivo

vy A e o TS5BS Dlpcions

 is kna@n a8 cAlRB haiffosst at ed above the size of the dose

required for the therapeutic or prophylactlc

t r degaréing tof furthsapsricetifahe prebint prvshiidrethard io praiidedasict
éomvpsll necessarily be varied depending on the . host

R'1U% ed, the route of adnministration and the severity
a) a Rimpoifd bf for@sm (DEoRE phariatasicatly bttepta¥ sARQBLPEH
) CTﬁOhGBZOOSI 0048(2)2 84 dose |n}ﬁt] he ir)ange f%or’p\gxﬁﬂn%drglysable
ester therexd, v Tyt ungt dgsegafsirm; 1- 50 ng/ kg i s envisaged. The

“b)a %E&g 19&1 ag Lot f? Cttrelfahmé ¥na?i ggz}nq %}8{)&5{/ ?6% %n?\ﬁgg %ﬂuﬁ? gehlr loss; in

~ a secbid amc@mag@min@ﬁnd he i nvent| on,” one or nore other . _

substances _and/or treatnments. Such conjoint treatnent
©) cop@inep Beartior gerfaipingsaid st ardesesond dasagrologss- sequent i al
> RECO?&H? E@&rﬁ;tl?ﬁ%% e;? ﬂ}e @Oenl%onttlage %snpdrI %’jl'dgé‘ ﬁ'le e use 0 of £3 compound

conponents

of thefwemug), iof aipharfticeitically acdeb@blelsaltws & Hive RYAYO[IBAHIOBst&N thereof,

.o di fferent forrrs .of treatnment to treat each patient
in theymapuagiHeesr! 2 medicaseang 4T tonprs eipniaf daisdons during treatment of

mah%ﬁﬁﬁpﬁ{éﬁg{gﬁ,ﬁ%{ﬁ Jt neﬁtggytl Qécqltts[ rt reatment in addition

eat nent . def i ned

heAalOIt‘dJﬁg o aefu’ﬂ:’nyr hpect of| lﬂlli@}ﬁrﬁ:sﬁnt imehwérhtherdy pivided a combination
t her apy. Sucth chenot her apy pay_ cover three main

treatre%ﬁtggrow @geve&teplb? llaHéP%ﬁfé’HtH”ém&d]é“n?deS}faB%@f arg@fqctive amount
o s et SPHETRLKe NSRS ML B RSO o

hydrc(lysableoqstem shea¢dfcoptipanll s togathbr aith aphanestutigdn acédpable diluent or
| e ta xi fen,torem fene, raloxi.fene

carrigg 1 e SRBITaneg L RSAHERES or BrsguE P%@é%sgraelpa Pf @ gifqtiye amount of
a phaﬁﬁg&%h&?lag&ﬁ?&attr&a}meﬁr& PRIi@Rsnt conditions to a warm-bloodéd animal, such

'as man.

As stated above the size of the dose required for the therapeutic or' prophylactic
treatment of a particular cell-proliferatien 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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15 inhibitors (for exanple anastrozole, letrazole,
vorazol e, exemestane), antiprogestogens, antiandrogens

wd toos/oersnpl e fl utam de, nil utam de, bical ut anP@eGB2005/004865
cyproterone .acetate), LHRH, _ agonists and antagonists
(for exanple goserelin acet a’t“e | uprolide), inhibitors
of testosterone 5a-di hydroreductase (for exanple

dosefin thestrgd, fe)example 14160 z'mm/kg; pmfenabky 1-50 m@;@m@hasaged

nase j nhi b mar ta
R, DR Shi{onr st i R ess HSTalt Tat bs AnAlied 8pa sole therapy or
may Erﬁ%ﬁ@ i ad‘dﬂﬂﬁlttb %Q:)orr%t%gnd Gf‘t'hb Hﬁ\féﬁﬁoﬁ)fong BPYMohe bhet §?1'Bstances and/or

unctton, (such growh factors include f exanpl e
treatmlentsdﬁwh odejonntenéa@mamw\mwoa(atlmcvmw Wwepaf 1the yinaulgnewtshsequential

oS PSSR B MRS, SEOMA LS00 1 oo
medlttmrd?ﬁbf(‘)gy ki i9 8SEndl mcﬁbé e @Q@mbﬁ?&'ﬁbﬂ Sf LiffeRan| 'f&%ls of treatment to
kinase Inhibitors and (iii)

treat@ach patichi With aanceellm nwdwabmcaklgly Ghtdmhgxscmrwnent(s) of such conjoint
mhi h d
e SRR B BB AR SRS

| surgé‘f? t Ilaeioﬁ%)fﬁiyeor ch@ﬁlblﬂi@ﬁ@y I SUBh@hBaSthetap nenyf dover @keakdih categories

purine and adenosi ne anal ogues, cytosine arabi noside);
ofthatrapq:ut@rﬁggnt antl bi otics (for exanple anthr acycl i nes

1ik oru dauno i Lubicin .

) § SR e B ARG Mor Bl e e B Ry psppanisms from
thosepdi@'{ﬂeﬁlheieﬂﬁkfdfat i ves (f or exanple cisplatin;

carbopl atin); al kyl ati ng agents (for exanple nitrogen

(i) muettestefic agehisisashnas antigesitozensfer axampl epgmgkiferateremifene,

ralox@éﬁ O(ﬁ{ﬁ%%&en%n}o%giﬁ)(fen%?;gr%n%sqg%rgp Ltto{: gfa%gplg ﬁ-lggfgtrtz)ll g&ﬁzﬁ% aromatase

inhibitoRC(Torsdxiampledidsttcrot, tigrakols evdranodd, ,exérﬁmdfﬁb @htiprogestogens,
t opol sonerase i nhibitors: (for exa

| antlaéén%ewdﬁwwxmpkxﬂlﬁ@mﬁek@hé@laﬁi@sbla@uf@ﬁud% EWPIPtsEPRfeacetate), LHRH.

agon?s@ésﬁl%re{n %b{lﬁgq%r%‘}% te ﬁ%g&gﬁgh%tégwgé%g@%{ors%f tgggsterone

nventi o ere 1s pro

. 5a- dﬂ@_ﬁf@ﬂ% @er&@ﬁnple Shafbradd)Batitihl £52dn ztg"eﬁfit(fdr example

conpri si ng nEound of the formula (lI) as defined ]
metaHeprefaitase @ﬂvebltoaﬁ kemagmastat andanhifivens.of yrakiase plasminegen activator

cancer Ir use

exanpiéiplateled defihil @rowpofaows and hé;ﬁtdw{e&gr()Mh fAabwr sichtihkibitors include
pharmaceutically acceptable salts are al so useful as

- recepqgr 1%?1&!1&1% %nﬁ] g{%}ﬂ%lﬂ)pg I)f %8\&%19&&0'? ?un%?l Hh O(ﬁl.'i]ch a%B\%?‘} {1E0s 191£lude for

. growiglh Eactrs @plibrsliesagroma factorfegeptor aagb(yl%%ﬁqmeaHQase inhibitors and

serm?ftl%@?ﬂﬁgkﬁﬁé lb%rsgrhnyiltro and in vivo test systens

eeva f the effects of inhibitors of
(iii) ceddtipeylifeatiag/tmtiticoplastic drapoaat cmn}mmuolﬁalt}&rmfm w6ed in medical

cats, dogs rabpits, nkeys d m ce, as part
oncolyeyy teh 28 aptimetabeliteifry %F@é%ﬂmf at&@ %glethqtrew@ above -
ﬂuorg&l)zk?rh rh'i@%eﬂﬂdr%@rlam% E’Pgﬁé hid noﬁﬁg&ﬁ?é%lﬁ?g%&mgm atabmoside);

nmedi canment cture features
antitathbwranéibioties éfndemrqﬂ@amhﬂcmﬁmesjl1h&3¢h¢>s)ruﬁ1cmh®tmompomnetsrublcm
descri bed herei | so.a

and Q4o SHIOTRE b ARG S RGP BRGIT AEaRtgs (eerample
msplét%alcgfgoggﬁgf @lﬂg’lg{f‘n&'a@&t? (BrRLhIé RitrodBh fldstab) nR¥shalan
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
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15 (i) tenperatures are given in degrees Celsius (O);

operations were carried out at roomor anbient
woterspesBtiure, that is, at a tenperature in thecraaBeosnn4s6s

18-25C; (ii) organic soluti were dried over

‘anhydr ous nmagnesi um sul phate; evapor ation of solvent

was carried out using a rotary .eva ora or_under

 pharmeerytieal Ripdict GOTEPTBODS &@@90 oyl aq Dawsrflefigyd hgreipbefore

and a"}h Dt ntanngﬁl%o% gul%ft %@efﬁ;@ﬁ:her?e%t{efdr Yor the coni ?185 treatment of

T6gra means 1l omat ograp y on Si
cancgel ; th| n Iayer chrormt ography (TLO was carried out
on-silica gel .plates; 2 in general, the

r ehtftcld(btﬁ@ 1Qhei wiel lemanﬁy i rediHig: the£OmPEHN ﬁ%@r%l%ﬂ) and
i LR LRI ol L GRRING o
deveSap@gdnt anmdddmrdlsaiﬁnnﬁmvmpemﬂ nbivd adsasystens) foy thel egluatien of the

iven for illustration.only and are némsu cessari | ‘

effeqiholoahibiPEIPt sl CHe ARD B dRbORYo AR 256818 dogh, rabbits,

‘mongnﬁéér I?soz{Ha%lce pefsgﬁﬁ g{e‘)ﬁ?:c}q@&enffv@fﬁ% @ﬁ’tld é%qﬁgr e

was Te vii) ven, NVR data is :
| nId the abm'emthér pheirhaeutidal esmparitiorgjporcest, agtimglt iige and medicament

ot on arts per m/llion elative.to
man NS T AHE PR e Ao, PR A P Fposas O the
inve ne é’gbﬂ%él 12teiz Ao lyUS' ng perdeuterio di nethyl

su oxi de (DVSO-d6) as sol vent unless- otherw se
Exagm scat ed; (VI ii) chem cal synbols have their usual

e Ein%osr'gwﬂﬂ#v? e DEiHed D tueTtot s tondirilhe SRl in
whi0 Q0L Q6428{L o REWi§B2005/ 004865 -36 (x) nmass spectra

were run wth an el ectron energy.of 70 electron volts

(i) tenperdteres hrergiva in degey Gelsion (1@ pparaidmsivirn garsied pyieat room or

{
ambigiy Gepetre Moyt o sk Rormistat s Rl BEH-AT e
(i) (ﬁ?iﬂi’@gcqm& Wré&Bie®bvee Bk drosdhadhebinmul phadd; egporaion of solvent 4

are given; generally, only 1ons which indicate

 was t4reieg autelmngreaggarme@ammf wnsiér resiyeedpresste 0BR8P Rpssals;

4.5 i(i"é?lgl%) th“ﬁé‘r‘%ﬁ%%m'é’gﬁ%ﬁg ¥Sgto gq g\ﬂr_l? :g gﬁl ) unl ess

(iii) SispiaRigkdpha|rhéans ORsH dhtrégkhﬁd ﬁghﬁ) ofl silian gélpthis wypmfrommmaphy
have not been resolved (XII) where a synthesis is

(TL@rwey ¢avaed ey opasilicg gghalkgous to that described ina -
(iv) In P e\rlller%ysthe @@ fge%cﬁg?ﬁ@gyfgﬂ%\é\ga %2 ﬂhceartd“t%aéﬂdn tixﬂ%loa% given for

IO equi v ose us revi ous

. 111us&5t@<5fpdnﬂy, (xvi) the follow ng abbreviations have been

. THE h f
(v) fmai\P@idH%tﬁ hwtl feafsaifaﬁa%nﬂ gro%r%?@&@r ataﬂp?mar@éqr&%e (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 ‘material 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 dimethy! sulphoxide (DMSO-de) 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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15 MeOH net hanol; ether diethyl ether; EtOH ethanol;
HATU O (7-azabenzotri azol - |
WO-2906)061251- 3, 3-t et ranmet hyl uroni um hexaf | uor oplreITEIEDES/004865
- 20 DCM di chl or onet hane; cPr gécl opropyl; RPHPLC
reverse phase high perfornman Iqu|d chronatography,
. HBTU O benzotriazol - | -yl N, N,
(X) Fpass; SPEFtEAWETRyER M aarﬁlecrren gmrgm pé B0 elsotien ¥oltsI6 il EEvical

10n1§lcN‘ (ﬁil' @Pﬁg@@ﬁ&%?ﬁk }'er %rPE - Cvglheée mdg&?@dglél)z%non was effected

by d])ec$1(od|1mmeEI)d&§l&aﬁmtb©ﬁfb)1ﬂﬁﬂldn@€FNB? or eléArospray éESP) values for m/z
trlethlagl DMFDVA N, N- di net hyl f or mam de hyl
are glyvepgenerayy, lﬁwbd%?ﬁ W dhindigat ﬁbﬁ@amt Tagsd aneARIeIEdSand unless

oSy hAs U s Tl BLSLe o3 o). v

(xi) 4nfeds {tated sther\(mpg’ ter@pouidh ybnt&ngf‘ﬂnCES%theﬁ'lcally substituted carbon
yl am nol-3, N, N-tri.nmet hy benzamn de

di
and/g}/ ‘Iég%l%rlj”g%&we not beegeselsedsi ni dazol - 4-yl ) - pyri ni di n- 2-

(xu)yxlvl?éfb Q%%ﬂtgfgstl%%gleg&rb X%RF}E’%&&%%%%T%% tgﬂgg&escnﬁég C:)apéngaﬁﬁ

exaruahe kﬁkmml@ur(t@uséﬂgre the 38@1limadhr) radi@dquivalents to those used in the previous -
4- br ono- 3- et hyl - NN- di et hyl - benzam de (I nternedi ate

exanpley " 82276160; 0.9 mol, 218 ng) were pre-nixed in

(xv1}jth@)f§1|1’&v1§1§ am)rl:vi‘dﬂgﬁé'ha@e%e%rf fggn at mospher e and the
reaction was heated at reflux under nitrogen for 24
hoddd The reacti mtrahy\dwﬁpamr ed directly onto a col um

ica gel and s,. el DCM 1. 0% MeOH DCM
10@4gfinally 2. %Wﬁ ite foam was :
' obEad)Aed (0.219, BhWWAcethVR: (400 132 Mz,  CDC13) 8.35
1H) 802(d1,7§8(s 1H), 733(s I H),
Ms:Q , 6. ofeflpollH), 6.86 (s, 1H), 5.58

t, 3. 07. 6H), 2.57 (s, 3H), 2.35 (s,
H?‘%ﬁ 44 (d 6H) dleihy} 2y Exanpl es 2-20 15 The
f OEt@MI Nng conpounghaysiy e prepared by the procedure of

Example 1 and on the sane scale, using the
apPAdpti ate ani deOSK?'émbengotm@fll- )-1(1n®,8 Hewhrodthyluronium

g;gpar ation indi GaLe udmphosg atcomTer cially ava| | abl e)
4- DB sopr opy| - 2- aehldydmeihhdeni dazol - 4-yl) - pyri ni di n- 2-

cPr ~ cyclopropyl; |

RPHPLC R reverse phase high perfofmance liquid chromatographys;

HBTU O-benzotriazol-1 -yl-N,N,N’, N -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.
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" benzamide

ylamne (Method 18). ONR3 NNJ\ \ R NNR NW

2006/ 064251 PCT/ GB2005/004865 38 MON 00 -~ - MM
waR00bl0&dks1 --i 00 00 MM MMMO0O 0 Ox d M PeT/BAM0BD04865
ONO~ Mvi ~~Mx N x N Ox ~x ™~x ~000 x x N

-- Mr-, x» -~x N coil O(ﬁ?O"xxx,Mx~~+xpxx
Ovyi x ¢cn} V1CG -~ QM 0006 06 00 ~C" O kr)

Exampltl O-r CCxr+x Mx N MO0 x Q 00 V) DO 00 DD
- .

N _N-trimethyl-

4-(3-Isopropyl-2-methy1-3H—imidazol-4-yl)—pyrifnidin—2-y1amine (Method 18; 0.15g,
0.69 mmol), Pd(OAc)Z (10mg, 0.02 mmol); XANTPHOS (36mg, 0.06 mmol), caesium
carbonate (0.45g, 1.38 mmol) and 4-bromo-3 -methyl—‘N,N-dimethyl-beniarﬁide (Intermediate
4 in GB2276160; 0.9 mmol, 218 mg) were pre-mixed in dioxané (5 ml) under a nitrogen

~ atmosphere and the reaction was heated at reflux under nitrogen for 24 hours. 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. A white foam was obtained (0.21g, 81%). NMR (400.132
MHz, CDCl3) 8.35 (d, 1H), 8.02 (d, 1H), 7.38 (s, 1H), 7.33 (s, 1H), 7.28 (d, 1H), 6.93 (d,'_iH),
6.86 (s, 1H), 5.58 (septet, 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 procedufe of Example 1 and on the
same scale, using the appropriate amide starting material (method of preparation indicated if

not commercially available) and 4-(3-isopropy]-2-methyl-3H-imidazol-4-y1)-pyrimidin-2-

~ ylamine (Method 18).

O

_ N \N‘_ N RIVR2 _
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5- Fl uor o- 4- (3-i sopropyl - 2-net hyl - 3H i m dazol -4-yl) - pyr

imdin-2-ylamne (Method 5 17; 0.15g, 0.69 mol),
warzioade21 (10ng, 0.02 mol ), XANTPHOS (36ngy, OPOBGB2005/004865

nol ), caesium carbonate (0.45g, 1.38 mol) and

4- br ono- 2- f | uor o- N, N- di net mAl--benzani de (Met hod 8;

0.70 mmol, 173ng) were pre-m xed in dioxane (5 m)
xam@[éen a nitrogen atnosphere and the reaction was

eat ed at refl ux under nltroen for 24 hours. The
) 1] A< 3rispprepy l @rmethy|-IHd pidazgl-dyDopyrimiding 2 yiamino]-N.N-

el uted vvlth DCM 1. O%l\/b(]—VDCMlO and

dxmegm:%{llg?{i]i}nﬁ@%% MeOH DCM Wi te foam obtai ned (150ng,

5 994F luchdB-(3 466prd32-Mrethy |- CBGAIaz81-32 1 -pyrirhidi-2-yFarfiie (Method

(d, I H, 7.60 &d, I H, 7.3.7 - 7.33 lgm 2H), 7.16
17; 0 kbg. P-6mme) Sl Opsisfd @mg, 6.8 mmply XANTPHQS (36mg, §:06 gmol),

. ' ‘ <o3 B 4 | .
caesifcapbople (Do 08w ehubin 2 TP Bt aP B
(Method 8 £@IT0 mnef], EXdaig)Iveer preamikedin dioranes@nel) faddre, nittsgehg

- the appropriate amde starting nateri al ?ms od of

atmogpheie,angt the feacHon Wat Bepted at rﬁ%wex elehBitioRsh ArsalSpejeaction

o e TV B Y A i

and finallp 2.5% NMeOHMDCM. Whiterf8am Ob@ied @] £D1Hg,( 9% )ANMR- (4509 B2 MHz,

codp $e Wibg e Rogl 18y Tt -diiscm ™ pibusHl Ko

- (septM, XH), 3.¥3 (s, 311),297 & NrfN2MoNs, 38121 ¥4 (4, 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.

Z "N N
\J\' 1|12

I N N , R1
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- HBTU (257 mg) was added to a stirred suspension of 4-{[4-(1-isopropyl-2-methyl-
1H-imidazol-S-yl)pyrimidin-i-yl]amino}'benzoic acid sodium salt (Method 56; 240 mg) in
DMF (8 ml). The mixture was stirred at ambient témperature' for 20 minutes, then 3-
afninotetrahydrothiophene-S,S-dioxide hydrochloride (170 mg) and DIPEA (139 ul) was
added. The mixture‘was stirfed at ambient temperature for 18 hours, then diluted with EtOAc
(80 ml), washed with 2N NaOH (80 ml). The aqueous layer was extracted with further EtOAc
(80 ml).and.the organics were concentrated in vacuo. The residue was purified by RPHPLC. |
Fractions coritaining product were poured onto a 10g SCX-2 column, washed with MeOH,x

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 - 7.77 (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 following compounds were prepared by the procedure of Example 75 and on the
same scale, using the appropriate amine starting material (method of preparation indicated if

not commercially available) and the aﬁprqpriate acid.
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7.47 (s, 1H), 7.13 (d, 1H), 5.78 - 5.71 (
(m, 2H), 2.51 (s, 3H), 2.48 - 2.40 (m, 6H%;

7.46 (s, 1H), 7.13 (d, 1H), 5.78 - 5.71 (mp
3H), 2.44 - 2.38 (m, 6H), 1.52 - 1.47 (m,
(400.132 MHz) 9.77 (s, 1H), 8.45 (d, 1

6H), 2.41 - 2.36 (m, 1H), 2.25 - 2.20 (m,
(400.132 MHz) 9.77 (s, 1H), 8.45 (d, 1

(400.132 MHz) 9.75 (s, 1H), 8.45 (d, 1}@
(d, 3H);

7.46 (s, 1H), 7.12 (d, 1H), 5.77 - 5.70 (

2H), 7.03 (d; 1H), 5.65 - 5.57 (m, 1H), 3% gmz @1,@133)

2.79 (m, 2H), 2.49 (s, 3H), 2.15 (s, 3H),
(399.902 MHz) 9.22 (s, 1H), 8.40 (d, IPQ,
2H), 2.95 (s, 3H), 2.49 (s, 3H), 2.17 (s,

2H), 7.03 (d, 1H), 5.64 - 5.58 (m, 1H), 3
2H), 1.46 (d, 6H)

(399.902 MHz) 9.22 (s, 1H), 8.40 (d,
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To 4-[5-ﬂuoro-4-(3-isopropy1-2-methyl-3H—imidazol-4-y1)-pyrimidin-2-ylamino]-
benzonitrile (Method 21; 180mg, 0.54mmol) was added EtOH (5.0 ml), water (2.5 ml) and
KQH (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 (108mg, 5‘7%). NMR (400.132 MHz) 9.82 (s, 1H), 8.61 (d, 1H),

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

G, 3H), 1.47 (d, 6H); m/z 355.

- Example 92

2-Cyano—N-cyclopr0pylj4- {[5-fluoro-4-(1-isopropyl-2-methyl-1 H-imidazol-5-yDpyrimidin-2-

yl]amino }benzamide

5-Fluoro-4-(3-isopropyl-2-methyl-3 H-imidazol-4-yl)-pyrimidin-2-ylamine (Method
17, 0.20 g, 0.85 mmol), PAOAc; (16 mg, 0.068 mmol), XANTPHOS (60 mg, 0.10 mmo]);
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 atmosphere 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 (1 87 mg, 53%). NMR (399.902 MHz, DMSO-d¢ + AcOH-d4, 373K) 11.48
(brs, 1H), 8.52 (s, 1H), 8.23 (s, 1H), 7.90 (d, lH)', 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-Cvano-N-cyclopropyl-4-{[4-(1 -isqpropv1-2-methvl-1H—imidazol-S-yl)pvrimidin-2-

yl]amino}benzamide

The title compound was prepared in a similar manner to Example 92 except using 4-
(3-isopropyl-2-methyl-3 H-imidazol-4-yl)-pyrimidin-2-ylamine (Method 18) in place of
Method 17. NMR (399.902 MHz, .D.MSO-d(,V + AcOH-d4, 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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5-F1u0r0-4-(3—isopropy1-2-méthyl-3H-imidazol-4-yl)-pyrimid_in—Z-ylamine (Method

' 17?'.149 mg, 0.63 mmol), 4-iod0-N—(1-methylpiperidin-4-yl)bénzamide (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 reactioh mixture was cooled, filtered, the filtrate was

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

- afforded the title compound as a colourless solid (190 mg, 67%). NMR 9.78 (s, 1H), 8.58 (d,

1H), 7.9 (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), 158(apparentt,

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

Example 95 _ ‘
4-{ [5-Fluoro 4-(1 1sopropyl 2-methyl- 1H-1m1dazol 5-vl)pvr1m1d1n- -yl]Jamino}-N-

(tetrahvdro- 2H-pvran 4-yl)benzamide

_ The title compound was prepared using the procedure and scale descri‘bed above for
Example 94 but utilizing 4-iodo-N-(tetrahydro-2 H-pyran-4-yl)benzamide (Méthod 30) in
place of 4-iodo—N—(1-methylpipefidin—4-yl)benzamide (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,

" 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

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

Example 96 _
4-{[5-Fluoro-4-( 1'-isoprgml-2-meth?la 1 H-imidazol-S-vl)pvrimidin-2-y1]amino}-N-piperidin—

3-ylbenzam1d
To a stirred solution of fert- butyl 3- -[(4-{[5- ﬂuoro 4-(1-isopropyl-2-methyl- 1H-

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 andvthe 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- B
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OoyVyRwwww? ~ 3Nk~DNOO O ee v p 00 o0

00 00 o0 cn WD 2006/ 064251 PCT/ GB2005/ 004865 -58-
wax@npéesOl 4-[5 - Fl uoro-4-(3-isopropyl - 2- met hBtF/B8B2005/004865

"Himdazol -4-yl)-pyrimdin-2-ylam nol - benzam de To

4-[5-f1 uoro-4-(3-isopropyl - -B0ret hyl - 3H i i dazol - 4-yl ) -

pyrim di n-2-yl am no] - benzonitrile (Method 21; 180ng,

©5.35 Qm5141l‘f)n318)8 ) (r&dﬂé);l 30CH66 En O2HY, 2.52uat % ufdr DVBD),205-2.30 (m,

gpgnp HZ) The reaction was heated at
4HUP6?’]QM 2@‘1&9&?’52 he4EtOEE/2 438roved i n vacuo
and the reaction was extracted with DCM (3 x 50 nl),
dried and the solvent renobved to yield a white solid.
ExapM973 nl) was added to the solid foll owed by ether.
The oI|d was flltered and dried (108rTg, 579 .. NWR
duimh3 o [Rathroray4 -4 b-ig ng. ymethy hH . dazOl=§- yrimidin-g
7.39 (d :
. H),' 2.54 10 (s, 3H),
1. 5I-'Flt(odo 4&Bblsop1’blzy1325ﬁlethyE2HFrp11dazﬁB4 -yl)-pyrimidin-2-ylamine (Method

17, lé9fn|1gj§r(gN- Cy& %Ef&%@%l@ (4ziq@eﬂ§qy1)fmmo Jpiperidine-1-carboxylate

(Methba Hl dz@%'% .44 hRN) B&lﬁddfhn? acetdtt AT300 BERAANT), %AlllfrPHos (33

-Fuoo4 3|soro -rrehI-SH-lmdazoI
mg, 0.6 timmd?) gddameslam(dkiﬂidn@t& 4 1127mg01 .20 ngpolpwete smmld)a1 reﬂux in1 4-

o0 (i 08, b SN, (80,1000 ot

s ﬁlteréd Cﬂ’HeCfﬂ&‘at% V@a)é%%’pd}ht@?l ¢ ARYOBYE tHReRAAN ﬁﬁlﬁt’,@lw:@@&s dﬁlhase HPLC.

mmol ) were added to di oxane
Trltuaatmev1th ethmﬁeffm@qdetha title Cbmaolml asta Wis@Golid (2\3 ngr @%é)/@ MR 9.79

A Burfi . 0

. 1y Sdatin sl YD 2 el g A AR . Y33 S . 1,
8ot 08 BB T T D8, 6 e
DMSsb944 -63 (e, GH)d 463@%) 1174»891‘10brs 1 H, 852 (s, 1

H), 823 (s, 1 H, 7.90 (d, 1 H, 7.63.(d, 1 H, 7.41

(s, 1 H, 535 (septet, 1 H), 2.68 - 2.62 (m 1H),

o lﬁrﬁﬁor{&ﬁSﬁi‘ﬁn%ﬁ}a‘ﬂ&u{lﬁi 6H), 0.99 - 0.93 (m 2H), 0.91
_' m - 20 25 Exanpl e 93

20

25

30

Met

2- Cyano- N-cycl opr opyl - { r4-0 -isopropyl - 2- et hyl -
dazol -5-yl ) pyrim di n-2- yllamno } benzam de The
e conpound was prepared in a simlar manner to

4- Br&iﬁamQN&hx&Eth@KBQManﬁkﬁd ng 4- v
~ 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 4

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, CDCly) 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 ml, 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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(3-isopropyl -2-net hyl - 3Hi m dazol -4-yl) - pyri m di n- 2-yl
w@mionec428kt hod 18) in place of Method 17. NVR(BEB206/804865
MHz, DMSO d6 + AcOHd4, 373K 8 44 (d, I H, 8.27 (s,
1H) 7.95 (d, 1 H), 7.62 1 H, 7.42. (s, 1 H),
7.08 (d, 1 H), 5.52 (septet, 1 H, 2.68 - 2.62 (m |
the rédction vad QX&&tecﬁxlthh DCM 52 éﬁd,OOGle) dried 9Ad the&o%n( Was 2foved in
0.91 - 0.87 I—;}) WO 2006/
vacur»@ry@sbwéyt@)misb@ g%ﬁ)@IMPpK?@9§é4MHZ{@DCIs)7 62 (d, 2H) 7.55 (d,

t hyl -
ZH)’&lét#g%dg{z)éﬁfoé-(~1%?r?¥nbé$nn§ yl)/l amno } -N-(1-

_met hyl pi peridin-4-yl )benzam de .
5- Fl uor.o- 4- (3-i sopropyl - 2-net hyl - 3H i m dazol -4-yl) - pyr
Mﬂmﬂ_%nn 2- yIamne (Method 5 17, 149 ngy, 0.63 mol ),
- jiqeeri di n-4-yl)benzam de (Method 29,
pal | adi um acet at e (9 ng, 0.04
mmaromk%bﬂ'ﬁymwﬂ&e (‘ﬁgpg, Q2£85ﬁmb’1)mla)s addet toda@81 @00 ml), to this was

. carbonat e (412 ng, tirr t refl ux
addef TEA 4 %%%?em(rwl}r\lo)“om%@rg? tw\w %‘?lfwlapﬁ%g%%vlfaavne (17g;
29.6 ol? e reddti®n WERGHHOD £F 1Yic Sefa?éb&ﬁgg&gch d WD Y HCI (50

trate was evap orat I'n vacuo e resi
ml), pherreéqtled wag ex&m&azctmthw (PIRLIGO il dried and dre soltent Bfahmmoved in .

vac_ﬁ%%@,g{e £ g@/goq%\‘kh;\?t @%gﬂ”@%ﬁﬁsﬁ ﬁgﬁﬂj@ﬂbcﬁ,? a8, 754 (@,

939
g SR A R SyTL o, B g s

2.52 (s, 3H), 2.15 (s, 3H), 1.98 (t,.2H),'1.81-1.67
2H), 1.58 (apparent t, 3H), 1.46 (d 6H); mz

Methodd 15" Eyanpl e 95 4-f

4-Brdmio B f@4r8bdizbrhideS OPr Opyl 2-met hyl - I Him dazol - 5-yl) pyr
- 1mdin-Z2-ylTamno }-N

(t é&my&ﬂu@%wwmama)olget&m@bamdm P@bcmtqa(étﬂgdm :

mmoiﬁ\gvg esg?l zg%ﬁg{(]%eég&gﬂtr &C‘i%}d F{Oﬂlﬁglgd I?e%’?ed tgcﬁfu%(rflop ?%our An
extraé?o 4)) gd)@sé%gﬁlqjleﬂﬂiﬂme fwas ahtidydndnhdredto dienaietideed e hegr. The
I n ace O

. reactipn \M@ﬁdﬁomleeil eﬁtﬂtcw@wplrdpyéﬂl\ﬁ (Ghx 409 ) éﬁ@(ﬂihﬂil(blﬂéle Erkveniodas removed in

- vacuﬁ%%_.&y]g b%’l E%Ihefii,%thseg lw!;z)ag %%% t? lat J)lr\}gg@g x[fﬁg F_ﬁaﬁ@; rg%)terlal and

the sél(ﬂd wai’&tlrr&i f%fl 10 d‘unut@s!‘ﬁnd fiteddd {ohivelthé kitle 50511;05&1(13@ 18788%%). NMR |

<4002|3|? M bgs 1%976&@4 kf@);?%ﬁto(d Thes 2l (ugﬁofap 5¢{q, 1H).

- 1.46 (d, 6H) mz 439. 25 . Exanple 96 4-1[5
-Fluoro-4-0 -isopropyl-2-nethyl-1
Methbd 81 dazol -5-yl ) pyri mdi n-2-yl ]am no} -N- piperidin-
T 3-ylbenzanmide To a stirred solution of tert but yl
QB&Q%Q@BM%4 (1- |sopropyl 2- et hyl -

S 8 0 D00 ey g 1502
mmoiBX)w&G drsgolv@d 008 oxamel (¥ 0mi), Waiet (4Dmi) and/kmteddad exflux for 1 hour. An

acetic a 2 m The rred
extrafi)d) gp H%r prate Wﬂ%ﬁﬂeﬁ és‘g&e\fg?%mfléﬁ‘?é\y \f%rch O‘gntf‘q Jfaction was
coolddekithtfedPiih DICRE (P¥ 100 MiF HrRA988 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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chromat ography (SCX-2, | g), to afford the title
conpound as a white solid (29 ng, 71 %9. NWR 9.78 (s,
wo 20dp/0682568 (s, 111), 7.88 (d, 111), 7.79 (d, 2&H/GBZ0034004865
(d, 2H), 7.37 (d, I H3 5.32 WD 2006/ 064251
PCT/ GB2005/ 004865 -60 5.35%m 1H), 3.88-3.70 (m
1H), 3.00-2.66 (m 2H), 2:52 (s, 3H under DVSO),
MetRodl6- 2. 30 (m  4H under DVSO), 1.90-1.56 (m 2H), 1.46

(d, 6H); n12 438 Exanpl e 97 5 tert-Butyl 3-[(4- {
4 B DO ‘!IE » AA Sla Nk 4.:.1.. 220 en’et hyl -1

H hrﬁrgﬁ%g% l% Yik gluﬁ'(!i‘og 4.65mmo ) was adged to DCM (50 ml), to this

yl I'am no} am nol ti'dine-1" -car
was addedwoniyd 4hl(>8d¢ e(b(f)lrmm& 972mnml)i@nkl43dﬂepmfdam tté—rydtc)xopwas stirred

I mdin-2-ylam ne ho
untikng gas bx@tsg,l?éerated (approx 0 rrﬂns) To %he reac ion was adm dimethylamine (20 ml,

2N 1% I'\l/{lb—%P‘hyog&) g%h-@%ﬁ)ﬁb)@ 'Ehﬂg& Rir efl{lg‘tﬂé +un%?é's e ﬁ&ﬁ% ql(l%n;hed with |

adi um acet at
saturaged sedmm lnimbamate(@ﬂwﬁlal@ﬁd (eStSactaDwmg ethér (5¢ 1 06mml)) daedand the

. caesi um carbonat e were st.i r ed at
SOV A RVER 4 PG T ¢ ggﬁ‘l“iw St T, g Bz Sumn

chrofifa 6 eRutin@ Wit W0oh) @Her / {5bRexaB@H0bPALER /)‘igd}feﬁaﬂ’@ﬁld finally ether
cool’ed and iltered. The filtrate was evaporated in

A cleagum (}imin‘tdw@ 0 289N MR (209 904 BYHz &MIeCkE7 38 65 d HHPLES (d, 1H),

7 0431%5? S1edrath Bt abef b T e (S 0P e 56"
1H), 8.01 (d, 1H), 7.80 (d, 2H), 7.72 (d, 2H),
37(d 1H), 5.53-5.36 (m 1H), 15 4.04-3.64 (m 3H),

_M269(m 2H) 2.53 (s, 3H under DVBO) 2.54-2.35

) .94-1.63 (m 2H), 1.46 (d, 6H),
fon of Starting materials 20
'VEHJ’B}Gmla ﬂm@ﬂ@[&n%ﬂa@itﬂ@b@ﬂ 6 HBMIAWESLaddéd BS DOM (50 ml), to this

‘benzoyl chl oride 22.8 mmol ) was added to

‘was Qq_ctgag orrply] cllpdde @. lhtinl:, 6 Yhmmobdad ¢ drews ¢f DM Fpihe rg@tlgn was stirred

reactron was stirre

untll(nf Ia)s v»]lcag lhbg g (?}%ﬁ&ﬁ?O %lll'ﬁg f‘g %etrlea?ctlog a%“ ?E tcp r%gt%n]am%ie 30 ml

2N ihQWF) bﬁﬂ HeGreition Gvas Uaited et a\fﬁli'therH@ m{nﬁte@ beoréEelﬁé qidnched with

the reaction was extracted w th

 saturgledesgdigmubiearbonas (ﬁ@ﬁﬂl)v@%rapf@ﬁw@oethqx (2 %d@Qéﬂlﬁ dirVidéFl@ the solvent

was YRl Byl SRy G, C3RP, 5se S50G B amcun

of DGN,’[,,to iz wa 8ddv tetted aizd 36hekaBe ontil-aNvhied doyild ;bﬁﬂﬁlam'di E‘ he solid was
chl oride was

' b . 0q, I
*ieicd oo G5 R 350 hae Rt Aol e T 7986 410, 7.20

ﬂytg I t i gof met hyl am ne (20
@1 26 @%L lﬁlﬁeéliagd 3%;?2 ?ﬁzn&l}v%/ao% stirred for 1 hour
bef ore bei ng quenched with HC1 (2.0.N, 50 m), WO

Metl%gdog/ 064251 PCT/ GB2005/ 004865 -61

4-Bromo-2-fluoro-N,.N-dimethyl-benzamide

. 4-Bromo-2-fluorobenzoic 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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the reaction was extracted with DCM (2 x 100 nl),
dried and the solvent was renpbved in vacuo to yield a
wowhictoe430l i d (4.8 g, 98% . NWR (299. 954 MHz, €DTLGBR005/004865
7.62 (d, 2H), 7.55 (d, ZFﬂJ6§i 16 (s, 3H), 3.00 (d,
GFD mz 215 5 Met hod 3
. onD- N-c cl opro | - benzam de romp benzo f\;?)(
54@%&& @89€@ Sz EDEnhde §d.Ukb, aaaea 26 6mpei- (31 B0(snd B) 2.92 (s,
3H)1ﬁ/t hS was added TEA (7.0 M, 50.2 nmmol) followed by
thé sl ow addi ti on of cyclopropyl amne (1.79, 29.6
mmol ). The reaction was stirred for 1 hour before
bei ng quenched with 2.0 N HO (50 10 m), the reaction
M.e_thg&zextracted with DCM (2 x 100 nml), dried and the
infflde Vacuo to yield a white solid
869 799. 954 MHz, CDC13). 7.60 (d, 2H),
7. 5£Br()nhp 2- ﬂiﬂ)rpbﬁlzzﬂz desd (2.0g:1p,1 rﬂm@B was2ad8é&d (oDCM, ) this was added

oxalyﬂgﬁi)rgl%& b, fl{:g J64 p Qﬁgg%dg%ps o%@MF ntihé réZa%t]ion \'\,{,Eg ?tlrged until no gas’
was ﬂbgﬁﬁg‘egé) %1 an@ns? YED@R ?Qcﬁ:ﬂgn QV%F Q@ded]tgemso e ml 46.0mmol)

sodi um orate (3.0g, wer e
follosiied oamaethiyl Bmine, (1 \atle2. 01(\14@ mH)F )aﬁlde teectiondvaststirredl Ifamefrums before

being e PEAEECIGRDaEt By B SPRBRRRITS SD. BREFiha e

‘solv&ﬁ%fs r@RoWRSH $8Q0e The EBthinaE s&1EH ‘Wla§ Burkd t(yzpaésnl% er&héh, a plug of

dried and the solvent was renoved in 20 vacuo to yield
sﬂlczaelwhng withdICM, thetabrinedgsllawdetd vas dildesdob\28%aether/isohexane and

suedd 57 B i Blotsfnt ey San ey, Ol el e- 52000

NMI( %29‘99954&%%1 cbltdﬁe 8(0%)Q@ 11=§27 wia 111)7343( lod, SLH)' 6 6% ébrz 189), 3.03 (d,

3H);Hyz 23Rkt hod 5 25 4. Brorm 2-chl orobenzam de
4- Br ono- 2- chl or o- cyanobenzne (2.0g, 9.3 mmol) and ,
sodi um perborate (4.3g, 28 mmol) were dissolved in
Metho®x@ne (40nl), water (40ml) and heated at reflux for
our . .An extra 2.0. g of perborate was added and
peltbangarideor 1. hour. The reaction was

Cogllﬁg?‘no%hu&%Bgrgo acﬂi @% tém%@%;{yeal)dgecp{o Vﬁéltvla?odth'ish\%as added

renove

oxalpladhldtidel Ranl, 189 n&ddB dmtl @ deb3PIDMF athy réaetien Wafgtirred until no gas
starting material and the solid was stirred for_ 10
was Hbefated §anprex 3§ mins).ekp the repsgjon wwddqut{lzl@ml%(é 3tk 46.0mmol)

follo?ggjog &I%R‘%%I%ﬁv%e (]1 1@%’ 1 é@'@?cgb (')[21}: 6%%%'1 whe st for }8 mitutes

befoRBeRARNCHLIOHRCHCI {BAN, IS/BtnliiQd:xﬁracted w1th DCM (2 x 1OO ml), dried and
4- Br onp- 2- net hyl - N, N- di net hy I-b1e
the sglvepiygs rzrw%w T9EHS ) Yieldd slif] 1@?9501‘4 V@érﬁ%ﬁF? lrwaber (30 ml) for

t RI [ o
o HFEASE P N D gy o
(299[954MHD,I’CME) §199I(f atl), 7.40 (d, lH), 7.29 (d, lH), 6.69 (brs, 1H), 2 97 2.89 (m,
1H), 0.88 (q, 2H), 0.65 - 0.60 (m, 2H) m/z 259.

Method 11
4-Bromo-2-chloro-N,N-dimethvl-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 trie_thylamine (2.9 ml, 21.3 mmol)
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5 until no gas was liberated (approx 30 mns). To the
reacti on was added dinethylamne (20 M, 2N in THF)
WOoax00b/46azs1r eact i on was stirred for a further 1POTVGRAV@T004865
bef ore bei ng quenched with ggturat ed sodium -
b| carbonate (50 M) and extrdcfed with ether (2 x 100
ried and the solvent was renoved in vacuo to

» follweéi lay @W&M]@anlﬂﬁ mi Ehgyraactiviswaustirfadddr 10 mimoésuafore being

e RETHRARCLHTR CRORDS o salaanse, RO
was @hha\i'daled vladudxo 1@9 %gumNrYBe ggﬁgvvﬁ%lﬂ)mza &m%@:hr%nﬁﬁ)graphy

7..35 1H),
elutlg_ng grgth(%% 3}h}er/1sghgc,ang 540"/3 pt}ler/mlzexgn@and\,ﬁmdi]orcttﬁer A clear gum was

b B 038 S KB LR P CER T S8t et 717 @

1H) 23t ek, BH)DCM((stmn)/zzs@ this was added oxal yl

chloride (0.61 m, ‘6.97 mmol) and 4 drops of DVF, the
reaction was stlrred until no gas was |i berated

Metﬁ@&’ﬁﬁox 30 mns). To the reaction was added

mne (30 M, 2N in THF) and the reaction was

4Bmmopz-ebllof(pN-@cfolmrddvebeﬂzanﬁdmut es before be| ng quenched

:13 sat ur at ed sodi um bi carbonate (60 m ), extracted = .

f‘ T8fvet-chlgrobenzsic agiq (1.0g.idetimanad) Wh%aa@@d\v@ﬁpmom}as was added
|

oxal&lpcgﬂs?dér?%e(ggl Iﬁﬁgﬁnﬁnﬁ drrrl? gdncll)r %’\61* IBI?IPS[ Ek% getact-{{}hwgs %gred N8R no gas

was fticrettdtppeox 3h thinsed)eRathe redrtioh was whdddetrigtlylathine (2.9 ml, 21.3°

ted The sol.id was filtered and dried (1.0
mn} GiloReRR CelopeBaimine (Ceibes8mmaly s reactipg way sted o 10

mz 229
drle(ﬂa@tbﬁmlzeﬂtlmﬂmhkdd-zd|vnald1[y>ly-1éié azakd. (Eher was added to the solid, this

4- Br oro
was SHFROr 56 BRRHIET BFTom e it st 5k it Sif aess obtained (1.0g,
86%NIM/z5357 nmol ) and 4 drops of DMF, “the reaction was
stirred until no gas was Ilberated (approx 30. mns)
To the reaction was added triethylamne (6.3 m,
Metl'd'mk;% 30 foll owed by dinmethylamne (10 m). The
e Sction was stirred for 10 ninutes before bei ng
extracted with DCM

, mmdtesH)eforZ b%&ﬁ)c{u@nctﬂeh')wmﬁﬂgﬁ(z(@fd 50 ng‘} ex@ac@l 4 DV x 100 mi),

4-BromecmethyWehihnkigt (2.0 N, 50 mi),
(2 x 100 ried and the solvent - was renoved in

va@%omwﬁem@tbvwnmbegmmm pUmitholp svay addeddab FQH/water (4:1, 180 _

. ERETHSBEEROIFLAL 19, il PRl SOREA LSRN S A00h

hour§. Thageactih 209 ﬁfl@@é&@coepgbﬁgwﬁﬁt@%ﬁ S E‘t@?‘l égs@emo%n vacuo
%29 954 MHz, CDC13) 7.3
until 2pfo ofghq_grxglgal vg,ql.])me gengagne(ds he SHid wag ﬁltqqdand\,@udquMR5299 955

MHA TGRS, 114386 Jh00 T80 AR T EBTA® 6 1hrtd (o oz 215,

added to DCM to this was added oxalyl chloride (1.2
m_, 13.7 mol) and 4 drops of DMF, the reaction was
Met ed until no gas

4-Bromo-2-fluoro-N-( 2-hydroxy-ethyl)-benzamide
4-Bromo-2-fluorobenzoic acid (2.0g, 9.2 mmol), HATU (4.1g, 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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was |iberated (approx 30 mns). To the reaction was
added triethylamne (6.3 m, 46.Omol) foll owed by
woreobhyéam ne (10 mM, 2. ONin THF). The reacti oPCTEB2005/004865

stirred for 10 m ns before 10 being quenched wi th.HCQ

(2.0 N, 50 m), extracted wi®r DCM (2 x 100 inl),

dried and the solvent was renoved in vacuo. The

gum@hrs purifield smlcbrimnmlrpmauofgra@dy b})utlpgmthr@% Et@Agisoheing g10%
silica elutjn bt ai. ned yeIIowsolld

B0 ffioliuaptnd by SO 4 SoReseHe it Gl
o TP R TSR A,

3.658q,@M)( 2.44 (t, HH); nd/z264(d, | H), 7.31 (d I , 6.64
(brs, I H, 3.03 (d, 15 3H); nlz 232. N@thod 10
4- Brono- 2-f | uor o- N-chIopropyI benzam de :
Metﬁ0§§)m§ 2-fl uorobenzoic acid (2.0g, 9.1 nmol) was
DCM to this was added 20 oxalyl chloride
4-BrérhoV-(A-hydr@xv-etiwijenaamidé dr ops of DMF, the reaction

B e e

(6. hHi 38 ﬁﬁn% prefnpikbOWEICRY (70%AT) AR SRYL L 18 nfidu@8 o thiSwas

reaction was stirred for 10 m nutes  before
added érh}glrweﬂwlwdne\;(]t 8245130 nfrolp an the@eartipn wak stimed foaf aviiatther 1 hou;

beforepiyatisnebayidl 208 MG el b rnedeiih ks SR EHRARCM x

100 ﬁl)hgﬁec(é’r{l)i At Yol{ &t wi réiﬁo&ednytve@obtefy@a@a?eum sI)lhd/;I%%th was

dried. A white solid was obtained (
dlsso(lﬁ:glgn glstlDQM (20cD1 e saluggn Mas allegyed . co0l qufore];hg additiorgof ether

(20 r%g W%}_tﬁl_gdltfp%rgmpl(tﬁe dhl€ m@s éﬁrbere%rﬁng B NMR (oob o5 M 8aa s

1H), 4 ﬂr(an@m? 7992 (@r PN 4Modk, etyhy ho I@egﬂm zsbe(t 2H) m/z 245.
-chl or obénzoi ¢ aci d (1.0g, 4.3 mol) was
added to DCNl to this was added oxal yl chloride (0.5
.5 mmol) and 4 drops of DWMF. The reaction was
ed until no gas was |iberated (approx 30 nins). .
bp3-en-1-one
nnDI) MD 2006/ 064251 PCT/ GB2005/ 004865 -64 foll owed
by Telp setred seluiioneof((26)- m(yhmeﬂwéamwhlr(énwmgpﬁﬂ medyl-{ 8t

Met

a4 5220518 IR0 T el 3o8bly Fscon |

- Q OOSID) ate.ﬁﬂalenv\l&ﬁl}feﬁimeﬂhslaﬁdetﬁmlmm@s)dvei 5rAing l(lm:hl'féhﬁn@hlw4 fluoro-

purified via columm chronatograp eluting wt
L4 BRI PSSR 96 IS B TER 7P b i ige TP, A 1rperature

s PGl R ARG RPN i 250 ¥ g Mo i

25

30

- was édbled ihhide/acdtohd ah8 filtdtdd, TRe ﬁﬁra(eswaﬁé‘f)apoﬂiied udder reB@deﬁ@ﬁieSsure and

12 4-Bronp-2-chl _oro-N-cycl oprot[l;l -benzam de 10 '
the residteotis-tokeatintorld¥hioves wished pithag; ammenignbyine, grigd (N2,50,) and

evapgx%ge%%ntdgr B%éedtpgestsﬂrle.sTM\@ﬁtl@&ﬂﬁgound was isolated by MPLC on silica gel
using two separate columhs (10% EtOH / EtOAc, then 3.5% EtOH / DCM) asa golden
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,l 1H), 6:96 (d, 1H), 7.08 (s, 1H); fluorine
NMR (376MHz): -166.7 (d); m/z 240. .



10-

15

20

25

30

oxalyl chloride (0.5 m, 5.5 mvol) and 4 drops of DMW.
The reaction was stirred until no gas was |i berated

w@ 2pp0esB0 nminutes). To the reaction was addeRCT/GB2005/004865
triethylamne (2.9 m, 21.3 nmmol) foll owed by
cycl opr opyl ani ne (0.48g, 8.5#wml). The reaction was
stirred for 10 m nutes before being gquenched wth

Methkd 2.0 N, 50 m), extracted with DCM (2 x 100 m), 15

drled nd th 4solvent s repoved in vacuyo . to vield a
5-Flugrp4s 361 Drap methiyled foimidazolcAzd)-p lm' -ylag %st irred

A DRSS RS A ey s on2:

en-14d0die ZMetholdr lon®-02; hee? hyhcldkmxhguad&ime carbonate (6.6g, 37 mmol) were pre-
4- Brono anopenzene
mixedineuepg! EDEH e b ptrefiggo L %urﬁoth{egct?ﬁa Wastigtyed to cool

- befo%%n(g(sq&gche]d]\%tm{e} (ﬁf(‘)q'nf) '?l‘fe reﬁ&%tw&qh%tﬁ%éﬁ%t}ﬁbCM (2 x

reflux for 6 hours. The feaction was: allowed to cool

-200 (nsls)o Hried mrdesml yeint waenb)novwen Etcﬁbltmsld zem;llmdsqhd Vhe smlid was

) ntjil 25% of the or Iumsr ed. ,The lid
dissqfpd 1irFpip At i R, (58572 SEROoNeg o S0 Pefoge the
addltl(h') of eZhéﬁAél) off \Mliﬁe soYld‘erc hg?at&ﬁhfs%asth%reﬂaj%&lr{e@z Tﬂé’%nocess was
repeatethmvmalasectqmdrcmm;f(pz@m&k&g, 81 I N MRe(299:95d»Hz, CDCl3) 8.15 .

@ AR T o BB THE R OBt BT Gl V56 @ oo

m/z¥%g e pre-mxed.in DCM (70 nl) and stirred for 10
mnutes. To this was added 2-hydroxyet hyl am ne
(0.83g, 13.7 nmol) and the reaction was stirred for a

Met ger 1 hour before being quenched W|th wat er (50
——ﬁ’fé—The reaction was extracted with DCM (2 x 100

'4-(3Jﬁo)proﬂi/'l-@ﬁﬁetﬂﬁl@Hhﬁlc&ﬁbl\l‘e-m) PA@iSniHRADYREhihd) vacuo to

y| el d el ow gum The WO 2006/ 064251
d%aredwmgo) 16 5-ispnrapué3-mpehy i | Fddmidagolchy lipgep-2-en-1-one,

(Metép%%@ 69)@” 6@ ¢4 bg 9g \éﬂultngl) éﬁé&uﬁl%g /cilr’%ggaetf:( ?ﬁ?%ﬁﬂ)%ol) were

exane and
pre- rﬁb&dhrﬂ@dne(ﬂ?oxl@@lan&q% mlNMH heéﬁéﬂ%t H?SH:IX Wb1230 kdrd. I)he tefion was

‘ allovgedgg ceg{) befqul)e bemgq:iggnc(had \AQﬂq)watgr @Q n(dﬁ Tth)aacUﬁ)}szagglaergextracted

with g x100 1141') BsbiRadt obdd Wil e § llow sglid. The
R o R e X o P e TR R Sk

- solidnwayl dissahatd D RinAmuth drmbdynt 38 warm [DCMethés ‘{Dﬁﬁhﬁm dexdwdﬁtolBGM before

o B S o8 it e e

" was {)e?@&t&d R s&dohnfi’c od’:uct % é@e mvgs) % ( e9f99a ®1Hz, CDCl,)

I ng quenched wt action was
8.22 ¢dt1HHcT.88 (swilHh, ERIMd, 2H>) S. 45)($epﬂey, JH)r 5. 8@ (saPH) th# (s, 3H), 1.54 (d,
t was renoved in vacuo to yleldayellowsolld :
6H); T‘F(Ié\éjgl id was

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 rﬁl). 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 NH4CI (20 ml), extracted with DCM (2 x I0.0‘vml),

dried and the solvent was removed in vacuo to yield a gum. The gum was chromatographed -
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di ssolved in hot DCM (20 m ), the solution was all owed
to cool before the addition of ether (20 m). Wite
waelobmdeqaseci pitated, this was filtered and driBCr/GBRIR5/004865
. (299.955 MHz) 8.44 (s, 15 1 6;) 7.78 (d, 2H), 7.62 (d,
2H), 4.69 (t, 1H), 3.49 (t,-%2H), 3.29 (t, 2H); Mz~
245. Method 16 (22)-3-(Di et hyl am no) - 2-fl uoro- |
using DM Sl%K/I@Q)H/DEMEﬁdIﬁhaI[& 2.5%MeOH/DCM, to yleld a mlxture of mono and
. SO yl -2-nmet hyl - | H-i m dazo| - 5- YI) )roi)-2-e
d1alky pp'@dlg:t% tﬁthq@@@wt(ﬂ dhwere added to the rmxture the d1alky1 material

sk Tef B AR B Ll OREBRI aRs oL 145,20

03/ 076436; 5.53g, 25mmol) in MeOH (100m ) at anbient

tenperature was added in portions over -5mns
mﬂ(ﬁ@ﬂ or omet hyl - 4- fI uor o-

195 Pi?mln2 yl)ammo] -benzonitrile

U
t eﬁhxenﬂxt cmnpoumdswameﬁamdnsdlgahe a@c&mﬁe byd sdalgydiscribed above for
ter stirring, for 90. mns the reactio

I
| Exalﬁﬁ?lgtl' un@agg é&a?fa%rcy%m eszsreindlecea{d-bremest- %HIYHYeN
- dlmeftﬁﬁh%ﬁﬁla@%h%m@wsgomﬂ@a a -s@mﬁ@%a% 9%95&{ 79%g MR

e resi due wa en into was washe
(4004 A%z, CDEL: 841 dd,i 16D, T.Ra2ERH), aﬁq (d, e’l\lﬁpbﬂ@(iedHL)nH%? (s, 1H),"

ressur i,tle i sol at ed by

702 {leBonsBipRk 0 2806t b S S EERP e el e ( L0vs
EtOH / EtOAc, then 3.5% EtOH/ DCM as a gol den
vi scose oil, which crystalllzed on standi ng over

Metlywd 2k al weeks. Yield = 2. 50g (42% . NMVR 1 40 (d, 6H),
. D) 4 70

4-[5 %luorg) ngS 15(';;9r ” 'ngl_benzomtrlle

- égﬁe tzlvtéei( @9 dpdﬂné v%%rep@@d@ﬂ@tﬁ@ﬂ%@édﬁ@gﬁm%s%%ove for
- ho

Exangplel (hot 9u1421(1341bs@pwmnobgnqmmw plaiefdi bramet 3-megfiy)-Noyr

| dlmehtyi%e 8%?& ﬁgcfaﬁaz%vaslo ' a“’g% '1%(/@{0(‘496 935 MHz) 8.34 )

(s, 11817, 7200ae210)Vtd50m 54 b, mpg 221(6 l'H)rYHISQ)(sa@wﬂ u@amml(@@m 1.57 (d,
carbonate (6.6g, 37 mmol) were pre 5 m xed in butanol
6H); n88 34f) and heated at refl ux- for 30 hours. The
reaction was allowed to cool before being quenched
with water (200 m) the reaction was then extracted
Methéd 22 DCM (2 x 200 nl), dried and sol vent was removed
|nvacuotoy|elda eIIowsolld The solid was S
: PIPP RIS of vvarmDCM this was then
aI
ﬁ%éﬁﬁm%%a%ﬁé%lpﬁélﬁé?%%“?ﬁ 2 BTSSR 60 Sl were
dissolVed ip ME$BSON&!5) d}&ld;ﬁm&zimﬂhet(ES @bﬁ@t'ﬁ maek) ovad addlanlpfcﬁfowed by
d 3.18 19 NVR (-2 9 13
DIP 1%(()2]|ur(r:1 1 lﬁxxggl)( e{d_ecaqq))n wp(sggrr% N%Zﬁ b% dh? ge@lﬂv@( of the DMF
in va%’gfé'%lée 6‘bt§i§ é@sl glugncll_’igd (vith 2300 N abl—??l Obqnl) Gl precipitated solid
was ﬂLte(rBd Ichssplveqt)ai DeMyatriedland bblwmtdanoize%nyb&uqmpraffmﬂa nffavhite

soliay 831§ o WIS S e THR A 6h 1L el b SR s, 11D,
2.91=9%8:(m, (115@@@1(52%?1‘0 900 (Pz?j %’6%?)}29‘;@3&5;%’@! vz B9

guani di ne”car bonat €
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pre-m xed in 2-methoxyethanol (80 m) and heated at
reflux for 30 hours. The reaction was allowed to cool
wedoene2bei ng quenched with water (50 nl). ThePeBaBRI06/004865
was then extracted 20 with DCM (2 x 200 m ), -dried and
sol vent was renoved in vacuddo yield a yellow solid.
The solid was dissolved in mni num anount of warm
Meth¥a\23 t hi s was then allowed to cool before the
addi of ether. Am off white solid precipitated
; zypidgd. The process was repeated

A ORI 0 My A s Mg e
addeddo Dglﬂ) (l(lf ngl?]r foeptedby C)]d}bprﬁ?);lalguges(z '\6/E2gt-|)46 n2mbk and DIPEA (17.5
ml, 52T T ERF A e BT VDG BEIOEESDE 6% VRt ith 49 NaOH (100
ml), é)gga%ﬁegl »wigh BONIeS X 2 %enz an?glﬁ@% Sﬁ&’solv?1 removed 16 vacug tg gleld adark

rono-2-chloro
yellowsodid) This whislpa¢s2d thrbygh aped mfemlmal, dntmgls/lthtl])@Me dleffdtraﬂ:@zvas

utes before. the addit i od
* concpytiiteTR gt fo vieke yeDapiplin Bt CRR ML S e, the sty was
' somc%‘t’e%rfef ?@I‘m?ﬁ Ts%%e&@@é:él'og 'ﬂnly\@ﬁs Héa ﬁ@g@ﬁan‘ﬁ‘ th@ syss?ctn'il (&%5 %jned for 10

), extracted Wwth DCM (2 m), dried

' mmsaﬁhenede_médna@mglwascwlembasedolndw(%?ag, %)ONWIEI(GD&IIgGrm (s, 1H),

7.34 (BBl i s 0 (LS Bl ShEIE pasemraty. 071 066
(mmngi/iyzp_z 5%e0OH/ DCM to yield a m xture of nono and :

di aI kyl at ed products. Ether/isohexane (1:1) were added .
to the mxture, the dialkyl material dissolved to.

A Met!I ef4s the required adduct, this was filtered and dried

g, 13%. .5 Method 20

-.4-Ch‘Por[>-‘Q-&»3mbS‘¢1§fdPMbD‘a=Hl€ﬁkd3ﬁ{ihé 3H i mi dazol - 4-yl) - py

I'mdin-2- Iam m nol -benzonitrile -The title conpound

wa%qlmlc@pd\f exrleryony-2-irdoghenzasnide EMathgd 2328 € glds amnglpgopper (1)

|
cxanff8345 900 AR Sabe 160 i BRI DERE O e mnclynd,
Atetraﬁhjﬂlﬁﬁlhidnnbﬁ oZand<i@.9 Q' s rﬁﬂh@ﬁ Widre ¥@dedd diixaesl(8®smB and heated at

whi t e foam (165ng, t@l NM R 10_(400.132 Miz, CDC13)
reflug for;2 hqyrs. j_l‘|.lq)e reactipn \x(ag toxgyl angt thgyfilirgte \Qz}q)rempvgcbm(\gzcuo to yield a

. blaclé%%{dl%?lé ,Qva%iﬁe?égbvggl \%%I,legé‘? ml%trg@%@@@m x i]dd)ml), dried

- and sbh{eht femoaed iftvdco it girtdxpona-sott MBurifRktiombn sitiod ustny D32.5%

ri md| -2-ylamn I-benzonltrlle 15 The title .
MeQ, Swé%e% gayne Htle spmpoundes e wn selad. dhg beewyn golid was

addeg ?%Metﬁ-?g?zlﬁgvﬁeai&rand %%Fﬁg%dgrﬁe%tlﬂdldbﬂlﬁ@i was filtered and drxeci

I ono- benezene in pla
4.4 g,-&ﬂ)l"/ﬁ))nbll\/ﬂ{ GEDRYS) 8N,7Nbrsdli H)3t7h38| (spHhy dridde, 1HY), @Hot(d, Frda 66 -

256 5P R T g W00, A ) 5 34

1H), 5 52 (septet, 1H), 2.62 (s 3H), 1.57 (d, 6H);
mz 336. 20
Method 25 .

(272)-3-(Dimethylamino)-2-fluoro-1-(1-ethyl-2-methyl- 1 H-imidazol-5-y)prop-2-en-1-one

The title compound was prepared in a similar manner to Method 16 by using (2E)-3-
(dimethylamino)- i-(l-ethy1-2-methy1-1H-imidazol-S-yl)prop¢2-en-1-one (Method 23 in WO
03/07643'6) in place of (2E)-3-(dimethylamino)-1-(1-isopropyl-2-methyl-1H-imidazol-5-
yl)prop-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.
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- 3.05 @i‘h 612),02 4g. %g 31227H}véﬂ4d§1, ZHMIB/Z 252( "

.'MetBod)zg 25 mmol ), copper (1) cyanide (9 0 g, 100
P 2 db )3 (O 9 ; 1

Met hod 22 4-Brono- N-cycl opr opyl - 2- net hyl - benzam de
Br ono- net hyl benzoi ¢ acid (10g, 46.5 nmmol ), and HBTU
W 286/064280. 5 "ol ) were di ssolved in DVF (150 rdT/GB2005/004865
cycl opropylam ne (3.5 g, . 60.5 mmvl) was added,
foll owed by 25 DI PEA (21 m-%%21 mmol). The reaction
was stirred overnight before the renmoval of the DVF
Method 2G6cuo, the obtained gum was quenched w th 2. ON NaOH

t OTﬁE (195 gmﬁp&frfdm :ﬁr@p fnda }_ﬁlﬂtgagme e%}ﬁﬁ g(%qg@ (22)- 3-

7.15 (d, 1
(dtme(tbtammd) 2-!)‘1,u0r021 -91[-ethy2—2812et(1yh—lH-H)udaZOISDyK)prop&—&n- 1@n9Q@Method

25) 12@8%/6@&%#5&%@%@59%%%@ Kﬁgopmﬁ%%@vl%ﬂmldml 5-

yl)px%pg]érg‘ifbny'lqwﬁi 904 eVI)27. u9@t@ %gn@ 95”%151'63 %1}9[ 4.50 (q, 2H). 2.40 (s,

do- 4- chl or obenzoic 'aci d

3H)(11m(5 YD) a6z 22Dl ) were added to DVF (100 m)

foll owed by cycl opropylam ne (2.6 g, 46 nmol ) and
- DIPEA (17.5 5 m, 92 mmol). The reaction was stirred
Metp(y@g'mi ght befor.e being quenched with 2.0 NaCH (100
extracted Wi th DCI\/I(S x 200 m) dried and
imethydann A ineghyd alfkimig tdleﬁmyl)propZen—l—
one soI id. This was passed through a pad of silica,
==eluting with DCM the filtrate was concentrated in-

© VaThetitl® cothdihdavakgirémaresialal sﬁ’x‘mlﬁtlﬂ%ef t%OIOIefHoH 198 using (2E)-3-

added, the slurry was sonicated for

(dimp i laminenk(1- mobﬁtyl ?JVH@ﬂt‘/ﬂréH mdwlénd)nrhe@pst en (Method 37 in

WO ?%4028%% fn? ]rala%e O%&Fg' 3g%gnet E%%{ne%l\]’g]?i&&% %—mggtyXiHaimldazol 5-
yl)prbb’)&-en- 7—-036 NNMIR acmn3) 7228 1(7ctm l1Hi)6. 85(&99}1035 067 11@)1 J(m, lH) 3.12-

4- Chl or o- 2- cyano- N- cycl opr opyl - benzani de
4- Chl oro- N- cycl opropyl - 2-i odo- benzam de (Met hod 23;

mol ) 7 3mm|’)

5. Fluosord

e, IR LS LI G I o

(dlmeteyiatmmb)mﬂua@ub(lt-qutolﬁityj Zirr@ﬂlyl}llblellmldﬁoll—d-yljﬂﬂd)rs2m81 -one

,

| Net%dg%el ég% @(lest%tgwn@%ﬁr@t fﬂl %temyt-% rw@rlle-

g BN 45 2 D T .1,

5.17 bquontat, 3 &) 345 BhaHRR2AR2.29 md4Hpd . 80abldednt 2H /124 8.0
m), heated and then sonicated. The solid obtai ned was
filtered and dried (4.4 g, 80% . NWVR (CDC13) 8.77

Methddi® 1 H, 7.88 (s, 1 H, 7.74 (d, 1 H), 7.59 (d, |
66 . :

4 Iodo-N—( 1-methvlp1per1d1n-4 vl)benzamlde

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-lodobenzoyl chloride (11.7 g, 43.8
mrhol) 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 ml) and
1M NaOH (100 ml). 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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25 2.56 (m 1H), 1.16 - 1.10 (m 2H), 0.97 - 0.92 (m
2H); mz 221. Method 25

wq Adye@281D et hyl am no) 2-fluoro-1 -(1-ethyl-22am6R3005/004865
Him dazol - 5-yl)prop-2-en- | _-one The title conmpound
was prepared in a simlar mafher to Method 16 by using
(2E)-3- 30 (dinethylamno)-1 -

1H)-7.82 &, Bi)- 26 hd, BH - 3. F-br62 daz 0 H), 2. 74 ()deHm 214e@; SHRNO2 (t, 2H),

U IR B P SR e

-(1-isopropyl - 2 met hyI -1 H i m dazol - 5-

yl ) prop-2-en-1-one. NMR 1.2 (t, 3H), 2.38 (s, 3H),
MetBod)BO(s 6H), 4.18 (q, 2H) 6.96 (d, 1H), 7.34 (s,

.168.2 (d); mz 226. WD
¢ B gEgdEs - 69- Method 26

 5-

o I’ﬁfﬂh‘%ﬂé@g&_?g?%yrjﬁ{ gi/é.lrnluﬁ]e gﬂ?] E)Z/Jf%/ Aggrrnnol%)eand trlethPlla[mlne (8.3 ml, 59.3
mma pwprsstidredas THIFEA0 ad) untdenars inettagmospharees- IDdDHVBZd)ﬁ)dhﬂ)ﬁde (13.2°

e 40H PR e e porions e ins cBtiine yos sewjued fonarfuetsr 16

houx@I thén dhlesBFVRRr Wassembvas: ol Mol resuitdy soli v@s%ﬁﬁcﬁ’t@d in 1M NaOH
3- (di met hyl am no) - 2-f I uoro-I-(1-1sopropyl -2-net hy

solu1(lomﬂﬂp il for di0-r8ing theprissdated by filtratiopraed Wi dBw2A fresh water (3 x 100

- ml). Eqﬂaéol dsgbtg%agﬂ wag%a%is ﬁv%céqk_)ﬁt 60anth %hours E}&Zﬂ gdﬁ%) NMR 8.32 (d,

1H), (728?3) c@zﬂpm whﬁﬁnMs §0f(JnUPH§3| g6 (k; QH), 3.36 (alipt 2H), 173 (d,

H i m dazol - yl') prop=2-en
2H)ﬂr@l|46I(m,%thm’@|362was prepared in a simlar manner to
- Method 16 by using (2E)-3- (di met hyl am no)-1
-(1-cycl obutyl -2-met hyl -1 Hi m dazol - 5-yl ) prop-2-en-I-o0
Methéd $Met hod 37 in WD 03/076435) in place of

-3-(d t hyl 1-(1- | -2-nmethyl -1Himd
VBN syl bt shsante e Coci oy Y 29y 1Y
gnggly -Q-h‘g&}ﬁ g(g%)l él 39% afrmeq%ﬁ?oc%%orW( #@%fh‘#}f)_was added to

DCM 52)0 B! hed (2§nﬂ (HBJﬁfoQ Was(added Y6l AR By the StoVBAdiY ool iso-
i m_dazol - yrim din- 2-y| am ne 20 The title -

Butrxl chivoidndl Was. ﬁbﬁ/% pml)e dhe reagtien whs stirradefion20 nnmltmebdfm@ the7removal

of thp %ﬁlggﬁtr} {z)ﬁ%@ Fﬁ%re(s%hgg{ ¥1Jegtgh watgrI (Lf% ml), extracted with ether (3 x
150 mt)ydilmﬁdydoi\%nﬂﬁﬁﬁbwbd t;Hmcm) taiield Dyallowpsippr2d gnle%) SR

1od 27) |
(CDEHYA 1805 dPhet Ay Fondf 5165 = 25 6modHD. 1109 €GHPopPB-(B. Gk ny 197.

| -I'H imdazol - 5y|)prop2en|-one NVMR (CDC13) 8. 26
(d, 1H), 7.21 (d, 1H), 6.58 (br. s, 1H), '
Metlodl2 (quintet, 1H), 3.45 (s, 3H), 2.42-2.29 (m 4H)
2H) rﬂz 248 25 l\/lethod 29

N—Ethyl-N-(S -methyl-isoxazol-4-yl)- 1s0butyram1de (Method 31; 15.6 g, 0.08 mol) and
10% Pd on carbon (3.9 g) were added to EtOH and stirred at 4 atm over night. 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.
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1- Met hyl pi peridin-4-amne (5.0 g, 43.8 muvol ) and
triethylamne (7.3 m, 52.5 mpl) were stirred in THE
W@ 206064251 under an inert atnosphere. 4-1odobeneOyGB2005/004865
chloride (11.7 g, 43.8. 30 nmol) was added in portions
over 5 mins. Stirring was cobtinued for a further 16
hours, then the solvent was evaporated in vacuo and
Metlnhla33e5| due partitioned between EtOAc (200 m) and. 1°

ORI AN P W

11 5,0 (7056Hﬂ))1) a71d wqw Q. 2go 0. 067 ﬁlbl)(vvbre ﬁdﬂje,d 3 EXGHE(1 6@ nflyand heated at
' 14
rofluy forrd hougs Lhine 2ption veseqdeg Sold NEHGT (4 . G4 mobrand b was

st1rr%q) gh%llgoﬁﬂe s&lﬁlﬁggﬁ%gﬁg rg:émié‘ﬂ%éﬂ ity %&)ngtﬂé?(?bg %H) was added,

the muxtuedz b mrrenbfo( 80 shindtes G8n Slteredol e fikme was coneehtiaredT WEacuo to
200 m L under an_inert atmnosphere, 4-1 odobenzoyl

ywldcqf%gﬁ Qb Thisgvas dlstgledmm& bwiRsior bl dissiffatien {0/ rambre 20°C) to give
%) 0 eth £ Qr f rt
s clefl Bl (2 ) 06} R 0L PP GO CDICTRhr 4 F U B QRIS 00 epte
1H), rze@UdslnmplSidl(de\ﬁS 32anidths mt 181. 1M NaCH 10 sol ution
(100 m) for 10 mins then isolated by filtration and
washed with fresh water (3 x 100 m).  The solid

' Metﬁ’&i%ﬂl ned was dried in vacuo at 60C for 24 hours (10.3

%9. NWRR 8.32 (d, | H), 7.83 (d, 2H), 762(d
(E)-Z2Himethy bk -943 {ethylL2-ikhprody 1 867/-{rdidaZii)4- Vl&D&ﬁDeﬁa_lmo

Ngliﬁ%,-%ﬂyi-%\ﬁsgﬁrﬁmw - (}@?q%%%lh@,yl) erﬂanor'l_g (Mgthod %3 27 0g, O 039 mol)
ond et PP ST PRy o DME g s af B0y oo

. The gplvéht OAR remdvedviascadde gidlda dBEMuf (Bﬁherﬂ(}() mIBERay e&lZledr‘tq the gum

023 | ) dded, oIIovvedb the sl ow addition of .
to afto%ia eplgeh wvﬁa iwﬁsﬂ f{hffﬁ dzand, drigd 108 e titgcompoyad (6 e 84%).
tabr u frorent I a
. € B e Y 2 (eI 4B i 3.09
2.89\@mt 8H), 11380 133 (meH), avz @b wi th ether (3 x 150 m),
"~ dried and solvent renoved in vacuo to yield a yell ow
oil (12.9 g, 72%. NWR (CDC13) 8.14 (s, 1H, 3.61 (q,
MetiR§d352. 46 - 2.37 (m 4H), 1.09 (t, 3H), 1.03 (d, 6H);
—fﬁ_197. Met hod 32 25 N-{ 141
il1Peis o nidadel 2 i et hyl -i sobut yr

N"@%Plrﬂstbkslaﬂmw e&a&&zmprm&)ﬁﬁ raidaERly dpepenone (Method
34; 6(§\/§td"@233 2o]) ah® gﬁarﬁdm@ chBondt {12008 d@/mg’l; vie &l 98 butanol (100

-were added to EtOH and s |rred at 4 atm over
ml) amdgmted Thestlos dertS days. Vhpssd\relnt wasnnved govacento yishbarellow gum.

purifhgSF B8 Bal i erRo B Pl oA GEu e hiva MR i D5t B the i

compBundaea yeRIWESLI RO (5inkly Qﬂi(ﬁ@{héﬁ"(@O #l) @dre AdelhiEthd @us en51on
solid was obtained (11 g, 699 NMR (400. 132 I\/Hz)

was fikered pyd digedtg givs the tlj_lp{)somgo e(s@r\ghlte solid (5.0 g, 77%). NMR (400.132
MHz) 8.14 (d, 1H), 7.53 (s, 1H), 6.84 (d, 1H), 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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Il H, 3.39 - 3.31 (m 3H), 2.43 - 2.33 (m | H, 2.09

(s, 3H, 0.92 - 0.81 (m 9H); mz 199. WD 2006/ 064251
weDDHE2005/ 004865 -71- Method 33 1-(3-Eth | ~PCT/GB2005/004865

2-isopropyl -3H i m dazol - 4-yl ) -et hanone N-{ '

1-[ 1- Am no-net h- (Z) -yl i dene] %22~ oxo- propyl } - N-et hyl -i so

butyram de (Method 32; 11 g, 0.056 nol) and NaCH (2.7
Methiod 86 067 nol ) were added to EtOH (150 nml) and heated

at 5 refl ux for .4 hours. To the reacti on was added

CCIRIA h] PSINCR h l 1 EVIUS stirred . _

ov 4t |
Vagﬂ Qﬂ“thﬁth}i‘?sfggéo‘f 4Ly Qm%le afd}clpc%}d%(wsjg% 084 £ frio) whs added to
DCM (ZOOrrﬁld tbahis Ws addad PEAt(Bmm f0 23 awobdolldhel by ihbrsaiveadmﬁon of

concentrated in vacuo to vyie oran ge oi|. This was
cyclepreryleareny, @nlwgdeddpégt %l%m%) ah% fsaction WéﬁSt{fEPdfGr 30 minutes

| befo%%fgfwmthg &%gé{@)m ? @X ?Be fé’fﬁ)ué %VEg ér%atfﬁ %Asvé\tlgﬁl 80 ml),

extracedptidt ¢ther 8 XJJHX) mp, dkkd( and thbfsolvént3bas(remotdd) in vbc&ﬂto(}tleld a

yelquOIk(]I%%%r%p/y)l F‘ﬁ %%?ggﬁﬂg\r%)ﬂzp %R}nl’[}%? g}%’éﬁm no-1-(3-eth

1- (3-Ethyl -2-isopropyl-3H i m dazol -4-yl)-et hanone :
(Method 33; 7.0 g, 0.039 nol) 15 and DMFDVA (13.3 i,

Method¥B nol ) were added to DMF and heated at 130C for 6

af t?élg%ep&@c%exﬂﬁ! éc‘i’d %1063 M%yf isbiﬁbﬁd h@ldnﬂi@(m&ﬁoa 36; 122

give t title conpound
g, 0. (MHzlol)@del 8% Fd éBcqrbon (3. (D-&) we‘z‘ret‘adld(ck'go Et(]ﬂ) (305 1512 a(1dj$t1rted at4 atm

over@gﬁlt éh}? Eea%té%n ygg m?rﬁg andgtéhe Afogigl(ltr%st{g?nov% n Vvacud to ylel% a off white

solld?Eg}fePH)ﬁb‘rﬁ?"Walg‘a@d’eﬁO{hlélwﬂi Joni4kddfor P Rrirntdd EUT(‘)I@Q)emg ﬁltered and
hyl am no- |

I
dﬂedt@@‘@t&wyhli@sqlsb&bayw%)—lm/mlﬁczol 4-yl) - propenone
(Method 34; 6.5 g, 0.028 nol) and guani di ne carbonate
(12.5 g, 0.069 nol) were added to butanol (100 25 nl)
Metiigti3heated at reflux for 5 days. The solvent was
removed | n vacuo to y| eld a eI I ow gum | Purification
i ¢ 29 usmgOS%l\/b(}Hn

fﬂﬁgg me 51 &r}iy@w .%3 rgs%gg N30 bopEdeMethod

37, 91\/\%@ d.047 Ilﬁblg d?leiOH (223g tMOIH M@l)t\%ee hddedeo EC(DHC(UMma)Sana heated
Ite solli 5

- at reﬂux.gor 4-}10513: Te thq rep.gtmngv%@d@@d SO&]dﬁ)ﬂ‘h@ (gé & l9r(§84 nzqq) and the

racifyiV{ el erfut PSR b pogfshrfBa ptecAt &4 oo mb

was deleBtle Bfaction was stirred for 10 minutes and filtered. The filtrate was removed in
vacuo to yield an orangé oil. This was distilled using bulb-to-bulb distillation (0.50 -
mbar/110°C) fo give a clear oil (5.0 g, 60%). NMR (400.132 MHz, CDC13) 7.64 (s, 1H), 4.48
(9, 2H), 2.42 (s, 3H), 1.87 - 1.80 (m, 1H), 1.37 (t, 3H), 1.13 - 1.08 (m, 2H), 1.08 - 1.02 (m,
2H); m/z 179. ~

Method 39 »

(E)-1-(2-Cyclopropyl-3-ethyl-3 H-imidazol-4-yl)-3-dimethylamino-propenone
1-(3-Ethyl-2-cyclopropyl-3 H-imidazol-4-y1)-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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Cycl opr opanecar boxylic acid
et hyl - (5- et hyl -i soxazol -4-yl -am de
wdeedvoghe425t net hyl - i soxazol - 4-yl ) - am ne hydr ochl eT/G82(03504865
g, 0.092 nol) was added to DCM (200 nl), to this was
added TEA (32 ni, 0.23 nol)- %11 owed by the slow
addi tion of 5 cycl opropyl carbonyl chloride (10.2g, 0.10 ,
hoursmle. solMeet waesareiriovad nescab ta yield & yrlo80sohidlNDCd4 (3.0 efl pwes added .

o 50 SR b Sl B SN M
yellofy éo'ian mds)obtéiﬁéﬁé 4\53'?90(‘) henvol 4\66 W8 WS, @?Mgg& 0. 3BYP45 (s,

12.2° g, 69% wh
1H), \m sm(«iutHj urieh(qg 2HumL F3- zas (106 0.87et BbENITHAH .30 (L-3H), 1.09 -

1 061(%%;:9&23@?%@‘0%?' dengé‘l 2(§EFOB¥SBZLeiar boxylic acid

et hyl - (5- net hyl -i soxazol - 4-yl)-ani de (Method 36; 12.2

g, 0.08 nmol) and 10% Pd on carbon (3.0 g) were added

Method 8 OH (300 ml) and s'ti rred at 4 atm overnight. The
d

reactj on,was fi.l vnt] was renmoved in
£ —V—M&H&e"a (150 m )

4-(3-Edl nvl-3 H-1mida ,
bel )aﬁ@@%/cﬁ)ﬁ'oiylﬂ@-%thgﬁ?l’ﬁlﬁh@&of nyl)l@ d%&ﬁ&l%ﬁnﬁtﬁﬁfb?@none ‘

ered and gi vé a white solid
(Method 59% 4 on).91391p]) Audteuenid 3@ carbonate (6.6 g, 0.036 mol) were added to

butar%ca Qﬁg = h%ld_hzeat%dq TR 4 ¥ aysI ﬁle so%vent wag re?move o vacuo ‘water (50

ml) vkad éudémhﬁwme@ésml(e&asvémﬂ@te@bm% m@pr (Brmﬁﬂ) bri&d md the x&avem
| opropyl am de (Method 37, 9. ) ‘and

was (epiayeg in wayg@o yis1d) anefif avhitel delil. glﬂﬁtvaa added) fﬂlilc)wqmy ether, the
resoliREEMaY et 800 10K Baa B B WU g2
MHz\/\@:Dcas)lsrgegh OMErM9IRL 1HY, r@eear(aswl{) |4r9gt (®tUDHY, 4/\@45(q, 2H?1 1.90 - 1.84
concentrated in vacuo, ether (20 was added, _
(m, Dad ¢l §n 3tRxsl -t 1 F-P&4ms k), J!d)SrnQ&&@@ An¥7 E3@red. The
filtrate was renpved in 25 vacuo to yield an orange
oil. This was distilled using bulb-to-bulb '
Metldddsu' Ilation (0.50 nbar/110C) to give a clear oil
6099 . NI\/R 400 132 VHz, CDC133_ 7.64 (s, 1H, -
ﬂ 0} 141 80 (m 1H), 1.37

( Eth%];—%i-m%gn]yﬁé OF%dz&)Q %l}kygo(gi}%ndejﬂg) %/(‘692 m%bl)vilasdissolved
in pyBidatel(y00 Bi}. Toithia zels-added t)lﬂﬁedlalmicmﬁhgdﬂldtqlﬁﬂapb 0d2enol) and the

reacthp‘(a\swg%lpr%l o%gr%}égi-@%p%»Opyl A I m fg%é\?ﬁl myﬂgl ) ()gt }!;eaxirﬁ]:glgue obtalned

e O B0 AN RIS s s
solvemb vansaved e vamb te micldva geltevon €18 g,188¢gcNMR (400, Bi2dM Bz, CDCls)

5.03 o g% Bl b feathi Tl GeBEE 2 earor 20

m nutes and then filtered. A yellow solid was
obtai ned (3.49; 72% . NVR (400.132 M1z, CDC13) 7.65

Metkatl 421H), 7.45 (s, 1H), 5.50 (d, 1H), 4.56 (g, 2H),
N-{ I;I lggmmo metqanZ) vll_])dénej[ 28o7xolpr%%vl(} %—et]h's_/qa,Z?Z-g?ﬂug)tr(’)-age'{gmide

N-Ethyl-2,2,2-triﬂuoro-N—(5-methyl isoxazol-4-yl)-acetamide (Method 41; 18.0g,

O'ot

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.
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51.06 (m 2H), 1.02 0.98 (m 2H); nmlz 234. Method 40

4- (3- Et hyl - 2-cycl opr opyl - 3H i m dazol -4-y| )-pyrim
walzoveAe4251 am ne  (E) - 1-(2-Cycl opropyl - PCT/GB2005/004865

-et hyl -3Hi m dazol -4-yl)-3 -di net hyl am no- pr openone 10

‘(Method 39; 3.4 g, 0.015 nmoi-and guanidi ne carbonate

(6.6 g, 0.036 nol) were added to butanol (60 m) and
Methab4®d at reflux for 4 days. The sol vent was renoved
TN ve vacuo, vvater (50. m) was added and the residue was
3-Eth dorgnagthyh-imidazolet-yh)ethanpngq and the sol vent

3 O B B 25 el
(Methbdi 42y "o gm0l imel) ahd) poiavgura catbohste §D4.4 @, (.207 Elo@ were added to

dloxwo(lw_ﬁwl%Rngég:gteé%%&q]ﬂ)%x%grz h(():l?rg?- )e rg%]fl%nyaégog%d lemred and

’ solve%n H?«Qnove é;; %acozﬁyrfg yge'l'a yel}i]%vé' dil. (Itun%ﬁgkon ﬂy %dllgmn ]:hﬂ)?nz{tgﬂraphy on

silicd\udin Q4402 @hé& in figoriedxany gavis-thStitleredrhpoundias axiaobil 4.9 g, 85%).

ot RSB S0  TSN ECATH b 02 RS w0

pyridine (100 m). To this was added trifl uoroacetic
anhydride (16.9 m, 0.12 nol) and the Treaction was
Methkdd 44 ed over ni ght before removal of the solvent in

m 1 3-@&Hﬁ@-@ﬂﬁoro§ﬂ%ﬂ\{ I'ﬁH—'hﬁma){&dl yq e‘ttﬁﬁélﬁé ((l\@eﬂribd?h?l 730 g, 0.034
AyeII0W0|I( NMR (400. 132 WwHz, CDC13

mol)&nd DNIEDMA11 Gnﬁﬂ) Q@ﬁ m@BI)werQ adid(te ,DMF-IIQO ml)(}ﬁid(heated at 130°C
N-

for 1 lE)DAFn'IR% ﬁé’?ﬂt %Mg%gg%ééac%o H%(HL]&@@WPWI solid. Purification by column

chrom%’t‘o?kﬁﬂﬂr of sﬁrcg uEﬂhF folsg 'N?e@ﬂ &f i %ave the title product as a yellow solid.
2-tritluoro-N(5-nethyl-isoxazol -4-yl)-ace

Ethet was dd;le(l Ifelﬂdvmi byliso-hexdg, the Bdllmolmslhedﬁltyred radd d6edth gime the title

co f@%ﬁ"@éﬁ%’ NV P 5080, C0F ?@kﬂ?ﬁ%ﬁ&% <‘s’f1H,>; f-sé @
1H), 4Ifl7t(arad) @nﬁ (5&1 3H§1t29 ng'HPé’gﬁI&' gﬁgt::yl? 13’32%53@' dano
added The react| on vvas stirred for 10 .m nutes,

M tfi' red and dried to give a white solid (11.6 g,
£ 7 mz 225. WD 2006/ 064251 PCT/ GB2005/ 004865 - 74-
4-(3mnthrﬁﬁoﬂon(&hvlEjmﬁhldazoﬂar-vlﬁipkmmmtzhwhm% i mi

dazol -4-y |)-ethanone N-1 1-].
1- (ﬁh%@lmethhla(@)a-%(mmyw tpflgsromstioihyi-imidazol-4-yl)-propenone

: (Meth'dh 811 g%q g20 %?m%igl a g fafe %51%%189[@ é% g 'Ebﬁi?gm%?) v(\sgr% 6§ded to 2-

potassrum-car

methmyath&@rahaqwﬁﬂ)t &hd eaddax M@ (80 days. TAB éealaﬁai @dls 8doled and the

reflux for 2 hours. The reaction was cooled, filtered
solvenhovas cﬂm@m:l 1 saavedd yiekd & siellov sadid, Water (80 mdjwves added and the |

Pur f| t.ogra i ca, us

svstegt yon GOk Y PEB FERASEEEDLOFREP Y oflenrmb el o
yieldd Rlowodollid(BurHid@tioB 8§&elumn chromatography on silica using 0-5% MeOH in
DCM gave the title compound as a yellow solid. Ether (20 ml) followed by iso-hexane (50
ml) were added to yield an off white solid which was filtered and dried (5.9 g, 100%); m/z
258.



- 10

15

20

25

30

0.0 pdtPr B AR ho

NVR (400.132 MHz, CDC13) 7.79 (s, 1H), 4.50 (q, 2H),
2.54 (s, 3H), 1.40 (t, 3H); nmlz 207. 10 Method 44
w@ BeBedset hyl ami no-1 - (3 -ethyl PCT/GB2005/004865
-2-trifluoronethyl-3Him dazol-4-yl)-propenone .
1-(3-Ethyl -2-trifl uoronet hylZBH i m dazol - 4-yl ) - et hanon
e (Method 43; 7.0 g, 0.034 nol) and DVMFDVA. (11.6 i,
Method$8 nol) were added to DMF (90 m) and heated at
130C for 1 hour The soI vent was renoved in vacuo to
= VSl S BeHIe col um 15

ch ' . gl  Ont |
th’&é@’?ﬁﬁfg{eﬁwﬁﬁf’gi‘gz"gé 5SB! R0PEMH YA TEA were
addefi @b D@M@30Wml)§m1mmledttb ©°C befodle tHatsbgwn edﬁlfld)ﬂ bedifldoroacetyl

and dried to glvethetltle'con'pound 7. , 85%.
chlongigr(11 S0 O Eomeby Theapretmn wasatired for]_]H}our egge axg;’req_lpyql of the

solvé?;D ?r?vcgc%ﬁ) Tl?ekgb&?ﬁ?(?zes@gﬁ “%E%Uer%g%g vétg ﬁ%{éﬁé@ dN IZL%C (%?g ml),

extracEﬁhyikh ¢thér (B xf ZO(I)CmDJ‘IEBidalyanH soRent removed in vacuo to yield a yellow oil
- pyri md| n-2-yl am ne

-(3-ethyl-2-trifl uoronet hyl - 3Hi m dazol - 4-yl ) - propenon
e (Method 44; 6.0 g, 0.023 nol) and guani di ne
Metloat 4Dnate (8.3 g, 0.046 nol) were added to 2-
thoxyethx ) t 140Cfor 2

Amingsmetha(LIsvlideng] 20 ‘ :
r EM B Af- ¥ ﬁJ i® é(z%'l '4 §8Jtérﬂxd d(4%0 0g,0.044 .

ngl 2e\d ed an ?hee gyét ém vvag}mext ract g\c(i)%&lro 4 g 00
mol)(v@aere]t@G with 10% Ipakleaﬂlmnabntdaﬂ)oacﬁB Ve tundervioatebfi pnessal(euﬁhe reaction
"colu

was ffforgsai Bt germih e piscion D oS S90oKs ook wan tered o

,yleldtﬁ%ﬁ%itgsﬁmwg@ﬁ@) ﬁl/;y@(bﬂ ow solid. Ether (20 m)

| owed by iso-hexane (50 mnm) were added to yield an
of f white solid which vvas filtered and dried (5.9 g,
Methlo ; mz 30 258. WD 2006/ 064251 PCT/ GB2005/ 004865
Met hod 46 N-Ethyl-2,2-difluoro-N-(5 '
1-2-DiBbhbhreiby 03 200) 13- whiia A ot Aetnone
Et hyT - (5- net hyl'-1soxazol -4-yl')-am ne hydrochl oride (15 -
g, Nﬂ{lszAMO)matthZTEhdmeﬂé ommwk}d\’@tMQMﬂnm)o -acetamide

el Fiok 50T e and B RS E4/05gR G Y0 Bgb D added 0

 dioxdrRAS nfiNanBifeadd ot ttThx VerdightoTKe Ieeémfnamtmterrmaathe 8dlvent

the solvent in vacuo.: The obtai ned residue.

remoyad At aseo @ Yisldsamyddloat @l Purificatidy ¢alymn wanwataredlmnt splica -

 usinf S as(hef AR b AhBEInAN o IRLYS U S IR Sl AR 00,132

| MHzlveujmg 747744&11&) BTS(t 1H), 4.54 (g, 2H), 2.51 (s, 3}H) 140 3H), m/z 189.

1- Am no-net h-(Z) -yl 1 dene] - 2- oxo- pr opyl
-N-ethyl -2, 2-di f| uor o- acet am de

 Meth, gyl -2, 2-di fl uor o- N- (5- et hyl -i soxazol - 4- yI) acetam‘

I\/lethod 46; 9.0 g, 0.044 nol) was treated wth
(E)-1109Difblor @xeléthiyit- Dothe &6 HoimidaoD49))-3Hdite¢thdlaminv-plopenone

pressure. The reaction
1-(2-Difluoromethyl-3-ethyl-3 H-imidazol-4-yl)-ethanone (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 (t,
1H), 5.52 (d, iH), 4.61 (q, 2H), 3.19 - 2.88 (m, 6H), 1.42 (t, 3H); m/z 244.
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was filtered and sol vent renoved in vacuo, DCM was

added and the reaction was filtered to 15 yield an
wobdosmbi2se solid (3.0 g, 33%; mz 207. Met hodP@BGB2005/004865

1-(2-Di fl uoronet hyl - 3-et hyl - 3Hi m dazol - 4-yl ) - et hanone

N-1 1-[ 1-Am no-neth-(2)-yliHene]-2-oxo-propyl }

-N-et hyl -2, 2-di fl uor o-acet am de 20 (Method 47; 3.0 g,
MetRod)30! nol ) and potassi um carbonate (3.9 g, 0.028 nol)
re added to d| oxane (50 n ) and heat ed at reflux:

hyl-3reshyl 3imidazoled-yiipp din laminke sol vent
TR S Y 80 L o

(Methbdﬂ a912.9 gy@Ol hmol) dnki%uamﬂmautad)oaste #“9e, Dma smll) wereadded to
g, 929 . NWR (400, 132 WMz, CDC13) 7.74 (s, 1 H, 6.78
ethylepe glyepl digthyletheg (3 ppl) ampl hpptedat l@%ﬂ}: fog, 2 dgys. T he gpjyentryyas

remo?vé? Fﬁ/ ﬁ;cg%{) E;I%gia %lfoﬁﬁgcﬂgd @%]\?(g b?xﬂ; madna(_/?_d ﬂ?llowed W ether (50 mi),

the obtadBiofill was diteiedyand Aried hy whkksblid dag Olbtalfhe& tz : gt DERMEMR
(Method 48; 2.4 g. 0.013. _rol) and DVFDVA 34.4 n -
(4000 33 MEHALE 37 (ol ED ah &2 6. £ B).0MB (5H007dAd! B 874 ds:22H). 4.70 (g,

+ F95). m nutes. The sol vent was renoved in
2, \]/lacu ﬁ%) é‘?ze% ‘a yellow solid. DCM (3.0 m) was added
followed by ether (50 m), sonicated for 10 ni nutes
and_then filtered. -A yellow solid was obtained (2.7
Method §Eojp NI\/R (400.132" Mz, CDC13) 7.71 (d, | H), 7.52

xarr‘hd@l ( q, 2H),
200§¢16Mﬁﬁibcmkﬁ3&2ﬂ%isﬁﬁ¢8ﬁ15(5-mé’iﬂiyl NBX&ZK)IM@(D) amide (Method 36in

WO(ﬁ/é’/ZGél?ﬁyi 8u§|r¢) trg%lz apd 40% Mallw],lﬁnrﬁnoqaﬁbozl (Qloag,h ip EtOH were reacted :

“with %?ﬁroﬁel{ 2P hikd Wr@ﬂﬁlteh Yhe Raction was filtered and solvent removed in vacuo to

hyl - 3H 1 m dazol - 4-yl') - 3-di met hyl am no- pr openone
yleld(a\&EﬂlldOdhdlgNaSdeae@ andthe solidwks fitedd UAm 4% waz2Bdnat e
(4.0 g, 0.022 nol) were added 'to 5 ethyl ene glycol
diethyl ether (30 mM) and heated at 137C for 2 days.
MetHdiessol vent was renoved in vacuo to yield a yellow
— solrd. DCM (5. 0 m) was added foIIovved by ether (50
1(21@\’\3101)1‘(1{*713-31’18{7 i syll-ethamored and dried. A

M)[?@ ]g_l | d Sfﬁi%r%\%h %opri) cyca(s[?gpar{ecarbo%ﬁml%%%lghz?thod 51;

7 7
7.9 o n;i ;)3%5%)1) ?}61 sll\»gum }c]fdﬂbimdé (/98 £.0.052bl) Werd@ddeld to BH (150 ml)

and hqa[e@) reflusceespighi- Bid 5edvanhyes ranavs i waspoapé thspesptngsolid was
neae AL S e R RTO RO FABATENh Sl 1 09 b e sptvent

* remo¥@@ 3 ﬁb%ﬁé&ﬂyleﬂcﬁa ﬂacl@m@&ﬁuiﬁi@hﬁmﬁ@dccﬂﬁ){% B} dna@b AP On silica using

carbon (3.0 g) i'n EtOH were reacted
100% ether gave the titlé compound as a yellow oil (3. 9 g, 53%). NMR (400.132 MHz,

CDCls) 7.65 (s, 1H), 5.63 - 5.48 (m, 1H), 2.44 (s, 3H), 1.98 - 1.91 (m, 1H), 1.57 (d, 6H), 1.17
- 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-yl)-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



10

15

20

25

30

15 with hydrogen at 4 atmof pressure. The reaction
was filtered and solvent renoved in vacuo to yield a
wa lob/ides2et her was added and the solid was fil tmEdB20ﬂ5/904865
g, 449%; mz 211. Method 52 1 -(2- Cyclopropyl -
sopropy! - 3H i i dazol - 4-yl ) --ethanone 20.
N-[(Z)-1-Acetyl -2-am novi nyl ] - N-|sopropylcyclopropanec
by etahéxkx@)gam e tifidebmpourkilds a yell9wsoli@ vﬁﬁ& wad ﬁiltae@l aﬁd)dmwm4 5g,

I OXi

. 28 0. 057 nol added 150
06 mINMR AR LM EP: BDCTX T G DD e, TN &ioiscmte | Has-50 (¢
1), 3P ES (i, AHOEY Qa2 QO T 6D L0118 - Wﬁ%?ﬁ@tﬁ?’% 0.98

(m, 2H)1 60z PA43., drled and solvent removed in vacuo to
yield a black oil. Purification by colum
chromat ography on silica using 25 100% et her gave the-
Methdd 4§ conpound as a yellow oil (3.9 g, 53%. NWR
———%&%%—132 MHz, CDC13) 7.65 (s, I H), 5.63 - 5.48 (m
4-(2 1 1-B€so 1-3H-fflidazdl- imidibdP-yvldmmé (d, 6H),

Nbgﬁ}old(%gy%lgpropyl 3 1sopropy? 3H_-1m1dazol-£1—yl) 3 |3)1me:t[1rgzlammo-propenone
d
(Me&ga 5% f %(ng %fr?lg) gcﬁrf]xg ﬁ%aﬁlﬁfﬁg QHJY)hatg'(t 55”g @6% m%l)mlére %d&jed to

ethyll:né glywlahﬂbyl&myérﬁs mtpgrddpyted AH1 42700z D Idasils:ml)¢ seltvla:anm
Met hod 52; g 0.019 nol) an
&/a

remqyeégqu%f))vv%érr@oﬁad § addspithen rxtireisd éethalPC&@éc( i%th) dried
w9045 J00 PSR B U DU G0 Ay e by e,

 the nRCTFCBAOQHAFSBB6 minutdTbdiyredtenerfiltevecdyandedridde 3 16i g, [76%). NMR .

00 RTBRHE BT s S5og tonams Ladbh 162 Rt b4 rrBldan sor ors,
| . \- ‘
2H), 3. }%’D 136 1(@ 1%4?%6}2@1171(13%@8 2H321,?Bm 1%90@" %ﬁ%,om/z 244.
- (d, 6FD 1.13 - 1.09 (n] 2H), 1.03 - 0.98 (m 2H
ﬂ” 48. 5 Method 54 4-(2-Cycloprop. | 3 ‘
M51—‘?5£§§ropyl 3H i mi dazol - 4- yl)-pyrimdi n-2-ylam ne
Ethy{ E-)mlc 1 RohooBY RPN -13- lmﬁmwhpﬁhﬁmm@t@n%nﬂ)}Béazo;ﬁe

di met hyl am no- pr openone ( Met hod 53;
- noT) aaelatigu aﬁMBmpumybaﬂmthyl(Hi@sldyzolm QB@ymm19llaneybmlne

MefRSTET 4D Dot E plls gl EhpUkintoRipobitdadut af Paiaciom
D) a%@(ﬁtéQ%Mﬁ%?D(AWH@Q (VS DdsiRcbabign @xohaetezl 29V|g§ The mixture

, dried and the solvent renoved in
was d@@@md; @dwuegaﬁl \altlymtmgméhﬁn heatephamderrs flaxl e d Havirs. dhe gnixture

~was %3/011 dt L1g I‘B%l’fl ﬁ%m]?ﬁ;r%n?uée g}f S pfgsggrte rralrn%?eﬁ E}r fd"l’%ra;‘?lgg ntHer,\ﬁ)ﬁ filtrate

conckrtfifledlind aMidy PutiBicdtion ¢h ﬁﬂca(likmg 2- 5')% Me(ﬁg i ECM aé‘&luent gave the
6.79 (d, 1H), 5.57 éS&f E%B &I
title gongppund s agelow salig (3 5431(/@ NMR 9.87. (g,71 ), §4ggd (MH) 7.90 -7.83

(m, 41 7.4%( @31, 7198, (W), ?'7% 5%’3%mzi‘ﬁ) 4 ML) 2210 (s, 3H), 1.47 @,

6H), 1.30 (t, 3H); m/z 366.

Method 56
4-{[4-(1-Isopropyl-2-methyl-1 H-imidazol-5-yD)pyrimidin-2-yl]amino }benzoic acid sodium

salt : :
Ethyl 4-{[4-(1-isopropyl-2-methyl-1 H-imidazol-5-y])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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Et hyl 4-1[ 441-i sopropyl - 2- net hyl -
| Hi m dazol -5-yl ) pyrimdin-2-yl]am no}benzoate To a
wG adoanéas of PCT/GB2005/004865
4- (3-isopropyl -2-net hyl - 3Hi m dazol - 4-yl ) -pyri m di n- 2-
yl anine 20 (Method 18; 7.8 g1 n dioxane (200 ml) was
added et hyl 4-iodobenzoate (9.445 g), palladium (I1)
waten (Xt rat)evasdddedrihe M@Wﬁﬁlﬁ(ﬁﬁdﬁ&ﬁlegb&ﬂu& ek a3 T mlxture was

carbopate (22 29 The mxt assed
concwfaé@hnwapho ﬁh‘%nr%gs@hvedtnﬁ arften 40 D@ﬁa &yashegk witk Ef%fr\c £ x 300 ml).
The QU O ShA6 68 0 608 AT IRBHRL G s
3. 53f g,l9t4%)t NMR; GmGthera)t 848 |(<|n 1\H§)QVI.G9 (dPUZfH)f V.66atd,@H)pNn41 (s, 1H), 7. 03

lica us | uent gave the 25 _

(d, IHD’tﬁ%2E%?r%@ﬂanhg‘@(9=63H)®\1\/4§d¢1@{)(51/8§3§, 31% . NMR

9.87 (s, 1H), 8.46 (d, 1H), 7.90 - 7.83 (m 4H), 7.45
(s, I H, 7.14 (d, 1H), 5.72-5."63(m I H, 4.27 (q,
Metl2dd 57 2. 49 (s, 3H), 1.47 (d,. 6H), 1.30 (t, 3H)~; n z
396 Hbthod 56 . 30 ’y .

1.,210 eln%gtgo }ben20| C aci d SOdI um salt Et hyI 4- A
ropyl - 2- met hyl - :
H Ton dalmbn bf §v4ﬂ)apw4mmmr®yyrz]mahwem itnetazalad-g1)-pyrimidin-2-

ylamiiy e 1ics B R tiekane {403 e O P aaedste (.59 8.

 pallabfald @B4R0G( Qgé%%) X ARTORICH ?1( %)maﬁd %§1uﬁp&?90ﬁg@@4.74 g). The

m xture was heated under ref 2 days
mixtuexragrdegasasd, aod puead mathadtrogeny theu beated endadirsfbod foed hours. The
hed ‘Wt h Et OAc '

| m"‘“’l*ﬁé”‘"’é&& 8§° f%we%ga WErREAYdsvede rﬂgévgﬁ&gotﬂsy s e the

fltra{erh%n&’idt}aﬁadqﬁ RRE) @iuﬁﬁcaalowntsamsaqisir% 2-§ % ﬁ/ﬁ-cﬂ{ uﬂ?m MRuent

(d, 1H ‘
gave 2ig titlezcomipauad as H)yellcyw s®1d§(2(7:5 g,_BQ%) NI\@ 9.-975{5 H)( 82 (d, 1H), 7.88

@ 2BATGE IS T Bkt S B SR 133183 146 @,

| 6H), k30, @agojnyZSg\gql)pyrl m din-2- vyl ]am no | benzoate 10

To a solution of .
5-f1 uoro-4-(3-isopropyl - 2- met hyl - 3Hi-m dazol - 4-yl) - pyr

Metﬂﬁ%n 2- ylamne (Method 17; 5.32 g) in dioxane (100

s added ethyl 4-iodobenzoate (3.59 g),

4-{[PRIubALE Y Midobopy Ao Shéah - (FROHidapY1-5-YANRINE -0 1 Thfhigh benzoic acid
and caesium carbonate (14.74 g). The mxture was

lithivgpsadssed, and purged with nltrogen t hen heated under

r efd %{')étufr@d so:futﬁ%)udfsét}}y]-g {[5 rﬂlfé“ d’ (%33'?'1[2"%%&12‘1 {4 cflrlli]idazol 5-

wer e re

yl)pytrilftﬁdmt—h@l]d:ﬁ]ﬁo}bérfzaite (Methodri7t 2176 Cg) iEMGIE ¢T0 ml) was added a solution
Purification on silica usin % MeOH i n :

of lithiugetydroyde, & 0 magin f.“[a&’r&b?rﬁ'gh ae HYX TS WaY laﬁﬁ/teéidmdar reflux for 18
hours, ghezrr?:}_@cer%r%% nz g&@é)aﬁug%‘?ﬁggm%d%etr%;ﬁ gvg{eggwb'_%l) éaéd %@OAC (300
ml) 'l[llrb aquéoﬁh?la{/eir wa’&H)'a,shé’d ﬁﬁh (f@rthe3 IH):OAJ: (2@ inth, then ﬁiﬂ):entﬂatéﬂ)ln vacuo
to yle(ld the d_?e compzoun as a W%lte solid 8 07 g, 80%). NMR 9.56 (s, 1H), 8.53 (d, 1H),
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.
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.3.39 qug}?]g;lnﬁﬁh

4-{15- Fl uoro-4-(1-isopropyl-2-nmethyl-1Himdazol -5-yl)
pyrim din-2-yl]am no}benzoic acid lithiumsalt To a
waiosnedssol uti on of et hyl PCT/GB2005/004865
4-{[5-fluoro-4-(1-isopropyl-2-nethyl-1Himdazol -5-
yl) pyri midi n-2-yl ] ani no} benz&t e (Method 57; 2.75 g)
in EtOH (70 m) was added a solution 25 of lithium
Methydl§®xi de (301 ng) in water (15 nml). The m xture was
heated under reflux for 18 hours .then concentrated in
otluera-Vek DeridiBrdy amide (300 nl). and Et OAc
)
m‘?"a&oﬂﬁﬁgbé’ﬂ%ﬁc"%@n 5"’”? 2 SAEHRNG 5,5 4T 8 E8 mol) were
dlssdlhael ihiRME (2D mhp C[bdhﬂ&va adbied the m‘dth}dplbé’mdiﬁ 4gamﬁl6‘1@ 9 g\NBI825 mol)

ollomq; %ygplggk% @18) 1p|,|)0 05§ rg@ol) "Epnedr@a%tfﬂn "fﬁ) stlrrgd gqr Si(gmng%s and the

DM %%G\/Eg 6”05&%848 lees@i%é@%d Wi d;ﬁQQé{eQ%%% OM NaOH (50 ml) and

Met ho
extra@teBrWlﬂ'DDEM [lm 100 h’t]I T hmetgaylicmhae&’ wds drietl arid)the salaentdemoved in

vacufﬁ@(—?—&}%[{gé é_ o %éfllx o(rg(fog)élgg.v 'qui'agﬁ}p) ctigsg)?ved in DCM |
and é}hér ada&i ﬁﬁ’dl% sWﬁ§ Ip?éégﬁﬁtetdh?h@ﬁﬁ@ %rﬂ%cﬂﬁlﬁ'v%s'}hé]n ﬁl@ér@@ off and dried
 owed b 8.8 n

(7. 3grﬂ60%) NM&&@& |le M@(‘kﬂﬁ)rkﬁﬂf@ﬂ79@1 aHDLlﬁ,@ﬁs &aﬁ(mhbH) 338

33500, BT o250 IR B GRS

100 m ). The organic phase was drled and the sol vent:
renoved in vacuo to yield a brown sludge which.
.__hﬁﬂﬁwlfled on cooling. This SO|Id was di ssol ved in DCM
The t|tIe
O C NC C d Y i1 1 ) a - Sg,
10@?@ tltlé\llﬁﬁl}?t)lﬁa wdd, répal’@d, by7th@ §r((c@dur|3 loF Me?ho'il‘ll 7 anzi dhithe same -~
(m 2H), 06 - 3. 5 3.38 - 3.34 (m

~_scaleguging guamc@pg carporpye Q:gd 3- gql-q;netlwlq;mno) -1- [g-gso@mpykﬂj(mleghmmethyl)
C1H- &f‘dﬁ%@s—ggprggf gl (one tho%OSI%of\}/O 03/076434). NMR (400.132 MHz,

OXY1Te ‘
CDOthi sr'nsled;qH)47 ¥8 s, PH,i 618 TidN1 2),). ms etl3H 2’@14 (st iZH), 4.64 (s, 3H), :
g&;ﬁpared by - the’proce ure of Method 17
usi ng guanldlne carbonat e and.
" 3- (dlnethylan1no)-l-[1 i sopropyl - 2- (met hoxynet hyl ) -
~I'Himdazol -5-yl]prop-2-en-1-one (Method 50 of WO

- Metm@176434) NVR (400.132 M4z, CDC13): 8.26 (d, 1H),

s,.1H), 6.82 (d, .1H), 5.30 (septet, 1H), 5.14
-io 0 a ]plperldmegb_@gox@m’ 1.59 (d, 6H);

_[%12 %ﬁ %enzo | aﬁ?%%fg?%ggﬁg¥ﬁl§% >0 Q{mft“dhyhnnne(l4‘

ml, lt()érmnﬁh)t\yére 3tized inCPHP €0 nhil)nmdbr mambnwh@dpherélél-ﬁ)o@bex&o@)l

chlorgim Jrl r3é§ g Ht e hyl a%e)d WWIQ%OY%érmmﬁgggﬁﬁ’&%as continued for a
furthér 2 REGE, eﬂ?e%lvegtswﬁyé Ebl%?ed(z;z B and-the POTRIne Mﬁloggfﬁgween

portionw se over Stirri ng was COﬂ I nue
EtOAc (25 ml) and 1M NaOH (10 ml) The organics were washed with water (10 ml) 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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further 2 hours. The solvent was evaporated in vacuo
and the residue partitioned between EtQAc (25 m) and
wd boblaédds1 10 m ). The organi cs were washed w t PCTHEB20105/004865
(10 M) and brine (10 m ), dried and evaporated to
afford the title compound adlx white solid (1.7g, 4.0
mml 80%. NWR 8.26 (d, 1H), 7.83 (d, 2H), 7.61 (d,
624 00-3.65 (m 3H), 2.79 (app t, 30 2H),

1 95- 1 63 (m 20, 1. 59-1.37 (m 11H); mz 431. WD

4-Br meeHherokenzZocaCId? 005/ 004865 - 80- Met hod 62

' (2 4'1325590 % ﬁﬁdig{oﬂﬁﬁ? U, iggﬁ'(lj% dfﬁ{)?&ﬁ%dﬁ { {rogé)o?&%e%%pdn@‘ (24g,
0.154 2%),in v@telSIlSOTmll)) Themircuer wisltizatediat 95Theor®i het thed addisional

e T iy 3 192 AR v

and W\é&%gé‘ggﬁ ﬁ’f@cﬁat@% r BEhURE athk 19t H@)ﬁ %}ttﬁér{]ﬁﬁed@& through a

ours Ot m Xt ure was t

~ pad dffdiaoghceaus path afd wlasatab withewmia. €he ﬁhra@mdzasr\mdhﬁdd va pHH 2 with 2N

HC gt w@ﬁ%ﬁﬁ%@[}g&gﬁfﬁ%@m orief fofigg Mgt @fﬁt&@' 0. The filtrate

 was &tfé%teﬁ %&lﬁﬁt@ﬁ&@(‘z 2 {25033), Qflc orEaﬁlcfek{rE&@Hﬁed Yftfe ?&raégtzﬁ@acuo to

50 nl) he “organi c extracts
give eddip(madtpmdluph Omarburtcdtpnod;@t G1.922, 28%) 1 NbiRal7.68-(dd i), 7.74 (d, 1H),

29, 28%. NWR 7.68 (d, 1 7.74
. 7.82-W6mq?l)%?%éﬁﬁ)8§1%mg 1H) /()M'z (MH" 2(17 I\/E?hod 63

4- Brono-3 -fluoro-N, N-di net hyl benzam de 15 Oxal yl
Metifdd &1 de (#,0 m, 79.92 mol) was added to a
= suspensi.on+vef 4- bromp- 3- f | uor obenzoi ¢ aci d (Met hod
4-Bréio-37{1@#q.N.B6lid8thyttehiamide DCM (250 nl) containing

coneuitstlorads 00 wh 287 mimeh s et R ionasion oL brimo-s-
fluorbEMz6R 2Rid IMe RS A 'T%h% gﬁrhﬁﬁols & B &56&@5&:01(’[&1%1@ ()atalytlc

was added and the 'mxture stirred at anb
DMBR. gilrp @i sturer ﬁlrfedrfoel&bmrrs theflvenceagrated om vmwot mh@remise was dissolved

in DEFFOS0 it R e (A IO X1 3 L AdRg pfhe mixture

stlrre‘(él%@’ﬁﬁh)ﬁﬂt {eﬁxggﬂanﬂre foxﬁbﬁ%ués Nﬁ@(re?ac'@lgrﬁ) fifeird ivas( \laﬁghelql) LvithN aHCO3 €]
x 150n8), brifx&idpinal), gBle?ﬂhaed condeowatag in vaqugttm give the title compound (5 01 g,

- son KRS Fp EAIOHTGE e e §E TR0 rubettfocitf poe 248.

acceptable salt or in VIVO hydr ol ysabl e ester thereof
(hereafter compound X),  for t her apeutic. or -

Example®8y| actic use in humans: (a): Tablet | ny/tabl et
act Ph. . Eur . .
grogﬂgecf;(l)ﬂg%vr %helgtgaé%lre res%;tg% ve pharmaceuglcal%osage forms containing the
compound of formula (I), or a pharmaceutically acceptable salt 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




Mai ze starch paste (5% w v pa

stearate 3.0 WD 2006/ 064251 PCT/ GB2005/ 004865
Compound X 50 LactBSEGB2005/004865
223.75 Croscarnell ose

W@ bjos/odabl et
Ph. Eur

Il ng/tabl et

ste) 2.25 Magnesium
-81

sodium 6.0 Mai ze starch

15.0 Pol yvi nyl pyrrolidone (8% w v paste) 2.25

Magnesi um stearate 3.0 (c):

Tabl et

Il ng/tabl et

(b): ¥apRemnd X 1.0 Lactose Ph. El
sodium4. 0 Mijze starch paste

mPebla Croscarnellose
(B% w v _paste) Q. 75

CompbgrkeXi um stearate 1.0 (d)

Conmmoinind Y- 10 |l act ese Ph v

Capsul e rTg/ capsul e

42Q O anpociiim ot aar nt A
AL 'O

7% TUTT LT TT oo 1 1. OT

Lac“iseéfh(];e‘if I'njection 1 (50 nmy/ ey 7éorrpound X 5.0% w v

TOO O lvuglluql oot oTd

Cros roc oric acid (to adjust

%ﬂg uslg Mr OXT de sotutrion .6

0% VIV 0. 1™ )
pH to 7.6) Polyethyl ene

Mai&lsyget 400 4. 5% w v Water fof
2006/ 064251 PCT/ GB2005/ 00486%

16lnj ection to 100% 5 WO
- 82 (f\ Inlpr‘flnnll

Polytimypyfmlidor€dfipowficpasic) 1. 0% w

‘225Sod| um phosphate BP.

/U VVI 24 U J.IVI OUUI uurn_yLu U)\I

Mag%ﬁ“ﬁ? S¥ERS nj ection to 100%

\3% DUI Ull UTlI J.J U/U VI v

(c): Tablet 111 mg/tablet

Compound X 1.0

Lactose Ph.Eur 93.25‘

Croscarmellose sodium 14.0

Maize starch paste (5% w/v paste) 0.75

Magnesium stearate 1.0

(d): Capsule mg/capsule
| Compound X 10

Lactose Ph.Eur 488.5

Magnesium stearate 1.5

(e): Injection I | (50 mg/ml)

Compound X 5.0% wiv .

IM Sodium hydroxide solution 15.0% v/v

0.1M Hydrochloric acid | (to adjust pH to 7.6)

Polyethylene glycol 400 4.5% wiv

Water for injection to 100%




(g9): Injection Il
X 0.1 %wv Sodi um phosphat e

w®2@8%6426v  Pol yet hyl ene gl ycol
Note The above fornulations nmay be
proBedur es wel |
The tablets (a)-(c) may be.

injection to 100%
obt ai'ned by conventi onal
t he pharnaceutical art.

(Imy/ M, buffered to pHo)

Compound
BP 2.26%wv Citric acid
400 3.5% w v REt/eB2(f 081004865

known in. 5

(H): InjdctiohqI coat ed by conventi on:
provide a coafing of cellul Qg

exanple to
WO

10 p, for
e acetate phthalate

ComﬁO@ﬁVE64251 PCT/ GB2005/ 00486}

51.0%89%vC aimL. A

N-NCI19 R-R R 1 || 4

\J\JI

H ot IUIIIMIa/l\ n 2
n’howh@e@

R-<\ H(R)p N

§6(’/IP)’V/VV\here|n Rl is

Sodiypy
O.IWQ((?cflﬁlgq{é]/d x1cﬂea§o?ut10 rs—fmafo,
amno, . oXYy, carbanoyl,

1§18 9, CYaNo; Nyuroxy;
=rcap?o net hyl t hi o,

Watd¥¥61yinjection f | uor omet hyl, trifl
C1 Gnlknyv (@) Enlkpnvl ar

wor @yt hoxy, C1. 6al kyl,
p Galkvnvl 10 _p is N-4-

vvher e| n the vaI ues of R2 may

be the sane or dlfferent

o D4 adaoxandant | o coloct od f v o by Ade aoaan
ullu T ul A>3 I IIu\,'J\,IIU\-IIL 1 ] AL ]
(g): I(',‘!e , C2_6al kenyl, C2 bélmyfmbufteaﬁ%&wﬁﬁi
Cyctyt, whererm R3—and o Ue raependent y
Comg&{m:%r;%ally substituted on cdpgo}ﬁ y one or nore R5;

SodiagmphokaeiBPi f said heterocy¢

nnlptv that nltrnnpn Ay he

Ehvlges@nt al ns an - NH

ppt i anal |y _substituted by

Cltrlaa@}doup sel ect ed from R6 15

Pl et ERST opr apy - cycl o

Qﬁ@%w/\sel ect ed from
bt yl see—but yl
)?’éﬁﬁ/ﬂﬁét hyl

Water t60/inje@R6PPY! €t hyl or cyclob

Itylgoopherein RL nay be

Note

The above formulations may be obtaine

d by conventidnal 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.
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optionally substituted on carbon by one or nore R21;

R20 is nmethyl, ethyl, isopropyl, fluoronethyl,
waledobnensnet hyl , trifluoromethyl, met hoxymet hBdT/GB2005/004865

cycl opropyl met hyl or cyclopropyl; 20 R5 is sel ected

fromhal o, nitro, cyano, hyd3oxy, am no, carboxy,

car banoyl, nercapto, sul phanoyl, Cl.6alkyl;

Claim2. 6al kenyl , C2. 6al kynyl, Cl. 6al koxy, C1. 6al kanoyl,

Cl. 6al kanoyl oxy, N-(Cl.6al kyl)am no,
NN-(CI 6al kyl ) 2am no, CI1. 6al kanoyl am no,

- EABRIAHEETY , (S ) 2ervar

Cl 6al koxycar bonyl, N (Cl . 6al kyl)sul pkanoyl
NN- ( Cl _6al kyl ) 2sul phanmoyl , C1. 6al kyl sul phonyban no,

carbocyclyl, 25 het 50 ¢ _6al kyl -
ar bojgycl yl - Ro- or
e be”’ opt iRhal |y

7-, heterocyclyl G1_6al
het erocycl yl - RLO-N i
substituted &n rbgn byNone gr nor e R1.1;' and wherein
if said heterocy contai nsan - NER?) pDi ety that
nitrogen nay be tionally substituted by a group
sel-ected from R12; WO 2006/ Q64251 ‘PCT/ GB2005/ 004865
-84 R6 and R 2 are independently sel ected from )
whe1€1'.h 6al kyl, G _6al kanoyl, Cl.6al kyl sul phonyl
1. pal koxycar bonyl, car bam)yl N-(Cl . 6al kyl )car bam)yl
N RE sdiydmger gr halay banDyI benzyl, benzyl oxycar bonyl |

DR A SRR, B RO MIBES) g B i,

mesyd), rtﬁﬂﬁbroi’ﬁﬁtl@lﬁhﬂuo@n’fé?hox@BCl Hxyand, Koxa) €;. 6a1keny1 or C2 galkynyl;

- nde(gendenrtﬁllny é?g;g\%%g%{rggymbg%@)sghygﬁ 4E -, - C( O)
[ r':% epen e%rtel H)}a%%f(gég {ﬂ & ge ‘??tgﬁﬁﬁyd@ eli-%(rz’ 8?&% ﬁ(%fk%ﬁld :
Ca.gatkyingl, GadpcRlylan defictyalys wheden (.’;lﬁthI4 yn@djeeﬁcﬂqﬂncﬂeﬁmlmoptlonally

hal o, nitro, cyan, hydr Qxy, trifl uoromet hox
substituled|ansaghanchyyane oxmaie R andydey emef“ %chgkﬁrceaﬁm an -NH-

, 6,
mo1e§“4 hﬂfm (%:nertngiyg}fhet%ﬂi? gﬁésﬁgdted H)EE ?@%{) seﬁ‘:@@f%m R”;

di Rgtlhyélmmﬁomchﬂ@tlmbﬁyn BOpropbflt;rhuﬂyy I1sd\blﬁyhy¢cabmmbl butyl,
S T T .
optlo%lniglméhfult\lfcﬁédﬂ%lr&ﬁf rmdBRAY thio, —ethylthio,

['sul phi nyl yl'sul phi nyl,” mesyl,
etRYlis uiepltytb,mﬂhyl mmrbpydyﬂumbunﬂiy dlﬁumomythat hxmﬂgdrpmethyl

N- met hyl sul N-et | sul phanoyl
methfwla?tﬂ%‘t &?IPS’?.‘ i or %XW{P t hyl ul pharoyl or
fl?- ﬁﬂs@iec@d &Ry hay| rﬁt}é r@%flﬁho 13afbxy RékinoScatBh:8C Eﬁ‘@aﬂi’nf)ﬂn}nercapto,

met hoxy and hydroxy; of a pharmaceuti c¢al
sulplmuwpt(“abalkyls élzkalbdrnyé.rCMnlkvnWloChgaﬂkcndyy§ak;illeane;;t, €n _salkanoyloxy,

Nyt ning v A SRR Rt & ek tytardino T € o sarbamoyt,

N, N-W,C&E%Mﬁpéa%nﬁﬂ realkljlg(@%fwheréiﬁ aGh GltéTEdCJ éﬁll&k?&eﬁ‘b&‘nyl

wherein rogen or fluoro. 3. A compouhd o

N-(Ct- sarlkMJ)salp(hal)nobe - (Phatldoauphapziyl ;Clas@&ebuhabbeylemmo, garbocyclyl
Vi Vo bl e ester

hetergfyi], &afB?cyeBie R e PSR S TR

heterocyclyl -R'-; wherein R® may be optionally substituted on carbon by one or more R'';

and wherein if said heterocycly! contains an -NH- moiety that nitrogen may be optionally

substituted by a group selected from R'?;
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C 1.6alkyl. 25 4. A conpound of formula (1), or a
phar maceutically acceptable salt or an in vivo
whymsob42sabl e ester thereof, as clained i n anyP@neBef05/004865

clainms 1-3, wherein pis 0 or 1. 5. A conpound of

formula (1), or a pharnmaceut84cal |y acceptable salt or

an in vivo 30 hydrolysable ester thereof, as clained

i NR&ayd RFfarreindep@identlyl sdectath®6:@i ) (BRy RIOY.cAMarry e

i ndependent]y sel ected from hydrogen, Cl -6al kyl,
C-cabiglparhpayly Cr.erkorstcarbosyls Fyrbamarle eCn-catRygaebany Lmay  be

 NNACAERSTUERR Y CBLA R SURARLEME 60k 8D SRR MpRIG: wherein

R® adRP Wb@@k&&é&uﬂy oﬁﬁosalﬁsdbemmfeﬂwnwapﬂonmraldam@a R'3
- -Nt no nitrogen may be optio

S OB B e B tre Todepamicaty sdewer SpomORaN i eCfORS

NGRS PANEe BYSLOx0 Mk (Ch: SARYAD2ATIANFRM RS RS R

and KI® aﬁ@inﬁ%ﬁ&[th@&}éctedﬁt&h @iy droRen 6B, datkyl Snd sgapendent |y
optjonal l,y substituted on carbon by one or nore RI13;
R1B |%1dr¥bt Awxpdepsndently sgissigd dross halefrrﬁspa:yem hydroxy,

“iﬂ‘-‘ﬁ%éﬁ%gg}@g’ tﬁ?l? G é*‘,ﬁb&@ C'rlal rre ;n%rc\é/l II])YO sulgharpoyl methyl,
ethlehﬁtHdi&y,]etﬁoxyV\h&it}dL aceRRk9, msthytineiad, athyflaraino, dl&leelt}ha&hl.no

dlethgfgg}lé(gﬁ%/meth Cl o %@%ﬁeﬁtﬁg%]lanpé} G ﬁllgg{})ric)%?l%/agfc}yéyN-ethylcarbamoyl

I
67 SRS 1 )
ethyldha,l methyls@phinkb emyisuﬁﬂmylsnmyﬂ gy lsubpHonly], metlsmqycm'pyhyl

ethoRehgBY o Byerhysulghemod oA e T sy
N, N-gi(gt}&llsjﬂlﬂﬁ%moyl or ﬁ%letﬂsll Mef (sﬁ@hﬁmom Ghd Wwherein: 20 R

hydrogen”or fluoro; R2°1s fluoro, chloro, cyano or
msRHyis selegi¢dsBomtalo, methoxy and hydroxy,

or a pharmaceutically acceptable salt or an in vivo hydrolysable ester thereof.

2. A compound of formula (I), or a pharmaceutically acceptable salt or an in vivo

hydrolysable ester thereof, as claimed‘i'n claim 1, wherein R' is hydrogen or fluoro.

30 A compound of formula (I), or a pharmaceutically acceptable salt or an in vivo

hydrolysable ester thereof, as claimed in claim 1 or claim 2, wherein R? is halo, cyano or |

G -6alkyl.

4. A compbund of formula (I), or a pharmaceutically acceptable salt or an in vivo

hydrolysable ester thereof, as claimed in any one of claims 1-3, wherein pis O or 1.

5. A compound of formula (I), or a pharmaceutically acceptable salt or an in vivo
hydrolysable ester thereof, as claimed in any one of claims 1-4, wherein R® and R* are
independently selected from hydrogen, Cy.¢alkyl, carbocyclyl or heterocyclyl; wherein R and

R* may be independently optionally substituted on carbon by one or more R>; and wherein if
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R3 and R4 are independently selected from hydrogen,
nmet hyl , cycl opropyl, 2-hydroxyethyl,
wd.20eehéuespi peri di n-4-yl, piperidin-3-yl, PCT/GB2005/004865

t et rahydropyran-4-yl, 25
1, 1- di oxi dot et r ahydr ot hi en--354 , . 2- di et hyl ani noet hyl ,
1-met hyl - 2- di net hyl am noet hyl , pi peridin-1-ylethyl,

said Betsicpd19l doneehsun -NH- lﬁ&efyﬂhW&‘%dﬁM‘l‘lﬁ}F’b@@jﬁtidﬂthy éubéhtuted by a
2- thlonDrphqglnoethyI 2-pyrrolidin-1-ylethyl and

group selectpd frosyita mmﬂl)pl peridin-3-yl; R 9 is selected

fr

1 RVlseisted B R A8, BV aﬁfé@%%%&%wgi

PCK? @BEQ%H @ﬂ)‘ﬂiﬁ656alk}8 andRRY sdlRoxvRAMYhyl; 6hbiein R® may be

i sopropyl, difluoromethyl, ’trlfluoronetgﬁ%,
ceutically

indepgadersly ortionglly sybstitied %maélmn Y Qie o P78

~ acge alt or an in vivo hydrol ysabl'e ester:
thgrgéﬁglﬁg§9._A conpound of formula (1): O RR3 19

NNRI ~1 1420 NR RNNH(RZ)P N (I).

selected from 2-fluoro-4-
6. [ 4 (cgmpgglﬂg @fbgprmg bk AL} pharmapqﬁncal@z afceptable salt or an in vivo

vhydrélyw{b)lféz([srté(r%gk& g{s Mgbegﬁhmﬂ?%é?e_ !i}' clé%s@g,w}llé?giﬂﬁmys%lected from

1-1 sopropy

: ethylHisoptioghglz 0y elbpryby Imethyd eyel@brypyleathyy har gyclobutyl.

- N-net hyl benzam de; 4- {[4-(] -i sopropyl-2- nethyl 1
H-iwidazol 5 -yl)pyrimdin-2-yl] amno} -N, N .

7. [ 5 S %b@ﬁ&g%ﬂﬁba (f) 01{? pharmac utllcal:lly acceptable salt or an in vivo

ro-4-(1-isopropy

’hydrb-]ysahlejmﬂlthé}eqﬂ, )1$)g/lallmnddn lan)’lz elyé §>f daiinsd -§, winrein R is methyl, ethyl,

enza
lsoprpaxl( élfﬁl "zaa; tr@%&m@hﬂsmﬁhﬁmaﬁtbw%vmmw mdin-2
-ylan1no] benzam de; 4- {
[ 5-fluoro-4-(1-isopropyl-2-nethyl - .
8. H Arooppuhd &f fpkthplar(Dm di n- 2-yl ] ami no }o-N-(1-
met hyl pi peri di n-4-yl ) benzani de; 4- 1] 4- H
-i sopropyl -2-nethyl- | Himdazol -5

-yl ) pyrimidin-2-yl ] Rem CAN(2 idi pR*l - 20
ylethyl)benzanldR, N ' §
/)\ R*
- ‘< NN v
}\1 - H Ry,
(D

wherein:

R' is hydrogen or ﬂuoro§

R? is fluoro, chloro, cyano or methyl;

p isOorl;

R? and R* are independently selected from hydrogen, methyl cyclopropyl,
2-hydroxyethyl, 1-methylpiperidin-4-yl, piperidin-3-yl, tetrahydropyran-4-yl,
1,1-dioxidotetrahydrothien-3-yl, 2-dimethylaminoethyl, 1-methyl-2-dimethylaminoethyl,
piperidin-1-ylethyl, 2-morpholinoethyl, 1-(2-methoxyethyl)piperidin-4-yl,
2-thiomorpholinoethyl, 2-pyrrolidin-1-ylethyl ahd 1-(t-butoxycarbonyl)piperidin-3-y];

R" is selected from ethyl, isopropyl, cyclopropylmethyl, 1-cyclopropylethyl or
cyclobutyl;
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4-{ [4-(1-isopropyl-2-nmethyl-1 Himdazol-5
-yl)pyrimdin-2-yl] amno } -N-(2-norpholin-4-
wQ b@blgd2sbenzam de; 4-1[4- (| -isopropyl -2- netkPyl/6BR005/004865

Him dazol -5-yl)pyrimdin-2-yl] amno} -N[ 1-(2-
met hoxyet hyl ) pi peri di n- 4-yl-|8enzani de; and 25, .
2-fluoro-4- {[5 -fluoro-4-(1-isopropyl-2-nmethyl-1
H- Rtii gz alyt, 2thyl)ipopropil ddiflu@rolehan] thifluprobhethyl, methoxymethyl or
(1- et hyl pi peridi n-4-yl)benzam de; or a

cyclgpremyaceut i cal |y acceptable salt or an in vivo

or a pREh AR G aNle S8 i B SR OBIRr moreot,

compound of formula (1), as.clained in claiml, or a
pharmaceutically acceptable salt or an in vivo

9. hydrempeund of fegnea (Dher eof, whi ch process ‘conpri.ses
of : Process a) reaction of a pyrimding of formula
(I1): "9 RRN 20 NRNL 5 N(II) .ere'Fn'L.isa

l.

- di spl aceabl e gro;g' n_anil ige offqrpBlra (I111):
O3 NRA H2N ( p 10 Process b)
reacting a conpo d la ( O 3 RNIH2 NCR R4
HN N H (R2) pp* N ,

| | A R“<}\I H .(Rz)p

@
selected from: , .
2-fluoro-4- {[4-(1-isopropyl-2-methyl-1 H-ir_nidazol—S-yl)pyrimiciin-2-yl]amino}-N-
méthylbenzamide;

4-{[4-(1-isopropyl-2-methyl-1 H-imidazol-5-yl)pyrimidin-2-ylJamino}-N-methylbenzamide;

- 4-{[4-(1 -isopropy1-2—methyl- 1H-imidazol-5-yl)pyrimidin-2-yl]Jamino}-N,N-

dimethylbenzamide;

. 4-{[5-fluoro-4-(1-isopropyl-2-methyl-1H-imidazol-5-yl)pyrimidin-2-yl]Jamino}-N-
15 B .

methylbenzamide; _
4-[4-(3-isopropyl-2-methyl-3 H-imidazol-4-y1)-pyrimidin-2-ylamino]-benzamide; -
4-{[5-fluoro-4-(1 -isopropyl-2-méthyl- 1H-imidazol-5-yl)pyrimidin-2-yl}jamino }-N-(1-

~ methylpiperidin-4-yl)benzamide;

4-{[4-(1-isopropyl-2-methyl-1 H-imidazol-S-yl)pyrimidin-Z-yl]amino} -N-(2-piperidin-1'- ‘
ylethyl)benzamide; _ _
4-{[4-(1-isopropyl-2-methyl-1H-imidazol-5-yl)pyrimidin-2-ylJamino}-N-(2-morpholin-4-

. ylethyl)benzamide;

4-{[4-(1 -isopropyl—2-inethyl- 1H-imidazol-5-yl)pyrimidin-2-ylJamino}-N-[1-(2- -
methoxyethyl)piperidin-4-yl]benzamide; and '
2-fluoro-4-{[5-fluoro-4-(1-isopropyl-2-methyl-1H-imidazol-5 -yl)pyrimidin;2-yl]amino}-N-
(1-methylpiperidin-4-yl)benzamide;

or a pharmaceutically acceptable salt or an in vivo hydrolysable ester thereof.



(1Y) .with a conpound of formula (V): I R 19 N 20 N
T R-~1 15 N wherein Tis 0 or S; R' nmay be the
wa2awe/0ensdi fferent and is sel ected from G _6al kgt/GB2005/004865
Process c) reacting an acid of fornula (VI): WO
2006/ 064251 PCT/ GB2005/ 00486% - -88 O RITIN-~- N OH
- 20 NR~HN(R2)p (VI) or an activated derivative
10. t hareedess Mdrpfeparing @icBmpoind e fotthda (W] 4s) clainN@3RE1airh 1, or a
(M), or Process d) for conpounds of formula (1);
pharpaggaitically accpRtablgisalt preabi i nidrely salq ¢syer therpofiywherh process
com;?l'%”})f-'\' NH2 N (VIIl) 10 with a compound of formula
20 NR8 R4 T (R)P (1X)
Process a) reaction of a pyrimidine of formula (II):

5
| an
wherein L is a displaceable group; with an aniline of formula (III):
‘ _ o
N’R3
b4
H,N
Ry,
| (I1I)
: 10 or
A Process b) reacting a compound of formula av):
_. o o |
3
NH, | .
e
H ®),
avy
-with a compound of formula (V):
e
20 N R”
R
15 N B
42

“wherein T is O or S; R may be the same or different and is selected from C,¢alkyl; or

~ Process ¢) reacting an acid of formula (VI):



10

15

20

where Y is a displaceable group; and thereafter if
necessary: 15 i) converting a conpound of the fornula

w@ bgosioa261 anot her conpound of the formula (1) ;PCT/iGB2005/004865
renmoving any protecting groups; iii) formng a- 4
pharmaceutically acceptabl e t or in vivo
hydr ol ysabl.e ester. 11. A pharnaceutical conposition
~which conprises a conmpound of the formubDa (1), or a
20 pharmaceutically agceptable salt or ijn vivo
hydr ol ysabl e estek}q i y one of
clains 1-9, and a‘phar e dil uent
or carrier. WO,2006/0 > > -89 12.
A conpound ofRIhS&fo mul aN(1) Nor a pharmaceutical |y
accept abl e salt ith vivo  hydrol ys&he ester
t hereof, as claimdd in any one of clains 1-9, for use
as a nedi canent. 13. The USEY@f a conpound of the

. formula (1),. or a pharmaceu ally acceptable salt or

or arl &ttivited A¥QvAINE iIrysTaRAtR af Shithe dBFRGE (VA: ¢l aimed in
' anyone of clains 1-9, in the ufacture of a

medi cament for use in the IPNBd&ction of an
anti-cell-proliferation efngﬁi) 14. The use of a
conmpound of the..formula (1Y), 7or a pharmaceutically

~or acceptable salt or in vivo hydrolysable ester

thereof, as clainmed in any one of clainms 1-9, in the

Procggrddfarceampoupgs ef forrpulad B teagieng a pyimigdine ofrformpea (VIII) -
production of a CDK2 inhibitory effect. 15. The use of
a conmpound .of the fornmulg R a pharmaceutically
acceptable salt or in Rivo drolNysabl e ester —
thereof, as clained in gny ome oficlainms 1-9, in the
~manuf acture of a qﬁﬂi a fON” usalH N the treatnent -
of cancer. 15 16. éﬂgse f a conpound of the fornula
(1), or a pharmaceuticalfy. acceptable salt or in

vivo hydrol ysabl e ester thereof, as clainmed in any one
of claims 1-9,- in the manuf¥8dure of a nedicament for
wkhu%pnin Hpefgreaﬁ t of |eukaem a or |ynphoid
ﬁaplgﬂgﬁc eSor cer of the Dbreast, |lung, colon,
~rectum stomach, liver, kidneyQ prostate, bl adder,
pancreas, vulva, skin or 20 opary._ 3i7. The use of a
conpound of the fornula ¢4 @yﬂ%arnaceutically '

- acceptable salt or in . gl ysabl e ester
thereof, as clained i nsgyyene oR*lainms 1-9, in the
manuf acture of a nedi canent for use in the treatnent
of cancer, fibroproliferatiaghand differentiative
di sorders, 25 psoriasis, rheumatoid arthritis,
Kaposi's sarcoma, haemangi ofX) acute and chronic

WhlngpgrqgaHQ%egg at heroma, atherosclerosis, arteria
IF s PO AR5 E6 Wrrune di seases, acute and chronic
and theeh@dMBhéREsarypone di seases and ocul ar di seases with
_ retinal vessel proliferation. 18. . A nethod of
1) copyeptdngd prmparndef itheclormulg (Bl infoeanathien porapgundtof therfogmula (I);
ioleman}%Eoog%gaﬂpiqqhSln 30 need of such treatnent,
WY Elg cgr?p? FEes 8% steri ng to said ani mal an
iii) fehdiges phAnabBuithllPhcceptable salt or in vivo hydrolysable ester.

11. A pharmaceutical composition which comprises a compound of the formula (I), or a

pharmaceutically acceptable salt or in vivo hydrolysable ester thereof, as claimed in any one

of claims 1-9, and a pharmaceutically-acceptable diluent or carrier.
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: medlg@rﬁg}t

n nee
| vivo Eﬁwnﬁrs%@%ﬁt?fgt 750k 25 glaimad ifgny SRS af ¢laiy

a conmpound of forrmula (1) or a pharmaceutically
acceptable salt or in vivo hydrol ysable ester
wo bseef2s1 as cl aimed in any one of clains 1-9.PANDGB2005/004865
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. 17.  Theuseofa compound of the formula (I), or a pharmaceutically acceptable salt or in

vivo hydrolysable ester thereof, as claimed in any one of claims 1-9, in the manufacture of a

medicament for use in the treatment of cancer, fibroproliferative and differentiative disorders,

psoriasis, theumatoid arthritis, Kaposi'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.

18. A method of producing an anti-cell-proliferation effect, in a warm-blooded animal in

-need of such treatment, which comprises administering to said animal an effective amount of

a compdund of formula (I) or a pharmaceutically acceptable salt or in vivo hydrolysable ester

thereof, as claimed in any one of claims 1-9.
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19. A method of producing a CDK2 inhibitory effect, in a warm-blooded animal in need
of such treatment, which comprises administering to said animal an effective amount of a .

compound of formula (I) or a pharmaceutically acceptable salt or in vivo hydrolysable ester

there'of, as claimed in any one of claims 1-9.

20. A method of treatlng cancer, in a warm-blooded ammal in need of such treatment

.Wthh compnses administering to said animal an effective amount of a compound of formula

) or a-pharmaceutlcally acceptable salt or in vivo hydrolysable ester thereof, as claimed in

‘any one of claims 1-9.

21. . A method of treating leukaemia or lymphoid malignancies or cancer of the breast,
lung, colon, rectum, stomach, liver, kidney, prostate, bladder, pancreas, vulva, skin or ovary,

in a warm-blooded animal in need of such treatment, which comprises administering to said

- animal an effective amount of a compound of formula (I) or a pharmaceutically acceptable

salt or in vivo hydrolysable ester thereof, as claimed in any one of claims 1-9.

22. - A method of treating cancer, fibroproliferative and differentiative disorders, psoriasis,
rheumatoid arthritis, Kaposi'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, in a

warm-blooded animal in need of such treatment, which comprises administering to said

* animal an effective amount of a compound of formula (I) or a pharmaceutically acceptable

salt or in vivo hydrolysable ester thereof, as claimed in any one of claims 1-9.



