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WD 2006/ 003378 PCT/ GB2005/ 002522 AZI NE- CARBOXAM DES
AS ANTI - CANCER AGENTS The invention relates to
W@ b@aioesl’s conpounds, or pharmaceuti cal |y accepp@biGe2005/002522
salts thereof, which possess B-Raf inhibitory
activity and are accordingly, useful for their 5
ant i - cancer A4TYB-CAROXAMUPEhAS ANTIAGANGBE SAGENTS r eat nent
of the human or aninmal body. The invention also
relates to processes for the manufacture of said
chem cal conpounds, to pharnmaceutical conpositions
contlz imvengicnirelatea el chemicflaiompesads, nr plremaeaniicaldy asceptable Salts

thefZph SR PSSR aPDRdat s AR Fod ner oot ey T3 ek
anticd RS efcﬁlmﬁaﬁd thiRgfn mMABIPb O &itRelt TTASSEN AT GCelithsll B¥dy. The
signal -regul ated ki nase kinase (MEK), extracellular

1nvg1t@nedlsanebtgqg|tgpm¢e$(spﬁ @éhq Emfagtgxemﬁ@@drqhgygcaécggmu@p, to
u atlon
s SR au At R RE e AL hdin Bis Bt thefligrtuey of
me@BAth &8 bf ReGh iHetpradidiion ofbh befi @fident o in 8 WavkMAboded animal such
i mmortalization and angi ogenesis (reviewed in
asPayssonnaux and Eychene, Biology of the Cell, 2001,

93, "Pﬁ %lzlsdmtapRH; 'R%%ﬁ\gk%gﬁ&e@agage%%r@/el%ﬁ gfgﬁfgﬁ I3 @hfed kinase

recrul rane upon

kinSieqMEK )) exiradefitias sibadle-regulake) kh@ﬁii@ﬂl@q&th’\@lﬁlﬁysmgcemnal role in

t he phosphoryl ati o nd_activation of Raf proteins.

the reaylafioned 2 Y of] ﬁe%ﬁﬁh%@BWﬁea%r@eah@% Yiat eonptsineluding
cell\ﬁﬂf{ %Pol Bralibh, &%ﬁ@a{i{bﬁyéﬁbﬁaﬁpﬁrg %%Bﬁ a@ﬁglﬁgéﬂ@ﬁg (reviewed in

| on, s transfl ocate’
Peyrssminews amdaEdeHenm Bivlogy o€ tlmh?beﬂb ROOY, I9ét3|—6ﬁ’) hnthls pathway, Raf family

gul ation, of a t| It ranscription factors
ek OG0 i e plastTrHE AT RATY NERREKE NG RHgphate
(GP5ABadai0ls r@sqllﬁ Lo ﬁﬁ&%ﬂﬁ&yhﬁoﬁ Bed AdiRRfibY @f‘Ré?f proteins. Activated
pHenot ype by ucing i mortalisation, growh

Raffs ahetmphqspiuteplawdmdtacgvaimMEKs, rmdmismtmm rhpsphyrylate and activate ERKS.

bi, |
U RO P S ity Kk VR Rip i e
ph%&h@h?ﬁﬁ%ﬁ $hé r&gﬁﬁ‘ﬁbﬁ‘&?gcti\ﬂty@h‘éhs&iptl@h factde¥ BudReas. EIMal and Mye.

ht t Bhe wa&egk&/pmamh@mgmm%@ torgapyribyte ter the fumorigenic:

ph%glopggng@ H%g[%%} ; olﬁhrlrlrs)%t% gn g&o%ﬁ ?’adt(;}- ﬁég%ﬁﬁé%@me néensitivity to

grokf@hhiBifory 8ik3al8 2djlity td Rivaderayd ﬁleta&am@  Stildulaifng angmgenesm and
over exS[;r ession and/or. nutation of key nenbers

o i e pop PRedis VAR N TR KE" Pk S IaORASE April
550 B AR DS GI, h ebgBo fl ond cpces

ap;iamniayay 3%t a1l 2068 1166GEs (Ho@brat)al., Olneo@an,e]é)%)ow 813-822).

V\,hlc are thought to have isen fro
Thig i Rest TesHt Ol ereNRFesSIoRaPY/e SHIYALR Shkey B g&%mbsgssoefah? ppthway.

MOS iy Ll S8 §§rlﬁ@,"/thﬁogfng %r(gt@lyl%na%é NofSH s MavObed r@ﬁ%rtéd@af-l /c-Raf,
neuronal tissue an -

in urogenital tissue.
B-Ruifght\A-Refitrt dgwed nRderdenand PritvbardcBivchiav &ioptis| Ap‘qal 2@3 1653,

t . distinpct biochemc t|V|t| and bi ol..0gi ca
25-Alh e ke’ RRagRoAR e e i Tt e B ESa three Rt
er%@%re 18d in EXGRE ﬁ%b@%tﬁfhl levéiigk ﬁ:sﬁ@ﬁ oPBOES ih Seuronal tissue and
required for normal nurine 2006 003378

A-TRih GBR0B4108282 The highly homologous Raf family members have overlapping but

distinct biochemical activities and biological functions (Hagemann and Rapp, Expt. Cell Res.

1999, 253, 34-46). Expression of all three Raf genes is required for normal murine
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-2 devel opnent however both c-Raf and B-Raf are

required to conplete gestation. B-Raf -1- mce die at
WEDsHoxsoe to vascul ar haenorrhagi ng caused byPCT/GB2005/002522

i ncreased apoptosis of endot hgl ial cells (Wjnowski

et al., Nature Genet., 1997, 16, 293-297). B-Raf is

reportedl y the major | sof orminvol ved in cell

devplopriehiehawéven bethd-Rafand B-Raf yrerequied toropplsisgssiaiondd-Raf -/-

i 8 00k SRR RGP L B PP tE, s o endotet
cellk [V an ki i off 21 6 8fuire GaRéti, goamnt1 60 29RDEDUB Mmf@bﬂsdly the major

al ., Nature, 2002, 417, 949- 954) and a
1sofpr1@g@mlv¢¢ﬂna:eunp@@1f¢rgﬁg@ angd the PEERATY. Esee 06 onq,qg@plgéﬁ.aﬁ ggctlvatmg

SOIIg#lC giussenﬁtia nﬁg on§ g%nc e:@Ill # Egﬁeci %@%&%Fﬂ%gﬁ% %)%ﬂ}ﬁﬂg with a

fre ﬁl:}ﬁfiﬂdif%aﬂi mangﬁm cutéﬂ'étm@ aplglonek (Blmes &uil., N2ang 2082,,417, 949-
06-712), colon and ovarlan cancers vi es et a@
954\ and plso pmelztoez wigq 7angg o6 hgman canegis, ws ing Ry fiehlimited to papillary

thyrm{l) ﬁ{m(?lﬂ’f k@o}gn%@gl (Jsﬂplﬁé nd?%a&gr ﬂl?ﬁtﬁi%%%bg L6297, cKElh@Bcarcinomas

ron at posi ‘ese fut’ati ons’’i ncrease
(Tahh@fblaﬁal ®iases,sa 706-7 12)pfoldd Raf oaunidn cancers (Mavips et alg Nature,

oupl e Raf / VEK/ ERK Si nallln r.eam
200 G129 Sor o RarP e PR TRESRAAOYP ok Bl gpid for valine
subsﬁﬁl‘ﬁeﬁ Qf %c?s?ti an@O' Phese %H&ﬁdrﬁ GndrBast AShdshiUtihake activity of B-Raf and
vat | K. Miutated B-Raf proteins are
aretth@uphf truricogple RaNMMVIB/ERIE bigsal(ila fiogsupstreah prOlhﬁaltat}ﬁlé drives

mcﬁ‘dg)nzg 1 17 314@10 Ef,)&epatgrdfacreggg pf%gfl%lg &hV‘é nsﬁ{u%ve a vatlon of

ERRE mt%Q\BlRapprBfélxﬁSa%@ﬁaﬂs%nﬂ@g RIS %thﬂéé, ahﬂ I, Ntamre 2002,
and transformation H ngorani et al.,

417089;958 BandsheRne)(Wellbreckias pl. deanger Reg., &QQ@ 64, 2338 2342) and

|1
S 5P B S B OB R B G0 frfin
(Hﬁ@bﬁmpé{tam\’\@){ncegQe&‘\SIU(BZSF enasaRph). eata lmysin\()ﬁ O0thd BEBBIEK/ERK
and WO 00/ 07991 di scl ose certain benzene-

s1gnalsng rassade BoBpepiesrniou Hisely wRing AT Biaveniionn fgpQurpfependent on
th eti%roductl on of cytokines such as TNF, in
1?)83‘{1 &lil ar of TNFa, and various interl euk| ns, in

par Wsth¥ éecd bpplicatléte WOeREE73i8nvd Worl/079av disclose certain benzene-
surpr|S| ngly found that certajn ot '
1 3paspineprsbanyd camprerds iy W%@H%‘é‘?f Eﬁ*srpéo‘ﬁ}ﬁgf’% RE cxiclggps such as
E‘]i ﬁaé'{ 15 (?fnﬂ\lf& earnﬁgféﬁ{)lgé A% EXE gﬁgﬁ%cﬁﬁr he 1“‘?&3‘ ISi]esent mventors

rea neop st I'C ease
haﬁcﬁl@ﬁ@m?& Yourﬂhﬁatméﬂslﬁrm}ldr,mbefel, bennzeped;ﬂ aiamoaarbonm (aumpounds are
of fornu (() R \ M W Ni:X 2%‘1 t2
potgniyB qu)lnhlbl ors and are accordmgly expected to be useful in the treatment of
neoplastlc disease.

Accordingly, the present invention 'provides a compound of formula (I):

e
O

/C[ X,
' N . ‘X
/X3

5\

@

. wherein:
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wherei n: WO 2006/ 003378 PCT/ GB2005/ 002522 -3 Ring A

i s carbocyclyl or heterocyclyl; wherein if said
whedoenasyel yl contains an -NH npiety that nitPOEB2098Y02522

be optionally substituted by_g _group selected from R3;

RL is a substituent on carbon~and is selected from

hal o, nitro, cyano, hydroxy trifluoronethoxy, am no

car B@)@A ig garbgq:w%{l or h@tp)@gmlﬁl wahgraim Hrhaid hetqggq@‘},yl ;@9pta1ns an -NH-
mo%y@xg# Rﬁf‘r Iil 81)@ be N_pf %aif]%a?ﬂtst t@eé%ﬁ akg%(ﬁ/p seﬂc{-e%aﬂr&ﬁwyl

NN- Reis_iﬁﬁiﬂsﬁﬁlbﬂtafﬂ dﬁ@oon@hdﬁ@bd{aﬂﬂyfram Hado, nitro, cyano, hydroxy,
N- (Cl _6al kyl ) carbarmoyl, N, N-(Cl. 6al kyl )anr banoy d{y
mfmpr@aﬁhyms@@%p WADOEY raghameyh megcapto, sulphamoyl, Cyealkyl, Ca.salkenyl,

R, G BB 3 e fnbAe PO AR i,

,NWP@M)thmB% pilkaneylamdmy N-¢C - 6%1)cwbaneyln R1 rray be

optionally substituted on carbon by 10 onegﬂ(ﬂ; %
N, M- satieafarbimod et dealedl Qe yhergin %@r&fau%gl oxigerbony!

I PR, Tk 00 o

carbydichbgad; ohhétenocynlyhﬁ]b, ; whanim, R hyedy ba gptionally substituted on carbon by

on%éﬁrglg%? ;60 @Wg\ﬁ%’;%@ paﬁ%ﬁte % ar&rx I&l%g é}itl) agﬁy }nowty that nitrogen may
be gﬂégﬂ:ﬂi ¥{1W§t1'tutga-b§ ngl‘déx?%elect@a_ﬁ% kanoyl ,

anoyl oxy, 6al kyl') am no,
NN- Re1s §dckad ﬁ@anhydmgen,ﬁlatol nied, kyansy hydrony, trifluoromethoxy, amino,

car&;&e gpﬁ% Xrgnge%a@ﬁ% Isﬁl'phallg\lcl)\)lfl( at-l-larql 5%/ Gaikenyf, E‘?gnﬁynyl Ci.salkoxy,
Ci. %ﬁkl\.?%l( Q:é alglk ARSIy NNC(] gélkﬁl?dﬂﬁﬁb) 5| lN Wl)gammo

yl )23u phanmoyl, Cl1_ 6al k onyl am no,
Crealkanoviaiind - REC:- olkyhsrdroeyls M- {Qge M@b@nﬁylF@ U IN(ON

be 0 bst | c or nore
BRI 0k BRI R SR B, O ns. an
N, Nm AR phdiadyl NCL @Mﬁﬁlﬁh@ﬁylbﬁnmpha@ﬂaydlﬂ R®- or heterocyclyl—R -
substituted b rou 20 selected fromR11; X1
whgrein Ro mayxde og Oléﬁig’ BStHFféd Pﬁ&é‘i@@ﬁ@éﬁﬂnﬁ?f @QI?R 0?“4 V(Berem if said
o808 PRt 200 A8 o o E bt ety ooy
seledred &om RHe val ues of Rl may be the sane or different:;
R6 and R10 are_independently sel e flfom ha
rrquFx&@

ni t Fe,1s Byadate P{yd%@gyi DEe | oy tw%hgo,’ggz, X3, X4 and Xs

r rRaRpDy t C1. 6al kyl ,
arel tg 54?1‘, ﬁz’g fﬁ@%&%li@%p&%{ié&@%@ C1_6al kanoy! |

Cl_ ﬁials keimiydi frewn, 0- N\erelﬁahfkyalylmfdb may, b¢ {be same or different;
1 6 yl.) Z2am no, C1,6
& Sy oty SSRENE o R s seapn Ty
tr1ﬁm§ﬁ€ﬁ%&§(a@1ﬁo V@aﬁfo%/ ”ca(%dn%g@ rh@fc Zpto sulphamolyl Ci. sal%cyl C,.salkenyl,

6al koxycar bonyl | )'sul phanmoy

czlalsmmycmm;gh@mmanomcﬁanwpswww amwnug@

N b e i b e ERE L alfy DaroMI e Ty

Nﬁl{@%allléﬁ?%@&b@moﬂacb )Tk IS(DP ¥ hefein® (80 B15 (C; aaldoxverbehyl,
i f sai et eroc cINy cont ai ns

N-(C;.¢alkyl)sulphamoyl, N,N~(C;.

carbocyclyl-R"- or heterocyclyl-R'*-; wherein R and R' independently of each other may be

salkyl)ssulphamoyl, C;.¢alkylsulphonylamino,

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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an -NH noiety that nitrogen nay be optionally
substituted by a group selected fromR16; WD
wWQe6H®33B78 PCT/ GB2005/ 002522 -4 R12 is i ndependsniosypo2522
sel ected from hydrogen, halo, gqitro, cyano, hydroxy,
trifluoronethoxy, am no, car boxy car banoyl , rrercapto

SU| %ﬁl ﬁd&‘}epe%englg:slé%ﬁ@Q% 6al(£r %ah%lg%ggaclzyka%o hydroxy,
mf@i&gnf,@@ky ﬁkﬂlﬁ&n dapooxy &%W%E&Xﬁi 'I%thﬁlogl Cialkyl, Cy.salkenyl,

anoyl amno, ) car bamo

C%Mk‘ﬁm @gfﬂ%k?’%ﬁdaﬂaﬂgﬂl Ci. @kaﬁaylloy}',g(f-@@asaﬂgé)aalnno ais
0 a ar bon car bonyl am no,
N R s Tl is i o Ry R AL RSP SSEy oyt

N FcOali 2§éijo%egl¥b?§9]1698((%a%@%£ Wo Bk C, %élkoxycarbon 1,

het er ocycl R12 i ndependént eac
Clmlh@rycaﬂ)pnpbnmm %(@Lshkybaﬂphammld&%m1csaﬂ<tﬂérsuh5hamnyl
ere

Clé"’&m rlﬁgglyﬁémandcq\ﬁg cgp{y? tRh;tO% ﬁFtﬁO&éngFRay ‘ggégrem R 1ndependent1y of

ea&p&thémﬁ& e Spthsthity vhRdnRsg ¢h GBMPby &k Sehe@tred, dndafherein if said
is selected from hal o, nltro cyano, hydr ox

heterocwblwmmnhm;NHamore@y thebmitrogsn may Ae BaHeAlly su stiouted bya group

r 2oSU| phanmoyl , Cl1_6al kyl, C2.6all cenyl,
Sel@ %%?’ Cl. 6al koxy C1 6a| kanoyl ,

Cl. gaf i%%@ﬁ:)é’[e@ﬂbm el Glitr6 adyhb )18 d;, trifluoromethoxy, amino, carboxy,
NN- ( Cl _6al k}/l )2am no, Cl 6al kanoyl am_no,

caraeyL, Gxreap Craakslclr-gbieryl Fz@éhﬂ%&u salkoxy,

BN et e e
Cl%:hilkgﬂolyﬁe&iluwl N&Gl m*lh@mfbamobﬂ ?N@Cll@é]ddkbalﬂﬁmph €nEE’%HQ(IS(O)a
NEARRTHTA TR T NG T M-

21 22
Nﬁl{?ﬁ angﬂ zga pk oe;@ 1@0{511% ufonQfandiR, %al%%ﬁ%llglgg m@ﬁae@érecyclyl-R
wheretm Ré%nnayrhg/ optmomﬁylsobsaﬂhltgd subabom by euk bymeregR 8uzpld wherein if said

| d f
hefRiRsy RO LOTRIG: B Hr BOiSRULBE RS oL b SEVUPTP SR ited by a group
sel@bté@o)ﬁhmm@nd - g( , SN( R25) - N Rg( O-, -N (R26) ggg) t
or
whe R’ R %R ;:ag R}-ﬂz o @g R'u}n dndRY are indeperulsaiiniesiedigd from a direct

B e L o M S

: NE BO18C;L BrdrkimIR?, les RYkRFald R? 3k 15&&&61&&&1@&1@&@@5{11 hydrogen or

1. 6al koxycar bonyl car banmoyl, N-(
Cl]salkﬁllms)léér%armyl NN-(CI 6al kyl)car banoyl , -benzyl ,

ben gxyﬁarﬂanklm gel{ﬂ vl ; inf {T&g&]}’seﬁﬂ I}flﬂﬁfbh dﬁ%ﬁ C1¢alkanoyl,

and ar e’ |ndepen ently rom

C&M@Eulphmd)ﬂ O(Xyaalkob(ytafrbcuqﬂ Qﬂﬁiahmyy NACi. Jallqﬂa)bmhsamby]
am no, carboxy, carbanpyl, nercap sul ham)

- N, Négwakyl)cé\ftpmoy ,}a@pﬁdx‘?pnz@pﬁbg@bo : géqewoy gg@p 1su1phony1;

30

b 31 R 3Qyano, hydr
d| et ?{'amﬁno Qﬁéﬁﬁ%@r@y ﬁlﬁﬁl— ﬁgynﬁlﬁgwggret y?,%nr% ny x>
tr1ﬂh6retnlaﬂioxwhﬂuogohneﬂﬁibeetdmyib,oaﬂhmypydrbamoyl mercapto sulpharnoyl methyl,
N, N- di met h arbam;) .. N, N-dj

h | carb
et ,rngth%y_, M,),arceig @Qﬁtgw, m ’F{Ifohf‘ ﬁlm&io dimethylamino,
diethylamino, N-methyl-N-ethylamino, acetylamino, N-methylcarbamoyl, N—ethylcarbamoyl

N, N-dimethylcarbamoyl, N, N-diethylcarbamoyl, N—methyl—N—ethylcarbamoyl methylthlo
ethylthio, methylsulphinyl, ethylsulphinyl, mesyl, ethylsulphonyl, methoxycarbonyl,
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et hyl t hi o, nethyl sul phi nyl, ethyl sul phinyl, nmesyl,

et hyl sul phonyl, nethoxycarbonyl, WO 2006/ 003378
weERaneE3O5/ 002522 -5 et hoxycar bonyl , PCT/GB2005/002522

N- et hyl sul phanoyl, N-et hyl suld;_phanoyl

N, N- di met hyl sul pharmyl et hyl sul phanoyl or

ctpeE ool S RO et s BB s A TmaEy siagamoy,
N amﬁﬁo a?m&qtor N-meth l—N-ethylﬁléIP%a oyl

(nmethylthio
or @.q)halﬁﬂlacemtmaﬁy lydeptablez st theraof;, n o }

wilkiEE R oot e e e RO b8 et
trHﬁl%chﬁet IM%%an}preﬁﬂ)ﬁﬂfnﬁH n% i—éa)rbo;?a‘img@p' cted

bove, erein carbocycl yl or heterocyclyl;
Wn erAgicording o ﬂrthelt &Sp@@i}p&f thel inventiontiwge srproXided thsi use pf a compound

ni.tragen, na ti nally substituted by a group

Ofilbqaftgﬁ‘?‘éla(ﬁ elﬁ;‘f\{ Cﬁ%”ﬁf% E I8N ubst i t uent on carbon and
IS gahgat BeafvoeyeiicdrhetddbdycHl; WharEA if &NEh&Xdbcyclyl contains an -NH-

trifluoronmethoxy, am no, car boxy, car banoyl , rrercalg 0,

m@@mypﬁh@t mﬁwgen@layézﬂ qpjionaltsubstitatsdyy, a gropp selpiyhipm

?l i 1\{ . ;}%6%% k%ﬂﬁf[ RPC% %%eiga]eg %ﬁ%%}z/ 1eﬁ§ymtr0 cyano, hydroxy,

trlﬂ}lorﬁﬂieﬁ@ﬂ P Yan@if Nearbddy( @lrﬁarﬁ@}lkmbﬁcﬁﬂbbﬁﬂﬂydmoyl C1.salkyl, Cp.galkenyl,
N, N- (Cl1 6a| kyl ) 2car bamoyl , Cl _6al kyl S(O a wherein a is
ngallkﬁn}zl Copliexy koxspdang 91 salgagoyloxy, N-(Ci.¢alkyl)amino, -

NGRS ¢ DRI amb L AR oY
N, Ne(gm‘saikyl?zb%dbaﬁByL O{\l@ﬁk}'ﬂS(ORiNh&Ryn bés Ot 2,dhahlkgxycarbonyl,
n r npr ;an rein
NG alhswhano, B {Coaly A amoT R sy spheRdemiao,
cafHoE{/é??Ielg @ﬁeteﬁﬁy@l&z -RON QJHei/en?Rbﬁfa?thtoﬁgoﬂlyasu%t%t@d on carbon by

selec fro i $ selected from hydrogen, hal
onriot more B§;and wHeyﬂ:im epid hatarb¢ysvhd onnmms ey -Nélvinmoety tg mtrogen may

car bo rba ner c hamoyl , C1_6al kyl ,
be@ptigng %’&@ﬁlm%g%%& 5(9?@?6?&%% Xy, yCl 6al kan ozl
Cl_ 6 ik anextbPEYm HydtSgkn! Ee{ldfﬂﬂ}@myﬂﬂb hydroxKL trifluoromethoxy, amino,

NN-(Cl_6al kyl ) 2ami'no,” Cl. 6al kanoyl ani no
catbogzl qa?c»amﬂ bragroito, sum:(a@pywlka,lzylz@asa&gﬁmylcz salkynyl, Cy_salkoxy,

¢t SRR Bt R R iAo, NG Fuplipzamie,

CiNalNadllarBiab kyl (U2 sl AivarBavdoy], @Nﬁ@l fatkgicnidamplRI0; alkylS(0).
carbocycl yl -R8- or heter o% -; 25 wherein R2 may

wheseip g @ it (n-c8He8y Garbaryd Eﬁlesall%ﬁulelya%% or nore

N, ﬁﬁ&l 6%4%&%‘@8%%@1 ¥ %‘a dg%ulﬁgﬁﬁiggﬁ%%lt&{%)ﬁgfflgﬁn %rABterocyclyl-R’-;

wisdiis R tnu:'tthé dpyionaly aibetitusel caakednfbyamerr more RE’; and twherein if said
X1, X2, X3,. X4 and X5 . are N;.the oth%r X1 >%, E< érb
hefgrepyRiyl gpriaing pryEin Bty thatpirgersmay be Qp%qwé tsBstitpgepy a group
Se%% eun the values of RL may be the sane or
?er ent;’ R6 and R10 are independently selected from
hal ®@ne or tW@Xl,(XﬁMg, Xyt Kxyre N; the other Xy, X3, X3, X4 and Xs are

independently CR";

5>-{[3- 5

n is selected from 0-4; wherein the values of R! may be the same or different;
R® and R" are independently selected from halo, nitro, cyano, hydroxy,
trifluoromethoxy, amino, carboxy, carbamoyl, mercapto, sulphamoyl, Ci.salkyl, C,¢alkenyl,

Ca.¢alkynyl, C;.galkoxy, C1salkanoyl, Cy.¢alkanoyloxy, N—(Cl_saﬂcyl)amiﬁo,
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trifluoronethoxy, am no, carboxy, carbanoyl, nercapto,
sul phanmoyl , ' Cl_6al kyl, C2_6al kenyl, C2.6al kynyl,
w@l06abBexy, Cl 6al kanoyl, Cl_6al kanoyl oxy, PCT/GB2005/002522
N-(Cl _6al kyl )am no, WO 2006/ 00§378 PCT/ GB2005/ 002522
-6 N, N-(C1_6al kyl ) Zam no, C1_6al kanoy! ami no,

A e e R

N, @@%&l&%ﬁ?&ﬂf B G, salﬂyﬁb%%&alk)aqyb%@r@y alkox n?Ica.rbonyl

25Ul phand C1_6al kyl sul phonyl a
N<@r. kaﬂqyl)suhwhamﬂa NdV (Ge&a@fyd)hslﬂﬂ;dmd?léﬁl 5alMy¥SﬂhlthﬂﬁHmw

A o T A

optionSl®} ShbBEILRIRNGIDEN B308HeA RSore RY; allirhyhBRISIatd Rkerocyclyl contains
nitrogen may be optionally substi tuted by a group

ans®teoneigtyfthaimitrRigen rRaybe thlqmdklp etma‘mttécq/b;se g@cupsdleﬁued firom R'S;

T RO S el e MR Pt en Bk, mitn, evanpe by,

tr1$1kibﬁiﬁivﬂlﬂﬂdy arfihoBSedrbyty, cﬁ%mﬁ@if ﬁﬁYdapto Qﬂpﬁﬁh&)ﬂn@ salkyl, C, ¢alkenyl,
Cl _6al koxy, Cl1_6al kanoyl, 6al kano | oxy,
Canalkenyle &h K@lkq?cém{in@alkwymm(s@karwﬂwt (&imisalsy])amino,

Nﬁlﬁé(ﬁéﬁ@%ﬁ@n@é %h(%{) ?g%§¥g£?%q2%§%er einais

NO-(@.s2kyGrkafbatiogk ﬁis’éﬁlﬁ?l@f@)a wheleifalik0 Xy 2 2T hamkpkackrhshyl,

C 1 6al kyl | ph NN- | kyl ) 2sul ph I
C@i%éyq@y‘h?%u 3{5‘%11835» &ﬁi%l}?almbé@m al -%@v&ﬁ%rlhsu?&?%mﬂ

cl 6@%(2[59%18}1%1ém§%0? Ic%rﬁgﬁ% ﬁ's%lésﬁgr%}e‘ce?&g@% qggf, ls%lﬁl%gn ﬁ&CIHdependenﬂy of

eaoln otier maRbe® ppm‘rdlllmebsmuﬁed bn sabdn bt bnéret EJDﬂiCR | a/ﬂd wherein if said

onta ns an, ety that nitrogen ma
el iAo B G PG v nifhsc g e eehbi ssigptsd by a group
selRiRdipnsRPect ed fromhalo, nitro, cyano, hydroxy,
trifl yor omeét hoxy, ami no, carboxy, carbanoyl,
mer d&ptliosel@md[ﬂmnﬂly]o ni@b, ydnkyhydréy, ﬁaﬂlﬂuﬁmyﬂethoxy, amino, carboxy,

%ané)g:l l{%er%l ’t% al k@%é@@?éﬁhﬂ% ycz salkynyl, C;.¢alkoxy,

CMBl'kﬁﬁayl G@iééﬂdaﬁg}ﬁﬂkﬁw (éosaﬁ%rl)ﬁﬁﬁﬂéﬁg?\gy l()@g}aﬂl@yl zamlno

Cl 6al carbano

O;’c ar bano i %/
Cl@il 3 Mynise Y4 C \qﬂila‘léiad)aalqy MM(@lzakyl)zcarbamoy Ch.salkylS(O),

o 0 SR U R S g

NS @élkylbzsuﬂbnhﬁ@yﬂ @meﬁﬂ@mtﬂﬁ{dﬂiﬁéﬁﬁhé’ lcaf®d&ycl9ER* - or heterocyclyl-R*-;
heterqé: clé wher ei n rm}v) be optionally
hengia R ¢ perle @ntl@&l%@ﬁbwu% en @@rb% ¥ ORpQF mAFRiR ihadewherein if said

he’cefro&gﬂj corﬁ%‘hg %Ig C%%lt I)Hé)le‘f? p{a?hﬁxg) é?lp {nul{\“g'g gﬁbfallé/rshggc tutﬁg by a group

se&e’deéﬁtoﬁdR?[om R24; R4, R5, R8, R9, R13, R14, Rl17, R18,

d f di
Egﬁ nﬂOﬁ%,Z §23| ngﬁ%quelm o ;ﬁe lﬁ%:et@g @d_e]rpgr;ge%tly Iselec’ced from a direct

b°a%9e.“£@%2“%&9§‘%§%”> B SR,

-Ngt Eﬁze,dwlﬁaramRﬁs/ RBgRY, BF an@JR% atddptiependerslyi ssle@tea ﬁ0316)hydrogen or
7 (6 R20 .and R24 are independently sel ected
C‘W’@f Sééé vl, Cl_6al kanoYl

R®, R", RY, R* R?" and R* are independently selected from C;.salkyl, C;alkanoyl,
Ci.salkylsulphonyl, Ci.salkoxycarbonyl, carbamoyl, N-(Cy¢alkyl)carbamoyl, .
N,N-(Cy.¢alkyl)carbamoyl, benzyl, benzyloxycarbonyl, benzoyl and phenylsulphonyl;
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, C1.6al kyl sul phonyl, Cl1_6al koxycar bonyl, carbanoyl,

N-(C 1 _6allcyl)carbanmoyl, N, N-(Cl_6al kyl )car banoyl ,
whenwsph3z7benzyl oxycar bonyl benzoyl and PCT/GB2005/002522

phenyl sul phonyl ; WO 2006/ 0033778 PCT/ GB2005/ 002522 -7

R15 and R23 are |ndependently sel ected from hal o,

t hyd trifl
e AR RSy Mcaechiny sleidGom Rl BHish eyonge PUBEs,
Hlﬁ\&ﬂr%@{ﬁ'&#‘gﬂﬂﬁ 13¥ethyl eintﬁ)ﬂb,l caflt xgoa‘éfbatﬁéﬁ%ﬁrcaﬁi%ehﬂﬂ)hamoyl methyl,

acet ox am n eth di met’h
ethy, endfthbmﬁthmxy,l\dcn@i tayetoky,enettbtylamxm pthatamm¢ atiingidylamino,

AR SR B ARy EBIBRRY) SpeggHbamoyL, Mecthyloarbamoyl,
N, N‘-‘dﬁ%ﬁﬁcaﬂhﬁfo@y |]\¢Nf&?&ﬁ?l)éhrbaﬁi§§lhw In@th?l—N &h{I¥ArbAhneyl, methylthio,
nmet hyl Sul phi nyl’, "et hyl sul phi nyl', nesy

ethyithig, m}wﬂmﬂnhmylnﬁhﬂeudphwb mﬂ,‘syl,, ethgtshhghynyir methpiycarbonyl,

R T e s S S

N, Nedigh ?m Dhrd 136k BUIBIhG IPHthy164ilp ﬁarﬁdi‘ﬁr maceutical ly
accept a e salt thereof; 10 in the manufacture of a

or pplaezasevicatly ﬁcm@blwaﬁﬁbﬂp@%duct i on of a B-Raf
in %H’hgﬂu X g %ﬁf ed1caﬂle%t )gorwgé {ﬁ:}tjﬂlﬁz ?Poq{ﬁ Cﬁ'lgénf'% elt:'ag(fli}lsigﬁory effectin a

er asp nven

-wd@ﬁ%h&&ﬂla@nﬁﬂ@ﬁ&ﬂﬁﬁn@xﬁ formula (1), as depicted

above, wherein: Ring Ais carbocyclyl or heter Iyl ;
whera RUTther S5Regt Pihe iyepEeR hercoin PEIVASE e dreomgaund gt orfnula (D), as

t rogen may be optionally substituted by
deg%{e% a%o{lé]%‘f g%ytn‘(ied fromR3; R is a substituent on

C ar ER'mg ang caﬂ:osﬁlyﬂﬁréﬂta&m@ﬂyﬂ]@hhnremuf sadd hetymapelyl contains an -NH-
roxy, trifluyoronet am car box car.banpyl ,
g B oSS ARAPOND) B RIEA s Gk ey o 1oy

—gﬂl EX@Mﬂ)MlﬁﬁL@@H&B?ﬁY an(ﬁ%.s@ﬁhtlééfﬂl%ﬂ halo, nitro, cyano, hydroxy,
anoyl oxy, N (Cl _6al kyl)amno, N, N(C”’

trlﬂlu(ﬁ‘rahicgho)(g,eumlno, ca@ﬁyx@ad:&rhamgjlamampto sulphamoyl, C;.galkyl, Cy¢alkenyl,

5L e 0 DR L 8 Y DA

Nﬁhg?%lkﬂﬁéﬁﬂ&gﬁé%%nﬁoyl C@:?fI gg% kyl ;ﬁﬁ%ngl am no,

N, Ndﬁb@@i}i}dl)z}zarbmo}’b €1 lspékyel%a); cwlgzrelms 15 0 toHd il krery qreBpnih

BRI G RIS RO . AR Rl
cafRcgdlyl-Rhaj heﬂefdcs»a@nRﬁ@yvheﬁ@n Rbhia@%bbﬁoﬁd]!@&hbititﬁ‘ed ohytarbon by .

a group §e|ectedfromR7 25 R2 1s selected from
onp g megeR, > e mderap tysgid k@gg@ycly{fgp‘r@w an -NH- moiety that nitrogen may

car banoyl
berr@hg}lﬁ&&% tpgﬁ%%%% ﬁboC?Leleé: ﬁ@‘?&% 6al kenzl
Cc2 Gﬁ ik yelydted ﬁ&m&gﬂd@é}d, hal@]mﬁa,l dyamg 1y droxy, triﬂuoromethoxy, amino,
Cl 6al k I N- ( 6al kyl '
R O 6 (G LD S e tons ot

C PR M b e Ay,
C.GalkeadHaninoaNHGnydlkyldafi@mayal K (5 walkipeagphmoyl, Ci.salkylS(0).
wherein a is 0 to 2, Cy.¢alkoxycarbonyl, N-(C;.salkyl)sulphamoyl,
N,N-(C.¢alkyl)ssulphamoyl, C;.salkylsulphonylamino, carbocyclyl-R3- or heterocyclyl-R’-;
wherein R* may be 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'';
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30 NN-(C1_6al kyl ) 2sul phanmoyl, C1_6al kyl sul phonyl am no,
carbocycl yl -R8- or heterocyclyl-R9-; wherein R2 nmay
wheooepoisohal |y substituted on carbon by one orP@DG82005/002522
R10; and wherein if said hetegocyclyl contains an
-NH noiety that nitrogen nay be optionally

SooeyBUtaT8 BOrh s 38p sk s G K B ang s e R,

X3, & ﬁl’b@te)ﬁﬁcﬂﬁ 6-NwHeRgn ﬂieh@[ue%(bf RX#ay %3, thé(ébn@é“& dfferent;
are nis selectedfrom04 wherei n the val ues

of ﬁﬁ{xRB’@r@ indlependently sedgotadeirem haloRgiten dyamophydrexy,

i e TN A e

C{@an@ﬁp]; Q; eeﬂlddmh pdtkanol, ;ﬁ aahlkmhoymjjatdﬁ%am&l)amﬁm
oal kynyl Cl_6al koxy C1 | kanoy

eAieRy Cr-allaayyle @M@M@Gﬂﬁﬁﬂfyl)mrhar(l@l

Né& ek
N e

NQC,. gk )shBhenay WNEN & Chs#lky 1 s@phameyl, C;. 6alkylsu1]]:)honylammo
%& %Vi( caFlbon yl Ni,(C 1_6al kyl ) syl phanmoy
capgpgey I 0y PStowgy JRaRoi Wheeqmé?awagl Rs uimgreAmgdERtl eleach other may be

oﬁ%ﬁgﬁp%ﬁbkﬁﬂu‘t% ca?c;ofnl'b? ¥ lR”R]aﬂ% ’\eNh & BisHidhR ﬁ%‘é@/clyl contains

R10 1'ndependently o ot her may optlona
ansINFS-tmoiatyatiatontrogemboay b)q/optrmﬂahvy suhmmt&l@ a gmip\sblected firom R'¢;

it PGB e AT P BUGRSERR st . o phrony

trlﬁﬁbl%ﬁ{e@tﬂ)xfy é}HinBJ-@rbBéBIZ cér%aﬂn@?leﬁl%%ﬁg kyipBSh&A! €dalie®nt, calkenyl, -

hydr ogen, ~hal nitro, cyano, hyd
Czsalkﬁ/nmlo €osﬁék¢1@x§2; 68émnn®1 Coaalbmlowaﬁ/b(éimqlkyl)mmoapt 0,

G S e s

NN ((@lsalﬁ?l')%eﬁfb)aaiaslyn @, sdlﬁyllsjtbia@he@@h kY4 0 28] | Oelkoxycarbonyl,

Cl 6al kanoi; am no, 6al kyl ) car bano

NN 1@1)561@ apOyloVAY- b@m;lwl)zmip}@mow(s@ lsuhvémeylmnmol, s

6N 6a|
TP PR e R R
optiandicsnbbtituiteBLA-cafonbet i @8 Yeiry ngthﬁd Wh@féﬁf ﬁ lsﬁld R&&Zrocyclyl contains
I ndependent | y of each other may be opt.ion

ang DSk tRQIEly SRRt arrogen HoRY trg/onswealéw supstiteRly: a &r@ap P alested from R
f 9
| qad &%c?é'dgfé‘rﬁ In¥lo s blé?il ?)E}{, é%h%og&glkgl?%%pa%ho, carboxy,

ni trogen may be op tlbn
cagahmgt, mr@amsmamom Q. beﬂk}ﬂecﬁéaﬂkﬁdyf Cagalkphyd, Cyatitoqy,

CiokRaH oo fisbestpie M-k Slahagpinc. 23 NgAr kg Ry,

% ggc%ygagﬂ%lbi N%?ﬁkﬁ% 65?()%1'4@@1 -KOX 6){11<y1)§élar&%id§@rt9y biy1S(0),

wherdl @@ 0 @alz kcylLs)amawymbonyCN 45@1 daﬁ«}'dnb%tlahmmoyl N-(C

N,%—@é%lé [akggmggl %éqlklé‘;lﬁulg %Xm%zcabrocy&?f%/k - or heterocyclyl-R*-;

wieteiRR'k@4y 68 E)Fﬁ’éhéﬂly sﬁbsftlﬂte@@ﬁ karbd 8 ¥y BR@BPMbre R NirddGvherein if said
1 6all cyl) 2sul phano Cl_6al kyl sul phonyl am no,

hetespdyslyy eontpingan -Ndr m@eqtje thae pigiogen map be optibeallyisnbset@ed by a group
Sdgggd? t4, onal |y substituted on car bon by one or nore
aRG wherein if said het erocycl yl cantains an

NEH}“”?F Ry H9 Rt R ROGed® (R ah@ R&Pirk @ibendently selected from a direct
substi t ut

bond, -O-, N(R 5(0)- —N(R&)C(O) -C(O)NR?)-, -S(0)s-, -SO;N(R?)- or
-NR*)S0,-; wherein R*, R*, R’ R® and R® are independently selected from hydrogen or

Cisalkyl and s is 0-2;
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selected fromR24; 30 R4, R5, R3, RO, R13, Rl14, R17,

R18, R21 and R22 are independently selected froma
walreoeno337vHond, -0-, -N(R25)-, -C(O -, -N(R26) ®C)/6B2005/002522

-C(ON(R2)-, -S(OS-, -S02N(R2§).- or -N(R2)S02-;

wherein Res, R26, R27, R28 and R29 are i ndependent |y

A A e L e T R T -

C Iﬁhll ﬁk@%%fﬁdnylé @1% dnt &b
ﬁéﬁ al kano o I k Isul%llﬁjony C(llmg%l cégbr{%ényl

Nd\é%&ﬁﬁyl)carhatpml Emzty%b)eg@ﬂ@mmlﬂopnyl benzoyl an phenylsulphonyl
penzRy 1SS SrrUROrR AR e R fiom RO B R0 oy,

triﬂmdﬁmeam@m i:rm&ﬁ*bm@ﬁhgﬁ afdifTchdbRy, cBitafdy], @¥@Bdbto, sulphamoyl, methyl,
hydroxy, 5 trifl uoronet hoxy trifl uor onet hyl, “am no,

ot Bsiopxy. cthoamegatyl aestoupmsthybamippaatylhmines dinydthylamino,
d1g‘@1ﬂhé+mnm pn% I?E&S@fmng %éﬁgl g}nﬁ; %l%a@oyﬁ%—e%ylcarbamoyl,

am’no, aim .na,

N, W-ﬂ’ﬁﬁdﬂWledﬂ)ﬁhb&/ll AIV- ﬂ&ih}a@aelﬁaﬂl@m M@ieﬂﬁilﬂ%ﬂﬁﬂld@lﬁfaﬁﬂfw \thethylthio,
N- et hyl car ba di_met hyl car bamoyl ,

etmla%trﬁiihxlavlsh%b|ethm%1%§h mﬁwéteﬁlysﬂ@éﬂm%ynethoxycarbonyl

et@% ﬂbB?% {\fﬁ%l?tﬁnméhfgp@?ﬁoxélfnﬁt {i%}(}laﬁhony N,N—dlmethylsulphamoyl,

N, m\édlbﬂw}sulapﬁanmyl or N@n@hﬁd)(—yﬁﬂtdﬂlmwnpyl

IsuI IphanDyI,
Orl\? 9%“.:}' Y\{ﬁﬁgﬁlsgltt d| et hyi sul phamoyl or
N- ﬁeﬁm{ s sbé&ﬁba)fio%%@{éﬁﬁﬁka %cladd% tland *bk%?ched chain alkyl

acceptable salt thereof. In this specification
groepsrRetarénees to individies allspt grogpsrmlg h$ “r&nplylﬁ raeespleeidic dhthe straight

al kyl . gr S. ferences. .t r oups
et praig? oBlRRY reteineeu daty Ruatprebfe Suaid iy e¥upeien as
‘ISR VeRE SpeRiTicOfol theBthdhed KR ¢88ioh dnlyn Foy bﬂéﬂﬁ\he “01 salkyl” includes
branched chain al kyl groups such as "i'sopropyl” are

Ceppblorl,fGioalkyl, mml,bﬁmemé @n@ rhityl. Vesigiilen cmrﬂeytlorF@ppheS to other

ragféglgpﬁlor exarr? & B e[ngl Cf‘]ld;a L rlgles A)Jhgpﬂﬁk lk%lcﬁ i li oq,penylethyl and

2- pmiynalsylt Dhepttehﬁ FhalbBgdfeslis ﬂu&@r clg¥Btdno and iodo.
\é{?(i\l Cl_6al kyl " incl udes phenyl Cl_4al kyl , benzyl,
1- ph 9lreé%pﬁwalas%stltger%@ﬁyh@%eﬁﬁom Tone qramere” BEOMBS 1t is to be

uﬂd@{sﬁfoﬁ tfté& thi ldgﬁ itiofi ctids aft% SOOEH: tt?eggs Be? hoSh %}%ro%.e of the specified

I Ona Stl uents are ChOSGﬂ rom ne or nor

grgum;u}:ﬂhe ﬁubsﬁtubﬁts beingichdenstonn tvd biainoteifthel gfecitled g@(ﬁups
i ncl udes al | subst i tuents being chosen from one

the 4 pg%tFlfOic&ly "g? BopEratid, paaaly il resHwiRieg: ’Elﬁ%% epbicyclic
rlﬁ%&ﬂﬂt&ﬂ?@g ermeﬁs of whith o3 REG cjjn'e &tbrd§ sotﬁ%en ffom mtro%:n sulphur or

eterocyclyl™ is a saturated, partially saturate
oxygsm et mdy, unbess otrerwise ypdcifted, bé caybemot mtmgmghﬂeeﬂltherem a -CHZ-

at ons of C east o atomi.s chosen from
SRR PO OB B FPIAES B2 RIoATG hRRERURRY: 2o absbe optionlly
oxdi T 1hifsen BRELbLided ExBRpkahhe Ehl%'blen\!'atlﬁé%%?'&xé te A eﬁ*eterocydyr’ are
wherein a -CH2- group can optionally be replaced by

mor@(lqj)no amgridyl; pygdydupyshul, ptrdylnpyrabdylo p?toﬂnm[lylymdolyl quinolyl,
th\o;gifla léetgeptz{))ﬂfg)gqlgl ﬁ;}}qgﬂ%o&){ﬁgg’lﬁgra?pylag@%zo%d?n@? psﬁflflroilgmyf
thiomorpholino, pyrrolinyl, homopiperazinyl, 3,5-dioxapiperidinyl, tetrahydropyranyl,
imidazolyl, pyrimidyl, pyrazinyl, pyridazinyl, isoxazolyl, N-methylpyrrolyl, 4-pyridone,
1-isoquinolone, 2-pyrrolidone, 4-thiazolidone, pyridine-N-oxide and quinoline-N-oxide.

Further examples and suitable values of the term “heterocyclyl” are piperidinyl,
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15

nor phol i no, piperidyl, pyridyl, pyranyl, pyrrolyl,
pyrazolyl, isothiazolyl, indolyl, quinolyl, thienyl,

wa ®ebeaszodi oxol yl, thiadiazolyl, piperazinyl, PCT/GB2005/002522
t hi azol i di nyl, pyrrolldlnyl Q thlonDrphollno
pyrrolinyl, honDplperaZ|nyI , 5- dloxaplperldlnyl

tetrahydropyranyl, im dazol yl yrazij nyl,
1 1;91&42@3921}’}»3}13“311}@{9@(%1}’ |p1pqmw1ﬁw§w%4 %Vrpxompgﬁzlnu ne,

r a
eﬂfr{é oXI- %\"ﬁ E Jabﬁgf‘ ﬁgnﬁ}:alﬁ*d é%alg Pt her
3 @&ﬂ;ﬁﬂio@yn&m@ﬂ)uyltaﬁlrﬁorphblm Agfartidudartezample of the term “heterocyclyl” is
"het erocycl yl ﬁ pi per.i di nyl 006/ 00337%
PypzelyEsn 985 Iamgg@trzt e Iny§ntomya ‘(f)lg@éezr@m| is a saturated, partially saturated or
gﬁﬁ{a?etay%ﬁﬁ’ }ﬁlng cghtggﬁﬁéfs Ely b ato ; O%fiﬁéﬁ’ét least pug ¢ atom is chosen

oxopfpera iny y pyrazoly
fraqmy nawogkry, |sulphyr ood:iygenyit mapylmlcd;s otherwise specified, be carbon or mtrogen

d din(2 | h t
link ol EOUhEES BPd %%sfagw@ b 30 azi%%{;pp Stom may be
opRBRAIBSRESkedb b6 HoWeRidon a "heterocyclyl” is a

saturated, partially saturated or 5 unsaturat ed,
nonoécymalrbqryp]yﬁ is ecatuaited, pgrttilly satBras¢homunsdtuvdi¢ d mmaato or bicyclic

|, east atomi.s,chosen . from ro sul hur r
Caﬂ%?%@ﬁ%ﬁ COFRIPS it BOTSoVREP & ?%2 &g‘?“ﬁ’u a8 °p %na&]:XQ“rS“é fplaced by a
-CD)- nPérﬁ&Q@r‘l‘y &a!ﬂ%ﬁgd}z y1'8is 'a%oc%l%%&ﬁtﬁﬂhg Bld atoR€ or a bicyclic

repl aced b a ring sul phur atom may be
rmgmonmrang 9 oo 9<O dtog@d Stnéatfl@vﬁwsrfér Gaghicyely!” 1Aclude cyclopropyl,
cyalﬁg 1518 ﬁycl yclﬂ%en(‘gy Syacbé’lpre%@ c%?%&t!ergylr l rc]:?o?)it X {:}Ecq?he;(enyl phenyl,
napRBy R tehlidyl] tdahylreg ;1 - (Maﬁ{cﬁhﬂ A paCit ar@ikomplecat carbocyclyl” is phenyl.

optlonally be rfeplaced by a -C(O)-. Particul ar

" carbespEin)e of & eallqaa%d@)y 311 acqtoxyy Examples of ngr- @H@M@rbonyl”

inGh @B B (Pl BNE Pl SR OE oE P obont AR
“Gz ydlkebrtiydludelmethogy,ctiogxsrang Ipropbyszl Bpemilyd of “Ci. 6alkanoy1am1no”
cycl opent enyl , cyclohgxyl cIohexenyI p

1nﬁ5%ﬁoﬁypm1®egqeéqrpﬁ9|an angipo.1Exampl ygl}_(\ylS(O)a wherein a is

0 B@"Hﬁﬁ%@zpeﬁgﬁﬁgaﬁg Slkhio C[ﬁéthyﬁmghmgl eﬂﬁjls%h}ﬁm}h mé%lAHd

20

25

30

exanpl e noyl oxy ét oxy
ethyGh _ﬁmhkb Exeaples 0y I‘C,_sallabyid maimidm&moayltamdwcgatyl Examples of

o @ Bl RER P it s B R AR o BB OeR .
1 Emlllgiﬁﬁ&%a&lqwn%@ﬁﬂﬁnmo' dllc(ll\ﬂgtﬁ¥f)5&ﬁﬁ%rﬂn60,

acet am 0 and pr opi onyl am no. anples o
N-e@yl- B’ahktia}/@(rm)ta Extrepasrof §C. aalke@yt”carﬁvmwh @llpband 1-propenyl. Examples

Of TG b PO e SAORIY 9 SEHPYRL BISRPIS Ofxanp! es

“NOfC s &Hky Bl 1 are N> Iﬂétﬁﬁlgmﬂ}maﬁfwl adAt- (%QI)Wlphamoyl Examples of
Exanpl es o N-( | -6al am no" i ncl ude

Aﬁ@hwlﬂcﬁk)zsnkpham@yletahfs;/NdYri(%leﬂEJaalﬂph@gosdfand

Vet oDk SR Bl B A G R B e

NJQ(CI 4@ leabkaoyl, me&fy@ammﬂydrbo@dl hiyd etamdmlnwaﬂmyy IExamples of
nples of "C2 6Gallc are et pro
A@MﬂCgsa@f}é}g%pgmoﬁxg é\%{(bfzgalgl)zcarbamoyl dlmet ylammocarbonyl and

mﬁl@ﬁhﬁ?ﬂ&ﬂ%ﬁﬁo @F&[}@Xés of aflyawgﬁ‘fﬁﬂ?)\ﬂw Sitd BlReyTOMhy R honyl and

isopheyGhlfiminily [E)(&Slplep hﬁf‘rﬁy&aTk}dﬂu@honylammo are mesylamino,

N- ((di met hyl ) phanoy
ethylsullghony amifno anc{J 1sopropylsulpgl nylamino.

A suitable pharmaceutically acceptable salt of a compound of the invention is, for
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N- (et hyl ) - N- (et hyl ) sul phanoyl. Exanples of "N (C
1 6al kyl ) carbanmoyl " are N (Cl _4al kyl) car banoyl

W(Drmoh/jobssm nocar bonyl and et hyl am nocar bonyl . BxernpBe®s5/002522

of "N, N-(d _6al kyl ) 2car banoyl{7 .are
NN- (Cl _4al kyl ) 2car banoyl , di net hyl am nocar bonyl and 30

e L B2 Kmn R B2 b i ity basi,for

' exiaBDPY, @pytiduidahionyklt wikafarleR8mple, an inorganic or organic acid, for example

" Cl_6al kyl sul phaonyl am no" are rresyl am no,
h}’élfq@ﬁil@lﬂ, YisahioaHs iy lrinECi Bhepphopizl ‘mﬂmmnyﬂuammo or maleic acid. In
I tabl.e salt
ad?igho%lgagéﬁ@ ﬁ?%@qgﬁ? ?ﬁl{l/tjéc% g%cel%?a%‘fs? QH@@%‘% ggt}lg invention which is

SuFfSTérER200E6 BOR52Rali math] &R ARl ekam V\Elé aasz)uﬂn@aﬂffxsta@mm salt, ban alkaline
L a co ound of the jnvention ich is sufficient
cagg gnctal spliy for exaample a calgimer magrpsium e, ea prMGnIYM sal@ pr a salt with an

. f
?;/igér"ﬁ I ol?{;l:é é@ﬂﬁ%?%gfm&Bgﬁﬁﬁ’)a-?&%&%ﬁ% c’agﬂxg,;fsﬁ %())?a h€a salt with
me¢thy i, dane&hylamnmg tritheth plamire, pip@namb CGmotpholiaéleh tion a

rr&ceutl cally acceptable salt of a
m%‘%?ﬂ&‘?&y%gﬁ FEE-nyvent i ox whi cﬁ is 5 sufficiently
aci dmd &nﬁibuﬁhé‘@i* the %ﬁ{a ?Hay hafd ¢ %@?Aatfes%gﬁft%g 'ggcgﬁrletric

or potassiumsalt, an alka eart
isamerrepicatres (Haland lZmlsrmmemsjgatIEhut isrto $ahderstood ta thelinvenioh
enor a sal vviflh tan Cg ani c base ich affords a

By Rieatah dsh Ppfcht iR €omeR Al sectap e st Dat eappies B-Rat
inibitbry aﬂﬁtfﬁ’s}’ |I%mu%%nt191h PRty kAEN® anl/ rahﬁﬁfl Qﬂt@xﬁb{f forms of the

pi peri di ne, gome or tris-(2°hydroxyet am ne.
COMPOWaped éhmi@@mn ilb&laftpt@sefssmahnl@b)tonyeaptmmye chiral

otk PSR b BEREEE Befeen v e S PhGE Tomeia B Gal enistin

solvatedns well as @ﬁs‘(ﬂﬁz{t&ﬁ s2fs ahdh KUENH eﬁﬂhbl%ahydrated forms. It is to be
di ast er eoi soners, and geomstrl Cc isoners that possess

ungerstepd thah Hiegny@itipn gaeqropasyes afimch saleried &mrsmhmlepossess B-Raf
g, any and all tautoneric forns of the

mﬂlg &g%ﬁt of the formula (1) that possess B- Raf

| n h IPlartthtay valuts vf stamablb%rbﬁpsl ae 8d BUotwe. RRhUAHRE $Ha9Q8 used where

hat, certain conpounds of the fornula (1) can exist in

aPETBP%tF&} hepnypdithe dedingfipns) Jaimspriesibedinaanthdefmed hereinbefore or
heRX@fRl e, hydrated fornms. It is to be understood that

the invention enconpasses all such sol vated formns

whi &ingaésise&bo@cl?df inhibitory activity. Particular

| bl f ol . Such |
ey 152 Bus kvt SRR B feso el capigingn AL morety that
mtﬂ%@h Ral/ IR ptiokd| B ﬁ%st&ﬁte@:ﬁ?%dgr Mo ctf HAER>

her ei nbefore or ° hereina ng A'i's carbocyclyl.
Ri n&ipg Ads h]@ﬁnéfirocycl yI wherein if said heterocyclyl
t.ha

cont,ai. ns_an,.- N i trogen. be .
opt ?{o hat ”T‘uf/b UyRy tqnt W%O e 151&@?@@65 %18‘?1’8]& %/Imle BfrPpionably
substi@edPor SarBPHEBY bne or more R®,

R! is a substituent on carbon and is selected from Cy.¢alkyl or C;_alkoxy; wherein R}

0

H

may be optionally substituted on carbon by one or more R®; wherein R° is selected from halo,
cyano or heterocyclyl-R'*-; and R* is a direct bond.
R' is a substituent on carbon and is Cr.salkyl; wherein R' may be optionally

substituted on carbon by one or more R®; wherein R® is selected from halo or cyano.
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R is a substituent on carbon and is Cl_6al kyl ;

wherein RL nay be optionally substituted on carbon by
wo@p®6ne33nmdre R6. RL is a substituent on car bonP@nGBRE®S/002522

sel ected from Cl. 6al kyl or Cl fgal koxy; wherein RL may

be optionally substitut ed on car bon by one or nore R6;

whergi o | e I o 1

het elgocyc b tﬁﬁnﬁ on c g J%ﬁag?e&l f}‘(g%t ﬁagﬁgl Orfgll 5iil§oyéy wherein R
msybs bptmany sﬁiﬁ’stmﬁéd)@m cﬁBdn b ofd ababieyS; wHeRIERA idREIIRY from

be optionally_ substituted on carbon by one or nore

flygso, GyARe &1 momdoligo-sel ected from hal o or cyano. V\D

200
2005405318 RMIONIRETE, dR o A Lt
suﬁéntﬁta:li Ionwrboﬂb@rr(ﬁlle r Rlore REywieeia R iio Eb?lbdté/d fodShiors! bﬁ‘@%’ano
y bon one or nore R6: wherein is selected

f r om FRFY %ltufa& SR G215Pn fpd ﬁ%ﬂ%@meﬁ@yl o8 1gysummethydathyl.
on Cl@]r@%@uﬁﬁﬁué ofrtaBsh gﬂ is t}‘iﬂﬁ %ﬂ;&o agr%el—methyll%hyl or

optionally 5 substituted on car
2- Qmmpholnnd%thosy sel ected from fl uoro or cyano. Rl is a

sub ituent on carbo and is trifluoromet hyI or
iéari‘sfs tHyAng e geroon pad jsd -eyaggtsmethyisthylon car bon

and RSis hlidoor omet hyl 1 cyano- 1- et hyl et hyl or
2- (nor phol i no) et hoxy. Rl is a substltuent on carbon
and Xsis N; dhyaetberXnet:hith eahiib are ARR2 i s hydrogen. X

o R R B, 1 "

ot het, iXN; thothédxand, X?aﬁ’dﬁs GRIR 2, X and X2 are N
X2 X4 and X5 are CRI12. and X3 are N. X2, X4 and

@ﬁi@rel‘kﬁzaxdandlxaﬁl@@ll X2, X3 and X5 are CR12.

ar ea}ﬁdargé%(aézg &?%Sa%dr'i}éand .ua;(g %2X4 ?:1<r2earl\ll;d §3

X3 @q%ﬂ@(ﬁrem&ﬁﬂ X2a@mRX5 are N, X1, X3 and X5
are CR12.. X, is_ N the other )gg X3, X4 and X5 are

cr1ZG 9611‘1 Xezre N R, XnandXhate GR'Z. X3, X4 and X5 are
%E( }gél%raﬁd wgg%%g§;ﬁli4xgbdxi5angr §5C?{rlg; or
X, anhnXMmeNle)% anéBX amd Of82ar e CR12; or X, and X5
?(,r a g’o‘mﬁﬁ& Sg s eb?reﬁji‘%angr X)5<2aa2dNX4Xa’r exgl and
X5 3¢ §s RP i thider )@?%,ekpand Xs are CR'?; or X; is N; the other X3, X3, X4 and X
are CR'; or X; is N; the other X1, Xz, X4 and X5 are CR'%; or X, and X; are N;. X3, X4 and X5
are CR'%; or X; and Xy are N; X, X3 and Xs are CR'%; or X; and X are N; X5, X3 and X4 are
CRIZ; or X, and X4 are N; X, X3 and X are CRIZ; or X, and X;s are N; X, X3 and X are
CR'?%; wherein:
R?is independently selected from hydrogen, halo, cyano, amino, carboxy, carbamoyl,

Ci-alkyl, N-(Cysalkyl)amino, N,N-(Cy.salkyl),amino, N~(C;.salkyl)carbamoyl, Ci-6alkylS(O),

" wherein a is 0, carbocyclyl-R!"- or heterocyclyl-R'®-; wherein R'? independently of each other

may be 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,
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R12 is independently selected from hydrogen, hal o,
cyano, am no, carboxy, carbanoyl, Cl_6al kyl,
WOR(eH0B24 kyl ) am no, NN (Cl_6al kyl ) 2am no, PCT/GB2005/002522
N—(CI 6a|ky|)carbanoy|, Cl_6alhkyl S(Oa wherein a is
0, carbocyclyl - or heterocyclyl-R18-; wherein R12

i ndepende h ot her be o |
subﬁf‘ hos %’ﬁ@aﬁs eGSR, 4B R o81kiin e P n
(t %a]ﬂyﬂ)ﬁhﬁﬁ@ QY GhikbxRArfRY a8 liAS ofRketed) Cl RBL YyHehdh R" may be
rogen may be optionally substituted group

0p$lenaib’( @bsmmmOnFeaﬂambymalrmaRéﬁ PCT/ GBZOOS/ 002522

o1 dheyl nEREEh Ryt ek ea i BPR G Povs, R o
Ng%%y@ddsowaaqﬁ%mmr@fnd n@éﬁﬁys?éléeted@&n,hym%a@ n

tionally substituted on carbon”by one

or ﬁtbr es Rz teddram Cridkrrad i 2alkprydarteybndent | y
sel q@¥ﬁ0n1a di r ect bond, -N(R25)- or 5
-N( Mher ei n R25 and R26 are independently

sel @Qlt B W; fthONhBYXY, 0QER; andRRY ate CHE @Cxleﬁldf XPife N; X,, X4 and X; are
Gl 6al kyl and Cl1. 6al kox car bon {(5 R23 1 s hydrox X1
CR s: CNXItWéD&tﬁéN 2 ann Xaala ora?ﬁea@ﬁiszarea{ 1Xaped X, are

1 B 0 5 30 T B DA BT e

CR@ \ﬂhﬁeﬁho CR12; or X2 and X4 are N, X1, X3 and X5 are
CR1Z;;,0r. X2 and X5 are N, X1, X3 and X5 are
wherei i infependentlyselesied desym hjdregsne élﬁl@dcxanenarﬁy\er %?@‘é%}’: carbamoyl,

CHPE. [P DL TIPS i il .o
Wh‘dre(lﬁlll 1§a,| dayb@cgalybﬁr%xof het@bcBaly kR 5(\@eaem\m5rnehepemlem$y of each other
carbocC

| 1
mﬁynlaee%wa @ﬁ Rt % Graosa dﬁpﬁ%rqlﬁf said heterocyclyl
coﬁﬂdﬁfstaht MR On Bty AB4 R0 AW @S0 QS ptiFRA] ﬁ’ Ktituaathy &b e Selected from

| said heteroCyclyl Tcontains an - noi ety "t hat
Rn‘,ltrogen may be opti onaIIy substituted by a group

Py toxd) Ao el ey Eiogs pitngy LRI B aE5”
N, N’(@'l gﬂ:ﬁ}d@z@hﬁﬂd )Cg%ﬁﬂcﬁ‘@ica%n@@hﬁﬁ(é/ﬂﬁ%&@ O}QI’R% “Qférem R" may be

het er ocg 2-; wherein R19 optionall
Opggznﬁé,ky %téuted@n@arb@@ﬂ@ywe@nmomane R23 R 7, R18 and

b
ok MR gD i
N(RApmEndartidrain RéT @t R4 afy mﬂ&ﬂbﬁdéxﬁgedélectda&%m sysekest ed

from,Cl 6al kyl and Cl_6al koxycarbonyl; R23 is hydroxy.

25 R i@ehcte@rf@%ﬁhea@@nd% 6alk@<>§ﬁ@0)(51 are CR12: or

X2 i Nh ther X1, X3, X4 and X5 are CR12; or X3

is N, the other X, X2, X4 and X5 are CR12; or X and

- X3 afias N; thgthetdXakd, Xband X5 are CR or X, is N; the other X, X3, X4 and X;s

are CR'?; or X3 is N; the other Xi, X5, X4 and X5 are CR'? ;or X; and X5 are N; X5, X4 and X5
are CRH; or X7 and X4 are N; X,, X3 and X5 are CR! ; or X; and Xs are N; X5, X5 and X4 are -
CR12; or X, and X, are N; X, X5 and X are CRu; wherein

R'? is independently selected from hydrogen, halo, Cy.¢alkyl, N-(Cy.ealkyl)amino,
N,N-(Cy.¢alkyl),amino or heterocyclyl-R'®-; wherein R'? independently of each other may be
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?’;

RY is selected from halo, Cr.salkyl, Cyalkoxy or heterocyclyl-R*-;
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are CR12; or X, and X4 are N. X2, X3 and X5 are CR12;
or X, and X5 are N X2, X3 and X4 are CR12; or X2 and

wdooawes3hg X, , X3 and X5 are CR12; wherei n R12PCEGB2005/002522

I ndependent |y sel ected from hygyogen, halo, Cl_6alkyl,
N- ( C1_6al kyI )am no, 30 NN (Cl _6al kyl)2am no or

het er gcycl R18-: wherein R12 independently of ch
ot he ﬁ&@l%eareda'{lqpsﬁ%mﬂy selagisd Fromm & Aires bead BoNGy o derein R s

seMctdikén Bl drogtd wherein if said heterocyclyl cont ai ns
an -NH ndiefy that nitrogen may be optionally
subsRf’ tlusaicbttxyframgflq;abcyiseﬂ @chtkoxfcoboR20; R19 is

is1:|t @3&@?”@5& 2 Ié%@é%% o %o@m@@sﬁ,m&andxs

are RIS sgneinRa (ﬁﬁ@r X n@@%\ﬁzﬁﬁﬁ( & lecdr%jl 4nﬁ@fn ag %\Ir, szh X4 and Xs

|re 't bond or - erein ect
arhﬁﬂf og:ee ﬁQ ard Xsiage Ne P@,CX;EahdeQmiCZR éedrlﬁ,ﬁl aner5 are N; Xy, X3 and X4 are

- Sk RS BIR Rl N LR 812002, e X420 e

.CﬁlzaﬁvgelgﬁlZ or X3 is N, the other X1, X2, X4 and X5

are ClRl or X1 and X3 are N, X2, X4 and X5 are CR12;
or Y&~ anthdxuendentinselocted fan Aydrogsn, ahborGRImMooryaXp, Hmido, carboxy,

5 nd,.X4 are d.X4 are N
oyl S end 2P RS farkpS g im0 7 ST RS,
N &tﬂﬁe\f—eﬂﬁﬁlﬁno VN@Iﬁ@h}VlcarE’érﬁoyl Smbﬂ‘ﬁﬁﬁi%” Q}Qﬂ!&ﬂr}épﬁqvé-c ted
from hydrogen, chloro pg]r.l cyano, am.po, car boxy, 15,
plm@'ldé%rrltﬁdrﬁsw pipsEamy#-y1-B hyl.4- or@m@mrﬂfﬁm tetrahydropyran-4-yl-R

Y. dy O
N N A e T
5-0¥@ Q;Spdlhwg 1}35'{ ﬁgaéolpi?l-pﬁwgd,u pyrdzoyu yFR-IG - pyrrohdm—l-yl R
i periding4-y o 4-0xaz
Py éwgéﬁ R AR &, §.6- dlhb‘ﬁﬁﬁ)’%@ﬂﬂ(%ﬂ&rﬂ -Rifgor morpholino-R*®-;
Whé?%lgg%?pné%%éﬂdﬁ- f edcﬁlow ﬁlay%e%ﬁgﬂzﬁw substituted on carbon by one or
m&redi -2 dSvinirdiy aiffaaid hbtwcyaiyilcoﬁt—ams—aﬁlﬂﬂ- moiety that nitrogen may be

) | -4-yl -R 8-, | | -R18-, 15
ol pp i bailectkyes sof peigpisd bOREK 1o
3, 6-w* hypr frsth @Tuoilo Cgddo n %&r a&in®'m tfl{/l mfethoxy,

nor phol i no- R18-; "wherein | ndependent
N, Mcﬂimethy&@mm, mtomtuoylylsums:t |1muiae®i Hyl-BAr bopyﬂmyhdmé -yl-R%;

I, f t
wsrip ne b orEPSS! Bb Peden AP G2 aonas o R
opt i i e;klls ¥nd RESirk indepehdeyitlp s AP SR LEFRULEAD INFES). or
Rl i s sel ected grom | uoro, cyano, hydroxy, am no,

»@am SRR ol Mr@ﬂn#emqmylﬁ@tm mected from hydrogen;
t- b | - .
pyr lrﬁozlml ﬁ%%rcﬁgrﬁld%%l ah er]gtlo(r)] Z@ﬁ%y be optl onal |y

subSsz’i&lt}&lelo;@n carbon by one or nore R23; R 7, R18 and
R22 are_i ndependent|y_sel ect ed frlQm a direct bond

- N( Re5§ N; 6196 othgy Ke &clopnd X rCeRn, 2% X re Nide, Xq and Xs are
Md&@@l 9 éfe Nel)@gckegncf 5(0 onyI ; cgfe}glsar@gs érl% I\ﬁ%&&eﬁt glgd X4 are

rom met and ' ~but oxyca
CR!% ;or Xo and Xy are N; X1, X3 and X5 are CR12 or X, and X5 are N; X, X3 and X5 are

; CR'%, wherein:

R'%is independently selected from hydrogen, chloro, bromo, cyano, amino, carboxy,
carbamoyl, methyl, ethyl, N-methylamino, N-ethylamino, N, N-dimethylamino,
N-methyl-N-ethylamino, N-methylcarbamoyl, methylthio, cyclopropyl-R!’-,
piperidin-1-yl-R"-, piperidin-4-yl-R*%-, 1,4-oxazepan-4-yl-R'5-, tetrahydropyran-4-yl-R 8-,
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Xl is N the other X2, X3, X4 and X5 are CR12; or X,

and X3 are N, X2, X4 and X5 are CR12; or X, and X4
w@ae@ohp3zx¥2, X3 and X5 are CR12; or X, and X5 aP@T/NB2042/002522

X3 and X4 are CR12; or X2 anggX4 are N, X,, X3 and X5

are CR12; or X2 and X5 are N, X1, X3 and X5 are CR12;

wher.ei n:

pendent | Legted from
Plﬁifa%lag’eﬂ-R ch |1r8}%20154 aﬂ§ -dyg%oY gﬁzﬁﬁﬁg ¢AxppRGrazin-4-yl-R -,

5- Wg ir(ﬁo e n_P%llazolej plr/rgtmh }}Fﬁo R@rﬁlmo gﬂ}bl‘?&ﬂw LAMR MO,

pylﬁdnmﬁw %y mlmym-ylr&%;zm mhpdmpymdhnm(mym-m"? or morpholino-R'3-;

er. g eridi

A er in E’g]ﬁﬁﬂ%ﬁn f:gaggl eéppgﬁy&p\é%%rpuks@quteﬁog carhmby one or
mgl(équ %é%?ﬁ%ré%% s%?@&@o@%ﬁ%%ntanﬂsfhn —NH- m01ety that nitrogen may be

pi peraazi n-4-yl-RI8-, | mdazol
optnmndazmbstﬁugpld b?]asgrpuﬁsdx@pxi f.remzﬂzlx,n 4- yI R18-,
5-di - 3-
py r zfgrgﬁé slflesgzlre duﬁy? I)é%ﬁ?r}zog dngX%anF&% methyl, methoxy,

NPy iy iainitb, Fh8oxydadndabif, Yinida381-2-y1-R*- lidin-1-y1-R*;
61 dl}ﬂgl/ ropyrldlyﬁ}i 1(2 ayl-F§18- or m?),rphololr%r-r%{'lél-1 4

wkm@méi gnmbe ioptierrdydwhstityted on sadon by lware omayordB>;

oPLignating subst il o 0,630090, by o of 1%, K ALY,
N(RF(’@CQO)t Rieréih RO GRIR Paite Blep@REABNAIEtc SROSHy RS, DY

P 'sel ected from R20; R19 is selected from

f | uoRo is oyesirg, rom arediiy], ang frbReXyeasbanyl;, et hoxy,
ng rrﬁeﬁ)gﬁ( no, t-butoxycarbonyl am no,
azol =2-yI’“R22- or pyrrolidin-I-yl-R22-; wherein
R19 X[W meh@@thelonglxgym ahd K tutet GRI" 0or X@fsb@ﬁhbyth@ﬂﬁl,ofg, X4 and X
and R22 are indgpendent

ar%QReetoéafs i b otk do R ohnd Ry R gr Xi and %) are N; X, X and X;

1arg t
arge edt egiq %‘om #@q%@rﬁ%ﬁ%g@g act Xd% G%anijt%hk%{ X and X, are
C]aﬁdc’ﬁxmm‘wfaﬁ‘bdﬁyxa ancRXS atesCRYgwhergin XI is N, t he

th X3, X
ot h Xiazind%nd@?/%ﬂec h%gmglor%rm%@% gtﬁlwe meffyylamino,
N %éﬂ?}fl ]‘xgthy%%nn(?(‘}nﬁﬁﬂo%:b ﬁg)%ragﬁ’)lll’z l@r 1&?&1%@rﬁ%&kdln- -yl,
1 fémeiaz)éﬁaraﬁe/l @R@Z‘ahyxirop(yraarﬁayla(ﬁlms whN;eerR iX&pendendy ofieach other

mCF%? %ﬁtwn&@&sq%égme@eﬁbmﬁ'% 61&e<rréa<er8&3‘f'%&W&?Ba@h?mwm—1—y1
@éﬁﬁlonﬂlﬁ Kibstitu@dd B a grtRp RMb&Bd f8m R*;

B etrrgl am no, norpholino, pi pera2|n | - a/
3- 0Xdd Fﬁcﬁ@b&iﬂd om {uoray hp@rpmmethylymethom or pyrrolidin-1-yl;

4-yl am no;
V\herlg:&?szs%@{%dﬁ%}{“ ghe}h%%t%u ngpher may be
opt iX0naN; thSchthsﬁX; e, eid K@E@@R%yor@ﬂﬁs o; thosteRLY X, X, and X
erein_any ?I perazin-1-yl tlonaII

arg GBsét?hpf e sdNpe gthsF SupXsefecttl ey e éﬁa R.@ogil R19 Xz @re N; X, X4 and Xs
areQ‘ @Jh{e:c Bf“% fcl %}C%ng )bya‘iiﬁ ya’r @‘gﬁdﬁ%} X4 gﬁ% 2&% l)éye 1‘3 Xy, X3 and X4 are

rrol I°S se from ne
CR MHW@QMBN X1, X3 and X5 are CR12 or X, and X; are N; X, X3 and X5 are

CR'?; wherein:

R™ is independently selected from hydrogen, chloro, bromo, cyano, amino, carboxy,
carbamoyl, methyl, trifluoromethyl, aminomethyl, 2-(pyrrolidin-1-yl)ethyl, N-methylamino,
imidazol-2-ylmethylamino, N-(2-hydroxyethyl)amino, cyclopropylamino,
2-(hydroxymethyl)cyclopropylamino, N-(2-aminoethyl)amino,
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25 X1 is N, the other X2, X3, X4 and X5 are CR12; or
X2 is N the other X1, X3, X4 and X5 are CR12; or X3
WO goobtoo3e ot her X1, X2, X4 and X5 are CR12; oPCMGB2awd/002522
X3 are N, X2, X4 and X5 are_ 2; or X1 and X4 are N;
X2 X3 and X5 are CR12: or X "and X5 are N X2, X3 and
or X2 and X4 are N, X,, X3 and X5 are
N- @%@me%wlaxzn@ﬁawsmm N2-(butogcarhenylaminogethyifengno

N%%[glﬁlggl&%anﬁg o1 ?neltﬁyll _ﬁ%w&ggﬂ%ﬁﬁgmgct ed from

mno, carboxy,
N—mt}@mm-meﬂﬁkwml)dmmb meﬂh9hmbhylmetaﬂbm<bmbylyl
yrraolidin- )et hyl, N methyl am nog,

2- | -
N- Yﬁ(l%F?BY learbgmepds WFP&WPHB: 2 @rd(@ethylarm%mw ) ami no,

YRt AP Pt an .

1- (@Gﬁt@@ﬁﬁ&iﬂ@@%lmllbﬂ ﬂ&rgl[lﬂrclﬁpyrmﬂJ’Wdrﬂ:milbnh))ﬁd_)ﬂlyér]amn-ll-yl,
m no t oxyc onyl am et m no,
@szap%%wimé@ﬁqﬁiay wﬁ%ﬂm X Yﬁiv) % ](1 1) ani no,

4- (kll:y E%ﬁefh?ll)ggy bpxy @rtlg})(i}ra)gﬁﬂoﬂ&%d}:ﬂ;?—ghﬁl Fih?ldroxyplpendm- -yl

plp'ﬂmdphényﬂmno%ﬁyaﬂomtdhycblrﬁaylphmha negx082,5- dlhydro 1H-pyrazol-3-ylamino,

py%dz&ﬂ%f%@,%ﬁ% %yﬁnﬁd{;xrfl rgo dl}ﬁy r%{a?r%«lzhg—l%ﬂ%—’yl, imidazol-4-yl,
pyﬁdﬁiB?P??ﬁMﬁaéf bonyl ) pi perazi n-4-yl,

tetra ropyr an-4-yl am no, 2- oxoplzper azin-4-yl,

1 4 ?éxlaﬂe peenetheryXs, Xpi Iféeameanane @R or X; and X are N; Xp, X4 and X; are

%i?g‘r g@%{r% }% %251%1 ﬁarf ; or X7 and X5 are N; X3, X3 and X4 are

cmlz TOLOCABLREE NI IX0; K3 ¥hd X3ark- GRIH;’&DQ%MM Redre &; 06,| Xy bnd X are
}gl Lperidin-4-ylam no, 4-cyanoin dazol -5-yl am no,
Cloxleeroing- di hydr o- 1H pyr azol - 3-yl ani no, 10

gyzﬁg' LS 1§d%%1}}cr1§1619ysgff?%él)@yornﬁ H;rdrgé%la 1|¥)¥04 _b{/(?tflO, cyano, amino, carboxy,

cafbfriog, Mehpl] trlﬂmbfdn(ihtlilyl4arninom?éthyﬂ - @ynfohéanIJyBéth%ZN wdthylamino,
X4 and X5 are CR12; or X, and re N, X2, X4 and X5
imyglagol-Slrpethyamino, Ah@- ba@r@fy&,ethwl)amno xzclaﬁr@px@rra% CR12;

2§y ithliey Aoobblatio, A2l gt T 8 are N
N- M(dlﬁﬁtmmmemyﬂamﬁlmz (t&humxgcarborﬁzlé’rnlm)ethyl]amino,

n SRR sl et bgh Deasny crl oo, brom
N- hfe'tﬂﬂ—?@(ﬁﬁﬁ%fh'&di eth ?ﬂentﬁiﬁg%%]ztmo N-methylcarbamoyl,

rrolid met hyl am no,

N—pynlftazpjflc@bgmmdt mpl‘pi]@ﬁlﬁg, 2, Nd(rﬂeth%mcmpd}&éll_nhyl ) arr} no,
it L SRR A s i R M
ko %}?E?l?rﬁ B ey o aperaain-y1

1ANowazepari-4-1l. (R amsith s e”tﬂwdmm@ylmqm@uﬂny
4_%?{%{%2 Fﬁ%bgﬁf@g?ﬁ& 1,{@#%9 rm(r%% Idlcn@{ 9?@‘%}’ hl’hydroxyplperldm-l-yl

piperidin-4-ylamino, 4—cyanoimidazol-5-ylamino, 5 -0x0-2,5-dihydro-1H-pyrazol-3-ylamino,

pyrazol-4-yl, 3-hydroxypyrrolidin-1-yl, 3,6-dihydropyridin-1(2H)-yl, imidazol-4-yl,
pyridin-3-yl, pyridin-4-yl. -

X is N; the other X5, X3, X4 and X; are CR'?%; or X, is N; the other X, X3, X4 and X
are CR'?; or X; is N; the other X, X,, X4 and X are CR'"; or X; and X are N; X;, X4 and X
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2- (hydroxynet hyl ) nor phol i no, pi perazin-4-yl,
1- et hyl pi perazin-4-yl, 25
wa2qsptsroxycar bonyl ) pi perazi n-4-yl, PCT/GB2005/002522
t etrahydr opyran-4-yl am no, 2- qﬁpplpera2|n 4-yl,
1 4-oxazepan-4-yl, piperidin-1I
hydroxynethyl) eridin-1-y
arg yaﬁét)ﬁwg %Q;Xﬂfmd.)g e, CR'%; or X; and X;s are N; X,, X; and X, are
rhy roxy : ey i peridin-1-yl,
C%I bél‘rj:f( cP%E&‘ﬁf )@10%{ %n riag? ?nkdag%]g eEtpyl ani no,

5- oxlez122s ﬁxdépémem» sJe'tbdDe}tIﬁﬂr@hyarogleﬂmhMo tnmbmﬁwthﬂ ﬁibthyl
y oxypyrrolldln | - dropyridin-1
-PWifeﬂééBﬂ- Hﬁhbﬁwn@» Wﬂeﬂgﬁﬂm%iﬁdun pthylmerphok 05 Blpmldm-l-yl

o SR it LS LGS 5] Sk 1

4- v.‘}bht&xyc)éibon)ﬂp1péfdzmﬂdyl}(&tmhﬁirﬁﬁﬂrﬁn—4Oﬂaﬁﬁnoam(4 0%3z¢a8-4Ny1 or
h}é-@_{gf 5 WD 2006/ 003378 PCT/ GB2005/ 002522 -17
Ng?eé msthoxyetighanimogr e N; X2, X3 and X5 are CR12;

L, 9 N8 BRI 8 TV e i

|ndepsﬁdently selected from-hydr ogen, chloro

t r | fl uglr %m? P]bq?éfm% ds a Eg%gﬁ? e]rr}glf)%g%lrﬁgrll %jﬁ}tlﬁéééromethyl or

1@yaﬁler1l Hetirylethyl, S 4-hydroxypiperidin-1-yl,
pi perazin-1-yl, 3-oxopiperazin-1-yl,
4- et iyl @%Aagphpnyl W is a substituent on carbon and is 1- -cyano-1-methylethyl.

4-t-Db t
¢ et Py aRiED I BAE TRE st o eason and s ifuoromethyl or
1- E#mtlhmet}ﬁﬂétﬁyl Rl ROXY@ERAYD HHUOI0)NH- kfou! ﬁ%lttﬁéﬂeado Ri M bf formula

or 2; wherein the values of RL may be the sanme or
(Ilzllfferent nis 1 10nis 1; Ring Ais phenyl; Rlis

?Cf/gﬁ%El' F&%}é nglixe%?k }i{] s QQ\%S‘U ehH)é Lrﬂﬁ&? 55?& 1%%' (iylano-ﬁ—lrnethylethyl

andR 'ds mbstblthmel(D)NH cg&fd@cmtaalmi tb S{mg A of formula ().
1-cyang- 1-neth Ring Ais phenyl; Rl
i s di§dpEbriete Véh‘e% SfBoWaﬁﬁl thessapej qr|diferemtet hyl or

é ) gﬁfgm gst 1312%%153&5; %ygcteﬁkporﬁﬁ}/%r?)ﬁ%? 810! 1 gya%zlla) amﬁgoéall\"gbxy, carbamoyl,

CiRaligyl, A-(G. @m@wﬂHmORNN $Casatigharntnoe Nt (Chgalkgldachungoyt, ¢isalkylS(O),

ngﬁf?}ﬁ 5180t capBRE ﬁ@hﬁe@ﬁ%ﬁrﬁu pgvtvl?qrélg R%pﬁwgiegend)enﬂy of each other
ﬁ{'ﬁ‘é @ﬂtﬂ)nﬁ%‘g sWRLHER1 & cafod BY oR€ortiGe T8N R?Vl’féi‘é‘ll{l fsGfd heterocyclyl

i's i ndependent |y sel ect’ed from hydrogen,
copipinsan - -mogietydhdi axiyqgenandyaraogtional0subiti@sddkogl 3 gmp €lected from
Rza, 6al kyl ) am no, NN-(Cl_6al kyl ) 2am no,
N- (Cl _6al kyl ) car banoyl , Cl_6al kyl S(O)a wherein a is

0, cef hogyeted frdth Kalo OéyaBStISfd@W Lamhnof@ 6aucylhe[ Silitbxk1 2
i ndependent |y of each "ot her may be optionally .
N.§lbs salkvieminm Coatlorycpibosslemino pilieserRIGLy IR G wheredt R may be
c nt ai ns -NH noiety that
Oplﬁl:;’?arﬁg} Sﬁbg%%d%ﬁ%g}b%n b 0?5‘}?533 tuted by a group
sel & ER:llgfaﬁ@Rlzz are 1ndependent1y selected from a direct bond, -N(R*)- or
-N(RZG)C(O)-; wherein R* and R are independently selected from hydrogén;
R? is selected from Ci.salkyl and C;_salkoxycarbonyl;
R? is hydroxy.
R" is independently selected from hydrogen, chloro, bromo, cyano, amino, carboxy,

carbamoyl, methy1, ethyl, N-methylamino, N-ethylamino, N, N-dimethylamino,
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R20 25 R19 is selected from hal o, cyano, hydroxy,

am no, Cl _6al kyl, Cl 6al koxy, N, N-(Cl _6al kyl)2am no,
w@1006mbI8Bxycar bonyl am no or heterocycl yl - R22- ; PEITEB2008/002522

R19 may be optionally substitjgted on carbon by one or

nore R23; R 7, R18 and R22 are independently sel ected

f ~d] t. bopd, -N 5) - - N( R26 O-: i
NN B ine Wnissharaentoy. Berebb eyt qyen: |
pigdiRQ-j1R'8e bﬁﬁhaﬁl_-i-&pm Qllﬁ-%bcgirég @ady&-lel S-i’ getrahydropyran-4-y1-R18-,

Cl1_6al koggar bonyl; "R23 s §a<y.
pipgrakipdndeht t, imitalzeled-sHRIF dmitardt-6geR ' *-c Moappipedazinibyl-R 5.

cyang, ..am.no,,,carb , . ~@ar banoyl,, thyl, ethyl,
SR o B REGR e R HORE L TSP T

2@(}{53@;@&381 ﬁ_ 5/ - vl_Rp18. o R18.
PN et Byl - I\Iiglé}?%/{l Sﬁlﬁﬁg e yﬂog%‘?dﬁgr%%@, ViRt h9l Figrebolino-R ™
wlgey@mé?pr g@ypeqdyrxﬂy of gsich ethiedimay beoptiRiAly, substituted on carbon by one or
R A A e iV RRER A5, Xh ypiephat mitogen may e
optihalBZgibstiuted-tkBeroup SleRePo@- R R18-,

2- oxgpi perazi n-4-yl -R18-, _

5- 0xb- B Blegtadyfanms Tuprop pyanpohy@oyy, amige, methyl, methoxy,

WA oo BB phidlgg TR or pyroidin- 1y
WIV&;A;;fﬁn GR@I Shmdé gppg;&dmyﬁﬁ&t?tutyﬂ ?m&bﬁﬁ by ﬁﬁé Bhﬁio'tEgRB R18-;
ergin i ndependent]|y of each other may be
opt it nat | #nd Bh s¥f fndependsptly: sglesded Bomaydirast gorﬂb B3 or

. Lol it wSa] . H
S R B ot Rl Qe PP BBl
a giRSlp skctedtfenn firetiyl RRO;-biRbRydasbael;ect ed from
fluqgpe cyyano, hydr oxy, am no, nethyl, nmethoxy, 10
N, N-"Ui ﬁé} i no, t-butoxycarbonyl ani no, :
| M geZ alindepthddRid- b &b, eilbrdBfomo, YRS, Gl
RIS ray Be e e P CioRACRPhy Ebep sbrd B fomo, i, Shiho,carbony,
carpamey REB:thyR t7ifluRicBnedind, ReiRomethyl, Pd@yentidint 1-yl) st dtmethylamino,

. f [ t b - N(R25) - .-N(R26 - wh [
imidy 20T B R Dty Dot PR PR BT 0ger. |
- i t . ; b [: 15
b R e T o

a

s h
N—E%v@ii%gféaﬁ?/ mE k0ol labinendy-[2cy-antexyearbeny]langiao JedxitJamino,

N e i 2 by L RO R e o
N-ingihgth o2~ ethb gt )aaith 6 anethy b0, Y- Sitpiedrbathd@mi no,

cycl opropyl am no, 2-(hydroxynet hyl)cycl opr opyi am no,
N—wcg%l%nﬁl%@rﬁ%l,) Hapheling @, tdpzetdmemhelinani no) et hyl |

| _ P . o)
e i i T O S
1-(Nowtek garbddyDpipreetziros yybttbtyd hydropyean-4g1amthd, -6 opiperazin-4-yl,
1 AGTELLE ] BATOUL L 1 1, 3-(hydroxymethylypiperidin-1-yl,

4-(hydroxymethyl)piperidin-1-yl, 4-hydroxypiperidin-1-yl, 3,4-dihydroxypiperidin-1-yl,

piperidin-4-ylamino, 4-cyanoimidazol-5-ylamino, 5-0xo-2,5-dihydro-1H-pyrazol-3-ylamino,
pyrazol-4-yl, 3-hydroxypyrrolidin-1-yl, 3,6-dihydropyridin-1(2H)-yl, imidazol-4-yl,
pyridin-3-yl, pyridin-4-yl.

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

Ring A is carbocyclyl;



N- cycl opr opyl car banmoyl , nor phol i no,

2, 6-di et hyl nor phol i no, 2- (hydr oxynet hyl ) nor phol i no,
w@rpenedis- 4-yl , 1-nethyl pi perazin-4-yl, 25  PCT/GB2005/002522

1- (t-but oxycar bonyl) pi perazi nq4-y!l,

tetrahydropyran 4-yl am no, 2-oxopi perazin-4-yl,

1 i qx?éggﬁ%tﬂwf(% EE'?BS raﬁl1 1S|Se(}f51¥3d 'from Cy.salkyl or Cy.salkoxy; wherein R

m%r lgé"%‘fﬂfo%ébl VLAl &?Edrgérf‘byloﬂ’é or more RS;
roxypl peridin-I-yl, 3,4- dlhydroxyplperldln 1-yl,

p| pdtnslhmd@gym am no, 4- cyan0| m dazol - 5-yl am no,

?@r%@ﬁ}% ﬁr’% g?’ % % nd 3' -%r?’e;]ér(%yd?f wqoﬁ?fharf&fz_, é(:4 and X are

5 chm &i&)zpénd‘lxyére 1‘3@(2931(5'&1{;&1 5(5 BreyER 2P K Jartt %5 ¥e-N; X, X; and X, are
here ore in a further aspect o{ the invention there

CR'S; qrXninde¥ls are dinfio Xn dndKs prsr BRI *aor X4 ynd ¥s it & and Xs are
C pove) wherein: Ring Ais carbocyclyl; W 2006/ 003378
CT/ GB2005/ 002522 -19 Rl is a substltuent on car bon

and R'Sis S6b&6d 8dni K08 Sindal heydrogfchy@R '8al koxy; wher ein
n%@ be optionally substituted on carbon by one or
mor R R&s infepandenttisedigtad: from hydrogen. thglo, 6Yaner akino, seboxyy carbamoyl,

10 UGS 5 T, BN 02 I B a0,

whéreiands Xocaalb@ybdlyl-K27- oXBetrudyd¢l-Ri’e; wﬁﬁ&ﬁ R Iind&ﬁer&iedtl})(éf each other
are N, X,, X3 and X5 are CR12; or apd X5 are N,
mgbeRiioRslly pebstiiadon ¢asboby TIERAS e 9/%%1 Beterocyclyl

co falrﬂea% g\?-g-érgé]ﬁé tg%té?nrg%%a }Sbé Wﬁﬁgw ?@shﬁt&ﬁl&gfﬁgﬁg@ ls:elected from

rom amno, oxy,
R0 C1_6al kyl, N-(C1_ 6al kyl ) ani no,

NN-(C;J, 6a 2a N-(C 1_6al kyl ) car banoyl ;
15 ¢ G%I %ﬁ)g &ereln ais 0, carbocyclyl-R17- or

het { qgo w@aelted%@m hal¥h)8 fﬁllonh}%gxy aﬁﬁﬂ@@%ﬂl&v C%aH%@Sh

other may be optionally substituted on carbgn by one
N, M(Gmalkymmnar@ salkexgganbanylagsnel ohbeteroogstgl-§i -; wherein R' may be

.ont that n| rDgen may be
O lg'n%'l%F@m ﬁafr%ne 'sel ected from R2O
15 R4 'S jad & %tm&%@ﬁ’denﬁ%}gelb&e& gbfd @igedt boma, IR{RY)- or
dr oxy am no Cl _bal kyl, Cl1_6al koxy,

hy
20 N(R%)@(@) aaharym)&zaﬁn%% a@a_lr@spmw@ass%mﬁgd ey dengen;
het e50¢ t [
cubt UG L GaRRE T e ARl R Rie anc
R22 pf és hytﬂl@ggndent Iy sel ect ed from a direct bond, '
-N(R25) - or = 20 -N(R26) (O -; wherein 'R25 and R26 are
i ndeprelepter frose | @é?-ew @rralaﬁhwfeha%ﬁgé mwbe the saap ek didfprent;

orta B ocak i acBlilaiil sk car bonyl

25 with the proviso that said compound is not 4-amino-2-(methylthio)-N-(2-methyl-5-{[3-
(trifluoromethyl)benzoyl]amino} phenyl)pyrimidine-5-carboxamide.
Therefore in a further aspect of the invention there is provided the use of a compound
of formula (I) (as depicted above) wherein: '
Ring A is carbocyclyl;
30 R! is a substituent on carbon and is selected from C_galkyl or C;.salkoxy; wherein R!
may be optionally substituted on carbon by one or more RS

R? is hydrogen;
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R23 is hydroxy; n is selected from1l or 2; wherein the
values of R may be the sane or different; or a

w@basnessetit i cal |y acceptable salt thereof; 25 RT/GBRG08/002522

provi so that said conpound is_#@pl
4- am no- 2- (rrethylthi 0)-N-(2-nethyl -5-{[ 3-
(tri

|
am ng} ﬂﬁwen I %b&e&"% %)dggr%%%ﬁn @5 X2 1Ny BegtheriXy. X5, X4 and X5
alb R ALcs: XASBAGhObENG,, DAVRIRAPH, LTI & f o s %e&\h%, X, and X

use 91‘ a compound fornula (1) (as depi cte
argieR & oF: XlFanﬁ]gXﬁarﬁN cay Ko@l}d:Ky hre GRRir Xsaral XsirsiN; tX.JgﬁKt_:, and X, are

OB BB X R R R b B o St 35 808 Kerabetnd Xs are

CRFF; car bon by one or nore R6; R2 is hydrogen; WO
2006/ 03378 PCT/ GB2005/002522 -20 X1.is N, the O her
x2, K3is sglecteddrons halpecyama ot heferogpelysRN:; t he ot her X1,

o e e T 500 a8 iy, oyt

CadalicyCRIZC,. suﬂqmanaﬂ@i NH-(&; GalkYy 1) %thinoX - @mldsa 1)a£@alﬁ5%}1261 salkylS(0),
or X1 and X5 are 1X2 X3 and X 4} are :
wheremyais §; catbocyrlyldh i+ xdeterecycl R -oWhNZHaR m@pan@enﬂy of each other

m be é&l%ﬂgéﬁbﬁhﬁe? %ﬁn 89 &héoxsl% ofe" edarIdr \gﬁ%r il 19 $aid heterocyclyl

ano terocyc i S 1 ndepende
ccmﬁimmdned\lfﬂ mmetgytﬂlamg&ngerfmhpbe optioially aubdituted By b%i@up selected from
par banmoyl, Cl_6al kyl, N-(Cl_6al kyl)am no,
RI\IN-(CI 6al kyl ) 2ani no, N-(Cl _6al kyl) car banoyl,

C1 61Q14I§y5§(r@@)on&here| nais 0, carbocyclyl-R1l7- or
heterocycly -R18-% wherein R12 independently of each

ot heR" isatenprbfromttiabm aydng, bydrsty, tantine, @rakkat, lihRalkyxsgne

ere| i f sald heteroc
N DaminRel %\@ﬁoéi’%? Htemipe pp %tﬁmﬁﬁgy}yfoé ; wherein R'* may be
o;@ﬂ@hamnﬁiﬂsmusémiéafrwxﬁ@&ié&n%ewSel ected from R20
R14 is a we% bond; 'R19 is seledted from hal o,

cyar®, > Ry d’lndi\/ alanndﬂpenctemlﬁaﬂkgtbd from Bdirsadiopnd, 15 (R%)- or

R et Ay e s R e SR e Biharaeen

subsR%‘)tiy@@@tt@pﬁ@mrdqqsnkwan@r@ 69n<oﬁ§>éa@b , R17, R18 and
aj;e i ndependently sel ect ed froma direct bond

- N( F&5)lS hygroxy; \( R26) C(O-; wherein R25 and R26 are
 SPEIEE A SR YNGR niER S L P
in hyecmenyfactore (ﬁ‘ aSﬁé(ﬁCdr@ﬂlt foraise In e pzoddhﬁﬁxli ef HBLRAF iMRAbHES effectin a
Wann-ﬁ%ogac%/a ki)r%af Srl]l%h?isalq’l%nor different;

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

Ring A is carbocyclyl,

R' is a substituent on carbon and is Cr.alkyl; wherein R' may be optionally
substituted on carbon by one or more R%; wherein R is selected from halo or cyano;

R? is hydrogen;

X; is N; the other Xy, X3, X4 and Xs are CR'% or X, is N; the other X, X3, X4 and X5
are CR'; or X is N; the other X, X, X4 and X5 are CR'% or X; and X; are N; X,, X4 and X5
are CR'%; or X, and X4 are N; X, X3 and X5 are CR'%; or X, and X5 are N; X3, X5 and X, are
CR'% or X, and X, are N; X1, X3 and X5 are CR'?;
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in the manufacture of a nedi canent for use in the

production of a B-Raf inhibitory effect in a
worroaiseoded ani mal such as man. Ther ef ore i NP@EI/GB2005/002522

further aspect of the inventiof there is provided a

compound of forrmula 25 (1) (as depicted above)

wherej,n: . Ring Ais carbocycl Rl is a substituent on

| ;
car dn i%iﬁ’ée}i’%ld@lﬂ_}ﬁ@ll%ﬁd; frepn é‘%/’éﬁoﬂemila}ﬁayc. 158k gpdVrEnatlkyhamino,
USSR NS

rom or’ cyano;
opionaltyesubbtimte X, ca¥in Do nive B ablRivhiered i£%$3idi tdbeyclyl contains

tﬁ_éot her X1, X3, X4 and X5 are CR12; or X3 is N, the 20

ang\{krmeigty that nilgagesinaskes eptioneld subshiuted byan groxs sgleetegfrom R™;

X2, angl. 2; 1 iR 22 X3
and X5 ! are c@l%(%gl? B%I'gar%%%gl’%r e%ﬁ@eﬁyycgn X4 are
CR1R "®and R amdndépemteatiiNseldGted KBmandiredd baoCRIR?) YWaherein R is

fOO /00337(?r PCT/ G32005/ 002522 -21 R12 is
selefigd e a¥EIeges @hdct ed from hydrogen, hal o, Cl_6al kyl ,

N- ( q%zﬂ@@ge@ekamrﬁ@%m&l%r(@ﬁai%a#%w&ﬁm ho or

het er ocycl yl - R18-; erein ependent|y of each
or atphermarmyti¢adly aopaptanasdlythengbEt i t ut ed on carbon by one

an et By SR PSRy oD BB A4 Compoud o formula

(Iﬁ@paéﬂig@aggo@“@e&mup selected fromR20; 5 R19 is
sel ected from hal o, Cl_6al kyl, Cl_6al koxy or

het dkigg yelsyrrbRowelyl; R18 and R22 are i ndependent |y

sel ggit. ma.direct bond or = 5)-.; ;wherein S

"o P Lttt RSB RN Gl TRt B B eh oLy
subskitGradl oyt lcaon 6% ofiabkmeycRY; haeydin RS Q4 seected from halo or cyano;

pharnpceutical ly acceptable salt thereof. 10 Therefore

in Rfighydeeenispect of the invention there i s provided

ac j cted. e
heray e XL S X R IR SR B sy Yo ana
arc@RIDbr A db NsthEbithalkkyXs, Xahad odsnrRCRMayr be ad®Xi anall] ¥,, X, and Xs
S Rzzt_itgted on carbgn by one or nyye R6;, wherein R6 is
ar%é ¢ Ped fRG oty AL RS B XeyiaAets arq SRR o 1 apdife gesty; X4 Xagind X, are
2. r . X n are CR12; or X2 is N
CI?h’e&rtgfe agltrd 1a,r%(§3 X 150?453 élﬁddﬁ 3(%6% e CR12; or X3 is N, the
ot heris Xdlect¥@ froXd0-dnethtBinghe vaRILof R miy bathd sXde ar différent;

X2, X4.and X5 re CR12;. or and, X4 are_ N X )
na Keaisapaeneadostly GrIestsd Siodh aiage ReloxD) ok i Cradligimino,
Mmﬂ-ﬁ_galﬁylg%%iﬁﬁ& RerabRIPLR X whERiPRE iXPefRh&erf ;ea&')gotﬂer may be
is selected fromO0-4;" wherein the val ues of may be
optipreallyswbstgnted oh fcartben by one or more R19; and wherein if said heterocyclyl contains
an -NH- moiety that nitrogen may be optionally substituted by a group selected from R*’;
RY is selected from halo, C1.salkyl, Cr.salkoxy or heterocyclyl-R*-;
R'® and R? are independently selected from a direct bond or -N(R*)-; wherein R is
selected from hydrogen; and »
‘ R? is selected from Ci.salkyl or Cy.galkoxycarbonyl;
or a pharmaceutically acceptable salt thereof.
Therefore in a further aspect of the invention there is provided a compound of formula

(I) (as depicted above) wherein:

Ring A is phenyl,
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R12 is independently selected from hydrogen, hal o,

Cl 6al kyl, N (Cl_6al kyl)am no, N, N (Cl _6al kyl)2am no
wo@erookmoBrocycl yl - RL8-; wherein R12 i ndependent PGT/GB2005/002522

each other may be optionallyjpgubstituted on carbon by

one or nore R19; and vvherel n i1f said heterocyclyl

contgi.ns .a hat_nitro may b

opt o it Py bR on Gtbon byl A CoPGUBEED bt anp T GReRglsthyl or

(h rPidlinbfeti@dyect ed from-hal o, Cl_6al kyl, Cl_6al koxy or

eterocyclyl -R22-; R18 and R22 are |ndependently

sel &t drogﬁm,a di rect bond or -N(R25) -; wherein R25

cl |1?<§’|% t@%%%%ﬁ 152’8‘??');1 an%'f 48R X0, and X are

CRORas: Dﬁ%ﬂ%ca% Ny >acxepieRl @rescﬁiltz driver 8AX; 20 NThe! I 8HEX, are
|51 a further aspect of the |nve1 tion there is provided
CRa soorpaaddacte NoXmiKaand X) aredR g,efpl?ézt%@?éskﬁwéﬁ 1, X3 and X5 are
cper ein: Ring Ais phenyl; W 2006/ 003378
CT/ GB2005/ 002522 - 22 Rl is a substituent on carbon

and R'3istifdd] ﬂeﬂd&rﬁlﬁ%&ﬁ}ﬂed frlmﬁNy’rlﬁ@gérr Rk, bedry, |cy@ﬂio ammo carboxy,
2- (nor phol i no) et

rogen; Xl is
capemeyl, xethykarift xzzroamﬁﬂh»bsalamem@éyz 2- anﬂhd@nbrmsthalr é’ Ipqqﬂ-z’thylammo

lmg%ao%y%?%h%%l ; ?or_ %n ar e&ﬁéyéépl%igla%n X4 ar e

2- (E?dﬁ)xymet%cﬁcn@br)iﬁylamﬁld\w & amMBethyIK}ar)ﬂhoar e CR12; or
X2 and_ X5 ar fﬁnd X5 are

N-{ Qn@é‘ﬁé‘ili‘éi@ﬁilp e@éf ]é@ir@df\% o%bHSP&VBﬁE?Pyl%IH%P"égYﬂ?FH%

B LR R L R

N- ﬁle(}m/-li\k@l-md’ihnlee—twl)amhw methyltheo hyineathylogrbarhQyl, .

RSB R R SR ORAE A gﬁ%ﬁt B opyl am o,

2- (Ny&%xﬁmemg%ﬁymo@ﬁbn@ eraPinld2y 1§ dipgat Pyl st hy! ]

am no; [2- ('t - but oxycar bonyl am no) et hyI amno,
1- (Nbutodymbmwlhommuln—%ymwyhydwr(yzamgldfdamye;}rykc)ramrmn- -yl

LAeRBERYr A g T 3b NSRS PRty

4- @ﬂ%ﬂ%bﬁ?l)p@)eﬁdﬂ-ﬂﬂ hfyﬂy'dfﬁf)@bﬂkhﬂﬁlrl—yl 3,4- dllhydroxyplpendm-l-yl

hydr oxynet hyl )nDrp ol'i no, plpera2|n-4-y
plmﬁgrﬁyﬂmlp@ﬂaquﬁonm)dpzol -5-ylamino, 5-0x0-2,5-diliydro-1H-pyrazol-3-ylamino, .

et ARY GG PR 35 dabuiding Gy pmidarot-,

pyfidd=-Dx¥Bpenan-Ayyl , piperidin- 1 yl,
3- (hydr oxynet hyl pi eridin-1-y
4- ( i8I PRsS e iR ); Wi gézyheg@ﬁ the. ‘ﬂlues of R! may be the same or different;

br%gﬂé(l%a%éﬁ&ﬁ!aﬁ?zih%ﬁbie %ht’tﬂgfegf di hydr oxypi peridin-1-yl,

eri am no, cyanoi m dazol - 5-yl am no,
with ’ohx pr(ﬁ/,léb-tﬁathsy.di @nigdupy isamo B-Baipb-@nfamahylthio)-N-(2- methyl—S- {[3-

(trifluoromethyl)benzoyl]amino } phenyl)pyrimidine-5-carboxamide.

Therefore in a further aspect of the invention there is provided the use of a compound
of formula (I) (as depicted above) wherein:

Ring A is phenyl,

R! is a substituent on carbon and is trifluoromethyl, 1-cyano-1-methylethyl or
2-(morpholino)ethoxy;

R? is hydrogen;



pyrazol -4-yl, 3-hydroxypyrrolidin-1-yl,
3, 6-di hydropyridin-1(2H)-yl, imdazol-4-yl,
WE06d03378- yl , pyridin-4-yl; n is selected froPeGBR002/002522
wherein the values of Rl may g _the same or different;
or a phar maceuti cal | y accept abl e salt thereof 25 with

the p *E%"?%g%ﬁ 303<g an%)gu llz[‘g};& ig N; the other X;, X3, X4 and Xs

aré CRY‘T lop S @t !E)é'o%ﬂ%@%%& ]X4 and X5 are CR'%; or X; and X; are N; Xp_, X4 and X5
am no } phenyl g: yri m di ne-5-car boxam de.” Therefore in

aré GR{ her Xagp@ atsf Nt Ka Xarmlers e ORMe roe X smé PovareNe X, rié3 and X, are

R heret T A e Srandrs tarhy! RSt iR e iafe Xgha s are

5 Crdrbon and is trifluoronethyl, 1-cyano-I-nethylethyl

(mor phol i no) et hox R2 i s hydrogen; WD
200612‘6 mdaaepdﬁmmztﬁ@&ddlym iazdroggs cllor, ooy ¢yenetansno, carboxy,

Cag@mo%g n%\g%ylxg gy ar e amgironféh kﬁyr{%él Hb? ng; B‘)‘é N -sthylamino,
imtdazang-ylhetdylanar, A- (Zlhy&ﬁﬂ;xy’zﬁﬂ@l)éﬁnﬁé QyN@pﬁ@yIaﬁﬁn@nd X5

are CR12; or X, and X4 are N X2, and X5 are CR12;
2-chy dsgxygasthyRsy elpprogylagno, ké(%ﬁalrmtha})ému@mz or X2 and

10 VR @S wipo)etts) eﬁ%f‘z’g@ﬁ%@ A e%%ﬁgg) t@]ﬁﬁﬁoy;

N, Nedhﬁmtlg@hxﬁino,rwmydhyiq%m-hy&ﬂo@yﬂhylbummnp, cyano, am no,
car box r ba yl, trif)uoronethyl,
Nt g&é{%me?b%?gi B R thYH?ﬁwyN)m%t% prbamoyl,

N%"%@mg ??Q?/Igto a n%b’ £t loprg (?’g}rln&%g
2- QrYGdemt&wﬂr)mdwﬂlQlﬁmbwmm% alnlnn¢thylplpera21n-4-y1

1 AP p S e s e EEaYA SR D S apethzin-y1,

1 Mokhz@hmhml@lﬁ@rmm-wh r@(ﬁghﬂko)&n{e@hﬁ)%&m@tml ) am no,

N- net t hoxyet hyl ) am no,” fret hyl t
4- MYdEIXNWGﬂHDDmﬂm- - K}Aelyw!r@mpqpyllduaiJ{yérioﬁ/-khhydroxyplpendm-l—yl

pllée hol gnoilf):rj&z Zh 6}/%@%@?8%9%1% (B&)—%S thlwdro 1H-pyrazol-3-ylamino,

pyiaz(ﬂim}&’ |$hﬁﬁ6%y@m‘ﬁdﬂ— -yi3,6- dlhydrolpyndm—l(2H)-yl imidazol-4-yl,
1-(t-butoxycar bonyl ) pi perazin-4-y
PYFétH*%‘HkMéy?r‘érﬁ ;4-yl am no, 2- oxopi perazi n-4-yl ,

3 ( hog r@%l)@(@cﬁ@?rén{ g or %le‘\gl?%&g'tq tle}lXés of R! may be the same or different;
or4 p(hht;tﬂbrceutycmﬂy Iayd:e)ppaukesalﬂihaebf yI

4- hydr oxypi peridi p-1-y 3, 4- dlhydrox plperldl g
in &%@?—M@%ﬂr& of |am%mezpi EGF &® e RRSTCBOR, i Brigal i itory effect in a

W yrazol - 3-yl am no, - pyrazol-4-yl,
-W%T‘homg?%f%%gloﬁq‘[’%?%ﬁa’q . 3, 6-di hydropyridin-1(2H)-yl

25 i m ddeoifert-iy b fuiier pypdct oﬁtha nyvlentmythenh inpdowded a compound of formula

1

Ch

2

o

(D) (as depicted above) wherein:
Ring A is phenyl; |
R' is a substituent on carbon and is trifluoromethyl or 1-cyano-1-methylethyl;
R? is hydrogen; |
30 X1 is N; the other Xy, X3, X4 and Xs are CR'%; or X; is N; the other X;, X3, X4 and X5
- are CR'%; or X3 is N; the other X;, Xa, X4 and X5 are CR'%; or X; and X5 are N; Xo, X4 and X
are CR'%; or X, and X4 are N; X, X3 and X;s are CR'?; or X; and X are N; X, X5 and X, are
CR'% or X, and X4 are N; X, X3 and Xs are CR'%; and |



nis selected from1l or 2; wherein the values of Rl

may be the sane or different; or a pharmaceutically
w@eweposins e salt thereof in the manufacture ofP@EI/GB2005/002522

medi canment for use in the prQ ction of a B-Raf

inhibitory effect in a vvarm ooded ani mal such as

25 Ther ef or er as he i nvention
T herR R tFsprny seleca R Grodrbrcainrg i ipSropegiy, methyl,
2-Fpbicdifd -ABRYE mehi4BinG; mbighdlifo, '256-Bﬁﬁaﬂ*hnoﬁ§hdlﬁloap1pendm— 91,

Substituent oA carbon and i's trifl uorone
4-hydrgsypiperibn-yylgpipgrazin-1RPL, B@thnbcmgmql-yBG-r)(¢thyl$>1p¢razt1ﬂné-yl

her X X4 .a or, X2 | N the
4 BBy o ipdiarin| e Ay A Niptig, 14 et d-v1 or
are CR12; or X, and X3 are N
. N—%éi‘l%ﬂ]‘?qz (g%%ox@h?ﬂﬁn?ﬁ% or X, and X4 are N, X2, X3
oratrrdlauaa@u@cacﬂmmemablxsalbthdrexs are N X2, X3 and X4 are

VO BT 638 Fa eer R0 D D50k B ReBoyiged s SomBlling of formute
o @ga@iﬁm@@bb%)s@ie%;ﬁ -ed from hydrogen, chl oro,
trlfluoronethyl methyl,  2-pyrrolidin-1-ylethyl,

met Hingrt w@henws phol i no, 2, 6-di nethyl mor phol i no,
p| pegi i i i Nz ,
10 i pgfg alg a@uﬁst%}lent g cﬁ}égé gfé((? gz’cﬂﬁ{l&lr%}rle}th]y'l ¥)¥ 1-cyano-1-methylethyl;
4- rrﬁ{”rnylhpdmgél@m n-1- yI
4-t - but oxycar bon %I pi perazin-1-yl ., .
t et r2any Ah S PRAL A2 yiarth Al X1 aue Ok ay @ipbnis Nyhe gfherXy, Xs, X4 and X5

aré\lC@E‘t I?))’b(} I}‘!;'1(12 g&‘iﬁé?)fé{ekz 55%)3?1@ 5Qar€: %g{rgo{ X1 '?'H re N; Xz Xy and X5

phar fraceut | ca accept dble salt ore’
araCRu%‘ toh&h and Keate Wf X3,36 dand\erdre QR % e e anGX@lam/Nde, )@ and X, are

Q) nd pi ct ed above) wherein:

15 C&I %g@?%dogﬁ‘h Wag %1‘}%{% bs#?4 uent on carbon and
ISt fsfsbOEQ MRy, %er%upm@%rués HPRhﬁﬁl;afBQﬂie sanB%r ¥ferent;
hydro en; X1 1s N, "the other X2, and X

CR1IR' mmklé.pennéentty sehestedtitoen h}@rogeﬁ; chito anﬂuO(Bmeﬁryé, methyl,

2-a iyl -sfEinyd ety g BT Sty 2 e iptifins. piggricin -y

4—%&@)%% g%hcﬁﬁ-? - plﬁ@‘azﬁﬁeﬂngi %Eﬁzﬁﬂlﬁé 4%etK§£ﬁi'é§|az?§§1-yl

are and X4 ar are N;
20 4- b(butomadr@ymeeiatzen{thztetrahwir@p}ir@n-émlmmedl,ﬂmm®m4-yl or

[ he vaI of. R1 may be the same or different;
ﬂleghﬁ]\? é{ﬁﬂ)amm& ected from hydrogen, chloro,

ortarphﬁhﬂwe@ﬁ@mwbcepwﬂéﬁsdltther%opyr rolidin- 1 -ylethyl,
met hyl ani no, phol i no, 2, 6-di net hyl nor phal i no,
pi péfl|a§1)ﬁli.er 4Spe<g}|0f tlm.lﬁy@}tl@;gyﬁe@eﬁ@pﬁxppmyﬁ of the invention are any one

ofﬁlﬁ@ﬁ}(%lgﬁ Jbre ré‘hanf‘la?egﬁ?ﬁlypaec%@};tﬁﬂe sdit éleot.
In another aspect of the invention, particular compounds of the invention are
Examples 7, 11, 30, 31, 35, 36, 47, 59 and 73 or a pharmaceutically acceptable salt thereof.
Another aspect of the present invention provides a process for preparing a compound
of formula (I) or a pharmaceutically acceptable salt thereof which process (wherein variable
are, unless otherwise specified, as defined in formula (I)) comprises of:

30 Process a) reacting an amine of the formula (II)



20 4-t - but oxycar bonyl pi perazi n-1-yl,

t etrahydr opyran-4-yl am no, 1, 4-oxazepan-4-yl or
WORMWeHIBATS N- ( 2- met hoxyet hyl ) am no; or a PCT/GB2005/002522

pharmaceutical ly acceptable sal4_ thereof. In another

aspect of the invention, preferred conpounds of the

invention are any one of the Exanples or a

phar maceutical |y acceptablle”salt thereof. 25 In

anot her aspect of the invefnti OMG parti cul ar conpounds

of the invention are 0 ,011, 30, 31, 35, 36,

47, 59 and 73 or a pharng i cal]ly acceptable salt

t hereof. Anot her aﬁgﬁ Q € 1k.nvention

provi des a process prepari npotad of fornul a

(1) or a pharmaceutically acceptablglsalX,thereof

whi ch process (wherein variable are, Xjléss otherw se

specified, as defined in formula (1)) conprises of: 30

Process a) reacting an anine @)the formula (11) WO

006/ 0Q33%8 P 2005/ 002522 -25- R2 MeO xi, H2N N
W%hﬁnag o%érgm%{(_lﬁ?w with an acid of formula (I111): O

OH (RI)n A5 (lIll) or an activated acid derivative

thereof; Process b) reacting an anjne of formula (VI):

R2 M O (Rl)n A HNH (I P)H’m acid of

formula (V): O ®RY),

5 (L)
or an activated acid derivative thereof;

Process b) reacting an amine of formula (VI):

R2
Me
0
®) N NH,
Iv)
10 with an acid of formula (V):
0O
X,s
HO I ‘)liz
XS\X4//X3

v)
or an activated acid derivative thereof; ‘
and thereafter if necessary:
15 i) converting a compound of the formula (I) into another compound of the formula (I);
ii) removing any protecting groups;
iii) forming a pharmaceutically acceptable salt.
Specific reaction conditions for the above reactions are as follows.

Process a) and Process b) ~ Amines and acids may be coupled together in the presence of a



HOx'' 2 ~5'~ X34 (V) or an activated acid
derivative thereof; and thereafter if necessary: 15

WO 2006008328 t i ng a conpound of the formula (1) iPCDGB2005/002522
anot her conpound of the fornulg (1); ii) renoving any
protecti ng groups; iii) formng a pharmaceutically

BEGoPle faea B pEatld L RabRES s dpodn st e be
erﬁﬁlo%ﬁ femiape c\@/%l@%ﬁﬁ%ogég of R B qugtﬁ} Ogggifgd&%g%and

presence of a 78 PCT/ 2005
disydlelehlybcarbodiithivg, omtagelty in tht aredencd qfemhiatiat amipki ng

P LB 4 paoR hom i, coEURHE iy fssieB o abase for
5 ErdMble %&N}Qbﬁﬁﬁxﬁyﬁﬂiﬁé RR9Jid- H'ﬂ-cgﬁyl—pgﬁ hﬁg @Jlé}yas' D11 ipe or

presence of a catalyst such ['am ndpyr
2 6Td1-46"pﬂbldWh?}irt§1iﬂm Byitalde sadyenpincinda Idiryethyllacdtanmeeéle]nbﬁ)methane

g, PSR T S 15 5] comenensy v

peBmeil af £fchmiabivleRy il oS tl ecsol vent s i ncl ude

di met hyl acet am de, di chioronet hane, benzene,
tetr &hﬁﬂbhﬁ%ﬂ@tﬂd arid dgiimativiey ﬁrfcbrdmmdiml1dé’§; éoxcEmnhplm geid chlorides,
onve d at

f
10 afdGRL Sty RRTHE SR P PoaT PyStioTis Sasiondasitiese types of
coagfourdd wh agiikksde el hbWa $n IR GHUAR BEhhIN@LY 9@@ 'befrgfcted in the

Exanpl e acid chlorides, 10 and active esters,
PIESEARHPEA brsat wich ae those dergribedsabeve, antilie arsea:mle snivmft such as those

detsﬁ'?oseg %XQ% SpQf ac‘flg n%%vevﬁét h]g mrprée %’1’% @ﬂ]gerame 1n the range of

-4pregerce of a base such as those described above, and
in a suitable solvent, such as those described above.

15 The Awines obformae dbnwenbeptepyred acqpedifip torlicheate Ja
tenperature in the range of -40 to 40 C LS Anlnes of

formul a (II}‘ may be prepa accord| ng t ’Schene
R2 R2 Con |lvnsasl\/le!\gtes )sa)or elgNH
02N N | ~, z z.,(l(lvga)

O,N 2

(ITa) (Hb) 5\ /X3

A PdC

an
Scheme 1

Amines of formula (IV) may be prepared according to Scheme2:

R2 .,
Conditions as

Me  process a) or b) 0
an  + N
H,N NO, ®D, H
(IVa)
/IZ /PdC

av)
20 Scheme 2
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4 H2/PdC (11) Schenme | Am nes of formula (I1V) may be
prepared according to Schenme2: R2 R2 Me Conditions

W@sg00000437¢r ocess a) orb) all) + (R'), A H NOzPCHE&B20§5002522
2 (Iva) (IVvb) /2/ PdC (I1V) 2G~Scheme 2 WO 2006/.003378
PCT/ GBZOOS/ 002522 -27 Conmpounds of formula (I11),

| abl
Comrotmb@inc B R AR i ABr ALy o 8 Porpipataly awdgble
comedoules, I@fﬁfé ekl iSihand ﬁfegat&re%ﬁiegfrtﬁ ay BWParkd bl Reindard processes

art. It will be appreci ated that ain of the
W&mlmﬁhﬂmng substituents |n t he conpounds of 5 the

L d d dar d
S T L T N—
the preden ti@hdbn fHah Gkiigictuced ijvl Btaf®Ad fafo?&{tm QiBstRhtidefeactions or
fo

prior to or imediately | ow ng the processes
gengistaddyagnuenipasl fineticns] gioun madifidatiohueitr priot toeor 1mmed1ate1y

nvent uch re
foflbR iR ARRASS: Bordpl8 B A e 4iipt Gltitin B pitecss aspeat of
ths itbshtidn) Sath fyctiseRRad Qﬁocﬁﬂ%a@bﬁi‘ﬁ&lu@e Stepetdniplé | ifRoduction of a
reacti on, reduction of substituents, al kylation 10 of

Suéﬁﬁgw Dy ErREgs ahan Yematie Fertibriosuesstipe. rediosion PReubstituents, alkylation
ar b ?V\Lgltfﬁ% A xiB@Gh o E&&ﬁﬂl@h{s' %é’ er'l%, re er%CC%IdlalltlonS for such

nOV\m I N em Ca
preoe&imls age wéll lancm?lmtn the shésichl dit. IP@ﬂlcuIae agArhsIBs of aﬁﬁfn‘dﬂﬁ substitution
t he int ction.of. a nitro group using concentrate
redelips BlGR i Radtion ch Ay awuaflsxaa caRepPirgied Biitia epgthe

mtfré’ducﬁ?fﬁﬂpﬁr?acygﬁro%?ﬂg n;@afdr ﬁa r . d&@'yﬁ&@gife%ggiléem £3d (such as

alum niumtri .
alypimiling trmlubandehendantFmdddfraﬁm cafditéomspthk yxhtrcgiuom@l dfan alkyl group

N N IR TS IR T S

conditions; and the introduction of a halogeno group. Particular examples of modifications

include the reduction of a nitro group to an amino group by for example, catalytic
hydrogenation with a nickel catalyst or treatment with iron in the presence of hydrochloric
acid with heating; oxidation of alkylthio to alkylsulphinyl or alkylsulphonyl.

It will also be appreciated that in some of the reactions mentioned herein it may be
necessary/desirable to protect any sensitive groups in the compounds. The instances where
protection is necessary or desirable and suitable methods for protection are known to those
skilled in the art. Conventional protecting groups may be used in accordance with standard
practice (for illustration see T.W. Green, Protective Groups in Organic Synthesis, John Wiley
and Sons, 1991). Thus, if reactants include groups such as amino, carboxy or hydroxy it may
be desirable to protect the group in some of the reactions mentioned herein.

A suitable protecting group for an amino or alkylamino group is, for example, an acyl
group, for example an alkanoy! group such as acetyl, an alkoxycarbonyl group, for example a
methoxycarbonyl, ethoxycarbonyl or z-butoxycarbonyl group, an arylmethoxycarbonyl group,
for example benzyloxycarbonyl, or an aroyl group, for example benzoyl. The deprotection
conditions for the above protecting groups necessarily vary with the choice of protecting
group. Thus, for example, an acyl group such as an alkanoyl or alkoxycarbonyl group or an

aroyl group may be removed for example, by hydrolysis with a suitable base such as an alkali
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conditions; and the introduction of a hal ogeno group.
Particul ar exanples of nodifications include the

WO e@e0033081 of a nitro group to an ami no group PYT/GBR005/002522
exanpl e, catalytic hydrogenatjgan with a nicke
catal yst or treatnment with iron in the presence of

e R o cxtpre kb A o bR by R B Hvely gn pey sroup such

asW A dut@lyRArBRy1BRBISRaALE gerﬁ@@d fo? eRAABle Oby ﬁ@bﬁm@ﬁtamﬂh @8itable acid
menti oned herein’it may necessary/de3|rable

as ;hydtogbtorlanwlmmgu ar |phes1@noug psidion tmﬂiwr@m@ a¢idend m e
ances wh ]WD ect lbon {ls neg zl or d si rabl £
R P fiof ORRB BT B 5% s detor
exS.Kllpld 8¢ hiy@robBxatidh lovelPEMAPSt! sﬁ&ﬁﬁs Ml@ﬂﬁ‘lﬁi—bﬁl@aﬁbﬁ Lkﬁs’oyrff’éétment with
be used in accordance with standard practice (f

a L¢W1§ seiddor @wnyé@bqrowns&rébwroavﬁf@teée% syigably dtppeativie protectmg group

forr% g% %\4 Sr?ﬁ]gltg(?g? ur?t f%)? ggad]\év%llee hﬁ%aslgilgotrﬁl?pn\‘?’vhlc#]a C})be removed by

trea@h&@Wttodn dkdaeiae, fdr dﬁ&ﬁﬁplebﬁm@@?lahﬁﬂd)ﬁ d}l)}ﬂaﬂﬁfr@; ecwith Redrazine.
grou in sone of the reactions nentioned herein.

sui tabnEabl protetng grayipdon? hoRnStamp i ferexampya, aﬂﬁ%d group, for

|
U g SRR e AR R  BRT Ar
argllnmtmll gfmlp ﬁ)ralsbmhﬁleé)enﬂ;ﬂt Tiox yepastbetivpnl Qﬁnéihbm( %ﬁ&heb&hwb protecting
ot S B DB Wy
grgﬁgﬁé’lﬂh ak 3h agéﬁémlo? aH% Lt gmagrt WERFRYEE b Ok ample, b?/ hlydrolysw with

ditions for the ab I ng groups necéssa
a spgtalylewiasehsuches emalkek nuftal ;]mydtoemiel, fuy exgmple dlthmmm soflimim hydrox1de

an oup s a al kano
AGRERG R DB Bt o3edl slmbSies e veaayagmele by
hyﬁafgeﬁm\%rabyta ﬁs"u@h%gﬁla@lﬁlﬂoﬁ-o%pdohabl e base such
as an al kal i 006/ 003378 PCT/ GB2005/ 002522 -28
met ah Shlwﬂ@mow@tmg groupxemptasboxyt glbumSoforgadunpm an estenfymg group,

fop ¥kl b BB 1 oL oty i Han i BBl O il by crotvsis
with EBQM&h W dddidn ﬁﬂ(ﬂlbﬁfﬂeeorai@t exan@sie RY-BLEE BIAUHivehich may be removed,
sul phuric or phosp oric_acid or trifluoroacetic acid
foperpame, bartyaatret s thcar aséth T eremls duerEanig agid such as trifluoroacetic

acgcf9 %ﬁ YA&r g%@ﬁlggﬁg}é&%%&bgwg%%é HF 5{ quﬁl\éﬁgda ggroé'xagxp?e?f %%glgrogenanon

ovﬁﬁh badlysrmuema@pﬂhdnm@n-cbgbohreat ment with a Levvl S
acid for exanple boron_ tris(trifluoroacetate).

sui t B REOIEPHRE SAYPSBY PHETRICAG! YP0HBVeRiBR SHgsin ﬁlmsynthems using
coﬁ%ﬂ? nBl Q&AL u§ s WelMnB¥ATR kG cHRrR Ba! oyl group whi ch
e renov treatment wth an al kyl am'ne, for
ex armé satdd henembbﬁm themooppliads dedinedin mept'eshlycdnwltmn posgsesses

RSB P B LR 0N, 00 2 Lot BEUR L S 0

coﬁ{p%Hﬂd Slth(égle FOp@Ees dhy baRsRERY! fog ERURble [1RingBX8 PRI dure set out below.
bénzoyl, or an arylmethyl group, for exarple benzyl .

MMMondl tions for t he above prot ectl ng

gro necessari|. 't t.he
o orRRF T BPBS et g s e it s ipteigginase was
def#@ihedSn Qﬁr@&slﬁ?g’&%nz?fneﬂﬁak@ﬂ ‘ihrﬁnu%%nﬁ&ééa? EEL D \48$hy format,
for exanple, by hydr oq%/m s with -a suitable base suc
whigh mawrmhosmﬂatlm briBdBaf %str@%émla@ re¢anplinantopurified
HR A (B0 WEEK 1. The reaction utilized 2.5 1M B-Raf, 0.15 yM MEK1 and

10 M adenosine triphosphaté (ATP) in 40 mM N-(2-hydroxyethyl)piperazine-N’-(2-
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15 Alternatively an aryl methyl group such as a benzyl
group may be renoved, for exanple, by hydrogenation
wW@®p/0833cat al yst such as pal | adi um on-car bon. PBCT/GB2005/002522
suitable protecting group for_ 4 carboxy group is, for
exanpl e, an esterifying group, for exanple a nethyl

t.h Whi f
Bhars Yo BPEAC i S0P Bt o
G T S Dy TN )

with oo miihniriccoagioling utvariss tondehtuaticmaciatal total esactdon mlmfne tof 25ul in 384
exanpl e_a benzyl group which nay be renoved, for

Wé&alﬁ!me -Raf angd gpmgevnd Wens prm@%baéedeaﬂw%&E%b@ﬁﬁerafgrlhour at 25 °C.

b. T t
RBEHB0 S RSB0 ARSI RE LB B s mebed
atCBMPCERY 150 Rdhufe® G edsiRshs @@Pbe&wmﬂl& bheo Ghers w® EDTA (final
art. 25 As stated hereinbefore the conpounds defi ned

cangentheioprs®seM) in v ERPESHbulies.Seglseshe assty miamaethen diluted 1:20 into
whj c eved to ise fr the B-Raf. . .

S B i %&ﬁﬁ«?%&% =t‘fﬁasflees%ofﬁﬁ* ek E%g%ﬁ&%&ﬁ%tﬁﬂ' binding plates

aﬂmﬁc%t&%s&%ﬁﬁ@% a% hor. PHAIRY &, \X)gg’ﬂe'aQnttlj?seblﬁfé?gfgali'ﬁlg fc§1?cgumng 0.1%

out In vitro ELI SA assay Activit

Twee0 (TBSaiblockrtl with50 fill Sipeitlddk Pygpee)Hbst Boﬂaafc 25 °C , washed in
Erotel n kinase was 30 deternmined in vitro using
AZymeubatgrcadh 5ot r?cbbﬁrp@éfﬁonah@ayplmph%‘mﬂé@mbody (Cell Signaling)

oot S S R B s P e Pt B gbheRg St 50 ul goat

ar{tfjfa'bEﬂ B8LLkralNEE ro-;(li@asé ekl Qpi BUderl (&3 @1élaﬁn9j\ﬂlﬁfté@f 2000 in TBS for
15 M MEK1 an 10 M adenosi ne tri phosphat& (ATP) in

1 hé)urrdVIZNPC}mewsbe@wtthiﬂB)Sﬁ" pé phef fireerber(i® psixidase substrate (Quantablu
2006/ 003378 PCT/ GB2005/ 002522 -29 et hanesul fonic

- Pigtres Bias edcdang foliqeppeyncubatay for 43¢0 mpputepy 2 Ot%'cé‘ialn%ﬂbmSTOP

A S OB PLAORSE g

using HTLC ARG ipioaipldteatadearDain svas grapaed amd 1@ mscaldubated tgih@Excel Flt
reaction volunme of 251 in 384 well plates. B-Raf and
(MisFas8tihd wer e preincubated in | x HEPES buffer for 1

nour wken £314d in TnFBAGL P RRONELS, (RIcbibaks ekl Aot s

of MEKI and ATP in I'x HEPES {)a tfer hﬁd |nscubat12% g mHon
exibitedfaotivifpless thah 86 L dForerarhpletise Sllopperrebyltsades _bbtarned:

Expippls MWuffer. 5 gl of the assa) IﬁtMHM)s then dil uted

Ill_l |l

T Vo W 4 £ |
1J.. U T11ITU UU IIIV] ELJII'\III I)\ g |t gﬁ UUIICI, transtertrea

to 384 well black high protel n({bl'nding plates and

71 ncubated overnight at 4 C. Plapgs were washed in Iris

buffered saline containing 0 1% 10 Tween?Q (TBST)

45b| ocked vvlth 50 | Superbl ock (Ppérce) for 1 hour at 25

ol e A el et RS ey SR oV R e goevtical

cd\?mm%déit% Svgrhlé-l?ﬁ%ﬁ Igsteg?%oﬁx?bu&i JSFJH& goorg{ul@g% ﬁr :arpgglgiiﬂa?@utically

adgeptelele selt ﬁqu@ér&sﬂeﬁa@bherbmhﬁem amasspoaljon(widh p
phan%g&lutlggiy gclclep djiuer(l%%cr) célr?le;r BS for

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,
intravascular or infusion) as a sterile solution, suspension or emulsion, for topical

administration as an ointment or cream or for rectal administration as a suppository.
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1 hour at 25 C and washed with TBST. 50 | of

fl uorogeni c peroxi dase substrate (Quantablu 15 -
wer@soes7sas added and fol | owing incubation foPCHEBEDS/002522

m nutes, 50 gl Quantabl uSTOP ()Pl erce) was added. Bl ue

fl uorescent product was det ect ed at excitation 325 and

em ssion 420 wusing a TECAN Utra plate reader. Data

was 1geaperabitha alioyecEmRposiont maY be PreRary ipgcconvetional manner using

0 en tested in the above in vitro assay,

COEI erﬁ{?gglé&?%sn\{%f the present invention 20 exhibited

act IThetOpIﬂfE)‘aﬁd bheimal () wHDﬁorﬁmamle adtrﬁmstfe@ﬂlt@wmm-blooded
results were obtai ned: nB gg 7
angng at agmy dgse withigthe W@gﬁé 190P g/ ran§§1aéepmﬂwmewdes a
EPEPHRE . PO U50 QiRBCURERNEL ARl 1pJon o
en(ﬂl@yedoﬂoalepél’othﬂﬂmBUdOSe atill mecamﬂplba bhﬁed‘,dépfenmhg upod the host treated,
as defined herei nbefore, ‘g assocj at

the R FH BTl aduBs A ARG DE SPYREHY Obfhedliadsr biing Fiee
A%girgqﬁglg%é)&btﬁﬁlﬁn B sdgd %l{yd@te?ﬂﬁﬁe%bdﬁg ?facﬂﬁ@ﬁer W1’10 is treating any |

tration, for “exa as a capsu
paftorulgypaterter al i nj ection. (including i ntravenous
subcyt an amuscul ravascul ar
Tt AT RIPEL & N PRSI TR PGRe Epa et igprovided a compound of

th& PHl0), ok @ fpha&fpacsﬁkcan?%ee@ta%ler At {BYe8S adBeRicAthERMbefore for use
or cream or rectal admi nistration as a

in gupybed oﬁrqatmmaid@dmmamnmm@azmw@mzzd -30 In
A R b R R e

phIﬂﬁadé@ﬁMl@%c@ﬁtaBﬁ@ﬁth@reéf hrendftdctin@hmtRkdnecePgeents which property is
adm nistered to a warm bl ooded animal at a unit dose

belipyas ta atipeirpayileir B-Ro0ohikijergpropgitics: Kicsondiedmthepompounds of the
pr%re%/ nggxzt & a?e é)ga%lcéeg% éée ﬁ?elﬁhlyl ?}ge: t?@attljélglgtfoq?gs%ﬁ% or mleEical conditions

mttcﬁate& m@heysem paercyyeBetafi; he. tHélt:d)rMp(ﬁiﬁﬁle iyl He me@es;&adudem B-Raf
vari ed depen ]I%uonthe host treated t he

mleih}t?meéfea? mrao\m@ Bloodefharimal ingerd Af suchdreateenéeveri ty
of thRsihd mz&)algtﬁée é‘f;’nth Egﬁ%ﬁqn’% erffibh f&i}'uﬂ:gi Melthg f&%éaﬁﬁgkancer

dosage nay e pr ctitioner who Is
chtan’ae'&hsertgbwmjmblmxar ofi B-Rafri. ep'éiementpouﬂds mgcs wieddo pmdace an anti-

f f th
capS G OO & Brar NaDF RAEED O e &
phardipg %Lgohﬁo%hﬁ(y o PR ERleAkbLisTR héct&{‘%rp%@gess Q%Vl&jﬁelfahg@ Sif anti-cancer

hereli nbeforé for use in a net treatnent of "th
proparies asractivating mltt@mnsby B&R&ﬂaapry beseolsamed fim mady hhlatm cancers,

inélplgln %npnol%rfldn%te%etf ' el anorga tpgSﬂl ?fpotld ﬁnv(%*gtéhgﬁhg%%argmomas, colon,

ovarian and lung cancers. Thus it is expected that a compound of the invention will possess

anti-cancer activity against these cancers. It is in addition expected that a compound of the
present invention will possess activity against a range of leukaemias, lymphoid malignancies
and solid tumours such as carcinomas and sarcomas in tissues such as the liver, kidney,
bladder, prostate, breast and pancreas. In parﬁcular such compounds of the invention are
expected to slow advantageously the growth of primary and recurrent solid tumours of, for
example, the skin, colon, thyroid, lungs and ovaries. More particularly such compounds of the
invention, or a pharmaceutically acceptable salt thereof, are expected to inhibit the growth of

those primary and recurrent solid tumours which are associated with B-Raf, especially those
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pharmaceutically acceptable salt thereof, are

effective anti-cancer agents which property is 15
whedoseesd to ari se fromtheir B-Raf inhibitoryPCT/GB2005/002522

properties. Accordingly the cogpounds of the present

i nvention are expected to be Useful in the treatnent

of di seases or npedical conditions nediated aI one or -

mmﬁuﬁavltlclwegla@aﬁcanﬂw dgpendga erdhped ARrshe grayeh gsd apressd, including
L0 f

f"gﬁf‘#{a i€ c%rth%élggﬁqg}&s?gg % it Tolon ﬁ)fn @9{‘0%{11 e dg%@h&o g%‘élcularly the

coﬁipohhd’s glfiths preserit invesntib® areprseﬁul thetha tmsemﬂumd of mlelahbmast | ng

canc 20 character| sed by inhibition of B-Raf, |
t he ?f FRAICHE afis b 2Rt st eilert als Tafered t%éhlééqmmcludes

ool o ﬂs% aﬁ%lo%%ﬁﬁng% e R AR Henn o fancer
inglodsseths peophydrisrand geainfenaof the painmey tunpruopecondasy asours and any
%ﬁtlvatl ng nutations in B-Raf have been observed in
95 uman cancers, including but not Iimted to,

el afeRBccRaRklth Ay astﬂaw SHik fYBR G there is provided a compound of the
chol angi ocar ci'nomas, col on, 25 ovari an ahd fung

forawle €P)sor 4T hhas'mlaceutlsalisxmeptebﬂe shlatheseof caspisfined béreinhefore for use as a
cﬁventl on will possess anti-cancer activity agai nst
e ancers. It is in addition expected that a

CONPARHAEiRE td NAurthef SHRALofIVRREAIRIA tWedelis Fx‘?ﬁﬁﬁ&%he use of a compound
act | Vi t%dlgal nst a range of |eukaen as,

npho
ko 2 gharmasytitatly mp@bweh theyeefantdefed Serginbefore in the

m%s)rfaurfacfgt.rlrrra%f Ira)?%és i ssue gosrlillcep qﬁe p élcr:]tl é’rgélfaﬁ Igal}grgl}lmt%legect in a
w@ﬁphloc@emﬂmdlssu@ﬁag hani nvent| on are 30 expected to

sl ow advant ageously the growh of primry and

rec u‘}x rﬁmg &1 thip aspeRs of Hregrvention theas rspeided e usgpha compound of

th& ?A Yt 9 ﬂam{;éé@ﬁt?caﬁ? qc&:éfa%ieessﬁdit tﬁ@égf B@&éﬁn%ﬁlh%{ellﬁbefore in the
suc oun the nve
mqnhafxdme ofi b ingalidayneac toe psatl the ﬁﬁi@cﬁd&ﬁdﬁﬁﬁf antiada@ceeifect QG
0 #nhlb t the growm h of those primary and recurrent

1go¢ al syGp eh™MePe associated with B-Raf,
espe .
tuﬁofﬁé‘%%% L REENO2006L 003 R AT R0 00EERR sp B
cotdpeimd gf ﬂxwtfbmaﬂai (Emr@quarrhmhtﬂmﬁlhygaccémmble xahihkeof, as defined herein
ertaj urs of. the.skin,.col on, r0|d
begRy it e P R Rgf B S BEARgt of B Esarn papilary
th*_rlgi/c?ﬂﬁhioﬁfb @Bﬁaﬁ’gﬁ@éa%md)rﬁast B@loh CeReRRLried cdﬂ%k@'ﬁﬁié&&mer leukaemias,

rein where pro uci ng an ‘an anti’-cancer effect
lympheid megdignenciesh carcinemas pntsanehesas ip thyolivers kidney, bladder prostate,

axi s and t.he treatnent  of C
oo R el i B E s Gl TRE: ok P g groroie, ongs
antfogatiggent of the primary tunour, secondary tunours and
any netastases. Thus according to this aspect of the

i nventcorhng feg Burthgr @9@@% qf & inversiepdherd ioprovided thegsagf a compound
of gﬂ% forr% la Glag gﬁ%ﬁn L]& a&%ét%@fe%gif 3‘16%9(’.!&{ &?’rn{%’ Berem%efore for

eln

thé\pmdn@hdmg)ﬂacB Raft intitiery affardl a ofarbltBoddedenirnaRusheBan.
| s provided the use of a congound of the formula (1),
r AREFRR tohis aspeat 9T edeisnEnn tesnlstreHdedibe usgaf a compound of

théjﬁ:fﬁnﬂﬁld(lﬁ ot & bﬂg‘fﬁa‘&&%daﬂy l'aa's%ptable salt thereof, as defined hereinbefore for the

production of an anti-cancer effect in a warm-blooded animal such as man.

According to a further feature of the invention, there is provided the use of a

compound of the formula (I), or a pharmaceutically acceptable salt thereof, as defined herein
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manuf acture of a nmedi canent for use in the production

of a B-Raf inhibitory effect in a warm bl ooded ani nal
w@amk/oess7sman. 15 According to this aspect of tPEI/GB2005/002522

invention there is provided thg use of a conpound of

the formula (1), or a pharmaceutically acceptable salt

thereof , as defiped hereinbefore in the mnmanufacture.
beSpreforwaeARERE Of BFlafewa; DLNEY BHERId SRS Gitokalocarcinomas, colon
i f ' I '
B0 oGRSy 8 10 e M RS TRy Bomas
satdoeras in thedivey,ikideby: bleddeseproftate, ROast angd parmieasf andygrimary and

formyla.(J]), or arnmaceutically acceptabl e salt
TepYrEGnd 6‘?1,14 '?i%“o&ég,f ?fﬁgggﬂﬁ’r‘@i‘ﬁh thyaeidy %mg%al% QVargSuf act ur e
of . ap sRdhiaa AN furfHRF fddBBe 'oPthti{'%&Ecrt SR BN eftfonTReE [fgg]gllagirc]led a

papillary “thyroid tunours, angi ocar cl honas,
methnd &or, prodiminigeaB Rafderibitdryrediectan eevarn-elokdehdaramal, such as man, in

ne:e%{\rc}gpl?clh&fegﬁjlé%;? %T%%)é}?pr?sg% g n]g)f c?srina gés_ raC 0 SanI e?fetctti]vee amount of a
CORFOBREBE forRAth (), oFR YRR iRAH) E%Eta%&l datt thatEORIESdined above,
the skin, colon, thyroid, lungs 25 and ovari es.

Ac coheriondjng & aifurther frature ohiast aspéct wofi éhei invenrtiondimere reprevided a

' ovided. t he use of a.compound of the f.orjmul I :
ol o e R i AR B R W Ploot Bl Sad &', inneed of
sude treste@nhehich RbebeEs afd@rﬁnistehﬁ% B Qe gdibRN a0 EffectBre Rafount of a

inhibitory effect in a warm bl ooded ani mal such as

compeundheEtorapiad D), 61 ¢ Rharmasenticelly peaeniablepalinbereet, endafimed above.
isp ' the f, 0 .the. formula .
(1) PRESHAEE Y Bl B BPAITR G of B ibOORH R providea
methbd ofidedtiag enddoho;, papitiarytthgroidiiamues claslagdio@cinomas, colon cancer,
anti-cancer effect. in a warnm bl goded ani mal such as )
OVAHAD CREED S TGRED Ukannipe fyrtiid relignancise, GarvBematAd sarcomas in
e . .
(o} DR DSBS Brdshife, 426 Oindbap 3AS 4 HriBland A ropurrent soid
fumberedthe gk, defonnthgrdidrlengs a0 RBAEY, BDB887EBn-blooded animal, such as
PCT/ G(B2005/ Q02522 -32 pefore for, the treatne
M (AL S gbﬁrffat%}?@t Wlmf 6PPE ifTtpgistering to said,
anfdRt 8RPERERIRH B2 FRSulf A 8Pa Hﬁﬁﬁ@éuticgﬂfﬁécﬁgtaﬁﬁ%ﬁ thereof as defined
ang cancer, |eukaem as; |ynphoid malignanci es,
hegeam b¢forrras and  sarcomas in the |iver, kidney,

bl adder rost at e, .breast. and pancreas nd primary .
and 1A LB A o HepF S PROTERY P HemPomhcar compositon

wihibly 6@thgtisel WREGpaMEE OMMBE & rulDINGE AlpHkRghc@tillly Wetddeible salt thereof,
feature of this aspect of the invention there'is

as ﬁpﬁmdd@geig betone 'iapoqg;scfcéqttiqgr\@i@y@ ph@n@c@tﬂaﬁyiamﬁptﬁblwﬁment or carrier
fo%%sfeEiﬁtt ¢ ]{}o&c%fl %? Qlﬁglﬁgﬁ%g%ﬁt%%étfe& {;{1(: &w%;sm- oPol’dﬁg 219181%‘13 gl.(ljch as man.

t .of )
animal an effective

Suc reatne ' ses 'St

sai dnarfuniedr agecedf @6 inweatiamierd is tovadedcOpmemackdital composition
formula (1), or a pharmaceutically acceptable salt
whigfeporpprisesa cgreppwstoBe ermuledh g p phatmesicautioaly egeptable salt thereof,
f is. >t,. of ' ' i . :
o AU S:81 oL SRSl A E BRI IELSLE ot or e
foeddean thei productian of bih entileshcanéfifiet in ® watm-atooted aninm] 8ethths man.
of _such treatnent which conprises administering to .
saj dn gﬁpxﬁléqr a%macg@é the ﬂlp\(pgt1gt}|—g{)q}:ﬁ is grovided a pharmaceufical composition

which comprises a compound of the formula (I), or a pharmaceutically acceptable salt thereof,
as defined herein before in association with a pharmaceutically-acceptable diluent or carrier
for use in the treatment of melanoma, papillary thyroid tumours, cholangiocarcinomas, colon

cancer, ovarian cancer, lung cancer, leukaemias, lymphoid malignancies, carcinomas and



compound of formula (1), or a pharmaceutically
acceptable salt thereof, as defined above. According
W@ e0oan0aadtli tional feature of this aspect of theCT/GB2005/002522
invention there is provided ajssnethod of treating
mel anoma, papillary thyroid tunours,

chol-angi gar ci mas | on cancer, (? ovari an cancer
SAQHGS ERREVer, |kec§%e1ﬂ? T, Rp¥HROPgastand Bncrrasedd primary and
re&ﬁféh't BAMPR RN SRAE ScO'ld'ﬁ Sid! hﬁig§ an&xggxgé’ ina warm—blooded

bl adder, prostate, breast and pahcr prima
ananalsmeln:awmemt solid tunmours of the skin, colon,

o e oS O S e P ar bl ooded an Byt et
5 m%‘?ﬁ'&%ﬁéc’ﬁ@ﬁr@a‘%’rﬁhﬁ' SittRE hfaaufaemf» 1)1513. l?legl%eﬁnm%é BfduMfon of a B-Raf

amount of a conpound of formu
infshdenyeadteat, ircthelpyoductiopvbil antsedricet ¢fzce of thasredimidnheficertain specified

20 he ei n, bef further as of t i nventi o
cafishat &0 b Bufetied Bt et o S LB AR A formula ()
giemdiges a conpound of the formula (1), or a
phar maceutical |y acceptable salt thereof, as defined
her dnn fbghesraspect af the doeintion vinewe thiyuse of a compound of formula () is
tlca acc table di
10 xe B e R A OO e b briBD Bf safinpporre ofa

meédiveidit,ih @ Qi eehRBuTGAI cSHEdHiRsh, Rihe p2&iuctibn 8f 4 BLRAMAhibitory effect,
aspect ‘of the invention there is provided a

in ﬁr%ﬁfﬁﬁ‘é@ﬁﬂlo an apigRpssT effen or el teaatraeniel Peréasn spesifindsanetrs the

oo bRF oL BEEM i iaelyd 4 BBl RCE b0 PR R o

(trvﬂudmmethjnlahsmcﬁmma}ﬂmnﬂmenmabiees darbuestiider carrier
for yse_ in_the production of an anti-cancer effect in
mﬁ%e%ﬁas%&lgw rartmenideiingd hgrembefpre mpay bespplietsgsecsole therapy
or%i %g@w;ﬁg agdlag%f({}ﬁe Qotn ?@gaggﬂtg@glg@ntgﬁﬁ ﬁﬂgﬁaq Argery or
radloﬂlmalpa of thematherapyp l&lc}rahmd)thetapy magam&matﬂeearsmbrb of the following
defined herein before in association wth

t hereof, . .as
Cafﬁgﬁ‘ﬁ%.sr%&lﬁ?ﬁne‘éﬁ%%?nﬁécept abl e diluent or carrier for
(1)l'IS € ahfplof@rit RALNBEp1ic %ﬁ@%ﬁ%onﬂﬁﬁhbh@ﬂ%re‘bb %5 9&6@1 in medical

urmurs chol angl ocar ci nomas, colon cancer, ovarla
20 oncelpngn rsuch m@kﬁa&m@agentse(mmagnmab mS-y}zrphmadooplatm cyclophosphamlde

R L T N R ————

exRhpddatifol REPHIcALS ﬂu@fo@?ﬁfmcﬁﬁé’s IH@@ﬂﬁ@f%ura@ﬂ And EdghRI Yraltitrexed,
and recurrent solid tunmours of the skin, colon,

mathgirespig, cytoresarabiaosdapndhydraxyaress entitymeyrartibietids tfor example
an&x?gcgfcﬁl?es Q%g 2 gggxinyélg,rebr%gvr%/c(lﬁ nCFO?(gIQ.I];b i qlg,lrjér%élaoqvl\‘gcenrl ge;ﬁrﬁggm idarubicin,

25 mltmﬁﬁﬁlﬂ-(bﬂadtfneﬁiyﬂmﬁnd nhithrhiA@ciAR R tiaGtotE Q%&ﬂs @or example vinca
cament, .in the production of a B-Ra i nhibitory

all@%%%:leke Ylﬂcrf%eap%@a%ftn@ownéqsnmwanémmmelbﬁ@@md émogtsﬂﬂ@rtaxol and

ta)%)lﬂé?j,] élg(?{so?gggmgﬂ tlﬁjrsoﬁlsr ﬁ%&gyp?ggp1§@d&>§ﬁ?§ot?klhs 1ﬁ? Et%pomde and

tertipesideo aqaeacnide dﬁpcﬁtecramﬂnd chinptotigicitgn herein. In a
further aspect of_ the |nvent|on where the use of a
(i o msBPR@ L6 PET0GT FHEP &S Eptjocsigogep (Fop pearpily tanapxifegy toremifene,

ral@%@é'fﬁl GrofokifRndBiEH ﬁagﬁﬁme)' Sesfo St RO Ao ERENER s (fblnexample

he manufacture of
fulvestrant) antiandrogens (for example bicalutamide, flutamide, nilutamide and cyproterone

1

w

3

(@)

acetate), LHRH antagonists or LHRH agonists (for example goserelin, leuprorelin and

buserelin), progestogens (for example megestrol acetate), aromatase inhibitors (for example
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medi canent, in a pharmaceutical conposition, in the

production of a B-Raf inhibitory effect, 1in the
w@e@doesron of an anti-cancer effect or the treaElr/GBRE05/002522

of certain specified cancers it conpound of fornula

(1) includes 4-am no-2-(methylthio)-N(2-nmethyl-5-{[3-

a%a%{ﬁl%f | us) D%}F ]ér %benﬁ%éq%%{gg%sﬁge) afg 1rleBltgs Bk pa-reductase such as

ﬁmﬁhﬁﬁktory treatment defined hereinbefore may be
pplied as a sole therapy or may involve, in addition
Omb th@ﬂﬁ@ﬁ@@bnuhbﬁcmMQIpdbmwtmomﬁbcammmﬂenmhﬁbpsﬁmgamydnbnms

g R B SRE P o Rt BBt Aoty e ausegor Ftion)

(19f  amhibitol SR ProwBeESr funttion, for example such inhibitors include growth factor
antiproliferative/antineopl astic drugs and

ar%lbﬁélﬁﬁar@wthsfacuqereégptor andibadiesl (fon examaple dte anficerbbiZ aitibgyy

3PP (R R AR REShe P bR dE T tmesy

tretmfe@etsahﬂﬁblt@l’m MEK!Tiﬂhfbhtbrs BussthdkiaksediRibibis 08 @éﬁ&ﬂ:ﬁ)eonme kinase
anti metabolites (for exarrpl e antifol ates such

inhibijerso iy rewﬁmaliené@bﬁmﬁ ef Sefepidsroal grewth fanigr tf@glhsf (ffor example EGFR
e T
manphbhmlqubdmymnﬁazbhnawnnlﬁﬁygﬁﬁmlmﬂi) LAEIMBBQM N-(3-ethynylphenyl)-6,7-

bi d , bi d bi 25
blﬂgtna %)Ipfcc;l %xy&ﬁl&aunqgﬁ Qamrelglgﬁrgluoﬁllna] npéhl 782{1';1(1' 6C Iacrylamldo—N (3-chloro-

4- AR IoPhEBY-F-( ?%Iﬁésgﬁﬁggﬁ?ﬁﬁggzo\ﬂn% 163?3& flor@]f gfample

vi ncri sti’ne, esi ne and Vi nore
1nJaabdonsamf dnajﬁaﬂeldtdemmdcgrowﬁﬁfacﬁoaM1@ &)d foapxhmple inhibitors of the
in |b|tors (for exanple

heg ‘5%3%%%@%&"8& Hili i ke et oposide and teni posi de,

(VRSB %Elhﬁ‘@ogén@@%e%%%ﬂcﬁﬁ]éjt%?émhﬁh hQGh# he e(ffe%:'as of vasculaﬁr endothelial
cytostatic agents such as antioestrogens (for exa

grewthofptoa i fortespmpiefthmanti-senlat endotletiel caiﬂrgrbwﬂl factoe amtd)dy

|odox e tro ece re uI tors
e T R bR R P B A paen

Applicati eisanioder/ 21396t Wi dB30083, lW@rmmg%l dn& WO 98/@3951@ and
acetate LHRH ant agoni st s or LHRH agoni sts (for

cogwpappse ydg@rkém ather ingagprstas (far exadnpld lisemiskei imhibitors of integrin
for acet at e),

arrpl e megestrol
o I8 R é‘SF‘?B s (for exanple WD 2006/ 003378
(virCT BRI 8025:8 2 gentd duchSas RIHBEQZANE A4 a%Hrc:@ﬁ‘@b@nds disclosed in

vor azol e and exenestane) and i nhi bitors of

Intsgpatigenl dletene Apnlicntians WO ASHLE66, FEOO0MDHI9, AGOrI0st hehd,cW001/92224,
Wbﬁ?)o Wha g&F%OZ(?@éZB' nvasi on (for exanple

[oproteinase inhibitors |ike mari mastat and

(vm)rdmtxbmse tisergiicd) falexAABR tRORSINIOR GetiRelet Vot a8’ ¢Rfe@Mbove, such
function); 5 (iv) inhibitors of growth factor

as {4508 AN 408 T8 RBHKSALE; such i nhibitors i ncl ude gromﬁh

o5 L B DS AR TR e
sucfh—lsreﬁaenhmtrpBMorabd‘rdﬂﬂ BRaAUN 1 GIGIBRDILAEGDMGgeﬂ@HHé’dtﬁB&zyme pro-drug

Ei[‘ %L% farnesyl transferase inhibitors, NEIN
therany) g r@@ghes 1813}(1‘» ,th%semswgscgtqsmq,, dsemgrage, dhgnidine kinase or a bacterial

RELORELE BhAAN RASK

i hll& tors é}ﬁie pi geersr%g Fl{%?dgg %ﬁ?ng éraﬁ }‘gm‘etfhemp}’ or
radesthenape siEBRR multi-drug resistance gene therapy;

(ix) immunotherapy approaches, including for example ex-vivo and in-vivo approaches to

increase the immunogenicity of patient tumour cells, such as transfection with cytokines such
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10 famly tyrosine kinase inhibitors such as
N- ( 3-chl oro- 4-f | uor ophenyl ) - 7- net hoxy- 6- ( 3-
woreeoplad3rshopr opoxy) qui nazol i n-4-am ne (gefi ti NPQT/GBZID5/002522
1839), N-(3-ethynyl phenyl)-6, 35
bi s(2- met hoxyet hoxy) qui nazol i n-4-am ne (erlotinib,
Sl -774) .and 6-acrylam do-N-(3-chl oro
aSAntFﬂ%%%ﬂem@ Ykip 4 oF R q—waﬁrps&ﬁwmyrﬁgwlm&fa%ﬁ,
to 40 [ H3 'th AafsiBlted BEmune cell
apEfbg ﬁg(t) d%?%%gdgégqr%ﬁ%n? g@to %ér F yaasnd 1? or e%%%ﬁ § such as
cytoklmdsﬁrarrsfe;tadf denl=tid beltye WMESu@mg)wwhlqhaMansfeétaMqum cell lines

n& ant i a %eni.g. %%gnts sach_ as those which inhibit
p@Pﬂd@é DAL aniibgdihel i al growt h factor,
(x§ €ei cﬁd@%ﬁ@t&?&cﬁﬁﬁﬂg HREEHY b;ﬁé coudatslibal(es ﬁh%&@ﬁ&w dhd other

actor antibody bevacizuma AvastinTM; conpo
inkibttrs &f ctlhogde diwkpaostsdeg chdchpcantrianaschahhlb’aore wof aurora kinase and

o eaay L ReT0R B SRR HaE Bk BB Hpnceins: and histone
g@&ﬁagylmlt(,fsogn@xanpl e linomde, inhibitors of
integrin av(33 function and angiostatin); (vi)

(xi) asthh@lm @iﬁm@maﬁfg ingyeding enlotiielias\ Cuapondstacendethalin® aatsgonists and

cr AP R ek M 355t e Bt AP A 2L 8k 731 B qipey sose.

aMQldn%ﬂzprwWOZ/ 04434 and W02/ 08213; 25 (vii)
anti sense therapies, for exanple those which are

di r eIch goRjeIt Heatmeng By beiaghieveddyovey obtlie Kimyingaysgsequential or
se %gtr% éigglﬁés @H%e nlé?ﬁ/ ﬁ%g&gﬁoéb%gr)%tg r(?\rf; Hée t}éeggﬁ%gc% ct%gf%matlon products
enfpdpy eeoapetndsnif thie Ime&&nusmwffthﬂﬂha Hesapgamingp ﬁBsdiJlbed hereinbefore and

aberrant BRCAL GDEPT (gene-djrected enzyne
the,p ewh@na%waﬁ%lﬁwctg{ﬁ Peer N &3 appraved dRsage 38Bhg

cyt Qﬁ'aﬁglt&lﬁ ANHABe i ﬁ%fﬁggﬁt{berngdl SGhe 'E:o Qlﬂfdts oF T(ﬂ'hluﬁlo(l) and

nitroreductase enzynme and approaches to Rcr ease
thqaaphzarmacdmicelﬂpmpmblecsbbm labsp aypgyfubas plraaxﬂa@ﬂdr@ced pgols in the

dev lé%]}ld%ﬁrﬁlﬁgég a léltV?ﬁ?g]gql gzlnxgbot t'%gt:s?'g%gﬂ#ﬁlﬂ:&e evaluation of the

eFR¥E\OF Yrﬁnﬁﬂﬁs bIB VR MQn BRBF0 @?Qﬁﬁnsﬁ@suc‘h% %@@S@ogts hﬁbblts monkeys, rats
I mmunogeni city of patient tunmour cells, such

anﬂmansfaepalrt of thei seher)fomvn@sraswb agents006/ 003378
PCT/ 5/00 522, -35 fcnterl uk|n2 |nt rIeuk YT ;
or dP &Y?P BRI BB i?a BB REIFEes HY P%&SSP“ thedicamen

m@ARPAR@E FeHuks tBeEKRARE e hng pldferddibdiodiAPiXE ORERESmipSIME of the
transfected i mmune cells such as cytokine-transfected.

ingratign desceibe@ herein alpmrnpdiches usi ng cyt oki ne-transfect ed

Eda Eﬁggsr cell lines and approaches using anti-idiotypic
dies; 5 (x) Cell cycle inhibitors including for

exa n’ﬂieﬁnﬁlﬂﬁoh RAILRiotW o iHudteged byathe Polldwial hoa tichididhe@amples in
inhibitors of cell cycle checkpoints (eg checkpoi nt
whiehagtoss staieHioIWiss: of aurora ki nase and ot her

(1)%&&?&?&16%3@(%9 %‘ngg él? ﬁes%}‘éés éﬁlﬁ?(?@?i%teﬁglogggte% c%lgrgé& &t bBom or
amlﬁdsnt bertyoarsturenticht is, at a temperature in the range of 18-25 °C;

(i1) organic solutions were dried over anhydrous sodium sulphate; evaporation of solvent was
carried out using a rotary evapbrator under reduced pressure (600-4000 Pascals; 4.5-30
mmHg) with a bath temperature of up to 60 °C;

(ii1) in general, the course of reactions was followed by TLC and reaction times are given for

illustration only;



10

15

20

25

30

(xi) endothelin antagonists, including endothelin A
ant agoni sts, endothelin B antagonists and 10

wepwenissrs n A and B antagoni sts; for exanpl e ZBEDEB2@AM02522
ZD1611 (WO 96 40681), atrasengan and YMb98. Such
conjoint treatnent may be achieved by way of the

si mul t aneou seguential or separate.dosin he
() TR AT B PEREARE Brotqt e dietic Tosgpaes (NMRS speotra andior

'{gc‘ﬁﬁf&z&{ﬁ prOducts enpl oy the conpounds of this
Rventi on within the dosage range descri bed

(viheiekis atrediverefoa idustiatiot enlytahé arepivd neees suitly dwise w}mht dané:e obtained

within its approved dosage ran n addi
by, gt BRae5S ey HlOpHISat: PPrBART VR relea%gede%maﬁﬁl& rigf was required;
(vflevari vén, )NMRddata{ ?% kPR TRASH Qfﬂ@éslfﬁr RGfof Bia%gbﬁlc I%orotons given
sa re al so use as pharnmacol ogical tools in
in gpexteperpniblivn (@poh) $d:1aﬁmtauodetsamtbyisﬂﬁne |(EMH)tas on antdmahstandard

4 vo te ag 49@@&%&5%%#5 ﬁ“‘P “@%1'8}? h tﬁ@ﬁl}ﬂﬁéﬁ aﬁgolventunless

otﬁ%elgd;gﬁedrabblts nonkeys, rats 20 and m ce,
part of the search for new t herapeutic agents. In the

(vapchemicdl lsgmbels éuam&@musu@l Imqagmg@,gSItunm angsyrokals are used;

and. medi ¢ facture features, the
o edbiiE SRa e STER ebBa e S e he Compounds
(17%(mets'é‘ Spectrd \¢ané hawiiess elebesh étﬁg%} &f A @ectadplolts in the chemical
les 25 The invention will now be illustrated by
mmﬁ@thncﬂqlbmpﬁguﬁ@g] a|diraetiaxpepUEXBIPPP:eEhqrp indigatedyonigafigis was effected
S I
o AP B b R O3 E LB gy v o
aré givehOfeneialld] @y idms rddctaindicate theiparehtsmasdtar@reported; and unless
tenmperature in the range, of 18 25 C, (ii) organic
othgmieistied, Wi BaghrpR AUt (HAY dr ous sodi um sul phat e;
I
O b s W B o M A frovions exmple
thE’amoanhts useﬁ eﬁe ﬂﬁ: mﬂhlﬂgbar witioleqaiviakents tb éingse ma¢dinehopreujous example;
ner , the course of reactions was
(Xf>cﬂ“l’ &H@&’ bhr_qymai S ha¥ePee8HStd mes are given for
il | upItIFatl on only; MRR0P6AR3378 PCT/ GB2005/ 002522
-36 (iv) final products had satisfactory proton
nuclBMf magnetic r dgdhém:edl}(lfdmymgbect ra and/ or nass

spe data; (v) re given for illustration

onl ;é@%b“ are not ne‘}é@gl Ftiafay t hose which can be

obt agmed by di | i geny3-pitRAsmARBAIPIDIEBEhi/Icarbodiimide hydrochlonde
preparations were repeated if nore material was

reqdﬂ@B&l 5 (vii) wABgrogyReamotringe:data is in the form :
& val ues foqu?lagése%&%g?oﬁzll- ?Wﬁ%%—%et&ﬂe‘ﬁ@lumnium
ppm relative’ to

|n par?s per mllion
tetranet hyl si |l ane (Mu@ﬁp}&ﬂphéﬂ;é er nal standard,

determ ned at 400 usi ng perdeuterio dinet hyI
sul pRB¥ de (DVBO- d@éllsaﬁr%lgewﬁmlam ess

mCPBA - 3-chloroperoxybenzoic acid,

SM starting material;

DCM dichloromethane; and

DMSO dimethylsulphoxide;

(xii) “ISCO” refers to normal phase flash column chromatography using 12g and 40g pre-
packed silica gel cartridges used according to the manufacturers instruction obtained from
ISCO, Inc, 4700 Superior Street Lincoln, NE, USA; and
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15

20

ot herwi se indicated; (vii) chem cal synbols have their
usual neanings; SI units and synbols are used; 10

W@ 2006/0)33301 vent ratios are given in vol une: vol BEEGB2U03)02522
terms; and (ix) mass spectra_were run with an el ectron
energy of 70 electron volts in the chem cal

j.oni.zat i,o de using a direct asur e be;
i P E R ee T $07 roowase B ke Pyonel Ceisty (Now
BibfBaCnd(ELd acchthhe & tﬁ%ﬁﬁ%’fﬂ% MstiuEdR oithined from Biotage, 1725
el ectrospray (ESP); val ues mz are given;
Diganrveryabtiyg, (dntlptiesyits, WMaQﬁﬂllcéISé&the parent nmss
are reported; and unless 15 otherw se stated, the mass
ion quoted is (MH)+; (x) where a synthesis is
m_il_bed as being anal ogous to that described in a
PTEvi ous exarrpl e tlhe armunts used are the m I'l'i mol ar

m&ﬂﬁbﬁ%gﬁhmpﬂ@nyl? ﬁ(@‘é‘?aﬁ- Mﬁet@gﬂ@ﬂl@l)senzﬁllﬁ(ae (Method 59;
1 (3 i met hyl am nopr opyl ) - 3- et hyl car bodi i m de

0. 13008, @il wriobe 6-matiodt2- Pb}b@ﬂ@mylbmmﬂndla%f@rbmhuamd (Method 19;

O@é%exaﬁguor fL]%‘ospﬂj 41g d%ﬁ%&“@ gpr mgﬁ\{ll%‘é;e;mowwere

cotibiB3A i3 gahll a'mhsa@x@u@mm BADIbe réduitigh muait&é&tv@e’ dllowed to stir at 25 °C for
mat eri al ; DCM di chl oronet hane; and 30 DWVMSO

15dhovEt: e SachommEate Yas qopcentraisdundet ispucad prefspiesnd purified by
re%@g&%ﬂ Iﬁgﬂl’l ca ;JEIE car %P%@M&?gg@acc i di noﬂs?q H), 10.09(s, 1

HY, B 7 @g e /99 (8t EDCL 3D, otif)at 68ddSf Ir Hjn7. 498CD,58 (m, 2 H), 7.20

<d,zﬁﬁéﬂo%%&7§¥ﬁér7%s§§éree%ébz%%ﬁ'@ﬁ ket s B o s, 1.54-

jﬁyqt@eq g§ 4665 499 a m crowave produced by
Pers onal” Chem s m ﬁlf)low Blpotage) and used accordi ng

to the manufacturers instructi on obtained from
Bi ot.age,,.1725 Discovery Drive, Charlottesville,

E 4722911, USA. 5 Exanple 1 N -13-( 1-Cyano- |
- nﬂ"ﬂ'ﬁé' tﬁﬂ&yﬂn? Q@H&)@Mﬁds e ﬁ)?ep@\fyd%rthgﬁ)fbte&ure of Example 1, using the
-yl)-4-met hyl pyri m din-6-_ylcarbonyl

appnppm@telwrh@gmlz@md {cogardérginll@vailable unless otherwise indicated) and N-(3-
amino-4-methylphenyl)-3-(1-cyano-1-methylethyl)benzamide (Method 59) or N-(3-amino-4-
methylphenyl)-3-(1-cyano-1-methylethyl)-5-(2-morpholin-4-ylethoxy)benzamide (Method

60) as starting materials.

Ex | Compound NMR m/z | SM

2 | N-[3-(1-Cyano-1- 10.31 (s, 1 H), 10.07 (s, 1 H), 8.29(d, 1 | 513 | Method
methylethyl)benzoyl]-N3— H), 8.00 (s, 1 H), 7.89 (d, 1 H), 7.68 (d, 23
[2-(1,4-oxazepan-4-yl)-4- | 1 H), 7.45 - 7.60 (m, 2 H), 7.20 (d, 1 H),
methylpyrimidin-6- 7.05-7.13 (m, 1 H),3.78 - 4.01 (m, 4
ylcarbonyl]-4-methyl H), 3.64 - 3.78 (m, 2 H), 3.58 (t, 2 H),
benzene-1,3-diamine 2.36(s,3H),2.23(s,3H),1.77-1.93

(m, 2 H), 1.69 (s, 6 H)




N- ( 3- Am no- 4- et hyl phenyl ) - 3- (1- cyano- | - net hyl et hyl ) be
nzam de (Method 59;
W®G200e0388 2- pi peri di n-1-yl pyri m di ne- 4- car boxyPCT/GBR108/002522
(Method 19; 10 0.075
0. 037 nTrDI) and DIEA(O 18 m, 1. 02 rmol) were

0.100 g, 0.34 mol),

g, 0.343gwl), HATU (0.14 g,

E’?n gﬁ b: vvalsI ZI i“om:d”{; ruz;{ ggucl %Igrl ciuél Ih‘c;Iulrs. Re | SM
31 eAETBQLAPa}s YL € WasS @09@'@§ flalll)e‘io.liﬁ%?,fl HEQWSRE, 1 [519 | Method
ptessure and purified|by réverde phase
s e methyi et eenzed]-0fr o rED.CHP A Y HINKRS ¢ 400 (M—IZ)H),lO 30 |32
$ 0..0 , 2 99
(L mpiphonngeeeliSio, | |7 obyadott] 7 sl 1 ) 433 By 2
E prﬁmr&m-égylaﬁbai@lj—d 4)i{) .20 {d Q33 § 661 33 %ﬁﬂ 47ﬁ), B. H;35
1 szrnethnl t@azqmrlz% 1 21:56 B@s(n( HhH)—I)Z h?{(zADH) 15&arrpl es
2 g? The foll ow ng co?oggﬂs were prepared by the
p “8U0F e of Exanpl e ng the 20 appropriate
4 canboxy i aashd (ComfemB@ké Y HY Q19839 PHYM @, 1 | 514 | Method
ot herwi se i ndi cat egl and N- (3 :
apinsthyletheibopreeMA ) | E) (7169:§daﬁcH)L 7dat-Myd%mh Yl Hhenzam | 68
de 9 N- I NOs-A-
ne {%Mﬁ tﬁg&r’l%}())B El 05,3%29] r}%gt%lze?% I057 (%’ I(IZQ r?o?ephol in
- 4(mb@hbmiamnmmde (sI\/EIH)O@I49 68)77am, stfgy tzlsn%/
mat eri al s, MR mz SM2 NI anot | -
1pyBarbosyll£- Irnsthyllo 07 Hw 18 ¢ 3 1B, 69 (asififﬁ) 513" Met hod
I []-N3- 8.00 1 7.89 (d, 1
EB&}? g‘%ﬁ]\)’l" alg% %/2]-(1 4- |c;|3<azepan styl) ZD 1 H, (7.45
5 . Jgf;@p(gmi,%@o(&g 17. 20 1@131 is, Ii'l)H) 1mowl1mor BIORQHNE 6512 | Method
o| BRI hondEN | 5D, 6, 1 13, 788 (nl B, A9 @, 5 |21
- | 23 ,
o| -y iSgegas: | PRSI eags il 030, Py 25 29
2 396#4@@3&?@%@[«11%0?5@16{,82%%2&.8} 3?9%@131});&13411(1 NI\/I; r:1|) z
S ano- . S, , . S, ;
o] Ko 486 et nocl 3 A6{RyR BT bard 3 £ TR6S96)|
7 85 -| 7
[R Q%r%t%l?%ll]g Cll-%]rgﬁn% chl Or%@%(r&”ﬁl{lﬁ ﬁg @3}9 %é%d& 1
H:), 7.53 (t, 1 pyrlmHDrZBQsJ&Hﬂbbﬁgl(s],éHﬂ) 7 20 (d,
1 366 4 benzene 356
&, é%ﬁ( %?waxao B2 16 {SI0 & 10, 0660 GFinbAE (bd, 61y | Method
al N
7 )514 thodOH?rg]tdhgss ﬂﬁW %qﬁgg 4’?71@ @; , 20
7 BZQ(tthhynlrd'QH Pyrahdd- | TH5G. 4&1 727@1 268, 7.20 (d, 1H)
ylamino)-4-methyl 7.06 (s, 1 H), 4.03 (s, 1 H), 3.77 - 3.89
pyrimidin-6-ylcarbonyl]-4- | (m, 2 H), 3.26 - 3.42 (m, 2 H), 2.32 (s, 3
methylbenzene-1,3- H),2.27 (s, 3 H), 1.78 - 1.89 (m, 2 H),
diamine 1.69 (s, 6 H), 1.41 - 1.55 (m, 2 H)
7 | N*[3-(1-Cyano-1- 10.30 (s, 1 H), 10.13 (s, L H), 8.10(d, 1 | 499 | Method
methylethyl)benzoyl]-N>- | H), 7.95 - 8.01 (m, 1 H), 7.89 (d, 1 H), 22

methylbenzene-1,3-

[2-(morpholino)-4-methyl
pyrimidin-6-ylcarbonyl]-4-

diamine

7.63 - 7.73 (m, 1 H), 7.55 (3, 2 H), 7.21
(d, 1 H), 7.12 (s, 1 H), 3.77 (s, 4 H),
3.63 (s, 4 H), 2.36 (s, 3 H), 2.20 (s, 3 H),
1.69 (s, 6 H)




[2-(methylam no)-4- 7.17 - 7.27 (m 2 H), 7.07 (s, 1

H, 6.90 (norpholino)pyrimdin-6- (s, 1 H, 3.49 -
w@2006/003378 8 H), 2.84 (s, 3 ylcar bonyl] 4- met hpCT/6B2005/002522

2.18 (s, 3 H, 1.69 (s, 6 H begpzene-1,3-dianmine 5 N

[3(1Q/anol 10.31 (s, 1 H), 1020(3 1 H, 8.02

512 Mot hod nr'gilr*\Ll ot h\ll \ hnn?n\ll 'l N3 I—I) —il—98

ﬂ')

Cfa!npsundi 88 (d, 1 H)NMR 69 (d, 21 m/z | SM

r—1/§A\

r\m

=]

T R T T 2y Wb (i 200 12, s£§98 Method

%ethﬂbthal)b&nzo§1 ék\”t Ebk)carsb galyﬂ 1D, 4-1%tshy H%37 84 (dm 31

benzene-1 di am ng -

d@mﬁl}’% Ql)lorp@dm))( 4,1 1), Ay0 -7, sto(m.<2 H3 M0 (119, (s,

BrghobSiahadpsh § Yotd 5GBS |

togth@béndenbarszoyl | - N%m H)H) 3.4993(59, (ml 4H), 28589, (¢, 1
,..7.68 (d, 20 [2- (tetrah¥dro 2H pyran-4- 1 T.48
ﬁl@?lnem 2 H) 7.20 |{8; 213K 3H)yI1 mﬁH)l met hyl

14

'éﬁéwWS%N

=)

N3 ﬁ!‘!“J;E ny

‘i rmtlgz(ll yI c;r ;gm\/[ 1028'_(% nl]ﬁ& 1I(—)i)07 (o ]CZ)%) 8%’1 @21( m481§
me?hﬁath@beri’zoyIJWhW bBN7.68¢s, 1, 13) 7*8)7 (d21 gg 131 - 3 )

- 1.89 (m di ami ne 1. :

é@ (@ﬁ{ph@hp@)pynmnr%-s (71&0c§yarldi)| 5 6150 73?2 (s, 1 Hl 7H)6

ORI BEE 1) {67 T SRy 2t e

.?gni(ﬂdﬁ 113 Hl_gamlge?% ‘] (erp’r‘.ﬂm(d,ilriezh)l,%%{. ne3. ny (m, 74 B3, -
: m : :
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- 7.60 (m, 2 H), 7.16 - 7.25 (m, 2 H), 3.74 - 3.84 (m, 4 H), 3.58 - 3.69 (m, 4 H), 2.19 (s, 3 H),
1.69 (s, 6 H); m/z 485.
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cyan-1| - net hyl et hyl ) benzoyl ] - N3- [ 2- chl or o- 4- ( nor phol i no

WO 290033781l n- 6- yl car bonyl ] -4- et hyl benzene- | , BEGRA08602522

(Exanple. 10) as a starting maferial. NVR (400 MHz):
10.31 (s, 1 H), 10.22 (s, 1 H), 8.64 (s, 1 H), 8.17

o). 7.98 (s, 1 H), 7.88 (d, 1 H, 7.68 (d, .1 H),
—’Srag’%MS,Zl—l) 7.41 (s, 1 H, 7.20 (d, 1 H, 3.60 -
NB5-13- (1HCY&1d'ﬁwmeZh‘Z&h(/1$be1ﬁo amiho B2-thé&thy®héhy)-8IdorBSlin-4-
110 Exan'ple 61 N-(5 { [3-(1-Cvano- | -neth h

OO0 %3196 :

ylzp)lﬂern}]% deo %ﬂ%)lu)ld gzaggfe%x%:d%ygh@ S{o%écjh.{llé of Example 59, using N'-[3-(1-
cybto- [1%émylat@neeﬂzomwyﬂzedmmbm@ﬂ@@hbﬂnd)@yﬁﬁndxﬂ-aymmbomyu 4-
ycar bonyl _piperi zin-I-

mfﬁbﬂbﬁﬁv&pﬁl@? 9uawm9mle4l%ﬁ H)ﬂaﬁéfr&@ﬁ"énil BIMR 40Hz): 10.31 (s, 1
)l(’ ;'Elé 2?3 gn%),svz\;/aég' (%115&1%98dp7t @sstl at é?él I@jg or (gj %gla,rl\‘é;&'ﬁd,lH), 7.52

(s, IhH),I7edicts) DED)T.20 (1, 4 HpS.606r3cEN L, MYl 220d@) 3 Hadue®, 6 H); m/z 485.
pressure to give the title conpound. NVR (400 WMHz):
10.39 (s, 1 H, 10.24 (s, 1 H, 8.13 (d, 1 H, 8.03 -
v egmlH) 7.96 (d, 1 H), 7.76
—(ﬁrﬁ)@ﬁ)—? 54- 66(m2|—|) 7211735(m2H) 39814 19 (m 4
% 4 d il ‘j 126

{eshyl-2-piperazin-1-

H 1 76_ St 6 é mz 498. 20 Exanple 62
| - met hyl et hyl
benz0Y]s] @Rt - Lo AR -6 124 -bGloRPAmArTbbelzin- 1-y1)-4-

ethl]amnoinlcotmame a stirrin | ution of

m@hylysmedig- Q-s cp{b@nyli chl}aaffwlhenzﬁ@pﬁy’#‘@tanyne) mrer 15;0.150 g, 0.25
24
n§b'f18}191'§ Og‘ %n% %‘ﬁg %5{& 51%%%58§ P\%Erhg’“?d%%remon

mliﬁﬁbl ek lc&hdeﬁtrﬁ%@ hh(ﬂeQ rdduttd pﬁa@ﬁne to give the ’utle compound. NMR (400
di net hyl et hyl enedj am ne mol ) .

MHé‘adpﬁ%{g B0 2 Sk ED; rﬁeb?téfbltPB 3’@3C8fQ§r(1Tﬂzé Hh dr9%. (d 1H) 7.76
i | ati rifq
’reﬁg’?fsé14 2 Zlfn 5@6 ’yrgepzégt%?nv%q@h?%ﬁatdblgg? ﬁﬁ% §y1350} 29 (m, 4 H),
2.@&:(@13)51)1226@{ Bim 1.785%s, 6 1), »at #08.ded the title conpound
(20 ny). NWR (300 MHz): 10.37 (s, 1 H), 9.95 (s, 1 H),
30 8.71 (d, 1 H, 819 (d, 1 H, 8.06 (t, 1 H, 7.95
Exatanid 65D 782(d 1H, 7270 - 7279 (m 1 H, 7.54 -
, 7.25 (d, 1 H, 6.8 (d, 1 H, 3.01 -
N- 85 13- ((1n€va-hol-@-meﬂw&iﬂhﬂébenﬁoﬂ-]ﬂamlﬁoEQ—IﬁGthvlﬁheﬂwﬂ) 6-1[274 (s,
; V\D OO /003 78 PCT/ GB2005/ 002522 -52-

4% conpounds were prepared

by t’ﬂ‘bea mrﬁﬁg%mﬁorpsf cﬁm-ﬁf @2{ [3%109&1&h%1eﬂﬁﬂahymén%ﬁ ] amino}-

am ne (commercially avail able

2~ me&xmphpnylbmqﬁm{a{r@de( G&@Whﬂ‘l -50|rm$10hl}1l5611my]) yibémd@flahhydrous EtOH
weg? g&cfédﬁaq@n&‘%ﬁ}éﬁp gjn@l 1) : )Ca%EIJ\? ﬁ[& th&%@ne&am&le &)S 1 ml, 0.911
mmol). The resulting solution was heated to 70 °C for 16 hours. Evaporation of the volatiles
and purification by reverse phase semi-preparative chromatography (5-95% acetonitrile/H,0,
15 min) afforded the title compound (20 mg). NMR (300 MHz): 10.37 (s, 1 H), 9.95 (s, 1 H),
8.71 (4,1 H), 8.19 (d, 1 H), 8.06 (t, 1 H), 7.95 (d, 1 H), 7.82 (d, 1 H), 7.70 - 7.79 (m, 1 H),
7.54 - 7.65 (m, 2 H), 7.25 (d, 1 H), 6.86 (d, 1 H), 3.01 - 3.19 (m, 4 H), 2.80 (s, 6 H), 2.20 (s, 3
H), 1.74 (s, 6 H); m/z 485.
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8.56 (d, 1 458 2-hydroxy
8. 04 Pdr/GB204p/002522
1

(s,
woretapdBrhyl ) benzoyl ] H),

7.

H),

ggggles (Zlg Q&

H,
10.

1

1 H, 9.90 (s,

94 ethylam ne am
7.75 (dd, 1 H),
d, 1H,

0 (m 2 H),

'J?hezféll()ﬁm}%%o‘fﬁgpoun&s \Zf%ip

31 (s

H) ,
8.16 (d, 1 H,
no}-2-methyl. (d, 1 H, 7.84
phenyl)-6-[(2- 7.49 -
hydr oxyet hyl ) am no] 6.95 (d,

ni coti nam de 3. 36 -

d, 1 514

10. 33

(d,

7.67 (m 2

1H,

ap@mmsalteeamlylﬁ X%ﬁn@wnqllym)vaﬂ@lq)gm@ @cphlcxoﬂf -(5-4[dl- Qmo 1-

m%_%yleﬁaym n%)yg} n{ o %rﬂﬁ%ﬁﬁéﬁ’nﬂ)ﬁ}?&ﬁéiﬂj‘&% (Fﬁamh%l gﬁ) as startlng :

3.46 (m 2
@&yﬂﬂe Je[iﬁre(dfi@)iﬁﬁil% 42, using the

5 m#eBBis(M 2 H), 7.25 (d, 1 H), norpholine

(bydroxynethyl) 6 05 (d,_ 1 H) 4 37 (d 1 H 4 19 (
D{nﬁfpphm_hnd_ﬂf H, 3¥MR 3.62 (m 5H) 297(cdd/,z]SM

68 | N-Q-a(L-Coppods’ NQB (5 3H)a2 %am 856, Gsl (9551 | 2-hydroxy
H) .
ol By TRy ottt | P (g, £36, SORGNID. 7545, |, g gthylemine
( m aBind} Z-aethytr o- an@dnth)?.? g (I HE)7,754dd 31 Hd, 1H,

7. d , 1. 43 pyrazol -

phe&%ﬂ(nyﬁé E@s 0X0 Eb %623“% e 72p A BR (d| 1 HY,

6. dro r 7 ( 2 Hy, 2.16

(o] gy RSN D i o SR Ty 1. 26

( s| nigotangade 6- [ ( 4- o/amsrgmuml@}mz(z@ (s,BH),, 10.20

(sp, 1 H, 8.99 (d, 50P§1ar6nl_§o

i m dazol - 5-yl ) am no] 1 30826(m 1 H, |7.80}-

64- PH ~(§y@wrldslan&1(5 {10'331(% @m:ﬂ%ﬂ gszgfn) 8.77d, 1 | 514 |2-
netmythataﬂwﬁ)bbemgil 1| 1D, t&)13 (ﬁaABH9 87043(11 (D, 2.94) | 7. 26 hydroxymet
(dj 0 : et hy 2.15

(sf SR PRSI ot KT BB (& 1980 05T Fp| 7
2006983 B - PCT/ GB200H5H072582m, 238 7. 5.7» | |),67 holi
6- b%{m nome?hyl ) N- (5 %13 (1- %mangg rre?ﬁ}l et h I TOIPRosme
ben@dﬁ%fﬁeﬁ!ﬂ 2- neth9? ﬁfbérﬂ')l #ai7des i Ha, l:%(dl'é a

SO

6- 1El:’(?‘%kl{-’}( 5 ([ 3- ( 1- Iy an: Pt bt By Deliddy 1 ani no)

-2 yl]mcotmamlde H), 2.65-2.80 (m, 1 H),2.21 (s, 3 H),

1.75 (s, 6 H) ,

65 | N-(5-{[3-(1-Cyano-1- 10.26 (s, 1 H), 10.21 (s, 1 H), 8.98 (d, | 496 | 5-amino-
methylethyl)benzoyl] 1 H), 8.37 (dd, 1 H), 7.80 - 7.94 (m, 3 1,2-dihydro-
amino}-2-methyl H), 7.73 (d, 1 H), 7.60 (dd, 1 H), 7.43 3H-pyrazol-
phenyl)-6-[(5-0x0-2,5- | -7.58 (m, 2 H), 7.27 (d, 1 H), 6.91 - 3-one
dihydro-1H-pyrazol-3- | 7.00 (m, 2 H), 2.16 (s, 3 H), 1.77 (s, 1
yl)amino]nicotinamide | H), 1.49 (s, 6 H) 4

66 | 6-[(4-Cyano-1H- - 10.24 (s, 1 H), 10.20 (s, 1 H), 8.99 (d, | 505 4-amino-5-
imidazol-5-yl)amino]- | 1 H), 8.30-8.26 (m, 1 H), 7.80 - 7.94 cyano-1H-
N-(5-{[3-(1-cyano-1- (m, 3 H), 7.66-7.77 (m, 2 H), 7.58 (dd, imidazole
methylethyl)benzoy!] 1 H),7.46 - 7.57 (m, 2 H), 7.26 (d, 1
amino }-2-methyl H), 6.91 -7.04 (m, 2 H), 2.15 (s, 3 H),
phenyl)nicotinamide 1.50 (s, 6 H)
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5 net hyl phenyl ) ni coti nam de (Exanple 22; 46.4 ny,
0.110 mmol) in 2 mM of anhydrous THE at 0 C was added

W@ b@elog33z8 sol uti on of Li AlH4 (0.5 m, 1M in THRT/GBRG06/002522
the evolution of gas ceased 14w resulting m xture was
warmed to 25 C and stirred for 10 hours. The reaction

Ega Fcbqol ed to 0 C and treated cautiously with 1M

of tartaric acid until a precipitate was

oA AmiimstnetAVIP- s @- {[6-(Was/ahd-l treéRe cRiibéeylakmoras hed
excessi veI y with EtOAc. Evaporation of 10 the
Y L IGFN3IAE] a yel l ow oil which was purified by

( %ST%EE@"‘B% Ryl §R8; A3 LBy AL AR Py pihigo) -
mbl};ylpﬂieﬁ;ﬂ)mc@méﬂnde( (rEi(aﬁlphB 22; 46 9:811@ tO 1 10 rH)nol)ﬁn‘QQn} oﬂanﬂ?drous THF at
%g wag aEged slqwlzfla( so‘hxpmglg)f(lm’xﬁg (Q)S mQ 11\»@3 1y gHFj; }Kf}er the @g)lutlon of gas -
e](a§ed tg? E@s}lltx‘?ﬁﬁxé 1e oyI op 0625}6% Nd(s%tnﬁii %%%O floursqﬁxe teaction was

am no

cdoledbto 0196 @l teea@dd dmtivh AP ivaR tivd ThEeh Jﬂaﬁaﬁ@bd&& W@l Ofrecipitate was
6-chl oro- N-(5-{[ 3- (1-cyano- 1- net hyl et hyl ) benzoyl ] ani no

foymed. Thstsalid piae Bienedi apd thawels desifedexapiseebawitB GigAc. Evaporation of
thg Vgsl]aﬁleggﬁlo%degq }';éllow & \gﬁlgﬁxane/ F%%ﬁébr%rse@hgﬁf)emFﬁparanve
cﬂ?dxﬁalagﬁpﬁy (1<BMﬂr<g(300 I\GJHB)’S 1m19I(§ 1amd 10.15 (s, 1 H), 9.11 (d 1 H) 8 20 - 8.44

g di oxabor ol an- 2d¥
(naéoﬁlb 7<9§dt nl’gH) 707925@ m@mﬁh@ (dod 4k 7144 -9 &H)Naszz (d, 1 H),

0 f 20 Th
ey o R ORI & tna rea The |
organi c |l ayer was washed with brine, H20 and dri ed
04). Evaporation of the volatiles afforded a brown
Egﬁé&lﬁ)&h vvag 25 purified by reverse phase
NSN3 PLERAA Y inVn AR ONBLDEY AR IR SR NIE b (1 4% 2dzo1-4-
(s, I H), 9.99 (s, 1 H, 9.0Z (d, L H, 8.19 --8-29
vljmgotidatdide 7. 96 - 8. 01 (m 1H, 7.88 (d, 1 H, 7.75 -
7.8
41‘7c$ g]ioltl‘aglq qf %fl?loga QTS(S( 3 <(?cmnoﬂ-n@h;ﬁgthyl)@enmylﬁw@o}-2-
métﬁ?ltphé:igll ﬁmﬂbﬁlc@E{EIQﬁpfeoﬂg 9@&1@% CONRAUIHIPINAS] Bf GBRERALO (4:1

he "procedur e of using the appropriate:
V/bb iR eCrawide mbe,bm&ﬁﬁdcd é?s:tQQs (16@ e P 30 Iniyo R (PRi).£(B me,

o B B30 43555 Pt LR ORGP Ry 7 el ayrepole (50 me

0.2949 Mghol). TRe f@@hﬂl‘ﬁb@ﬁﬁ‘ﬁ%h vad hBREPROCI S0PCAmyd Mfth@rﬁlﬁégﬁef"for 20 min.
carboxam de (Exanple 81) as starting naterials.

Theonpoun dV amwmbzedsmt@@emﬁt%c{ 8L 140 Glerwginic ]le@veﬁﬁas( washed with
551

brmrhg;_%l@(i) 3{1% gpe}cg&q%%?ﬁ) Ey_ 05 ihe chatgés iifﬁ;?raﬁf? ﬁ})rowp @}Lwhlch was

punfzd%i 55]7%'% ﬁ%ﬁﬂhe%hfﬁ?ﬁﬂ&éraﬁm NMR)@B0TMIT,): 10.27 (s, 1 H),

9.99 (s, 1 ) 902 1H) 8.19 - 829(m 3H),7.96-8.01 (m,1H),7.88(d,1H),7.75-

7.84 (m, 2 H), 7.63 -7.71 (m, 1 H), 7.44 - 7.61 (m, 2 H), 7.21 (d, 1 H), 2.18 (s, 3 H), 1.69 (s,

6 H); m/z 465.

Example 69
The following compound was prepared by the procedure of Example 68, using the

appropriate boronic acid or boronic ester (commercially available) and 5-bromo-N-(5-{[3-(1-



phenyl)-2-norpholin-4- 7.79 (m 1 H), 7.52 - 7.68 (m

3 H), dioxaborolan vyl-5-(1H pyrazol-4- 7.25 (d, 1 H),
W@2®4/0033%8 92 (m 8 H), -2-yl)-1H vyl)pyrim di NnBEEGB2003/802522

(d, 3 H, 1.76 (s, 6 H pyrazagjse carboxam de Exanple

70 5 5-{[(5-{[3-(1-Cyano-I-nethylethyl)benzoyl]am no

RSP Al e+

calfcahfi® (BBiD 12%5 stJaPcﬁl(% ABkerifls 34 Mol ), 5-car boxy
pnicotinic aC|d 4 mol ), HATU (193 no. 0.51

IQompuwhdDl EA (0. 18NMR 1. 02 mmol ) wer e conbi rlag/z rSM

ction 10 mxtura \

nd—{-he—rea
69t i N@d{ t(14&yagoflor 1159 o § THRO08 b dtin 8. 781 (s |r3d Iweds(4.4,5,5-

(r:g' ers &hglzb %ﬁj lrep ’(r: ? pg%éﬁﬁ%mn gg?'fd e1dzby tetramethyl-

443am1rE9§3ﬂrﬁieﬁay71 N-(5(-m{2 JH§780 785 (m 1H) 7.71 - 1,3,2-
- (1- Cvano-1-net hyl eth %benzo J . .
St bvagr pmapioiny. [Avh Ao} Fodl Sor 5,68 (g 8 1) dioxaborolan

di 5-
Irr: [ﬁ%ﬁ?ﬁ %bgﬁlz E)y(/ i’%?n(%g]?)%%?%ef%z nﬁfhgeﬁgil ) arfi noj “2y)-1H-
cal bl)pyﬂnhldmm 4ot i ni c| at3 @, 3EXpnleas,H) 50 ng, 0./11 | pyrazole

nmol nmet hyl am ne hydrochl oride (100 ng, 0.34 [molf),
HATEAPa%aRiE, 0.5.1 mol) and DIEA (0.2 ni, 1.03 nm)

were Ccorplrnea 11n 1L annyuruus UIVE dllu I.Ile r(—,‘c(,[l I
m xture was stirred at 25 C for 15 hours. The reaction
Exmplex0ur e was then concentrated under reduced

Dr essur e and puri fi ed b reverse hase sem-

g@tm!clgmgms ' H, 8.25(d 1M, 916 (d 11,
92 (m 1 H), 871(t1H),803-807(m1
, N-(BAming- 49&6‘(h|y1ph2njf-])-,3 (17cy31410 anethylbﬂayl)ﬁer&érmde?(l\di&hod 59; 100

mé@#@o%%ﬁm Y n-yeptlelgc acgd f_fz 0, 4 akiol A B 1193 me) 0.51 mmol)
anaWAo@)?’}%71§1 @Y 1%%@%&9 QERBhed 115@ ml BXAYRbEs ]Bg/IFTg}ﬁi the reaction

foll ow ng conpound was prepared by the procedure of
10 mBkanmiae stiited atsASg fond 5 haprsr Ghe featteonamixtere aved concentrated under

reﬁ%ﬁ&rﬁ%ﬁﬂﬁé A R e iV B P P PR EeeT PR Rigatty: mis 443

70) as starting materials. Ex Conpound NVMR nfz SM 72
N-(5-{[3-(1-Cyano-1- 10.35 (s, 1 H), 10.27 (s, 1 H),
E e(/d, 1 482 cycl opropyl - met hyI et hyl ) benzoyl] H),

N—?S -J{%-E quV?}nOI:Q -me§hv§esnh£'ﬁben%oxlfﬂ elmlno P—%-n(lethvlphgnyl)qﬁ’ -methylpyridine-3,5-

15 dicarboxamide

5- {'[(5- {[3-(1-Cyano-1-methylethyl)benzoyl]amino}-2-methylphenyl)amino]carbonyl}

nicotinic acid (Example 70; 50 mg, 0.11 mmol), methylamine hydrochloride (100 mg, 0.34
mmol), HATU (100 mg, 0.51 mmol) and DIEA (0.2 ml, 1.02 mmol) were combined in 1 ml
anhydrous DMF and the reaction mixture was stirred at 25 °C for 15 hours. The reaction

20 mixture was then concentrated under reduced pressure and purified by reverse phase semi-
preparative chromatography. NMR (300 MHz): 10.35 (s, 1 H), 10.28 (s, 1 H), 9.25(d, 1 H),
9.16 (d, 1 H), 8.79 - 8.92 (m, 1 H), 8.71 (t, 1 H), 8.03 - 8.07 (m, 1 H), 7.82 - 7.98 (m, 2 H),
7.74 (d, 1 H), 7.54 - 7.65 (m, 1 H), 7.30 (d, 1 H), 6.16 (d, 1 H), 285(d 3H),2.24(s,3 H),
1.77 (s, 6 H); m/z 456.
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amno}-2- H, 800 - 808 (m 1 H, 7.94 (d, 1 H),
nmet hyl phenyl )-N- 7.83 - 7.87 (m 1 H, 7.74 (d, 1 H),
w(Q 2®86/0033¢8/cl opr opyl pyridine- 7.65 (m 2 H), 7.B0r/G#200%002522
H, 2.22 - 2.24 3,5-dicarboxaggde (m 3 H), 1.76 (s,
6 H, 1.16 - 1.26 (m 3 H), 0.54 - 0.84 (m 2 H 5

EExa lg 73 N-(5- { [3 -(1-Cvano- |
-ﬁﬁ%@yﬁet hyl ) benzoyl ] ani no } ’
- 2- MERHIIBRAY domful® Wﬁg %épﬁreﬁ by the procedure of Example 71, using the
yl pyri di ne-2-"car boxam d

apprc(mxamrnme Andrét{i(H- Hﬁf(ﬂ!yiy)m@l {methylaﬂwl)bemyﬁwmoﬁtﬂ ) be
o B SO s A g

Efmlqté al EA (U. , 1.0Z2 mol) were conbl nge

5 1 Igghv rousﬁ_Dl\/F the reaction mxture was /2 |'SM

mﬂum(sq[au 29afo-10r 1I)535h(@,ur ), ey (rseag)u@m (‘d)lt uf 88Masyclopropyl-
ncentrated under, ressure and used inj|the

By leioewet] { s Rds (k5 a;&a (d@ﬂ! HTRGS (bdnpouniamine
g | 210 m
\gasafq}mﬁs)?) V\i/gs Iagdeﬂ ﬁlﬂgprﬁﬂ%? vflave u%ln@ir

r eantnhp]phwmﬂ)-weat ed 71.88 SABT (thM E’Q;%M&d 1(Im)fam5§t-r Y ]
M 60 Cif 200

VSRR et g ShohkDobehpRy 5| 955
acief, m&&mdﬁﬁﬁé’@ ]&_E@‘Hb) 1%39@1@? 1tRe 156 R, 3

cagnpound. NMR ( 10°17 (B, 1
H), 843 (s, 1 m,f?)gmfowe@n(?rﬁl)z , 776- 7.9

Z o0 _I_I’_) Im L2 Inl 79’7
=

NJ

l-\.l\.l \ o

(d. 1 H, 7.21 (d. 1 H, 3.59 - 4.00 (m 8H) '2.36
Exz?mpl%ﬂ)’ 1.82 (s, 6 H; mz 484. 20 Exanple 74 N (5-{

N15-QiAatioClyanre t -yt byl beaayiydrhiant Bahethylpbéty)-6-eorphdlinl4-

= I Sél—l—: m dazol
Myr azi ne- 2- car boxam de To a sol ution of
3- A9 =t B XA -oTBAY LS4 By BREOMI Ao 59 100

} 5 net hyl phenyl ) pyr azi né- 2- car boxam
mg5). 34 i), 66:hd9F pavbihic dord Om§, OB4 uﬁndl\D}EwaU/(wiBm*gSO 51 mmol) and

0 25 hydr. TH t i.ent . )
Dy (LR RO LR el o RIS i oS BR S e repgtion mixture
wihtirre8-a294 c0W® )5 1euek. NABFKARED Bikif Was codcdBrat@indeARduced

the resulting m xture was stirred for 16 hours.. The

presswreuand used indhe nettisisperdtiout fiather pedivetiandT i compeymd was dissolved
1.N ri
SR SRR 2 A a8 R A8 e e o

ref@@HGRM heatll &b StitE™vaNEs Ul Ché Bt P W IERRIE at pctm@for 2200 seconds.
sem - preparative chromatography. NVR (300 MHz): 10.34

Pyrgicationy reyersp physs serpi-pepagtipg cnomatogryphy &5-97°4 acetanitrile/H,0, 15
mid) aftBradd tlehitieleddpoula 30E08 Mitiz): 1098 G, 1 1), 10.17 (s, 1 H), 843 (s, 1
H), 7.97 - 8.30 (m, 2 H), 7.76 - 7.92 (m, 2 H), 7.60 - 7.73 (m, 2 H), 7.53 (4, 1 H),7.32(d, 1
H), 7.21 (d, 1 H), 3.59 - 4.00 (m, 8 H), 2.36 (s, 3 H), 1.82 (s, 6 H); m/z 434.

Example 74
N-(5-{[3-(1-Cyano-1-methylethyl)benzoyl]amino} -2-methylphenyl)-3-[ (1 H-imidazol-2-

yimethyDaminolpyrazine-2-carboxamide

To a solution of 3-amino-N-(5-{[3-(1-cyano-1-methylethyl)benzoyl]amino}-2-
methylphenyl)pyrazine-2-carboxamide (Example 25; 40 mg, 0.097 mmol) in 0.5 ml of




8.08 (m 2 H, 7.96 (d, L H, 7.75 (d, 1 H), 7.54 -
7.67 (m 2 H, 7.47 (dd, 1 H, 7.27 (d, 1 H, 4.76
W@ egosodys 2.20 - 2.33 (m 3 H), 1.76 (s, 6 H)PCHGB2005/002522
494. 10 Exanple 75 Tert-butyl_4¢2-1(3- :
f(5 {[3-(21-cvano- I -neths

PR AT Oy Y BB 2 B 0L e 5 m,

0. §@1 B P)aref Néﬂ%ﬁg@ﬁ@)} b6 élg {0.39 mmol) and the resulting mixture was stirred for
- (1-cvano-| | et hyl ) benzoyl ] am no} - 2-

: 16ﬂmm§uquémyttyrpwaapamaoﬁedcm@emﬁm :\ﬁﬂddi@nthe @gani¢Qayer washed

10

15

20

25

Wﬁ?‘g @hgl%%e ?Tﬁ?D “Hﬁdﬁ@%@? ghg JeRs %{1 21?1? {I?V;Jgg cc-)l;chEntrated under reduced

r(ﬁls;égﬁ%%gﬂn%ﬂfbaa%@b@&@é@}ﬁé@semprg%égt?ﬁe&%g%t?gaﬁhy NMR (300 MHz):

1%”9(@&1}@)&/\&5%(9» ﬁbcﬁ%ﬂ 11, 89u(s.1 Hpé.39i (dt UFe, &\&&(d 1 H),7.98 -

S DR O0Eds R D 5 e 2R S a4 727 11,

47@@@ulmp2moxtmﬁ(my@sl{):qnme(@tgggeﬁj/zwgder reduced
pressure and used in the next step w thout further

purlflcatlon m z 558. 20 Exanple 76 3-
lAn;lsnoethyI)am nol . - N- (5-{[ 3-
- met hyl et hyl ) benzoyl ] am no} - 2-
T emebllltvl ﬁhé( SR% f05r3 {/[B a( Zioyend2d Qﬁdtbﬂxﬁm)ﬂﬁlzo?ﬁﬁrhrrbl}ltyhlethvlphenvl)
. mst hyI et hyI ) benzoyl ]} am no

5 - a Aihg Jathyl
}pyr'pcza 5b1aﬁaﬂ amﬁml NQX'{% Pﬁf@fiﬁanf@@ﬂﬁh ngoy jilno}-2-

ny, nmol ) was di ss
mep&bmh@rrydi)pwaaateebcambohrmmmmme 25140t ing)0.097 ﬂﬂﬁol) in 0.5 ml of

BP0 L S 20T IS5 a5
I t as sh

0. %9131%&0&)’@§1d@ﬁ I—%BH(MC%; e rhg d 5 ﬁ]ﬁiéﬁ?}ééﬁiﬂfjthes Nggiﬁ(n %XPA}I-’_E)V‘AS stirred for

16dhougs. Theg rmznl(qmagpamtlorgedmm&e@git%clanﬂl)ﬂzoz tlﬁaorgarﬂc O er washed

W]S}nn%{é b};%iesagd%%eé gMﬁ#O}_% Tﬁ% r?aaaon Eu)ﬁ}lre \yaszepn(:ggra}t_gfl L}Ibder reduced
préésdid and 3s&Pin(the nekt ep withoB furthdr f&ifidRtion: Al .558. 27 (s,
3 H, 1.78 (s, 6 H; mz 458. 2006/ 003378

PCT/ GB2005/ 002522 -57- Exanple 77 N-(5- {

E}lag!élg7ﬁyano | -met hyl et hyl ) benzoyl | ami no}
yl phenyl)-3-[(2- hydroxyl .
3- mimmmnwﬁammﬁmzm@mexamy&@ 3—'n[lﬁ(tﬂvleiﬂlyl)benzovl]ammo} 2_

[Tert but yl (di net hyl )S|Iyl] oxy} ethyl)amnoI N-(5
ey, me-J-carboxXamidé

22: rg’oé%({:\gr}lﬂy l}\e/er{ %—gmcg%} -?—n@bﬂ%tbgl%& gzlﬁ)éfﬁlﬁ%} Qemgthylphenyl)

alrdmcs]sa;rbvmd}pyraﬁn-rii-ylb}fmmm]aﬂﬂd}@aﬂ)aﬁid& (@xdmipteet; @d nvg, 101044 mmol) was
1M |

- t THF
| dlSF%]é'EﬁE if % 38,#‘ ' o?‘éouﬁéée i dgeiad v %m?eg a i&%@n of Hfgbin dioxane
- (4VEAdid<@he) dﬂd’%ﬁé‘fe@ul‘ﬁﬁé nﬁ%&e&}gsr ﬁﬁf‘e‘a alt' et 5 LHNGSEIEvaporation of the

30

pressure and purl reverse hase sem
volatiles afforded the title compound NMR (300 MHZ) 0.35 (s, 1 H), 10.22 (d, 1 H), 8.54 -

8.84 (m, 1 H), 8.19 - 8.42 (m, 2 H), 8.04 - 8.09 (m, 1 H), 7.93 - 8.00 (m, 2 H), 7.89 (d, 1 H),
7.71 - 7.84 (m, 3 H), 7.53 - 7.68 (m, 2 H), 7.46 (dd, 1 H), 7.27 (dd, 1 H), 3.42 - 3.52 (m, 2 H),
2.97 - 3.16 (m, 2 H), 2.27 (s, 3 H), 1.78 (s, 6 H); m/z 458.
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preparative chromatography. NVR (300 MHz): 10.35 (s, 1
H, 10.17 (d, 1 H), 8.34 (dd, 1 H), 10 8.22 (dd, 1
woRo6®0BE (d, 1 H), 7.85 - 7.99 (m 2 H), 7.71PET/GB3B5/002522
(m 1 H, 7.51 - 7.66 (m 2 Hsy.7.26 (d, 1 H, 3.45 -
3.70(m 2 H, 3.12 - 3.28 (m 2 H, 2.27 (s, 3 H),

E1.7 , 6 H; mz 459. Exanple 78 N-(5-f
—-’f‘—’i’:g'(&f-c—é}/ano-l - met hyl et hyl benzoyl ] am no
NY5ZF3et Oyhih emydthylétht BbdzodiPamino} 2-methvlphenvl) 3-[(2-

di hydr oxyp| peridi n-1-yT)-6-nmethyl pyri mdi ne-4-carboxam
h jne-2-carboxamide

of N%ﬂg h@% 67'% %H&f@lmetﬁylggfyﬁ%x{fs}t etc]ﬁlylgakﬁ'ﬁﬂo]ox/ | (]5 a{r[g ?P -cyano-1-
mah l%t}@i)cbdﬁiﬂilWMhbPizfinétﬁ?lgkerbyﬂ)byﬁtzf@til&rﬁgﬁdnﬁﬁﬂg (Meth6d 92; 30 mg,

oxam de

0. %?emm@/ wéﬁm@@dﬁn 2 ml of aOhYK)TOWeTEFa!@d drgatRpmBh( Lmdafy solution of
[ B
S o RGP o T e ST o i

mixQite $va2 Qondeetraisg Qﬁdetrtre&ﬁﬁd gtb@ﬁﬁb Qﬁ’d ptlﬁﬂ'\ed Hﬂeﬁﬂ:rs@fnhaké' semi- -

t hi osul phate sol ution.
prag RO RopgPIS MR AOGNDN NS o 1dDhb s (el 834 (0d, 1 ),

e n T '
Sﬁa ghli(%ﬁegwg%ﬁsﬂgf]ﬁ?g %@%% Qgg?d71ev2§% %ﬁmeg?l t%66 (m, 2 H),
7. %{daﬂ iH)e3.46RA6T0 (e QUER 4.12p 13623 (e HAE2A(sgAER, h7©W) 6 H); m/z 459.

oil. Purification by reverse phase sem -preparative

chromat ogr aphy afforded the title conpound. NVR (300
EMﬂ;le7éO 30(s 1 H, 10:09 (s, 1|—|) 25 8.19 (s, 1

1 H, 7.89 (d, 1 H, 7.67 (d, 1 H), 7.46

N-(5-1[36 - (Cmnozl-Methvllstml)lvmilZOmMmO}-2 a0&hylpherlyH3~(3.4: 47 -

o lob b Ly gty st 5 (7
- 1.6 £dﬁ1t1c§1 SDN- (54{ E‘_’/- —@?@no-ﬁéﬁ@@l&h%@béﬁoyl]ammo} 2- methylphenyl)-

Cyano- | neth

2- Bgéyéﬁly% ogmldm}l(ZHy\egl)k@npﬂyﬂnggmemeA carboxamide (Example 29; 150 mg,

{ mn?f_llrl]lyalcg ﬁ)ge/l(\)x)a?%é% di ng t1 H{l\ﬁ %{)egg %cg%'dwg E; WRe mg) I}lbﬁowed{by 0sO4

(0-186 maf svglvpheny B)up)H)l dihe @esditfial O soTireh WEXaTRIdat §§°c for 16 hours
OOSOg 0.18 nmmol ). in 2 Mdinethylamne in THE (6 ml)

WhekNDPAD L XTI USOgEASVIECT) mwheD @ﬁﬁmezéglzate sejgtioye @he mExirg was allowed
to %@%Ec?g 2%3‘3[%{ 2:11091% av(r-\fggﬂkngg% C@J ? {aggr%v;s exrtélnréle‘}ggp\;/%hea- with EtOAc.

Therceambitted caguhipentiactsatlicdyMeS0=) a8d prepdeation of the volatiles under reduced
ive chromatography. NVR (300 MHz): 10.30

. prcissglrlrr]e :ga]rq;e eFlJ g&r%thgW{l é)ﬂ liurrp_‘lsacatlgn hy rqv&rselphpge segntm)e;(afatle

chf&n%t%% fé}% aﬁ&é?@théﬁle% gﬁaouid H?ﬁvn} (%g(? gsdd}ﬁi? 1(?_6&'29 131)430 09 (s, 1 H)
8.1%s, LHY)T7.9B(t0BH)s7.8B (-1, H)2789 (@] HY H46 - 1.58%m( 2 H)67.2 (d, 1 H),
75 GohEt 6 TRE B OcRiuEa - GPORR AP 0 - Al o T 235 (6.3 K,
%Lﬁ?ﬁﬁ??‘é@eaﬁ?m@ TR L T
{[3-(1-cyano- | -nethyl et hyl) benzoyl ] am no} - 2- et hyl phen

In}ﬁg d| ne- 2- car boxam de

N-(5-{[3-(1 -Cvano- 1-methylethyl)b enzovl] amino}-2-methvlphényl)-6-

( diméthylamino )pyridine-2-carboxamide " .
6-Bromo-N-(5-{[3-(1-cyano-1-methylethyl)benzoyl] afnino} -2-methylphenyl)pyridine-
2-carboxamide (Example 83; 0.080 g, 0.18 mmol) in 2 M dimethylamine in THF (6 ml) and




10

15

(Exanpl e 83) as starting materials. Ex Conmpound NWVR
mz SM80 N(5-{[3-(1-Cyano-l-. 10.30 (s, 1 H), 10.03

W@ 3006003y 8. 20 497 1-Methyl nethyl ethyl) (d,PCGB2G05/002522

7.99 (t, 1 H, 7.89 (d, 1 H,_gperazine benzoyl]
amno } -2- 7.80 (d, 1 H, 7.64 - 7.72 (m 1 H),

IV%@I‘P& n@i}en I%af‘%ggag g? chln a§ea§%f? 1%_]{3& %‘ ]%h@uﬁs e rea%tlglzmlxture was
cdn®entZatéd undey tddupyd pdksiRe #1d }_ﬁnﬂ‘iﬂed bgi’rex%}se( ﬁﬁas@ sdithi- Z%I%%&%we

car boxan de

2
c}gomﬁtogaa(pég(lgwrﬁOOMHﬁi;ll@ 3®1(s5- B), dﬁdﬁMS(B 849 (d, 1 H), 8.00 (t, 1 H),
7%%2(7393 ik o thﬁ”izﬁ{) 41%15" NEEYT EELP 1), 7.31 (¢, 1 1), 7.19 (4, 1 H),

63%@”1! H)Ndkoxe(sﬁfla,rl)wmdﬁ 189 %s, %ql{)u'hd/pmpf S
- br ono-
- (1-cyano-I|-net hyl et hyl ) benzoyl ] am no) - 2-

E Wl gphenyl ) - 2- (met hyl thi o) pyrirriidine-4-carboxan de
82; 902 ng, 1.72 mmol) in 5.8 mM of DCMat O
C waShafbtleding Ridtpdufid Yasrobalddl Bithe Brob@dureif Examlet Meusing the
cl oud solztlon vvas stirred at-0 C for 30 mn.

DPEORSIER FRBe (ommergial nméah%%m)eswlgewn@aa@@) gyl Gbrepno-N-(5-

(30T S D SRS A 4 S o

(EaanlpldSﬁra&dtattﬂtgvmﬂmiﬂsoﬁ\c and water and the organic

| - F nnohgﬂ \A: i h l—l')n S _Na_g‘

B j @W%l ed (l\/gé‘@%R Evapor at i on of the solm/éntSM

{'}l(g)lr:;)ugfl5l ﬁé"y‘%?@%é‘& ifn dt?%oi hg@ g}@pé \‘AH%%EV"”\?W 1-Methyl

f un nketiyleayl) f i cati gnd, W& 2ﬂ9@$t093§7ﬁ3§’@ 1GBR00S5/ 00282 7azine

-59- Exanpl e 82 5-Brono- Eﬂa)
f 3{ PeuzOYHABIR ndet hyll 28Gh(d. 16002 6¢1- 70 (m)}l-li),rrei hyl phen

N (bl O P S T FRE R L 1 ety ) e
metteyl @mtdmmsg 7.20 @, 223, 4;51 14.644mipey))
(nethyl th yrim di ne- 4-carboxylic|acid

(o ’ggaﬂygémf- %4 mm@lf rﬁx‘-’r@ﬁp@ §032-88 - é%éﬁhmﬂ) and
4. 32
gln yd‘(jgﬁaéﬂlggF and t ez?elgc 1-%%’?3?@% S allowed to -

stir at 25 C for 15 ]h@ﬂj(ss6H§he reaction m xture ypas

pat-t—--enred—betweer—E-OQAc—and—wal-er—and-the of Lc

| A LI A" M A A~ mum > A > 5 vv

| ayer was washed with brine, water and dried (MySOH4).

kgt i on of the volatiles under reduced pressure 10
E%%?‘lgd the desired product; mz 525.

5-Bromo-N-(5-{[3-(1-cyano- 1-methvlethyl)benzcvﬂammo}-2-methvlphenvl)-2-morpholin-4-

yilpyrimidine-4- carboxamlde

To a solution of 5-bromo-N-(5-{[3-(1-cyano- 1—methylethyl)benzoyl]amlno} -2--
methylphenyl)-2-(methylth10)pyr1m1d1ne-4-carboxamlde (Example 82; 902 mg, 1.72 mmbl)

- in 5.8 ml of DCM at 0 °C was added mCPBA (77%, 0.710 mg, 3.16 mmol) and the cloudy

20

solution was stirred at 0 °C for 30 min. Morphohne (0.15 ml 1.72 mmol) was then added
over 10 min and the resultlng mixture was warmed to 25 °C and stirred for 12 hours. The
reaction mixture was partitioned between EtOAc and‘water and the organic layer was washed
with H,O, saturated aqueous NaHCO;, bﬁne and dried (MgSOy). Evéporation of the solvent
under reduéed pressure afforded the tile compoﬁnd pure enough to be used in the next step

without any further purification.



Exanpl e 83 6-Bronmo-N-(5- { (3-(1-cvano- |
- met hyl eLhyl ) benzoyl | am no }
W0 2006003398 phenyl ) pyri di ne- 2- carboxam de 15  PCT/GB2005/002522
6- Bronopyri di ne- 2- car bonyl chlgyide (Method 91; 0.113
g, 0.51 mml) was added to a stirring solution of
N- (3- no- 4- met hyl phenyl ) - 3- (1- cyano- | - met hyl et hyl ) be
E €8 (Method 59; 0.150 g, 0.51 mmol) and

5 tBrrbﬁBW k?—gﬁnﬁ é&ng-]le’m'e 1e%h hmidbh 1224 Eﬂet (L RYS
€ reaction mx VBS STITTe :

MB@Q@M&MUW was dil uted WIth DCM

nas ARBGTT R s Rehe BB (<SR Smr DB ehy Qethod 55

0. hm geplm; By, SSSBHR-3-PmBihY Bhib S rikdidine- 40&%(9%@ akﬂaétb 358 g, 1.44

used wi thout further” purification;

mF!IOé)pMU ¢h83F g.St- &6 trinmyg) milé}ﬁﬁa((‘sﬂ Qﬁ, 4Vb2 hmbllwaervpmbmed in 8 ml

‘%@Eﬁw EINE 7B RS Eh o I'ﬁﬁ) Wt B dtfiodiif toﬁi”ilaf‘oﬁ(sfo% The

~ reflctioh: Iﬁ&tﬂ'fgﬁs}ak paﬁiti@ﬁédl BéthRen B ASSdWvater ard thﬁm%a)mcﬂﬁﬂer was washed
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triethylamne (3.25 m, 13.32 mmol) were conbi ned

withhyige, otpser @ﬂtdéwél(l\’l(@@% Bvappratioh el theaolatides uridge n@d@ced pressure
t teokef lux for 20 hours. The 30
afﬂ@ﬁe |h8(r¢\é%ge>(<itp%§&d\}\7an§%éslzﬁbmed to cool to 25 C and
concentrat ed under reduced pressure. The residue was
then diluted with Et OAc and washed with water and
83The organic layers were then dried over

6-NRAREN (4. '{ﬂ3t<ﬁf£&n8‘fidm&80m, yl)%@ﬁz%911a£{h%}l’25§a% %h‘@%%owidine-z-

purifried by fiash cnr rapiy us CAC ard
camxamids rn/z 250. WO 2006/ 003378 PCT/ (382005/ 002522

conpounds wer e

- 60- t hod follown
pr ep o S %r%%é’&ﬁlrcéﬂ‘&f eh@{w AL Opld3rgg Ot} gnmol) was added to -
a §hE %maéﬁoﬁm(@%mlﬁ& QHEA LAY Y ALLA ngrﬂe@ggﬁ;aﬁmenzmde

ot herwi se i ndi cated) and es :
(Maghdd @lﬁakﬁﬁ)rgj Orﬂlzmﬁﬂil)knﬁtthgthylamme (0.213 Im, 1.53 mmol) in 5 ml anhydrous

Dél\/ﬁ%}(ﬂ%g r%ac t ot r %e;j \%’S%,si meﬁ%@bﬁ&%%gg;%a% reaction mixture was

'dlliﬁéd"'\‘aﬁﬂﬁ’ﬂ(ll\maﬁﬂ 'ﬂ%n“w&ﬁé@ﬁl)ﬁ}ilv@att& brdne. The og%amc phase was dried with
Et hyl 6- net g/]l 2- (4- et hyl pi perazi n-1 - hyl

Na:Seha(sprideso ety ed ieiaivae by rq;iap@bmyq;sat@to give the title compound that was
V, di ne - 4-.carb ate
us% %8&#%?&& pu? P%rhgl’/oéyét 252 Met hyl 2- chl or o- 6-

yl pyrim di ne-4-carboxyl ate
nmet hyI pyrl m di ne- 4 car boxyl ate 5 Ethyl
Pigpa Stanting Miaseria]s 266 N@thyl 2-chl or o- 6-

Method 1 ‘
Ethyl 6-methyl-2-piperidin-1-ylpyrimidine-4-carboxylate _

Methyl 2-chloro-6-methylpyrimidine-4-carboxylate (1.45 g, 7.77 mmol), piperidine
(0.768 ml, 7.77 mmoi) and triethylamine (3.25 ml, 13.32 mmol) were combined in anhydrous
ethanol (30 ml) and the reaction mixture was allowed to stir at reflux for 20 hours. The
reaction mixture was allowed to cool to 25 °C and concentrated under reduced pressure. The
residue was then diluted with EtOAc and washed with water and brine. The organic layers
were then dried over NaSO,, filtered and concentrated. The product was purified by flash
chromatography using EtOAc and hexanes; m/z 250.
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met h
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H 862 et hyl - 2- ( 3- oxopi perazin-1- 265 Met hyl
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=6- yl)pyrimdine-4-carboxyl ate

et hyheysllowids Bempo&ls %Y pb&e8 by the procedure of Method 1 usmg the
Et hyl 2-[ 4- (t ent - but oxycar bonyl ) pi perazin- 35

m]af

- 6- met hyl pyri m di ne- 4- car boxyl
yr pyrim di ne-4-carboxylate 9
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/EQME 4- @MF’@WA@?WP?M&@'MM n-
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-380 2

7Methyl 2-chloro-6-

méfﬁglﬁl)ry%%ﬁé{mg—tfcarboxylate

11

Ethyl 2-chloro-6-morpholin-4-
ylpyrimidine-4-carboxylate

272

Methyl 2,6-dichloropyrimidine-
4-carboxylate

12

Ethyl 2-chloro-6-morpholin-4-

ylisonicotinate

271

Methyl 2,6-dichloro
isonicotinate (Method 62)

13

Ethyl 2-methyl-6-morpholin-4-

ylisonicotinate .

251

Methyl 2-chloro-6-methyl
isonicotinate (Method 63)

14

Ethyl 2-[3-(hydroxymethyl)piperidin-1-
yl]-6-methylpyrimidine-4-carboxylate

279

Piperidin-3-ylmethanol and
Methyl 2-chloro-6- ‘
methylpyrimidine-4-carboxylate




Met hod 19

6- Met hyl - 2- pi peri di n-1-yl pyri m di ne-4-carboxylic acid
waeooa/oeBrit i on of et hyl
6- et hyl - 2- pi peri di n-1-yl pyring 1|d| n

(Method 1;

5 0.100 g, 0.40

e _addad ||r1-|u)nQAn Q

PCT/GB2005/002522

e- 4- car boxyl at e

in 6 M THE MeOH H20
an L) and t he

was @lm@ftﬁ midirél4- Bﬁboﬂnétbf' ca
Met ho s 20-49 The fol | owi ng conpou

the procedure of Method. 19, using
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27.1 mmol) in 100 ml of THF/MeOH/H,0 (3:1:1) was treated with lithium hydroxide (1.95 g)

20 1n 20 ml water. The mixture was stirred at 25 °C for 12 hours. The volatile solvent was

removed by distillation and the resulting solution was diluted with water, then acidified v.vith
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The following compounds were prepared by the procedure of Method 54, usmg the
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N-(3-Amino-4-methylphenyl)-3-(1-cyano-1-methylethyl)benzamide

A suspension of 3-(1-cyano-1-methylethyl)-N-(4-methyl-3-nitro-phenyl)benzamide
(Method 57; 4 g, 13.9 mmol) and 5% palladium on carbon in hydrazine hydrate (100 ml) and

: ethgnol (100 ml) was heated to reflux for 3 hours, then stirred at 80 °C for 12 hours. The

palladium/carbon was removed by filtration and the filtrate was concentrated under reduced
pressure. The residue was purified by column chromatography using an ISCO system
(hexane-EtOAc) to give 3.7 g (91%) of an orange gum. 25 °C NMR (400 MHz): 9.95 (s, 1 H),
8.00 (s, 1 H), 7.90 (d, 1 H), 7.70 (d, 1 H), 7.55 (m, 1 H), 7.05 (s, 1 H), 6.80-6.87 (m, 2 H),
4.85 (s, 2 H), 2.05 (s, 3 H), 1.85 (s, 6 H); m/z 293.



(Method 61; 2.10 g, 9.60 mml) in anhydrous DCM (25
m) was added nCPBA (3.65 g, 21.12 mmol) and the
w0 e@edBM8 m xture was allowed to stir at 25 C POY/GB2005/002522
mn. The reaction was then did-uted with anhydrous
di oxane (25 m) and norpholine was added. The reaction

léﬁ E ﬁture was then allowed to stir'for an additional
. The reaction mxture was concentrated under
r edupRooRh® EapR0Hd RIS bfd i
oRb B ofdiid RS gfapgfé&%@%@/%g%&ggg gme%daswsmg the

( Et QAc/.hexanes)
apPOPHERRN5/ 002522 ' 768- Met hod 65

NoL 4 l\llml-h M ) n|+rr\r\|ﬂr\n\|\ erLflunrnn‘g,t_hw_bg,g_Z?_njr‘lo
Dﬁr@olg‘?‘%ﬂ“'&ﬁ 4- met hyI 3- nltro phenyl ami ne (3.64 §/z 2USM

Ala

ol P R P (1B L 1 AR T YDA e | Method 55
(4. 85n@phél&15ynmby)y)baiﬁanﬁa@<ture was stirred at p5 C
for 20 nmin The reaction was then guenched with |wate

—

(50 M) and stirred for 15 mn. The solid was

| l.ected by vacuum filtration and washed wth
> Mﬁm A second crop of solid was collected fromthe

Méthl/k 5-ak16rd-2-(Gkthg 1tBio)BfrahidiHetd-BarBbxiaté 8 9 (1009 of
vvhltellght yel | ow sol1d. ): 7.35 (m 1

To aasgupﬁg sqlup,gn of75-ghlorg-gy(met thloajﬁgmgime-égcﬂbpxﬁmﬁmd (3 70 g,

| 18@(&*&?2@‘“ RSt Sromhu i mEhbyids BEAREN R beRoaennay

chl‘hrﬁla £Pe0%ilp90.40 mmol) and the reaction mixture was allowed to stir at 25.°C for 2
' ,{trlmeth yl -3-ni trophenyl)-3-trifl uoronethyl benzam de
10 hOE‘WE hq)ﬁ:agtgon ‘{gﬂcqgﬁenqat@ﬁv@| \oamgh@pd[ anhydiopy meHiapel @8 ml) was slowly

. ad:ﬁi%d ﬁih;deﬁa nitrdZeR hﬁndnph%t ()2(3”51"]% 3 ea %tl{vl\ﬁnﬁg éx%‘% OE‘?‘I éﬁg&%ﬁ to warm to

ours. xture
25000 Tht jeaatich micttn@otascbontértracdd ool edwoed pbéssie t& gd)e-the title

The o re. conbi ned and dri ed over
comgyl Sheh SRR St e P Bt B P A 60, Tre
resul ting product was purified by col um

‘ chromat ography utilizing an |SCO system
15 Mg¢thedsn6268t OAc) to yield 270 (92% as a V\,hite'solid

NNR 4&&10%% 60131m)ur{10 Mgeré Breggpefl Qy the g_émecglre]g'i) Mﬁfhoﬁ q1|) using the
ap oﬁﬁate 39rb6§y1102ac}i'a as dstBrfingSmatéidl) - Mz 294. Method 67

I\’Eei(lrrﬁdmypmndno) 6- nor phol i n- 4-yl pywi nj Sivihe- 4- car boxyl a

63" o i Mistyld Griichlespiseniaatinaty r i mi d 2\%4 %étfb@)lwowglcotlmc acid

6éélr\r/$n§@ #}ﬁﬁ }ﬁano Ryl lgﬁﬁﬁcmﬁ%te{lg S%él r I%Fhlébb'éfl?%bﬁlfo}gmmmm acid

hours. The reaction m xture was concentrated under
reduced pressure to give the title conpound which was
64i t hout further purification. Mz.272. ‘ '

20 Methyl 5-chloro-2-morpholin-4-ylpyrimidine-4-carboxylate

To a stirring solution of methyl 5-chloro-2-(methylthio)pyrimidine-4-carboxylate
(Method 61; 2.10 g, 9.60 mmol) in anhydrous DCM (25 ml) was added mCPBA “(3.65 g,
21.12 mmol) and the reaction mixture was allowed to stir at 25 °C for 15 min. The reaétion
was then diluted with anhydrous diqxane (25 ml) and morpholine was added. The reaction
25 mixture was then allowed to stir for an additional 3 hours. The reaction mixture was
concentrated under reduced pressure and purified by flash chromatography (EtOAc/hexanes);
m/z 258.
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Met hod 68 30 2-(Meth

| am no) - 6- nor phol i n-4-yl pyri m di ne-4-carboxylic acid
wWO/RG0PH3378 PCT/GB2005/002522

2- (et hyl am no) - 6- nor phol i n- 4-ggl_pyri m di ne- 4- car boxyl a

te (Method 67; 0.315 g, 1.25 mmol) in 40 mM 1 N

aau%oig‘s KOH was allowed to stir at 110 C for 30 m n.

2006/ 003378 PCT/ GB2005/ 002522 -69 reaction

NG AR A AR opRARDS R ohBde Thehafiaed pressure and

the Titre conpound was recrystailized fromwater. Mz

239.A sedution o69mefhyl-3-nitro-phenylamine (3.64 g, 24 mmol) and 3-trifluoromethyl-

oeBealg bR b Al Tb Ak bbb i atine (455 48

mﬂol) GTB)\%'m'Iﬁ'fQIIe)wdsrbtl%Qd o 29%C f&@@yrﬁﬁlo T %@%ﬂﬂn\g% ﬁl@ﬁ §Henched with

2, 4- di oxopent anoat e . ,
wa‘tcﬂ (56\1@&1 alstirsagldfotibd man. HEhm sdhd (v@S cn]lectelga}ovammﬂn fil@aor\ind washed

wi O#xe?{agg.% S?COgigﬁ%Lﬂfgog? W[ﬁ?rg? eﬁ;{e%t é%@ijgeﬁ{fﬁ Otlo ugtlveoanto\{\ﬁiidd of 7.78

g EooR %ebvrhﬁahcght m“swmemﬂatmrm&) 7145 @ﬂq 1, t7| e% (m, 1 H), 7.87
car boxylic aci 216. Method 70" The follo

(meariﬁoﬁdé (magfbr&ﬁﬁn(-‘ed By 10468 (priodiaus 826f Met hod 69,
using the appropriate pyridinyl amdine as a starting
material. Meth Conpound niz SM 70

. Methatgsy| - 2- pyri di n-3-yl pyrim di ne-4- 216 3-pyridinyl
am |

15

20

25

30

ne hydrochlorlde carboxylic acid 15 Method 71

Arflperomethiylbenzamide

21D &ﬁeﬁ*& ﬁ.»v'mgtmld; O3B SAPOXA R Em Ty Benzamide (Method 65;

324+ rﬁg;)&qhnmt)cqnylltmrﬁlm ohloZidé (113331gJ hinyl pvrDMFAR mel) S-as atitvekat 25 °C for -

12 Th A WP GOOL 48 m5edgragedyid cloroform

(5 ggﬁn%)e g’?ger Ié nit nggs%%]v%% k%rh&ﬁ o(?’\}ﬁ%ie Zégrd}lgp%@'{ydg%%odium sulfate and

coﬁmmltr)ateda'fhtﬁﬂdﬁdng peydudiOwas pmrﬁm byhelunes ﬂirbinﬁ’@) gfﬁ'p‘h‘y witifizing an
war ned to roomterrferature and stirred f

ISHQuSrY:%temrﬁ#@X%r@a“ém YRt da D) MasOpal s %WB‘FFethbMé‘FPO MHz):

YL 7 81 A0 YR 1, 095 USSR 1 21,

(s, QI B5QQT. (sEV HponatDén of the sol vent under reduced
pressure 25 afforded the title conpound which was used
in the next step without any further purification.

MMeba®d 72 Et hyl

-7 4-(cycl o- proDyl am no) - 2- (neLhyl t hi o) pyi :i m di ne-5-carb

Methylad-émethylamino)-6-morpholin-4-ylpyrimidine-4- carboxvlate
Ethyl 2-chloro-6-morpholin-4-ylpyrimidine-4-carboxylate (Method 11; 0.340 g, 1.25

mmol) in- 8 ml 2 N methyl amine in methanol was allowed to stir at 60 °C for 4 hours. The
reaction mixture was concentrated under reduced pressure to give the title compound which

was used without further purification. M/z. 272.

Method 68

2-(Methylamino)-6-morpholin-4-ylpyrimidine-4-carboxylic acid -

Methyl 2-(methylamino)-6-morpholin-4-ylpyrimidine-4-carboxylate (Method 67;
0.315 g, 1.25 mmol) in 40 ml 1 N aqueous KOH was alloW:ed to stir at 110 °C for 30 min. The
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Met hyl 4-chl or o- 2- net hyl t hi o- pyri m di ne-5-car boxyl ate
(1.0 g, 4.3.mol), 30 cyclopropylam no (0.450 n,

W@2006/00304 ) and triethylamne (1.8 m, 12.9 me{l/GBReN06/002522

WO 2006/ 003378 PCT/ GB2005/ 00252¢. -70 conbined in
anhydrous ethanol (5 m) and the reaction m xture was

heated.to reflux for 12  hours in a seal t ube. The
RGBT AT S PRt GBS revirE g o Al romipound was

rdeFREI A B watseghMfohout any further purification in
t he next step. 5 Method 73 Met hyl

4- met hyl - 2- nor phol i no- pyri m di ne-5-carboxylate To a

ut pon of nethyl
I - 2- met hyl t hi o- pyri m di ne- 5- car boxyl ate (100
6-'I@eth 102 %m )JID'VHm'i_’dlﬁé 4%%idMidhci@ C was added nmCPBA

ny, 41 nmmol) and the cloudy sol ution was
st ir ?f@d Salutltoh|0§ 4tm’mﬁm3’é@mr¢bnef lordr@hloride. (ONbg, A mmel) in 20 ml of

oSS Tt TR S0 I Dk fnoveaty

scilirh Ih%ﬂhoxnﬂ 8171, 19UmEmol] 08 MeBhioRARn MoOHY, ErMBSsulting cloudy
part i ti oned between Et OAC and water and theé or gani c

sqlatjosy wisestirddhedt hpurh aHpdicetdemperaee. dyepoatomafitosolvent afforded

*th@rtfél@%a%gﬁ glng}}/g%)él) Evaporation of the solvent
ce

p’ressure af f orded net hyl
4- et hyl - 2- mor phol i no- pyrim di ne-5-car boxyl ate pure

nough to be used in the next step w thout any further
Mﬂfl cation. Method 74 Met hyl

2- rm”fﬁé‘f?ﬁloﬁ/lr% Yormtunll ok U LR 1k %ﬂ%%ﬁrg Y Lty é‘@(l?mg the

oxyl at e
a@rmiﬂaba' pymdmyllaﬁrhdmeasmtsiaytingmwwmldl ne- 5- car boxyl at e

z" /I’)rm!\ /ﬂ/l/lﬂrﬁ’ l—'\ﬂ'-'\nr‘rml\
&H&l ﬁ’r“ﬁ%%}‘ldam ne (1.7 nl, 12.6 | Shre conbi ned in
PSR SRR Ry B

s | egbegyligaied under reduced pressyre and used
\Mt hout any further purificatjion inlthe next step, 25

Met hod 75 Et hyl
it opr opyl am no) - 2 mor phol i n-4-yl pyri n di ne- 4- carb
Met hyl 2, 4-di chl oro- pyri m di ne-6- car boxyl ate

Eﬁhqll @-( @/cldbr&lmﬁlﬁﬂlo) 0 W6 rBRE1BRY VA dine D5 - Boflate -

% wer e mbi ned 1 n anhydrous ethanol (19 ni) and
t he @aé@huaﬂn ﬁf sthylrde(cyeleprapylaomiee)-2-0msthy thigdpyaimbiilient5-carboxylate

OLERRERE reidr S ) pan B st kol e s mepma oo, -

3.968, 123 ﬁﬁxﬁ&l}fﬁﬂ thé cl@ﬁﬂy 9&1@1&@1 '5ﬁgflirfelioat mla te%{ﬂéra&%%mﬁm

wi th nor h0|ne (0.422 4.85 mol

Mprheting (hd mé 8(@2 nell), W@ dadrover. 10T anldé]smtetsulhgg mixture was

R80T Bt
bethiveit X A dnd ﬁt@%ﬁd&ﬂ@ OMAHA AL ehlal vEH I i E|I2© r éaﬂﬁated ‘aqueous

The organic | a
NaHCOs, brine and dr1ed (MgSO4) Evaporation of the solvent under reduced pressure

afforded the title compound which was used in the next step without any further purification.

Method 72
Ethvyl 4-(cyclopropylamino)-2-( methvlthio)pyrimidine-5—carboxvlate

Methyl 4-chloro-2-methylthio-pyrimidine-5-carboxylate (1.0 g, 4.3,mmol),'
cyclopropylamine (0.450 ml, 6.46 mmol) and triethylamine (1.8 ml, 12.9 mmol) were
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WD 2006/ 003378 PCT/ GB2005/ 002522 -71 were then dried

(MgSH) filtered and concentrated. The product was
w@eos03sads by flash chromat ography usi ng Et QACPEIGB2005/002522

hexanes; nfz 293. Methods 76-8g 5 The follow ng

conmpounds were prepared by the procedure of Method 75

CTHBALI TV SRS EHEIC b EAbE Feh e TRt Iy rffux for 12
h(ﬁﬁféaiﬂ zﬁ@afed%ﬁﬂ)@ %e 95a@ﬁ$r‘l“g§ﬁ}1fe'\gésc %’)ﬁh ?ﬁ'ﬂ WRIdef 1te'd{19ed pressure and

materials. Conpoun
uszd GVlﬂlonbarpihﬁurthcr puif@2Rominrthénbsitrseep.
yl pyri m di ne- 4- car boxyl ate 77
Et hyl 2- nor phol i n- 4-yl - 6- pi peridin- 320 pi peridine
Mbthddyy | m di ne- 4-carboxyl ate 78 Ethyl
MZ- rmr phol | n 4- yI 6 p| peraz_l n- 321 p| perazi ne
4th ’ - . A

6 ! (nﬁ ﬁ%&rgﬁ?lx 8§1@¥{1}&£%e me V' )Zn 81‘ylthlo—pyrimidine-5~carboxylate (100 mg,
0.47’Z nﬁi‘kﬂﬁﬁﬁ o DINRY 0 P %dée&ﬁt?ﬁﬁ{/éla‘gf#g*z thefti B 'ramol) and the

6- (et hyl am no) - 2- nor phol i n-
claudy soyutiom whisrséizrgd ehihisoryipertagir forB0hyin. Morpholine (0.1 ml, 0.94 mmol)

ol AR B R S SFB POBSRd o 2 s i
o619 heurs TRt AhR 8 4:aY bhrtididRed between EtOAc and water and the organic
NN- di net hyl et hane- 1, 2-di aimi ne am no }

layer vrasrpssbed with HpOpsatimatedi aqueous NaH GO priat enddrie S Oy).
Expay{%aglg)ﬁe o? §fe] s%Iv(eH‘y 191{#)( eglﬁct:erhy%%sgﬁfzeﬁafh)(r&e% mRt)hyF4 -methyl-2-morpholino-

pyammmys:mmmatb burtenang to bel wid inMihe nder stertRithx )ﬂh}aﬁﬁther
Met hod 84 10

F@V@1ot)ropylan1no) 6- nmor phol i n-4-yl pyri di ne- 2- car bo.
xylic acid To a solution of ethyl ,
2, 4-di chl oro- pyri di ne- 6-carboxylate (700 ng, 3.18
Nnnhd®7 n 6.5 nl of absolute Et OH was added
- 3. 18 nnDI) and tqe

room

, o Cd 0t 5 ' 4
t emmges Pﬁ%hlf%ﬂt 0 g0l ﬁ%uv 18 & 428 mmol
VO 2006/ 063378 PCT? 6%5‘0@%‘%2@% (B85 Lard RGO B rmor),
morpholine (0.440 ml, 5.05 mmol) and triethylamine (1.7 ml, 12.6 mmol) were combined in
anhydréus ethanol (10 ml) and the reaction mixture was heated to reflux for 12 hours. The
reaction mixture was concentrated under reduced pressure and used without any further

purification in the next step.

Method 75 ‘
Ethyl 6-( cvclopropvlamino) 2-morpholin-4-yvlpyrimidine- 4 carboxylate

Methyl 2,4- dlchloro—pynmldlne 6- carboxylate (1. O g, 4.8mmol), cyclopropylamine

(0.370 ml 5.35 mmol) were combined in anhydrous ethanol (19 ml) and the reaction mixture

~ was allowed to stir at ambient temperature for 2 hours. The reaction mixture was concentrated

30

under reduced pressure. The residue was redissolved in anhydrous EtOH (10 ml) and

combined with morpholine (0.422 ml, 4.85 mmol) and triethylamine (1.7 ml, 9.7 mmol). The

~ resulting mixture was heated to reflux for 16 hours. The volatiles were evaporated and the

residue was then diluted with EtOAc and washed with water and brine. The organic layers



-72 afforded the desired conpound as pale yell ow

solid. This conpound (600 ng) was then
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Method

10 4-(Cyclopropylamino)-6-morpholin-4-ylpyridine-2-carboxvlic acid

To a solution of ethyl 2,4-dichloro-pyridine-6-carboxylate (700 mg, 3.18 mmolj in6.5-

m] of absolute EtOH was added cyclopropylamine (0.22 ml, 3.18 mmol) and the resulting

pale yellow solution was stirred at room temperature for 1 hour. Evaporation of the volatiles
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WO 2006/ 003378 PCT/ GB2005/ 002522 -73 col ourless oil.

NMR (400 MHz): S 7.70 (s, 1 H), 7.40-7.68 (m 7 H),
we2®60¢0378 1 H), 5.38 (s, 2 H), 4.70 (d, 2 H),Par/oB2qs/002522

3 H; mz 273. Method 87 5 5-Banzyl oxy-isophthalic

acid dimethyl ester A solution of dinethyl

5- hyd ht hal 10.5 g, 50, ool 50 m_ of
SIS LS T RO, Sty hsaEhdP e PGS (0P aEhas then
d&%NEH‘?ﬁ )0 SH19@VPPSAd J}ﬁ 61%1%% 98 m1S3 41 Wfflol) Has Mdf%i% h3nicrowave
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tubealﬂjelr@en:tlﬂh xital heated Smuﬁwqibeﬁmw Cliengik s lwﬁdrdwfaee anth0 °C for 2200
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for 3 hours. The reaction mxture was th

WEFSI cmsek@é in B9 sl gk M pad a@a A A QI (3em Wéw)/\lé’lﬂ% a@@dnmwresultmg

Cocl LP% tl%ﬁ.ﬁé%?%%d (;J 5@ éor lgblv ?%I%er\fr@ﬁcﬂ?alf l I d%oivenisga)gﬁi adjusting

25

V\D 2006/ 0033 05/0 2522
solid.

thd pAQo 650th @;gm&}ég%glg)gcﬁ 1]ndoofigic(agid @ 16Mig) s Zso?A6d as yellow

© Method 86

30

3 Benzvloxv S—hvdroxvmethvl-benzow acid methyl ester
A A solution of 3-(benzyloxy)-5- (methoxycarbonyl)benzow acid (Method 55; 4 5g,15.7
mmol) in anhydrous THF (30 ml) was treated with BH3-dimethyl sulfide (2.0 M in THF, 9.5

ml, 19 mmol) dropwise under mtrogen at 0 °C. The mixture was stirred at 0 °C for 30 min
then heated up to 60.°C for 6 hours. The reaction was quenched with H,O (5 ml) and the
resulting mixture was concentrated under reduced pressure. The residue was then purified by

column chromatography utilizing an ISCO system (EtOAc-Hexane) to give 3.73 g (87%) of
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-74- Met hod 90

3-(1-Cyano-| - net hyl et hyl ) - 5- (2- nor phol i n- 4-yl et hoxy) be
wo2@soomes d neth 1 ester A suspension of PCT/GB2005/002522

3- (cyan-di net hyl - et hyl ) - 5- hy OXy-benzoic acid net hyl

ester - (Method 89; 500 ng, Q nmol ),

hollnopr yl chl oride h drochlor|de (594 97 5
calinless 1l ST (A0 HHEE P Car bBac-40-7 S 161, g 1258 (brichl), 5.8 (5,2

odi d 35 ng, 0.23 mol, 0.1 eq)
Hi%@g&%ﬁiﬁgg eaﬁ) W/%?éefl ux for 5 hours. The salt
was filtered off, the filtrate was concentrated to

rovide the desired product. Method 91 10
Mg_lB}Q:ﬁﬂopyrl di ne- 2-carbonyl chloride Oxalyl chloride

. ] a dtoastlrrlng sol ution
_gm@?_zg?mﬂ%gw_&s isopithati R —m—%ﬁ%-bmda L %ﬁ ic acid (0.875 g, 4.33
mol )\ sallildeberlﬁﬁ’ethiﬂGPB))drb)fyléi@hfﬂalatfﬂ(ﬂbﬂjg @0smioNiaBd ml of

the reaction m xture was stirred for 1.5 hours at 25

andydrpie DV was GRatedimith heazyldsomigh &éﬁtmlaég &pelg €ropwise. The reaction
R4S R R ok Bt 15 el ATRRU Lot v v

qﬁenﬁ(?—x&ithTﬁﬂBheﬂubq/hl(djﬂlﬁe«tdulﬂnESthly vae K%lleicted byhvacuum tf‘ﬂtra‘uon. The
11 n - et t - :
SO@H%?V?& *}ssﬁpyv(at@z{dﬁé@mnﬁﬁ 291%03’161)‘7”&1&62 desbred p&.{% ) o4 8870 NMR

MR P T3 I T H g D A ok RR (503 & 6D

7n&321.nethylphenyl)pyra2|ne 2- car boxam de (Exanpl e 25;
40 ng, 0.097 mmol) in 0.5 mM of anhydrous THE at
anbi ent tenperature were added TBS-protected 2-hydroxy
MRfRladgdehyde (50 ng, 0.291 nmol) and NaBH(OAc) 3 (62
9 mol) and the resulting mxture was stirred
-Benzvltﬁwhbm@hané'hﬂfmldxumthv%hmmw acid methytediet ween

t he or [ washed, wi
b i 15 SO SRS Ry e e PO SetL e b er (Method 86;
SOQUEIMRSS Sty DERLDADESSUEARIO-Load Do
trith@B]:hﬁﬁ)&’:%GWBg,FzKZTmZ%ﬁ) ﬁmﬂlﬁéﬁhane stibfonl dhll dvislel(3. 18 g, 28 mmol, 2eq)
w%re g&%d&e@%fctlée y. rq'ﬂe m1(xt3re was stirred at rlooéI tempcgrle?%u)re foézl_}'logrsl The

resulting salts were filtered off and washed with DCM and hexane. The filtrate was

concentrated under reduced pressure and then purified by column chromatography utilizing an

" ISCO system (ethyl acetate-hexane) to give 3.79 g of a colourless oil as the desired product

(77%). NMR (400 MHz): § 7.12-7.40 (m, 8 H), 5.05 (s, 2.H), 4.91 (s, 2 H), 3.60 (s, 3 H), 3.00
(s, 3 H); m/z 351.

Method 89
3-(Cyano-dimethyl-methy])-5-hydroxy-benzoic acid methyl ester

A suspension of 3-ber;zyloxy-5 -(cyano-dimethyl-methyl)-benzoic acid methyl ester
(Method 53; 1.7 g, 5.5 mmol) in MeOH (20 ml) was treated with 10% Pd on carbon (80 mg).
The reaction was then placed on a Parr hydrdgenétor at 48 psi for 3 hours. The reaction
mixture was then filtered through celite and the solvents were remm-red under reduced
pressure to give a white solid 1.2 g (100%). NMR (400 MHz): 6 7.60 (s, 1 H), 7.36 (s, 1 H),
7.20 (s, 1 H), 3.88 (s, 3 H), 1.72 (s, 6 H); m/z 220.
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4 5 (1) wherein: R ng Ais carbocyclyl or
heterocyclyl; wherein if said heterocyclyl contains an
WO die/oosret y t hat nitrogen may be optionally PCT/GB2005/002522
substituted by a group selectegyfromR3; Rl is a
substituent on carbon and is selected from hal o,
Ltr cyano, hydroxy, 10 trifluoronethoxy, am no, -
M;é#%ﬁ%, car banoyl, nercapto, sul phanoyl, Cl 6al kyl,

3 CI?-_C@}@MC@ﬂﬁéthvle@DGﬁkiCMhohﬁij@l@fhlémenﬂc_5@1& RN |ester
Cl . 6al kanoyl ox N- ( C1. 6al kyT')am no,

N, N- { GrsEasiRy o Qa{ﬁyafm@ d1m@th@hm¢g3y@y$-hmdmy-bmmow acid methyl ester

0 B S ZR oD, Mot e Sy bR R a0 R4 e 2.97

mb, (13 quqidcadsl)mb@bmts 15\%&@@ mBRI, KN 9 S BhBARYbdide (35 mg, 0.23
Cl_6al yI sul phonyl am n car bocycl yl - R4- or
mpwldk bed)dn pretmes Was},\h@t@i tq rq:ﬂlu;q«@y Sheutspihe pedt Wwes filtered off, the filtrate

. r nore R6; and wherein

W%%z%%rgﬂhete o%\glg %%%gg% aprﬁguc N -NH noi ety that
nitrogen may be optionally substituted by a group
selected fromR7; R2 is selected from hydrogen, hal o,

cyano, hydroxy, trifluoronethoxy, am no,
6-@%98&3%1@?@2 Ry cHigigapt o, sul phanmoyl , C1_6al kyl,
bal’kenyl, CZ_bal kynyl, Cl_6al koxy, 20
01 Gékdiﬁlmhj{cbndeC@ %ahk 20 Byhioxl wabla( @ Hal Kirtipgsolngon of 6-
n

6al kanoyl am no
brw&@mé S g 0 STRe (! Btal) MG Asgps) in 20 ml
dx%ﬁébﬁl\%ﬁ?ﬂ@h fé&h%fﬁ'rﬁl alé§l t 1.5 t25°
C 6al koxycar bgnyl R ags x?edzﬁoﬁharr%oulrsa P C Ehereactlon
mn&tlaa ey bylzcs:utrphé rtmsl¢r redinpeﬁ atdsgurs td givetiyd tathd <mmpound that was used
2 cHC ﬁ 58 or héeterocyclyl-R9-; wherein R2 may
gﬁ%’ﬁ \m a§11983t|tut ed on carbon by one or nore
R10; and wherein if said 25 heterocyclyl contains an.
-NH noiety that nitrogen may be optionally
Methodi92 uted by a group selected fromRI1; X1 is N and
-0 (8o @ Aol PdeRERAGC Y (%??QE%QQYP%X&,_M% )

be}@o\&TamlnﬂdBmmﬂlﬁﬁlﬁénM)@Waimea ¢a$bc§@.hﬁ@é ed from 0-4;
wherein the val ues of Rl )ézbe the same or dlfferent

W0 JoBsdenare Pamineyaos] bk semo- rmetbylethvl)iRugowdagmino} -2- -

o BIPRS00 7B g
anhipdroapTHF as anpleatreydperaGire Gﬁlrcka/dded @23$pfdﬁ<&md 2-hydroxy acetaldehyde

| (ngffrg@ §@Ei%9cpl& %}}d’ %%%%%@b%%@ %aga %Zﬁénmol) and the resulting mixture was

25

B
Wz@heCBwltk ¥16¢ @)nae wttbdmﬁdﬂ\égs&;) ar Heae&’aon mixture was concentrated under

red g Py St B e St SRRy P SR R o 575
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carbocycl yl -R13- or heterocyclyl-R14-; wherein R6 and

R10 i ndependently of each other may be optionally
W@ aips03308 ed on carbon by one or nore R15; andreiveBei0s/002522

i f said heterocyclyl contains.7en -NH noiety that

nitrogen nmay be optionally substituted by a group
C?%llﬁ)f%ed fromR16; 10 R12 is independently sel ected

rom hydrogen, halo, nitro, cyano, hydroxy,

trifluoronethoxy, am no, carboxy, carbanoyl, mnercapto,

sul phanoyl, d 6al kyl, C2_6al kenyl, C2_6al kynyl,
l.c1_6Algesippundel mamrled®y| , "C1_6al kanoyl oxy,

N-(Cl . 6al kyl ) am no, N-(ClGaIkyI)Zamno

Cl1_6al kanoyl am no, I\I-(C 1- 6al kyl Xcar banoyl ,

N, N- (Cl _6al kyl ) 2car banoyl, Cl1_ 6a kyl %Q)a wherein a is

0 to 2, Cl_6al koxycar bon)(D

Cl_6al koxycar bonyl ami_no, (CI yI )s I ph yl,

NN- ( Cl _6al kyl ) 2sul fhansyt, NEL 6 N N 'no,

car bocycl yl - RR%), z‘hetrocmclyl R18-F wh rlei n{R12
o0t her may be opti o@ésu

i ndependently of e%s X
substituted on carbon by one or nore R19; V\,herel n
if said heterocyclyl contains' an -NH noi ety t hat
nitrogen may be optionally sud¥tituted by a group
wh&kgcted from R20; 20 R19 is selected from hal o,
nitro, cyano, hydroxy, trifluoronethoxy, amn no,
C ar meg A mmnrﬂnmyolyl or Ine¢roayilyl; whedephi@ ez |hete§k%6@'|l Kdtltains an -NH-
Ike al kynyl , Cl1 _6al koxy Cl 6 anoy|
m@fty Hé%ﬂnd;}@’ bq\p}gt@nagg FUGFTTuteH lﬁ()a group selected from R>;

NN (
T e T N
triffio®aieklydxg( @hino, wirbogi, narhameylomeﬁcaato sulphamoyl, Cyalkyl, C;.¢alkenyl,

Cz%?%%'lé §3|)1< %kj]?(j 90 E%F?AWVIG %ngﬁignoyloxy, .X’l (aCTg'Qll%yl) amino,
NNb{dl%lkﬁ?Jahﬁﬂé )c%%mk&t@m ho, J(c?gc{ ngn Cgpga&#?pyl ami no,

car bo { hét er ocycl rein R19
N, Helfor ol kphcadaaiol Csm&ikth(Q)a@vhewn aas 0N,y @lkexmarhsmiye

R gl RSB s Ry o 8,

£fholasdly L Rt-efl hbtercy iy RRrp.. “ﬁﬁk eehak :
caRg $ R}Z’I’.3 i Ir?l }IGI‘SIQ e@&R %Rgzb‘éa@}pggﬁegl epgshtﬁgtﬁd%ﬁ carbon by

ong &F g@g@a‘s,fa,n@ Avheredn pfé@td h@@o@oﬂﬁd con@ins anNNR2 Boicty that nitrogen may

be ngﬁﬂu%t%%gk?@@)‘%%%%ﬁ? hRg(SO) 2-26 R27, R28

‘and F9 Stﬂécﬁed ﬁdﬁﬂ@m@&h hals eliest gﬂﬂoﬁydﬁl@lﬁlﬁfbn%thoxy, amino,
1 6al and s is O- WO 2006/ 0337
ca Y{% G@@Q@t@-wlpﬁmmmﬁl oRiryl, CreadienRh - anlyRAAC, salkoxy,

C%&lﬁaﬁd}‘# 321063 %H&L@{X}S 9\{ %c}[ gﬁy %?ﬁony Mﬁbb‘%&:ﬂ?&i IElé’lgbonyl
cledkmmdémow«cl iaﬂg};}cyfb)amyb ﬁm?@‘ llyacarbamoyl, C, Alky1S(O),
r z zyl ox
WHSIERS 6.1 0 i RO B h RSy AR o
N, Nf{@? %E}qﬁ@ﬁltnﬂalﬁ@}lle@f &ﬁ{tyil]sru%ﬂoﬁ? J] lchBe %%D or heterocyclyl R’-;

hydroxy, rifl’uor ome TUor orey
Wh@emm)axyqay(ba roptiomatly, subgtitezpon, caﬂmhﬂblyamey)k moteR Hy land wherem if said

hox hox cet acet oxy, . hyl ami n
hetgm&fﬂgm aln% Yﬁt}h at ni o gen may e >(/)ptlonaEly substltuted by a group

selected from R'';
X; is N and X;, X3, X4 and X are independently CR12 or two X1, Xz, X, X, and X
are N; the other X;, Xs, X;, X4 and X5 are independently CR'?%

n is selected from 0-4; wherein the values of R} méy be the same or different;



10

15

20

25

30

di et hyl am no, N-nethyl-N-ethylam no, acetyl am no,
N- et hyl car banoyl , N-et hyl car banoyl
wWORMNedseg hyl car banoyl, N, N-di et hyl car banoyl , PCT/GB2005/002522
N-net hyl - N- et hyl car bamoyl, netfyl thio, ethylthio,
met hyl sul phi nyl, ethyl sul phi nyl, mesyl,

oeyloopl et 0 st
trlﬂubi-oﬂleﬁﬁbd?yhrﬁﬁio MH&W carb&lsn ldhﬁ%&%{os ShIBRART a?l g/alkyl Cy.salkenyl,

N- net % - N- et hy ;aé]?ham of a arrra eutic
Comalkypy Qlealk,%n Cy-bpdkanop] GMsalhandyé)m’s DG galkylxminaj d

N R RIBBE el lagning. N Crgaliodeppbgmor

N, M(‘G fshlkoh) eamahil), @@MSIOQWJM& a is 0 to 2, Cy.¢alkoxycarbqnyl,
nyl ) pyrim di ne-5- car boxam de. 15 2. corrpou%ci1 (%n
N %rqﬁ‘ﬁ?y splphameyl, A, %E@mﬂw@eﬁmlmamwl ai‘acselﬂiylamphos;dhmmo

cafb'%@%«ﬁ?lf R13a81Aﬁ%co n%‘f 3}{%‘& oF }%IF?TB ﬂ% & ;(ed %p%fggeﬁ/_\ly of each other may be

opphmllymnb&ﬂtutbdloh}baﬂa@ﬁ%@to@b lo@ nfoad R15t BEd RQEreirAi¥ sfill MefBSbyclyl contains

Z&Ib‘isn either of clains 1 or 2 wherein RL is a
ang tI?QIE‘é{ﬁ]E‘atélﬁerz’&PW berpptiogaliesubstiatedihyongroup aslksted from R';

glrjbg%llz?sﬁl%lg n C r%%%{% ?Oﬁ%@gnﬁr%efo oi/\%ya]n&lwd%(y,

tnﬁ@cbrermaénbxy;mmnh,&iadqoxgymbamylhﬁé&ﬁ%toyfﬂgﬂan@f -C1- 5alk§11 Cz galkenyl,
nd of formila

t b
ngglgﬁ@ﬁngb q?‘gaq:l %ﬂ‘é@%lppaﬁﬂ%éané’& Of‘YiMége@ﬂkyl)iiﬁllé%éu ned
N, ﬂf(ch FalRAYaBR, ef. segkeiﬁo%n)ilm@’ JWC@ 6%}1@})%bhﬁlopydr ogen. 5.

A conpound of "‘fornula (I maceutt ¢al |y
N, J&d@epﬁ”@ﬂbzearbaﬂnbylt ﬁesaéb)ﬂS(Qi)s Whlemlmmd; 0 for2 &]’i)galkﬁﬁyc@fbonyl

C R BB AP Gyl s by saipiDoebisbnmeyiao
C, %ﬁﬂsul@hoﬂﬂlarﬁﬁi@ Mb@'y :Y)NRIX%I hé%r&?&%lgﬂrﬁh%%{” dxaendently of

X, and X5 are X4 are
cacky @they magj be 9(3103n]é{y s@s'g’ruéed@m@;rbdmby o @rnnlorXERl%g radd M;herein if said

g L e L T L IR S .

seléo‘terhfrbym%;gen hal o,  cyano, am no, carboxy, carbanoyl,
C 1 6al kyl ) am no, NN-(CI 6al kyl ) 2ami no,

N— ( Bl JéaﬁPlt@s}qesi % @rlb@r%ywl ro,@ya@w}wwsyo)ﬂmwmmxy, amir®, carboxy,

carga Gge ft‘)é. {oy Lu‘lﬁﬂa?no %ﬁ%h&[ (E’yglb)(ényé,g%? %‘H‘?{Wﬁr 1 6rﬂkoxy,

Ci @Jﬂbmovt lﬂlgﬂkm}’mbNr(@}{aIBﬂ%rﬁmo mmne(GRkBlicyBpghinber ei n

; h 5 NH h
Cr Ty Do) mgﬁr?x&l?&%&” aliebbaneldipalkyISO),

wh&%ir?&IsQﬂtofzr @‘“6a118%é%c o lscsgil?og%%b&gﬁgﬁaﬁ%' Re (S YaARMDsulphamoy,

hydr oxy, am no

N, Nﬁ(@ke{a@lﬂ)@aﬂp@mﬁ?hrﬁmdky@]lpﬁgﬂi)gmmgcdrbmylc@ﬂﬂR%b diﬂheterocyclyl-Rzz
t t
WS R P B ORI 8 ORI R more R: hnd wherein if said

heterocyclyl contains an -NH- moiety that nitrogen may be optlonally substituted by a group
selected from R*, '

R* R’ RS, R, R:, R R R® R and R® are independently selected from a direct
bond, -O-, -NR?)-, -C(0)-, -NR*)C(0)-, -C(O)NR?)-, -S(O)s-, ~SO:N(R?)- or
-N(R29)SOz—; wherein R*, R*, R* R and R® are independently selected from hydrogen or
Ci.salkyl and s is 0-2;
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10 R17, R18 and R22 are independently selected froma

direct bond, -N(R25)- or -N(R26)C(O-; wherein R25
wanwe®eB7@ar e i ndependently sel ected from hydr oRenGBRDS/002522

is selected from Cl_6al kyl and-Cl_6al koxycar bonyl ;

R23 is hydroxy. 15 6. A conpound of fornula (1), or a

h [ I ble salt, thereof, as clained
P R B R e R e PR adeptl Slet b Bomat bl €1 aallanoyl,
0 ; ' 0 & QF
O R, O R ey e B VG, AR AR
N.N-E1Nalkygarb@&hdyl, Bertdybibenzyk&y¥arBon@Obehz6y]) and\gﬂaeliﬁingphonyl;
Ri [ l: R ,is a substituent an carbo nd is
1 TR grd AL R ndepsagenily SeRHER bt SBp. cye0, hydrony,

R L84, B g, | g e,

etbed, mythosy e thByanestyl GREDXY ometiylaarivo, ¥thydarainy; dix@thyk@nino,

. : . e N X2, X3 and
ai Qo Ens sy e haingts PeronaBito. M gcgiabagiovio iy carbamoyl,
. o 3 3 2 a " .
R e 1805 AL 5SS e e,
ethyliig, Wyt dgephingh ey tsuipbinytomesyl sthylsudptiony], methdsysarbonyl,

et@%@?&é}li’ jg{fﬁ%tpylisﬁﬂyé{xﬁﬁly {ﬁ_ﬂ)ﬁ%ﬁ%ag}ﬂ%wg\?R’%Hﬁ‘:ﬁ{ylsulphamoyl,
N, iVrdigthghiphambpedrybretiydov-cthy s2iphxgbgixyet hyl ) ami no,

cycl opropyl am no, 2-(hydroxynethyl)cycl opropyl am no,
OT [ PDSIHEREH %etl]wﬁcyg)m‘ql,@?a t thereof;

ot b S LA AR AGT Byt ot -
(trifludratnethy Dydreny oninbl prenplypyrivaidhehy dirduyahidyl ) am no,

N- et hyl - N- ( 2- net hoxyet hyl ) am no, nethylthi o,

N- et hyl car banoyl ,

2. A compound of formula (I), or a pharmaceutically acceptable salt thereof, as claimed

in claim 1 wherein Ring A is phenyl.

3. A compound of formula (I), or a pharmaceutically acceptable salt thereof, as claimed
in either of claims 1 or 2 wherein R! is a substituent on carboﬁ and is selected from C,.¢alkyl
or C;.galkoxy; wherein R' may be optionally substituted on carbon by one or more R;

wherein R® is selected from halo, cyano or heterocyclyl-R14-; and R is a direct bond.

4. A compound of formula (I), or a pharmaceutically accgptable salt thereof, as claimed

in any one of claims 1-3 wherein R? is hydrogen.

5. A compound of formula (I), or a pharmaceutically acceptable salt the;eof, as claimed
in any one of claims 1-4 whérein: - : “

X is N; the other Xg, X3, X4 and X5 are CRlz; or X; and X3 are N; X5, X4 and Xs are
CRIZ;‘ or X; and X4 are N; Xy, X3 and X are CR'% or X; and X are N; X3, X3 and X4 are
CR'; or X, and X, are N; X, X3 and X5 are CRIZ; or X, and Xs are N; X, X3 and X5 are

CR'%; wherein: ‘



10 N-cycl opropyl car banoyl, norpholino,

2, 6-di et hyl nor phol i no, 2- (hydr oxynet hyl ) nor phol i no,
wQEr@enesdrs- 4-yl , 1- et hyl pi perazin-4-yl, PCT/GB2005/002522

1- (t-but oxycar bonyl ) pi perazi n-#-yl ,

tet rahydr opyr an- 4-yl am no, 2-oxopi perazin-4-yl,

pé?%l)e&e i“glﬁ'g}’pﬁgeé%%(ﬁ %yéﬁo%!an halo, cyano, amino, carboxy, carbamoyl,

C ¥, dy- @B&y@ﬁﬂﬂﬁ%ﬁﬁfl@gﬁ%ﬂé N-(C Dearb 1,C 1S(0),
l%agdgdr o%%l eridin & % lnOr ox( pilGEpI)Hgl)%ﬁrn%ni?};/’i 1aalky1S(0)

whegeipiaga O} efr czysl)y]l-&n mij hem:rqpyglfbem dﬁh@‘pm@iy |1131¢pgt@dently of each other

B B gl S5 PSSy e ety kR eterocye -
5 contHikaehoNH- mbl,ety B mﬂ‘bgbn%né/}} be t@%ﬁdn@llﬁ stﬂbsﬁltute(ﬂby 8 gro B selected from

Selected from1l or 2; wherein e val ues of
R'the sane or different; or a pharmaceuticall y
accefgﬁ %ée?ec%&i %oﬂllﬁf 8§anozﬂyd%§§‘ ahfio, %, GL & Rako3Al d

N, Aﬁ(al’nsmldlyﬁzaimﬁtb f(S/llshﬂtbQ?eabbdn?z}ammhhysf hé&erokPelyl-R*-; wherein R' may be |
tr| f 1 uor enet hyl )b enzoyl ] am no :} phenyl)pyrl m di-ne-5

op! 1@3%15/0 iiyted ap ¢ ﬁboedwp%w Rormula (1): R M 0 0

A R )#17 A 1 2

10 ( )SIQ ,%DR[ S?Eih?{- i%rg?l%de? ﬁg;lséeﬂgtﬁfl(ﬂer%az 213%01@95&9 Ae. or

N}(R )@@)hy\k/hﬂlemﬁ afid Rtyart nxdepmydleaﬂhy mgc-téﬂ from hydrogen

I 4- d V\D 2006/ 003378
o PR B B e e O «

- (1- I@%&Qg}@yd]:o >t hyl et hyl ) benzoyl ] am no b
- 2- net hyl phe)ggil ) - 6- nor phol i n- 4-
yl pyri di ne- 2- car boxam de; N—(5 {[3-(I -cyano- I

- rret I eth am n
15 6.1y cr s SYEPRYIA By KR o AL At gy Byt fififofas claimed
inafty 6a¢ bPHaimsdes wherein n is selected from 1 or 2; wherein the values of R! may be
N-(5-{[ 3-(1-cyano-1-nethyl ethyl) benzoyl ] am no} - 2- net hy
the pavehy Jifferest.di mor phol i n- 4 yl pyri ni di ne- 4- car boxami de;
.N-(5- { [3-(1-cyano- |
-.met hyl et hyl ) - 5- ( 2- nor phol.i n- 4-yl et hoxy) benzoyl ] am no
7.} - 2A compound of formula (I):
. met hyl phenyl ) -6- (cycl opr opyl am no) 2-nor phol i n-4-yl pyr
im d| ne- 4- car boxam de;

o
5\ )<3

@
wherein:
. Ring Ais phenyl;
) R! is a substituent on carbon and is trifluoromethyl, 1-cyano-1—met11yiethy1 or
25 2-(morpholino)ethoxy; (
R? is hydrogen;
X is N; the other X, X3, X4 and X are CR”‘; or X and X3 are N; X5, X4 and X5 are
CRIZ; or X; and X4 are N; X5, X3 an'd Xs are CR‘Z; or X; and X5 are N; X, X3 and X4 are



N-(5 -1[3 -(1 -cyano- | -nethylethyl)b enzoyl] amino }
- 2- net hyl phenyl ) - 6=(net hyl am no) - 2- 10
W(Drmopmmsﬂm 4-yl pyri m di ne-4- car boxam de; PCT/GB2005/002522
-[3-(1-cyano-|
-rret hyl et hyl ) benzoyl ] - I\I3 [2 (rmrphol i no) pyrim din-6-yl

Cﬁm ?g&% illld &éﬁlgeN h% are CR 5(2 %Iq(]'l X? are N; Xy, X3 and X5 are

CRnet hyl et hyI ) benzoyl ] N3- [2 (nor phol i no) 4- et hyl pyrim
[ g?n 5 yl carbonyl ] - 4- met hyl benzene- 1, 3-di am ne; and
15 R is 1ndependen y selected from hydrogen, chloro bromo, cyano, amino, carboxy,

‘ca%arllcﬁr'l (rﬁe ?ﬁﬂ'?ﬂl.ll rg{?lf:@ %Hl‘ r%et ng y(p;lrrol}lsdl -y(l)ethyl OJG Imethylammo

razi

Thnfiie A7}
° lmﬁaaz?ﬁg?gﬁﬂhzal I y@g!géep g@?get%gﬁnﬁ?ﬁg@ygg?r%glﬁx p’r ocess
2- Wdr%ygﬁ?&b }?qc P@(}S’b‘b@m@t ]\6{2-ftmmlmlgtha/l)(ain)not as cl ai lrr;ed in
a a
Vet S URIRE PR D SR B L el
N, Mdhere‘ihﬁanmpﬁNHﬁetBﬁl-N%z%9ﬂﬂo&§@thyll)axﬁinelhm 1, conprises

Process a) reacting an anine of the formula (11)
thng%&@q h.q)xxfst ylkgmn)@methxltt;lo N-raethylcabsmayt, h an

10 N—%?él/QpGBg 1%%‘/5005212%10%%0 in %%ﬁr?; %01%75%11?1}110” or  an

2- @wﬂmxamdly@maiplmtémoyp@bmelnmgr Q%ethﬁbq%@&%l h)ylr eacting
eof;ornul ("~ (R1)n"A H NH2

1—@%&1?(\7&021%)13% PIpErazing g Wi gefrglmdgq)@/rgw-ylammo -oxopiperazin-4-yl,
1,4-oxazepan-4-yl, piperidin-1-yl, 3- -(hydroxymethyl)piperidin-1-yl,

4-(hydroxymethyl)piperidin-1-yl, 4-hydroxypiperidin-1-yl, 3 ,4-dihydrokypip eridin-1-yl,

15 piperidin-4-ylamino, 4-cyanoimidazol-5-ylamino, 5-bxo-2,5-dihydro-1H—pyrazol-3-ylamino,
pyrazol-4-yl, 3-hydroxypyrrolidin-1-yl, 3 ,6-dihydropyridin-1(2H)-yl, imidazol-4-yl,
pyridin-3-yl, pyridin-4-yl;

nis selected from 1 or 2; wherein the values of R* may be the same or different;
or a pharmaceutically acceptable salt thereof: )

20 with the proviso that said compound is not 4-amino-2-(methylthio)-N-(2-methyl-5-{[3-

(trifluoromethyl)benzoylJamino} phenyl)pyrimidine—5-carb0xamide.

8. A compound of formula (I):

| | X,
RY, a - | 17
- . XS\X =X,

4

TZ,
Tz

25 : : @
~ selected from: 4 A
N-(5-{[3-(1-cyano-1-methylethyl)benzoyl]amino }-2-methylphenyl)-6-(cyclopropylamino)-2-

morpholin-4-ylpyrimidine-4-carboxamide;
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O XI:HO X2 X51 3 X4 T) 10 or an activated acid
derivative thereof; and thereafter if necessary: i)

w@weeo37s1g a conpound of the formula (1) i nt oPEINGBRE®S/002522
conpound of the formula (1); _gj) removing any

protecting groups; iii) forning a pharmaceutically
conposition

NG R Eer Easity 8B biomay Brmien o BR PRI ) b-ron pholi-4-

y@pﬁ&gggqgméﬁ%ﬁaaacceptable salt thereof, as clained
In any one of claims 1-8, in association wth a

Nr{ﬁa{l{hébﬁmnoehmeyh}d@h}elpbmbﬁ]aimhu}s-mmeﬂﬁylphmyl)ef-[(ﬂ|O| 11.
' f the f a armaceutically
hyg(’é E@&Eﬂ@e )%‘m%‘?é%é %agm-‘*cﬁg;% IHi§14-SATPOBABIdSS

e i S S R S U s o?m’?f&ﬁ@ﬁ) ggﬁ@mh"lln“*‘

ylpwemfcbnerfmcarbpkamldeRz Me x (RL)n AHH1~2 -~5"3 4

MU B eI SR sy By etee
mbm?tphemﬂy Q{{@}Fbk%&ipﬁ@mﬁﬂi)lmafﬂhﬁhﬁ ubﬁ{)yﬁxﬁfﬁ% E%al%og JH

ected from a substituent” on carbon an

Nog4 {&r(]eélyaﬁlpdmmﬁ%ethﬂbhm@ylbgano} aynhﬂgydyhenlyl) -6- (methyltammo) 2-
, Car pano nmercapto

@%&L&m@ e AN AR

N ﬁad:}}aﬁdy—méihyﬁﬂiykﬁﬁﬂwyl ( C{ﬁgﬁ&‘gﬁ@hfﬂ DPPimidin-6-ylcarbonyl]-4-

: 6a| kyI )am no, 10 NN\ yl)2am no,
m@i}y yi-8i#IRE; N- (Cl_6al kyl ) car banoyl ,

Nw-gqizaﬁ %k%étl)ni Q@%E%%XQI ]@196 &n&%hosl c()))ql-met%glﬁnyrlmldm—&

ylcarbonyl]-4-methylbenzene-1,3- diamine; and

N-[3-(1-cyano-1 -methylethyl)benzoyl] -N3 -[2-(3-oxopiperazin-1 -yD)-4-methylpyrimidin-6-
ylcarbonyl]-4-methylbenzene-1,3-diamine;

or a pharmaceutically acceptable salt thereof.

9. A process for preparing a compound of formula (I), as claimed in claim 1 or a,
‘pharmaceutically accéptable salt thereof, which process, wherein variable are unless -
otherwise specified as defined in claim 1, comprises of:

Process a) reacting an amine of the formula (iI)

R2

HN

ey
with an acid of formula (III):



N-(Cl _6al kyl) sul phamoyl, NN-(Cl_6al kyl') 2sul phanoyl ,
Cl_6al kyl sul phonyl ami no, carbocycl yl - R4- or

whetenessye| yl - R5-; wherein RL may be opti onal | PCT/GB2005/002522
substituted on carbon by one gr_nore R6; and wherein
i f said heterocyclyl contains an -NH noiety that
nitrogen may 15 be optionally substituted by a group
selected fromR7; R2 is selected ffom hydrogen, hal o,

nitro, cyan, hydroxy, trifl et oxy, am no,
car boxy, carbanoyl, pt pha@dyl, Cl1_6al kyl,
C2. 6al kenyl, C2_ 6a| kyng? Cl_al kanoyl ,

Cl_6al kanoyl oxy, N-(Cl _6al k '
- NN- (Cl _6al kyl ) 2am no, Cl1_6al gﬁjoyl am no, N-(C
1_6al kyl ) carbanoyl, NN-(C 1_6 yl ) 2car banoyl ,
Or@ll a@twatyd 8(1d)ﬁm@fjnvwhlmremfn ais 0to 2,
kox car bon Gl _6al kyl) sul phanoyl, N, N-(C
Prfc%gé %?’bﬁlgﬁﬁﬂf%‘&ulﬁgﬁyl sul phonyl ani no,
carbocyclyl R8- or heterocyclyl-R9-;_,wherein R2 may
be optionally substituted on carbon Py one or nore
R10; and wherein if said heterocycl

1; . 25 one or
: ’ ' ’ X1, X2, X3,
X4 and X5.are i n&eéhenc CRI2; nis ected from
0-4; wherein the val ues RlL nay be the same or :
different; R6 and R10 are |ndyfendently sel ected from
hal o, nitro, cyano hydr oxy, i f1 uoronet hoxy, am no,
witedty of RakbR nmer capt o, sul phanoyl, Cl1_6al kyl ,
C2_6al kenyl , 006/ 003378 PCT/ GB2005/ 002522 83
C2. 6al kynyl, C1. 6al koxy,” Cl(bal kanoyl
Cl. 6al kanoyl oxy, N-(Cl.6alky])a o, NN(C
1. 6al kyl ) 2am no, C 1. 6alg@ro N-(C
1. 6al kyl ) carbarrioyl, N N-(Cl |6a| Kl ) 2car bamoy! ,
Cl_6al kyl S(O a wherein a is OXta
Cl_6al koxycarbonyl, N (C 1.6al kgfh)sul phanmoyl, NN-(C
1. 6al kyl ) 2sul pham)yl C 1. 6al kyl sul phonyl am no, 5
car bocycl yl - R13- or heterocy | -R14-; wherein R6 and
or B QctivaRaReRCeRk by OhefRBE Ot her may be. optional |y
substituted on carbon by one or nore R15; and wherein
anqlfhegqaiftgrﬁ@p@smym yl contains an -NH npiety that

| d b
D S GBAER PRYnR e SRl O S i oy bR B trrnsda (0
11) reynsbvageahy graledtindglotps; cyano, hydr OoXy,

t rifluoromethoxy, am no, carboxy, carbanoyl, nercapto,

iii) SorpiRg Aprmaceutgsily proepebleslkeny , 10 C2_6al kynyl ,

Cl_6al koxy, Cl1_6al kanoyl, Cl1_6al kanoyl oXYy,

N-(Cl _6al kyl ) ami no, NN-(CI _6al kyl ) 2ami no, .
10.01_ﬁqmaamn,eha¢a'1 ROmpbkifiéd whadhkphbeidéshadipound of the f
W NN (O 6l kyl) 2car baoyl . CL 6al kyl S(O) a wherel 1 ormgla (), ora
Phégmageusica acggp R}él)?)ﬁéléﬂ}?é‘ﬁifi as CT@Ile@al xxgreantistangb df, Mogssociation

itk ( ?ﬁﬁl K 1 .6al kyI )23u| phanoyl ,
w ap(ﬁla Iesﬁk%ahﬁo%ﬁg amn é(hﬂu%lg-?{)%%cycl yl - - or

het er ocycl yl -R18-; wherein R12 i ndependent l'y of

11. A-compound of the formula (I), or a pharmaceutically acceptable salt thereof, as . -

claimed in any one of claims 1-8, for use as-a medicament.
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15 each other may be optionally substituted on carbon
by one or nore R19; and wherein if said heterocyclyl
W@ wbad3338 an - NH- noi ety that nitrogen may be PCT/GB2005/002522
optionally substituted by a gr@gup selected from R20;
R19 Is selected fromhalo, nitro, cyano, hydroxy,
or 0 hox carboxy, carbanoyl,
tﬁ ﬂﬁﬁ%ﬁ&n}@ff%%WQ?f C2. 6al kenyl ,
C2 6a|kyny| C1_6allcoxy, 20 Cl_gal kanoyl ,
C1_6alkanoyloxy, N-(Cl _6al kyl)a
NN- (Cl _6al kyl ) 2am no, Cl. 6al ka
N- (Cl _6al kyl ) car barmoyl, N
Cl. 6al kyl S(O a whe ein 4|
Cl_6al koxycar bany! B Xy
N-(Cl_6al kyl )&ddp I\HN-(CI 6a|H<y| )
Cl_6al kyl sul phonyl amin6, carbocyclyl -
- heterocycl yl -R22-; wherein R19 may be optld%ally
substituted on carbon by one b nore R23; and wherein
if said 25 heterocyclyl contaiRs an - NH noi ety that
whérkiogen may be optionally substituted by a group
selected from.R24; R4, R5,  R8, R9, R13, R14, R17,
R18, RimzA sraarimeyclyt er hﬁﬁ@e%@ﬁbdewhtlyirsié Ba'dﬂle’cbrdayolyi eontains an -NH-

bkt madbeprbntghin by o g Skt e

wherRt i3 af3abstitidh on Barbon BA8isae 33 %k Balo nﬁ%eéﬁﬁﬂ t ﬂ}bﬂroxy,
elected from hydrogen or 30 Cl1_6al kyl and s i's-

tril upgpme xymmo;aagbomgargﬁgommemaptob pielphaneld ] eyﬂkyl Cy.¢alkenyl,

CRFISEFEL, LIARCE SaAMY), ChBLRAR L, albyumipp,
NE\I—((CG:sdll_cﬁlajahyhc) €A hiamyyllamin®), M(CClali6a)dapahfosd, banoy|

T L S L S,
N E@?saﬁ@@)sﬁgﬁarﬁ&jﬁ Wg@eﬁﬂ(\?pté hﬁﬁ{oﬁékﬁ gaﬁcglﬁmpﬂgnﬁammo

nitro or 0
CathOlCWl}a]eRermﬁlhgetqcyalyi—RB- wherddoRY mag de hb@tmiydlly JubstaRl @n carbon by

on 85 B g MHesp o bR P on it YLy hat nitrogen may
be%ﬁbﬁbﬂy%ﬁbﬁﬁute&'b?’%t% M&EM&H‘R”O gcetyl ani no,

N- et hyl car banoy et hyl car banoyl ,

N, NRfj lﬁré‘tlwm:ﬁ@mdtmgenNMl@enmmgmdg Aoy, tr1ﬂuoromethoxy, amino,

carlg'o?i; ua]rrbc:';( IW rcap %%@%mﬁmpﬁmgwakeny 2t621|1<§7)ny1 Ci.ealkoxy,

C1%ﬁm¥ﬂ<§’w¢lr&@whoym@ hopyGal Hﬁﬁd no, NN- t@f(aéﬁ@'i)?é}ﬁﬁﬁlo
N- et hyl sul phanmoyl, N-ethy p

Cppulkcen nwyps%(ﬁh@@rﬂﬁygl)carbamom & J@i(ﬁyk%kbﬂhhmbamyyl B1.6alkylS(O),

_ ticall
vl G RO RRIBIPR (G RnRRIPSR G of ¥
N, N galgptulplormaesd eCi. Jalkym;tﬂaﬁ}(laﬁmw @ﬁﬂb@ay&ﬁ 1@8 %r E@Erocydyl R’-;

inhibhtory effect in_a warm bl ooded ani ma
Whegsin K1 gy proptigrallyrsubstituied 6nsarben by onmer moge R @md wherein if said

R v SRR O -

seleftedfrompound of fornmula (1), or a pharmaceutically

acce table her eof ,
e or two )12, 3, X4 and Xs are N; the other X, X, X3, X, and X are

independently CR'?;
n is selected from 0-4; wherein the values of R may be the same or dlfferent
R® and R" are independently selected from halo, nitro, cyano, hydroxy,

trlﬂuoromethoxy, amino, carboxy, carbamoyl, mercapto, sulphamoyl Crsalkyl, Cyalkenyl,
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120

as clainmed in either claim12 or claim13, wherein Rl

Is a substituent on carbon and is selected from
w@1006m038y8 or Cl_6al koxy; wherein RL may be opeCDGERI0OF/002522

substituted on carbon by one og3.nore R6; wherein R6

Is selected from haI o, cyano or heterocycl yI R14- and

R S o iR A Lol e S, B psgibaund of
e

N{Yj@ f‘fmﬁ@yﬁz fbaétaglya %Eféﬂﬂhi(@&dwhquw iafdept @bkaék(scabarbonyl
Nt(b? 63?@;1)811 p%gm@i} 9\{,& é&ﬁ%ﬁﬂg{iﬁ@ﬁh VA lgé %h(é/llgr@)hgp am%

carboogclyXR % ®r hbtefd@?cl@I-Ré‘*f- %hereﬁﬁ?ﬁ X4 220 ﬁld%ﬁerﬁfe%téggé@mh other may be:
Qnd are

&1 L§é§ the other X

on%if'pa tityfed qg cagpon bzmor&rm mge & & apRwheredn ifyaiddreterayclyl contains
nd 1

arﬁ‘f[\ﬁ{ )'%éxo gﬁl‘dthﬁlgggeni gaﬁgﬁc?%?t%ﬁ% nxg{skﬁit%cf@r ?\lgro%?)’sglggl\%eg figm R .

x5 MRE is Iﬁﬁiﬁqndenﬂ%fkltmmﬂ ¥Gmaeroden, khlo, ¥rA B¢antoh Sy,
; gﬁ)erel n: 2 is_i ndependent ly sel ected

“ﬁ;‘F)%IPB’ge th%wl&o %%I > CHRTReYL BsFasniey sulpharnetoli- qalkyl Ca-calkenyl,

k Y,
G e e samti) BB RS o
N.y- (Qxa@ bﬂdz,amlm meﬁﬂiamylmEHne;N{(yl@l;awkyl)%aﬂmmoyner ein R12
b t l']

S Bt B (Bt ied b aplinpraren,
Cllkogjcriny basy oyt 42 BO0BLARRT 8 1PET 6@&5@05%&%%%

-85 contains an - NH noi ety that” nitr
Cl@&%’bh@hw}’l@a@@s P%TDPMI}@‘)R aq dl@t@pocsfelyé@t %dwhenam Rll%ﬁﬂiependenﬂy of

ea%}gtgélsxﬁ?f{)g fé&t?cgm Fl& %%Jtec}\f)q\ga? i} @é%{@pr) Iéglf?ﬁ% and wherein if said

he{éioo@a]lyk contsias bonyHamonsty fat RigloBEOEMS by |op881?a‘11 Yi’g&ftl?de@ by a group

bg 5 optionally substituted.on carb
Sela?teﬁgg@lﬁzs R17, R18 and R22 are independently

o 10 BT SChb i RS Bl BR bhi cnony

caﬂbynhpja]g arrcapky @ulpBarﬁ@jd;i‘CI @ﬁcyfl rOpalkbnPalk Xdllg/)ﬁﬂf} Ci. 5a1koxy,

rbon R23 i.s hydrox he use

6al
G M B A o Ry Ao s NAF (e e et

- cogaRam bl 3 AISrEShure oL LT RSP i),

25

30

| ai ns
whmm @1er 1t0b?e anmlk[e}g/caﬂfonﬂl Cﬂmﬂ(d)@chﬁbenﬂamﬁmow (Ci. 6alkyl)sulphamoyl

N, ]? l(;h 64 2su1p Samil'o%/] Jl 6alkyfsulp%on}%amlno ggrﬂgcyocfiylfR li- or heterocyclyl R
wherein R" may be optionally substituted on carbon by one or-more R*; and wherein if said
heterocyclyl contains an -NH- moiety that nltrogen may be optionally substituted by a group
selected from R*;

RY R’ R R’ R", R™ RY R* R* and R22 are independently selected from a direct
bond, -O-, -N(R*)-, -C(0)-, -N(R*)C(0)-, -C(O)N(R)-, -S(O)s-, -SO;N(R*)- or

-N(R*)SO,-; wherein R®, R*, R27 R? and R? are independently selected from hydrogen or

Cialkyl and s is 0-2; '

R, R, R, R, R? and R* are independenﬂy selected from Cl.lsalkyl, Ci.salkanoyl,
Ci-salkylsulphonyl, C;alkoxycarbonyl, carbamoyl, N-(Cy_galkyl)carbamoyl,
N,N-(Cj.¢alkyl)carbamoyl, benzyl, benzyloxycarbonyl, benzoyl and phenylsulphonyl;
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M 00X1L (R). AHH1~2 1IXTI 5 , 34 ()

wherein: R ng Ais phenyl; 20 RL is a substituent on
W@aﬂobmmssamd is trifluoronmethyl, 1-cyano-I|-met hBCEGBYI05/002522

or (rmor pho 1ino) ethoxy; R§4|s hydrogen; X1 is N,

t he other X2, X3, X4 and X5 are CR12; or X2 is N the

t hep15X1, nd , X 2 rX3|sNthe
ot hoR Y ‘iﬁ af%é&lda??&dﬁiglyaSFLe @%ﬂ th Bployaifig cane, Iprdgony,

trg\‘%lgrc?%etg?b{g' §5Rﬂ1uz&5m 21 @xg%%) )%%lbgﬁ; c%fﬂxrr?z%l %&c%&éo ;%ﬁlphﬁoyl methyl,

etliyd) methory yethemt apetylapetosy, methymnan,obtmaamm @iRhylamino,

P B QDo By el e b R b oL g R oty larbamoyl,

N, (l\ydimath}amrbﬁnoﬂamiéthyl@a%mweméﬁleethylcarbamoyl methylthio,
trifluoroneth am nornet hy

etlgyl(}p?, rm@hy]gpl@ggp.yy |e}}gﬂqy1§,phmyh. mﬂ;ﬁﬂaﬁmﬁmowb methoxycarbonyl,
etﬁ&%é@gﬁﬁ7§f ﬁ%@ﬁ%ﬁg oﬁsﬁ%%gs%@bqr%%& %qhmﬁt?yﬁ%llphamoyl

N, Mmbmptsamrﬂamm N- nzeﬂéﬁwiemwmam@py cl opropy! ami no,

t hyl) 2- (di met hyl ani no) et hyl ]
Oré‘rﬁ 253?995]129&(% a‘cﬁﬁﬁtgﬁl? gaﬁ'f @W% apri @tﬂfgdfqlrealfﬁzlmdlcament for use in

AP o S RGN A0 Do

N- net hyl car bam)yl N-cycl opr opyl car banoyl ,
132 ( %%ggpﬁét%ﬁ%pg l{rpnﬁra ?Bg«:‘)rlpagglgﬂnﬁcm19plly acceptable salt thereof,
as kiRt Ahie ﬁ@%\}h@re‘ﬂn }ﬂng A is thenyl

1- (t- but oxycar bonyl) pi pera _
t etrahydr opyr an-4-yl am no, 2- oxop| pera2| n-4-yl,

14% ?h %gpﬁgtcﬁ#?%\cggﬁe Iarillﬂ EI_)y(ny a %rmaceutlcally acceptable salt thereof,

as cl‘h'uﬁl?d/ o éiﬁﬁéf@lhﬁﬂ 112 B PBIch 98 Nwher¥ih R is a subst1tuent on c?rborf and is selected

dr oxypi peridin-1-yl, ?? 4- di hydr oxypi perid
frqyp égqugylrpr nsRlEakyi mhwem%myrhedmbohalﬁ:— gdbahnumad on carbon by one or

R A S S b A5 B e

bohdi dazol - 4-yl ,

15. The use of a compound of formula (I), or a pharmaceutically acceptable salt thereof,

as claiméd in any one of claims 12-14, wherein R is hydrogen.

16.  The ﬁse of a compound of formula (I), or a pharmaceutically acceptable salt thereof,
as claimed in any one of claims 12-15, wherein X is N; the other X5, X3, X4 and X are CRH;
or Xﬁ 18 N; the other X, X3, X, and Xs are CR'%; or X; is N; the other X, X, X, and X5 are
CR'; or X; and Xz are N; Xy, X4 and X5 are CRIZ; or X; and X4 are N; X5, X3 and X5 are
CRIZ; or X; and Xs are N; Xi, X3 and X4 are CR”‘; or X, and X4 are N; X, X3 and X5 are
CR”; or X, and X;s are N; X;, X3 and X5 are CR‘Z; ‘wherein:

R%is independently seleéted from hydrogen, halo, cyano, amino, carboxy, carbamoyl,
Cisalkyl, N—(Cl-éalkyl)amino,"J\I,N—(Cl-salkyl)zamino, N-(Cysalkyl)carbamoyl, Cy.¢alkylS(O),
wherein a is 0, carbocyclyl-R'- or heterocyclyl-R'®-; wherein R'2 independently of each other

may be optionally substituted on carbon by one or more R'®; and wherein if said heterocyclyl



pyridin-3-yl, pyridin-4-yl; nis selected from1l or 2;
wherein the values of RI may be the sane or different;
wda 2oenom7phar maceuti cal |y accept abl e salt therPOf/GBRI05@002522
pharnaceutical |y acceptable saj4_ thereof, in the
manuf acture of a nmedi canent for use in the production
of .a B-Raf i nhi bi tor,¥ effect in a warm bl ooded ani nal
caaipips afs-IWenmoredy thetitiggen Bay he epwnsily éula)#mftﬁ‘iby 8iEEHpaselected from
p¥®l), or a pharnaceutically acceptable salt 20 thereof,
as defined in any one of clains 12-18,'in the
manuR&ds selected framrmtti, cyaren hydroky iseing,iC;.sa kgl [ qaliitoky, 0N

n anti-cancer effect. in_ a warm bl ooded i m] suc
36 GanlShetinne liosy b oaA® BN bl Ghoray K may be
o;gfon_aum?dsfraﬁ&wﬂ GRbdnbPeieRt Al g8al t  thereof, as

ef|n1e7d I.n any one of "claims 12-18, in the manufacture
- of . aRipRI“cenddit afedndapsedantly selcted érot 2 direct bbndf-N(R™)- or

, b , . papi | 1lar hyr oi. d. t unpur,s, f

-@ﬁ@ﬁ@?oﬁfﬁ?@% mtd Roite ReRFRERLY Selastedfomdeoeen
| uNgR¥496QEcted BHKAG ThIRS aﬂ&@%ﬁdﬁyé@ﬁéx@@?nc' es,
carci pomas and. sarcomaS in the |iver, “Kidney,
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. 4-(hydroxymethyl)piperidin-1-yl, 4-hydroxypiperidin-1-yl, 3 ,4-dihydroxypiperidin-1-yl, -

piperidin-4-ylamino, 4-cyanoimidazol-5-ylamino, 5-0x0-2,5-dihydro-1H-pyrazol-3-ylamino,
pyrazol-4-yl, 3-hydroxypyrrolidin-1-yl, 3,6-dihydropyridin-1(2H)-yl, imidazol-4-yl,
pyridin-3-yl, pyridin-4-yl; '

n is selected from 1 or 2; wherein the values of R! may be the same or different;
or a pharmaceutically acceptable salt thereof;
or a pharmaceutically acceptable salt thereof, in the manufacture of a medicament for use in

the production of a B-Raf inhibitory effect in a warm-blooded animal such as man.

19.  Theuse of a compound of the formula (¥), or a pharmaceutically acceptable salt
thereof, as defined in any one of claims 12-18,'in the manufacture of a medicament for use in

the production of an anti-cancer effect in a warm-blooded animal such as man.

20. The use of a compound of the formula (I), or a pharmaceuticaﬂy acceptable salt
thereof, as defined in any one of claims 12-18, in the manufacture of a medicament for use in
the treatment of melanoma, papillary thyroid tumours, cholangiocarcinomas, colon cancer,
ovarian cancer, lung cancer, leukaemias, lymphoid malignancies carcinomas and sarcomas in
the liver, kidney, bladder, prostate, breast and pancreas and primary and recurrent solid

tumours of the skin, colon, thyroid, lungs and ovaries.

21. A method for producing a B-Raf inhibitory effect in a warm-blooded animal, such as
man, in need of such treatment ‘which comprises administering to said animal an effective
amount of a compound of formula (I), or a pharmaceutically acceptable salt thereof, as -

defined in any one of claims 12-18.
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22. A method for produéing an anti-cancer effect in a warm-blooded animal, such as man,
in need of such treatment which comprises administering to said animal an effective amount
of a compound of formula (I), or a pharmaceutically acceptable salt thereof, as defined in any

one of claims 12-18.

23, A method of treating melanoma, papillary thyroid tumours, cholangiocarcinomas,
colon cancer, ovarian cancer, lung cancer, leukaemias, lymphoid malignancies, carcinomas
and sarcomas in the liver, kidney, bladder, prostate, breast and pancreas, and primary and
recurrent solid tumours of the skin, colon, thyroid, lungs and ovaries, in a warm-blooded
animal, such as man, in need of such treatment which comprises administering to said animal

an effective amount of a compound of formula (X), as defined in any one of claims 12-18.

24. A pharmaceutical composition which comprises a compound of the formula (I), or a
pharmaceutically acceptable salt thereof, as defined in any one of claims 12-18, in association -
with a pharmaceutically-acceptable diluent or carrier for use in the production of a B-Raf

inhibitory effect in'a warm-blooded animal such as man.

25. A pharmaceutical composition which comprises a compound of the formula (I), or a
pharmaceutically acceptable salt thereof, as defined in any one of claims 12-18, in association
with a pharmaceutically-acceptable diluent or carrier for use in the production of an

anti-cancer effect in a warm-blooded animal such as man.

26, A pharmaceutiéal composition which comprises a compound of the formula (I), or a

. pharmaceutically écceptable salt thereof, as defined in any one of claims 12-18, in association

with a pharmaceutically-acceptable diluent or carrier for use in the treatment of melanoma,

papillary thyroid tumours, cholangiocarcinomas, colon cancer, ovarian cancer, lung cancer,

‘ leukaemias, lymphoid malignancies, carcinomas and sarcomas in the liver, kidney, bladder,

prostate, breast and pancreas, and primary and recurrent solid tumours of the skin, coloh,

thyroid, lungs and ovaries in a warm-blooded animal such as man.



