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WD 2006/ 079791 PCT/ GB2006/ 000223 -1 CHEM CAL

COVPOUNDS The invention relates to chem cal conpounds,
wo@eooploza7aaceut i cal | y acceptabl e salts ther eof PCTHEBEIV6/000223

possess B-Raf inhibitory activity and are accordingly

useful for their 5 anti-cancer activity and thus in

nmet hods of treatnent of the human or ani mal body. The

i nvention al so relCHEMICATy COMPEOUNDS, t he

manuf acture of said chem cal conpounds, to

pharmaceutical conpositions containing themand to

t gk invéagor Reldtéieo FRBMIcATEdnuals, oﬂpﬂ&rﬁﬁﬁﬁﬂtcﬁllpﬁcd&pﬁblersalts
t he production of an anti-cancer effecy

thereafawhpb oSt Rt RO ACTHS Aperere assorbRelE peedul fonheir

'antl-cgl}cg)é ﬁ(ngftﬂg é&@%ﬁrﬁ? S‘x?el&ll rﬁlglé)g ﬁ?%ﬁ%ﬁ SahLE Hnﬂéjf‘{)r SligaBbody. The

' i'nase extracel lul ar si gnal
inventi6reglsd Adllatek toi pracsses Bhtiche panhiratnrebbspsd cheoverl canpowids, to

in the regulation of a ar|e§¥ f.cellular qu {?:ronts
pharnyepitakeRIRAsEIong epraining th thefrde § TR AP
medid2ff2his’ o?'h@et Qe Rfﬂdﬁé@d’rﬁéﬁdn%’ﬂ%cé‘r‘éffébt\ﬁﬁ la, warm-blooded animal such
Imortalizatio angi ogenesi s (reviewed in

asmaﬁ’eyssonnaux and Eychene Bi ol ogy of the Cell, 2001,

e TSt b SRR el AL P TR B nace
kinas® EMEKZ' Xerabdl PR RERRRL@gulbed Rinak® gRieid) ﬁﬁﬁw&i}eplu&st 4 Ggntiabrole in

osphoryl ation and activation of Raf proteins,
the reg\cltatlvmo%zdvarm of echlaler Snstippodgpendant HRen Rl 2§ gpieKisluding

ot i RISy e

Peyssotfduiad Byshidre] Biplogy dffthe Ghib3800s 93, 862 ninahid pathway, Raf family
regul ati on of act|V|ty of transc;}} tion factors S

membgss peRecruigiohe plasmp mpmbrass IPRY KR Hifbate

'(GTPZ ED%@ec{ ﬁQsofe%ﬁ%h% g’lu i gf)éﬂ?lH{'ﬁaﬂdi’x dnd @ ctiviiRh o RAF ﬁrotems Activated

Inmortalisati on, growt
Rafs ﬁmphmsphnryd;ﬁe mnh‘;‘mtlvgted\dEK,S wh@h s U phctsyh@rdlate and activate ERKs.

orl B PR B0 34 08 B Bhbbl VA RAS R e

phos;ﬂfo Qtﬁgioeg%l' ré%tﬁﬁt%ﬁ (ﬁ"@ﬂvitﬁ of@ér@bn}ﬁﬁorﬁﬂacmrs@abh BeRlk- Mad Myc.

hﬂfkp R%MWE@AIQK eothaxgy has Braozoperigon caRtrpute|ip thefuorigenic

ten G PSPy SO R opoRl By i o

growfhgi%ﬁlbltb& sifidads, @B}y to ifhade amﬂyné:ia‘stalsr ettabilpting angiogenesis and
over expressi on and/ or ati ke f

inhibEI OO P R KBICh AL B M et 10 ARdrl

http: //v?%&%x?@r@@i‘é%s %??@26@@9515 RE0)RA{ fadt, E‘Iﬁf"ﬁﬁos ﬁsr%ﬁoﬁi fenhanced in

revi ewe n Mercer and Pritchard, Bioch
apprcaummagysm‘%/.\of al] hﬁtﬁ%tunlc{iﬁs(HOSZBméE@}ﬂ @lnr@gg@aé§99 d|8 813-822).

h are .t ou ht to.have,arise
This §iRPP adrTidtor OXPE Pk bk ot taiEfled AERR R0 bers of the pathuvay.
NDfired REBEBArbIi Plidtdif ¥RlasENploeHS have iekn Eep'aacted R[af-l /c-Raf,
neuronal tissue and A-Raf in urogenital tissue.

B-Raffiangh AyR ¢ pastieersiis Mereertandirijc p@almﬁz@p@%ﬁ%@% 1653,
25-4(5[{]&1&5%%%30 ‘%éb Zx %ﬁ i %g%@q%%%et ér‘éjx{l 'tﬁ%ﬁ%gtf}xl@ d&gﬁédﬁ%h CAll three Raf
genes are expressed in most tissues with high-level expression of B-Raf in neuronal tissue and.
A-Raf in urogenital tissue. 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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1999, 253, 34-46). Expression of all three Raf genes
is required for normal nurine WO 2006/ 079791
weEansABEO06/ 000223 - 2- devel opnent however bot PCTGBG06/000223
and B-Raf are required to cgnplete gestation. B-Raf
-/- mce die at E12.5 due t6 vascul ar haenorrhagi ng
caused by increased apoptosis of endothelial cells
develdpWitennhowdsier bothatRaf audtRtRef Gemequired t@oqmple®, gesptiomdyRaf -/-

mice @%Eﬁg% i E €|te OV‘% $ ?ﬁgltﬁlgl%frﬁgélﬁg F%?@f”? glr'prég?é/@%pog%sls%f endothelial

EVAL Nadir® GRASALINY7,M6S geﬁgm)@tMﬂ 1@@0&&!&9 ﬂhsemayor
cells (Rggnovﬁ?(:ied éxcl usi vel y for B- Raf , occurring

isoforfrievyelesiin asil p@@%raﬁomm Beanimasy, {aed 6 §H<FP&ealﬁéﬂ@és£0tlvaflng

somat r&g@%}f’se ?1{111’[ 10%‘% g%vetbeeg ’1de¥188%d eehfsivet for F2 Rﬂ% oéﬁﬂrlﬁé $fth a

range o uman cancers, I Acl Udln

frequéﬁuy oﬂ 66%|ih Faligarit @uﬂ@ﬂ@ds haslyhonial ﬁ)awels d:tlairoNamrﬂ{,Q@ﬁérﬂH 949-
J. Natl. Cancer_lnst., 2003,

954) a@ld@llsarm%@@bm@u WieRaange Of AHRAED FIccRsy gy g(ﬁﬁ% n"‘g’%‘&}?’ééd ‘é’z"apﬂlary

v s i [hei
ool g3 Y g cof e, Bl

(TannepleBétiabnGut) 2BORD, (z@@% 2)i solan ghdieamian carders [vieg g alndNature,

SNCTETHE R T
subsuHbeFllé? Egsnﬁﬁ{ 0L ERK $th@hal ihérBsselthobasuiighiseanmivity of B-Raf and

ration drives |nclud|n%WRas and gromﬁh fa%r
are thoegmm mcoaple.Raé&MEK/E@é lammlhgg nEwRFeam preifgration drives

inclu p%h.\é?a %nlr r}ﬂgrﬁ} ﬁlcﬁf Ir—fﬁ’% &ﬂraﬁ?xggef uﬁﬁlgtu? b&]fstlﬁﬁﬁe actlvatlon of
ERK. %\@Qt%ted@Réﬂamt&A@ars wsfamingm Hﬁdﬁ& easls((mmeb e’m:lk Nature 2002,

O T i T e

have %8%5@&%@8&1@ iggé E%glitsz{l %&lﬂ&ﬁf&&a gérlll @él?ﬂlt}pﬁfd(%ﬁfnsﬁ@ﬁlatmn

(HingBpdh VEH!, EBKcer Riegna003, 169, $198e208). A3-Hedy drisisr efbaRafYEK/ERK

| i kely 0|n f interv t|on i.n.tunmours de
signallpe il il soroacets A B i 5 MBS G B BB dent on
ﬂﬁspg&h gpses certain am de derivatives which are
ibitors of the production of cytokines such, as TNF
I mmﬁbnmlaaplmtmrr?zﬂa 0045424 disrloses certaipgmyide Q?fh‘?ﬁv‘?ﬁqwmch are

e DAL R BRI s
interl@@ihy/ fi‘ﬁ b¥MBEuIdF B - POrR PrenRabedtoRinaié gﬁﬁnﬁﬁ@iy&bmd that certain

accordi hgly expected to be useful in the tre&pment of
othernnmpl astidedetivetivesaare potemcB-diad prﬂvgl]ny)rs @Weafﬁ pecaxdingly expected to be

useﬁg t?zﬁ,]tlonq%gﬁlli\?%l%ﬁa'f?\@é%?gr;j OfA Logmil/aes(l) R 3

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

@

wherein:
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RNR d) wherein: WO 2006/ 079791 PCT/ GB2006/ 000223
-3 Rng Ais carbocyclyl or heterocyclyl; wherein if

wa@ aiod/osgper ocycl yl contains an -NH noi ety thaeCT/GB2006/000223
nitrogen nay be optionally sybstituted by a group
selected fromR9; Rl is a subStituent on carbon and is
sel ected fromhalo, nitro, cyano, hydroxy,

t rngu‘b isorrehdeysly] omlrterocyclsdy Wheegin if saith hefexdcyclbeantginsgn -NH-

moie 1 E r? Eggeln m%lbeggﬂ)t%ﬁgglls sgﬁ.\t@)&ég@yp S%Cte(? %ro}q%(d

N-RGs. a@@bitﬁhérf@ﬁh ResbotNah¥ (sGGhlebrl Hom Rﬁm l’ﬁﬁo cyano, hydroxy,
Cl. 6al kanoy| am no, N-(Cl _6al kyl ) car banoy

trifluspompetiexy saming) §arbewsh saginoylomesEpioy atéyl@r@m@ucseuﬁl &aisglkenyl,

Coaaffs it &y By SR I kandiny MR RIBIUREE T

N-arenryple ma‘ka’“""mmbt O Ch Bttt ﬁ'enorR or &

TPTE S0 ST R S SR GRIR E YR P o R

A e S e o ﬁl?%?#%f“ﬁﬂ% g

carbaghielyRA - thetmgb]facdsl -Rf- ; Rethemeiy Rﬁﬁ‘w}yi‘he Qmmnall'yr substithed @ntcarbon by
R2 I n

e 1 SR W 5 e o

be o h&l@pédbstlt&tﬁd Yhp séidet&Birbm/R3;C2. 6al kenyl
pé% 6al kynyl , R?Q%% Koxy, 15 CI. 6Ial kanoyl

cn @gﬁpl@aﬁqé og;(y-ﬂ Nh(n@m Bavripey af R noay be the same or different;

N%(C?s%lg?[ Jf?xj) oif iy dn rﬁé‘lm&@‘i(r}éac'}g}f %S%ng%g g%owethoxy, amino,
carbo@jlz,_é‘w}bdﬂydyﬁ(@raaptwl‘@m}ﬁlamoil gﬁlsilkﬂo@raﬂlcqenyl Cy.¢alkynyl, Cy.¢alkoxy,
car hon a u ano
Cr-cafjappy (§ aRS)Y 5”2%/@17 ﬂﬁléﬁ%%i)am@yé)aw P@Q?Y #hipoani no,
C1 63%{1&9%&1'0}/}\7 B}é‘a‘lkﬁ? a.h%&lﬁ{ bﬁ(ﬁ%zcarb%%ffp U‘ﬁoﬁg}’lg&y)a

optional Iy substitute on ca
Wherm@ is 8 a2 begatkiony ¢arbagyil,dV-PO; daHiyé)suipl;zmlgoH cont ai ns an

NG s o DR o AR RRIA Kt o heterocycly - RI%
wher&ig [FéGhR0bd dp@i&hﬂ?& ﬁ;bshwﬁgd%)bar&had?%ne'@tlﬁwé Rahd %Ereﬁ{ if said

hydroxymethyl; 'R4.is a substituént on carbon and is
hetera@clyd certaing aprNHH groiqiy thap nitogemanay by @pbsaally substituted by a group -

[ ronet hoxy, am no, carboxy, carbanmoyl, mercapto,
Selec{eﬁﬁfoklg??oyl A _6al kyl, C2.6al kenyl, 25 C2. 6al kynyl ;

CR alséxleoxtyd fr6rh 16dd Ihgdmxbr, cy@ho, ﬁﬁéthﬁilo oty or hydroxymethyl;
G P%%e&?gﬁ gatbpp eléﬁwe?shekggg l)frga{ feﬁﬁ%@y&g cyano, hydroxy,
ﬁlﬂu%?&gﬁgx%g%ﬁégl &aigl)g((ﬁ;%r B ny?yl %e@%yéﬁ@ﬁm gﬁfkﬁﬁ ﬁz 6a°1kenyl
C.caldNay1OC. Gy ) (ﬁﬁﬁqunh‘a]nﬁy balkagloy By kKyH(Subabityd)yapdinot no, -
N,N-(Cy.galkyl),amino, C;.¢alkanoylamino, N-(C.¢alkyl)carbamoyl, |
N,N-(C-¢alkyl),carbamoyl, Cl-(,alkyIS(O)a wherein a is 0 to 2, C;j¢alkoxycarbonyl,
N-(Cr.salkyDsulphamoyl, N, N-(C;.¢alkyl),sulphamoyl, C;.salkylsulphonylamino,
carbocyclyl-R - or heterocyclyl-R*-; wherein R* may be optionally substituted on carbon by
one or more R*’; and whereinr if said heterocyclyl contains an -NH- moiety that nitrogen may
be optionally substituted by a group selected from R*!;
m is selected from 0-2; wherein the values of R4_ may be the same or different;
one of X! and X? is -N= or -C(R")= and the other is -C(R%)=;
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car bocycl yl -R18- or heterocyclyl-R19-; wherein R4 may

be optionally substituted on carbon by 30 one or nore
wWeR2®p/02010h wherein if said heterocyclyl contai nBCEHGB20M6000223

noi ety that nitrogen may be,optionally substituted by

a group selected from R21; n4|s sel ected from 0- 2;

mhegeln the values of R4 may be the same or different;

R 3, Rla%fhﬂ x® indepengdengy sel@!etm}ﬁte;ralnbdirom , balparitrp,scyano,
9 2006/ 0002
hyd“ii&‘ it roroneh & Reio? Eekbol- alBREi0D Pttty sHp P B Cosalir,

Co. Gaﬂ(&h}g Cﬁl{;eﬂkyhyé C(S/lizﬁllkoxy, @Qﬁlﬁ?ﬁbyl t@1: 6&{1}(@.@6}9?56} h@é@ﬁxﬁal&m)é}zﬁmo
car banmo mer capt o, sul phanoy
N,N- @ @gyl?ﬁ@ﬁwo (gzal am%wm 0, ¥ Ceel lfad)@yrba@pﬂsm kanoyl

ﬁlég%ﬁﬁ%ﬁbgﬂ/ gé r%uno lv@é}'ﬁigﬁgp to 2 2, %1 -salkoxycarbonyl,

N- (CMa(@ﬂ)sﬁl@hktybs)chﬂ%éﬁmﬂwl)ﬁsuWaﬁﬁb’l ﬁlaﬂwlﬁﬂ@hﬁmh’bs

carbo&g[clgg baC ggﬁé I)BW]GIE‘Q N\Yl'@reue §| b )Rs ap%ﬁaﬁoél)e,‘pendenﬂy of each other
may B\t Eﬁhﬁl?eﬂlﬂrpémﬁ orfe! or%rg gﬂl‘s Uhe Q\@l@i@u@ﬂi sQiQi hl_%erocyclyl

carboc or heterocycly wherein
contapgs agyy 8n¢lniaéb@mde¢aenyn@fbeecmhnaﬂmmbsumyl tyea group selected from
25. optionally substituted on carbon by one or nore R24; »
>and wherein if said heterocyclyl contains an -NH

- mit'Bayd Ribdre idepagRatlysaledied BB Hana hito, wﬁﬁ)t h&dtb%d by
p selected from_ 10 R25; R12 and
mﬂ“?fﬁa’éa@ﬁﬁéﬁlﬂm? gehaxys eabaneth malr‘:éptomwlwmo@&malkyl Ca.salkenyl,

At AP N0, e AR 00

(CL. 63@@1}5&1111[;%@ 6all@£ho§hhkmogy\( ((li‘:,tsaﬁcal)kabﬁmbyl , N,N-(C;.alkyl),carbamoyl,
a

Ci m&?‘?@g %/ )ﬁr%/w,ol\li{&l @gpﬁ%%n&rmﬁgcl 6ai\|_ kyl)sulphamoyl, N, N-

(Cy. safrk;(lf;é W )@lasaik@mmﬁhonﬂ%ﬁrg 8&%&3& Ix)l %@@f&%&%}}#}" rR”

a wherein ais f _bal koxycar
wheremn ym@ep@n@nﬁmwachmﬂm n(ambeemtmyal)mbtpuammarbon by

T M i T

be optibnatigahbaitited byrayrfip @Rictedfedh R*3ubstituted on carbon
bﬁﬁoone of mpre R28; and wherein if said heterocyclyl
t aRh R ane Independsntd §eleckast from halog aironyanoplydroxy,

| t f ;
S0 A ALY Sl YR SRR I S iens
Ca. ealkymsrlocl @u@m lhsyﬂaanay;& 01 saﬂkahbsalomdé{@peaucyl)ammNN-

ot G0 ity AR ks B RSP A5t by by

25

30

Ci. 6a1k3hs@@ja ISRHRRYh 810 1 (é;léa&ahkaéh)oﬁm W(cl'yaﬁéyl)sulphamoyl

al Kanoy

&‘C al kyl ) 2am no,
NN @Wlbﬁﬂkéﬁfi}%’&%laﬂﬁvlwlmﬁ!nﬂamrﬁaIckrjbbt)yZbdeba&-rm')heterocyclyl R3L;

ne GRS LR PAP i o e g on con

one oNNofeQ*? Ga&idhylhe)raﬁlﬂf @ﬁtﬁl?@&ﬂocy@j‘l_&ﬁ{akﬂﬁ a%um{lQﬂME@’rfhﬁ%trogen may
car bocycl yl - or- heter og ﬁ 1-; wherein R2 and
be OPW@HVﬁH}éSfS‘@ﬁ%PX Pﬁr%lﬂ? selgeted ray be optional |y

S o tR“,lﬁle,q{E,an?ﬁm,) RZ"‘? R, R RY R® and R* are independently selected
from a direct bond, -O-, -N(R*))-, -C(0)-, -N(R>*)C(0)-, -C(O)N(R>4)-, -8(0)s-, -SONR?")-
or -N(R*)S0,-; wherein R*, R* ,R* RY and R® are independently selected from hydrogen
or Ci.galkyl and s is 0-2;
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one or nore R32; and wherein if said heterocyclyl

contains an -NH noiety that nitrogen may be
wopisoTEbl y substituted by a group sel ected frpen/EB306/000223

R10, R 1, Rl14, R15, R18, R19, R22, R23, Rah, Raj, R30

and R3' are independently s’eﬁs'ect ed 30 froma direct

bond, -0-, -N(R34)-, -C(O-, -N(R35)C(O -,

- RORYE)RY, RE( Rf'9md R%mr\i@da)endmﬂy-sp&ep@g)fm Cy-salkyl,

Crafigiat Eutpsupayboaelkor Eboa pyPhdny SR ogRcagmont

' 0) . 5
N,N—@ g@l‘kglg ggrgémgﬁ:r bé&aBs0 Q&{zgﬁg(%gébonﬁ, Rwzofikad gﬁ’éﬂyls@bnyl

nd R33 are independently selected from

CIRE=nd\R*” aredndepahdentyysrlected fom Rajo.ulrpifaaRe, hydroxy,
.. Cl_6al k b .
i R GOy ] S, e

ethylDgiRERYY, ARskyDheml sastqxyomythyldtifo, ity RBRoadieethylamino,
I ndependent |y sel ected from hal o, _ni trﬁr)F’éfc ano

diethiiperibReyN-mS NN P ABHRR, HESEIERG, (Y- iS40y Lot fhylcarbamoy,
T g Ry
ethyldiibmhﬁf@hm]phﬂlzh}etﬁy_jdu@iﬁn}d, me?ﬂ,@_ttlhwmdphqmm, If]nelthoxycarbonylfl,

N- met -N-e no, no ; car
coolRL SISO ATy, RSO0, N TEL MR
MN-%P&@%@M@P&%M&%@!M@%%hyl car banoyl ,

t'hio, ° ethyl thio, methylsulphinyl,
or a phanypheautiphliynadeeptalels palf therdefl sul phonyl ,

met hoxycar.bonyl ,.. 10 ethoxyc. . . ‘
N Mgﬂﬁﬁﬂéﬁt}w %“ﬁ_ a )};l 121%%%%%6%1}1/ Ft,ralght and b.ranched chaln.alkyl
grouR%\"l@‘féfBﬁdé&! kSudphamylky! gidupé deh ay Hsropypiarmypecific for the straight
N-met hyl - N- et h%él sul phal noyl ;. or a hgr,ma@e ticall
chaim Fersion ABlyeansrierangey ogpdividyak W%cf@gé ppa %(r PISHDS fish as
- "al kyla i . i e i
s, i R B0 5 e BAANEE BRI e
CualkadhCamikybrpeomsil, isepropd pad ir-biutyl f A sintikee cetveatigh applies to other
.chai.n versjgon only and. references i.ndi vi dual
RS SO, A S BED S S, KR gty nd
2-ph§§ﬁeﬂh§/l. Ghé Qi “h810P raRENS SRR IcAIYS b6as afdodo. For
exanple, "Cl_6al kyl" includes G .4alkyl, Cl_3alkyl,
pr 8yhere optinmpl abylituents ate-dhgsepl from “engipn mered GFRPPR G 1H P be

| .r adi I :
e e on G TRL ygon e ofthe sosi
groups BR@R ¥lisdtinyentstitthg chopdiefyihaivbyr motbef the specified groups.
refers to fluoro, chloro, brono and i odo. 20 Were

opt Brstaroasiahydt isureRraicd mertiahy safratedan usaurasd, mgng-or bicyelic
ring %519#&%1&5-1? ?to'it% J}thi&l{lgt%acs% 8dabhak chdies rY8] hiftbhé0Bulphur or
INCl U a t ﬁe

subst' tuents being chosen fromone of the
oxygepewhicheshy, gnlesssthervitehpesifibd thetcagdmnor bgfaggn dihlsed wherein a -CH,-

f ) f..th i fied A .
BT AT AT o
oxidiRE A Bl RE 8-RRR. PXanbicy£ld sitable REIEHHH Rk FirRT Htetetyclyl” are

atons of which at |east one atomis chosen from .
morphdlinogeineridst) pivisyL, oyra2sL, oxyrgkyh, Pyvarobth, inethiazelil, dadolyl, quinolyl,
thie:%&,gﬁé-:gﬁﬁz}d?c%eg&lf tlhlea%iazggrl,%?lge?gzr%ny ,r thflgzgfic%gﬁ? p{rﬁ&li(cﬁgyl,

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. A

particular example of the term “heterocyclyl” is pyrazolyl. In one aspect of the invention a
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group can optionally be replaced by a -C(O- and a
ring sul phur atom nmay be optionally oxidised to form

W b@68790%1 des. Exanpl es and suitabl e val ues of PETIEB2@®6/10223
"heterocyclyl” are norpholino, piperidyl, pyridyl,
pyranyl, pyrrolyl, pyrazol yF6- sothiazolyl, indolyl,
quinolyl, thienyl, 1,3-benzodioxolyl, thiadiazolyl,

“het@loPRIIAZ iy batuﬁ’féld@ﬁe&hal@ ﬁﬁhrateﬂ YBF ﬁﬂéaludhtﬂ& | mor&ﬁychc ring containing 5
t hi omor phal i no, pyrrolinyl, honDplpera2|n

or 6 gtomusatoidueh Feeast pnmtomtléfsh%ﬁw doBpYirapsh. SU1Ph'ﬂﬁ ALXFLEN, it may,

IS z
unle%ﬁ%%%@p re@%ﬁ @Zde%}bon Ejﬁﬁj%éh Tﬂdccl':dg g Slliglao@]oﬁfé ,can optionally be
repladep Py nolC(dpas] 2 ﬁng hmlﬁ]mﬂ atalo meny l:mﬁptldnadbl- oxidis¢dtie farml the S-oxides.
i ne- part| ul ar exanpl e of the ter

T ‘%ﬂg@ﬂ‘%ﬁ s ﬁgétﬁweéz By peiuugied O3 ptatiTlse oo or bicyclic
carbbﬁ‘ Yiﬁg ki @oﬁaﬁ’x‘@?» 2008434 W el gbi:ﬁz%}%ﬁf) Q%@ﬁ%naﬂ@be replaced by a

het@rocyclyl" "is a saturated par |'y saturated or
-C(ané)ammw carhonpdyklis & momngycchg mmglcnmagllﬂg 5 or 6 etoatsayrs: bicyclic

e S o 08 SR G050 e S8
cyclSREE], ﬁloﬁ’(ﬂcycﬂ)@eﬁ@ﬂ ke B8lopEnthi, t:f’(ﬂg@'htéﬂé? ié?éihohé!’(y'l Qy'&oh@idﬁ'yp phenyl,

can ogtl onal |y repl aced

naphghiylpt Flhl?a?tldﬁd?ﬁ?& oh broesgmii@w A@aﬁs@u@r sxample of ‘&aﬁchm@yl” is phenyl.

S | yl. P »
sa%1 r a?%g leoorf%: : 2%/%43 lsn%dﬁgox réﬁ%@%&j “r Qﬁ(%%ﬁéai%nyl
includengethmaltbonﬂaéumxy&aﬂlﬁnyl, arand wheory cartny CH2amgles op
« Can optional ly be replaced by a -C(Q)-. rtlcul Iy”
G e@@gq»%p&fiw% mEthaxy, © efbgiRD AL PROBORY- @%ﬂﬂseﬂf nthelisng i
incl@leQFENRhidd, Re&Yfld Qnd ﬁﬂo?ﬂ)nﬁﬁﬂr R0, 'Exﬁ&g?es%&"“é%a‘ﬁé}@@@ ywhereln ais’

Sui'tabl e val ues for botC 'ude cycl opro
0 to 2y tichietnydthylthiopetithic pmhhl}ﬂmlplum d}bg}sulyohl,nyl mesyl and

ey RERH £ Y Tyttt R PR p AT Beambles of

M- (PRl fAYniho e ¥k @n&ﬁylatﬁﬁfo%&éﬁiy}ldmmbSE yd of An

- 20

25

30

. exanpl e of "Cl.6al kan_lz%l oxy" is aceto npl es of
N, N-(-abykesngiear Brshide di @P@a@m@@,ﬁb@f 56}5%11}1100 and

h I b
Nﬁtﬁ@lﬁé‘;{ Ol%ﬂ%l ﬁé%}n}all gg t??o%%fk%%lc%%xy g pr opoxp% §pe%’1 Examples
of “Cxalkyhel apé ethﬁiy_ﬁabkmyﬁyll mmOpymmcExmlémﬂmm do,

“N- (%G%I@}gbqgﬁq and B op yI ag}spg)h@gl)c()g]np gng Jg{et{my}}/quwémoyl Examples of

«N_m%mlzﬁemgmﬁw L, W»(dﬁﬁ&tﬁyft)sﬁ%}%%? fad o ples of

N—(mc{ﬂjylb}éll (}eﬁrycb);hlbham@luﬁwmnlopob‘ﬁ%(cedaﬂwé)cmbymoylEm&n‘pI es

N- (Cgﬁﬁlgﬁ’g?ﬁg' @%ﬁ%&%ﬁnﬁ | ncl\éjr?d%fﬁfsgl gﬁ;{lﬁ xamples of

“N, N-(C{ édﬂ@l)géar%l@ﬂ’héfﬂem@uﬂk%mzmwyﬂ aﬁi'ldmylétﬁﬂlocarbonyl and
N- et hyl - N- met hyl ami no es of "C2.6alk Y are

meﬂmlﬁbylachwbogﬂd Exarpplepeh i Gagylﬂﬂﬂh@gylﬁ @reghesyl, ethylsulphonyl and

om0 AR AN SRR

ethyNu(phehﬁyin)muxﬂhgomwylmmoﬁyIaﬁﬁﬂyl )sul phanoyl . Exanpl es
Cl 6a|ky| 2sul phampyl "
N K W t ﬂn}aggp Wwepg,ﬁ) salt of a compound of the invention is, for

exm%\é r%t;{g%d H(ci\ﬁ' <§ Aﬂ%dgko%ékrm%g?&; ¥t the EXAIAbE $hfh is sufficiently basic, for

example, an a01d—add1t10n salt with, for example, an inorganic or organic acid, for example

hydrochloric, hydrobromic, sulphuric, phosphoric, trifluoroacetic, citric or maleic acid. In

- addition a suitable pharmaceutically acceptable salt of a compound of the invention which is



N- (Cl . 4al kyl ) car banmoyl , net hyl am nocar bonyl and
et hyl am nocar bonyl . Exanpl es of 25
WO NN60®I96al kyl ) 2car banoyl " are PCT/GB2006/000223
NN- (C _4al kyl ) 2car banoyl , di net hyl am nocar bonyl and
met hyl et hyl am nocar bonyl . E>(a7rfp| es of
" Cl_6al kyl sul phonyl " are nesyl, ethylsul phonyl. and
suffjosendly @pyiicsislap latmilmetébsattploe sxamfiple a sodium or potassium salt, an alkaline

cartl el el AR R & e e oraB sy Pl oM PR RLSalt gr  salt with an
orgamid B3k h&i&i@fﬁ%@ﬂﬁ}isﬁﬁ&ib’a@c&%ﬁﬁtﬁﬁk gaﬁﬁl, tfof%fxaﬁﬁglne a salt with

conpound of the invention i's, for 30 exanple,
methydprginggdimetionarsiag trigfethylarompopipetidife, mepholiventri on

Y g} ' .ciently basic, for exanple, an
> tris gg%l}gﬂg%ﬂéﬁ%%hlg%l t with, for exanple, an inorganic or
or GaniecoapotndsfafithefoamplaqY) My hae ihdhi ContBY DB hfetric
su) phuri c hosphoric, trifluoroacetic, citric or

. phosp! 1.
isomggic &eRiresdFo and 4~ 1sgrngrsyiane iis &ube wirlesstonhthatetbe invieston y

I f1:. A compaund, t ' whi ch
o AR A B S -
inhibitdrgiactivity. Ahe aivieation fuethed refasdstto ahy andxlbmpteEneicFoehddf the
or tassiumsalt, an allcaline earth netal salt, for
10 comgg)(lg%pzﬁ'g flé‘éﬂ@? Wpﬁﬁsﬁ_ﬁse%l?tﬂ%ﬂ%‘”fqry&ﬁmé%oni um sal t
Or ItAs 8Rb ko Wb tulleflooOthFEk Gk otRICEY A %&ﬁﬁ!lfa @%lcagaelxtist in

ph%/si ol ogi cal | y-acceptabl e cation, for exanple
solvgfied Bs wald emynselvates, focthsratchyas aior eegmutle.i hydtdted foninmdi is to be

' hdl he,. .phol ine or 5 .
und B8t 8 1 EBBY B PhaSien 1l sushsetvatsepbemaubish nopess B-Raf
inhibimtyrudtivifyl ) may have chiral centres and/or geonetric
isgrre,ric centres (E- and Z- isoners), and it is to be
15 und@rtistigbyalbesaf varable gyaips pesras fellewsSash salued inay be hsed where
. i . i r i rs.: [ i 30 s i -
epprOBLlE Hi g Rp U LRRAE A SHBURMELS doRRFhStghb8ore or
herefnaftether rel ates to any and all tautoneric forns of the
10,conmpounds of the fornmula (1) that possess B-Raf
inm?&WQWFvﬁ'ty. t is also to be understood that
CeRLA A iFRABOUIN; Rhelheir bl MHle c?r%%l E8ifS b N moiety that
. solvated as well” as unsolvated fo such as, 1or
20 nitroggmmpy be optjenadly substitwtad by higroup setectsd frammB8r st ood t hat

t hg. j [ enco sses.all such solvated forns

wn Bl Sk ERERRAGRE oy act i vi ty. 15

PaRirigcAliphewal atg8riafl. vari abl e groups are as fol |l ows.

Such val ues may be used where appropriate with any of

t hBIgeA ishengh@ pyeld-#s or embodi nents defi ned

hepﬁjgn@%f eﬁ¥pr hereinafter. Ring A is carbocyclyl.
ete

Ring A i rocyclyl; wherein if said heterocyclyl
25 coRingi Ass mmidyNH  noi ety that 20 nitrogen may be
- optionally supstituted by a group sel ected from RO.
H#f@gﬁ(ﬁl?%gyélgfggf:ycl yl or heterocyclyl.

R! is a substituent on carbon and is selected from halo, Cy.alkyl or heterocyclyl-R'!-;

wherein R! may be optionally suBstituted on carbon by one or more R'?; wherein
R™ is selected from halo, cyano, Ci.salkyl, N, N-(C;.¢alkyl),amino or
30 heterocyclyl-R*’-; and wherein if said heterocyclyl contains an -NH- moiety that nitrogen may
be optionally substituted by a group selected from R*’;
R and R? are independently selected from a direct bond;
R is selected from C;.galkyl.



10

15

20

25

30

Ring Ais phenyl or pyridyl. Ring Ais phenyl or

pyrid-4-yl. Ring Ais phenyl. 25 Ring Ais pyridyl.
wWOoRMwg/0A7TIE pyrid-4-yl. RL is a substituent on PEr/G8r06/000223

and is selected from hal o, %_6al kyl or

het erocyclyl-R'-; wherein Rl nmay be optionally

substituted on carbon by one or nmore R12; wherein R12 |

i SRsielagabsitudht onmcinbbn and:';sasnkepte(hfroﬁahady jor Cr.¢alkyl; wherein R' may be

NN- (Cl_6al kyl ) 2ami no or 30 hetero | -R27-; and
OPU(W%X @bﬁtlﬁufeds% ‘iﬂﬁ?ﬁ’&r}é’r%’@fé P%ﬂrei{o © §1¥an NH- noi ety

t hge .nid L egen 10&% QRd.ionally substituted by a

group se ecte 9; R1' and R27 are |ndependently

s eR b tassbstitoent an danben endisrsalecterdon Juets, methyd 159peeRY] of

oA el AO0GLR10188 L CROBRLO00E o B

whersih_6al kyl; wherein Rl may be - optionally substituted
on arbon by one or nore R12; wherein: Rl2 is sel el% d
frl&mmsﬁlwt fromaoro, RYanos methsihsipethykining r BRFBSIVIR - an

wherem ﬁgaigﬁﬂ%gaél{ﬁ %Jté#g Eug Nﬁ‘;&ﬁ)@%ﬂtéﬁ%@ | ona? fhe Bptionally
subsGtubsittytdigredp seleqed rom ¥ one or nore R12; vvher ei n

R12,is sglecte fr m f | oro cyana, th_I,
di BﬂetWIRarrﬁlﬁdn eﬁ‘é‘?’é 13&9}2/‘73 ,glr%fﬁngon erein if
sakzblggag&g@frg m@tﬁ{r‘lt ains an -NH noiety that nitrogen

be optiona Substituted a group sel ected
fr Rhsmbsmﬁermoh mnmd 1sa$eéecm¢d%<pe iders, ety épéasPE@pyl wherein

m a .di rect. ho se ecte 2o
n}ag% optigaali ytSHBﬂ’cmtSﬂ 083?‘3?8%’1%388"' PETe }féct e ro
f 1 RO¥iQ sclBRENHLmOMudrS BPERRY! | Wher el n RL may be
opt| onal |y substituted on carbon by one or _ nore E&l

whe! & mi)ubmtgem@nw@@ta@é iy yedneiad fieyh dlugro, &jfomeRy
e s %’L?rﬁﬁbﬁ%%%‘e?%%@ﬂ w

4-méthylehidreini-yiomet hyl 1 rret hyl pi perazi n-4-yl met hyl and
4-met hyl i m dazol -

and 158 SUREEERPTERTITor B FYTaP b EnOrrARaY
1-méthfEf BYdrioethyr. Cyanoet hyl .

n is selected from 1 or 2; wherein the values of R' may be the same or different.

nis 1.

n is 2; wherein the values of R! may be the same or different.

R? is hydrogen.

R? is methyl.

R* is a substituent on carbon and is selected from halo, Cisalkyl or carbocyclyl—Rm—;
wherein R* may be optionally substituted on carbon by one or more R%,

R% is selected from halo;

R'3 is-N(R*)-:

R3* is hydrogen.

R* is a substituent on carbon and is selected from carbocyclyl-RIS-; wherein:

R is -N(R*)-; and

R** is hydrogen.



20 n is selected from1 or 2; wherein the values of Rl
may be the sane or different. nisi. nis 2; wherein
wo bwewzd7aes of RL nay be the sane or differentPCT/RB200§/000223
hydrogen. R3 is nethyl. 25 is a substituent on
carbon and is selected fromhalo, Cl_6al kyl or
carpocycly| -R18-; wherein R4 may be optionally
subsis |atsub%ﬂuqm on ﬁﬁﬂbéﬁ aps/issalecist fipm Bupppchlmeomiethyl, 150pr0py1 or

T M N e

caR%S@s:seq}écydd-ij;ﬁﬂuoydjer ein: RI8 is -N(R34)-: and R34
i's 1Igydro gn. WO 2006/ 079791 PCT/ GB2006/ 000223 -9 R4
i Ra 15Dt 4 uent on carbon and is selected from
fl ro, nethyl, isopropyl or

> cyRcB?(E)é;l?ocg e‘ﬁR18- wherein R4 nay be optional Ig
s UBsis iatsubstidaenh ox aarbom atyiscalecied fronx eydRit@opyl Meherem
%@ctzﬁng fomfluoro; R 8 is-NR34)- 5 R34 is
h ad 5 substituent on carbon and is
sqk%qglgqh{)géﬂm cyclopropyl -R 8-; wherein: RI18 is

N( -; and R34 is hydrogen. R4 is a substituent on

cat b ﬁ Sabﬂﬂl‘ﬂilﬁglt ge p@b@@ and issatetted drom fludrboekdoropmiethyl, isopropyl,

C opyl anmino and trifluoromethyl.
10 cydoﬁgo%wﬁ}{%a%d %q} L?é &R E carbon and is cycl opropyl am ne.
mR'Sis aslipeingat bh eﬁfb@n efid i.cyelopfdy [pylai’ﬁlhé 1. 15 mis~
sel ected from 2; vvherel n the values of R4 may be the
RS lectrdfrepdfrl X1 is -C(R8)= and X2 is -N= or
C%IE% X |s-C(R7)—andX2is-C(R8):. Xl is -N=
an is -C(R8) =
mis 1.
15 m is selected from 2; wherein the values of R* may be the same or different.
lis -C(R%= and X?is -N= or -C(R7)— |
s -C(R"y= and X* is -C(R®=.
X! is -N=and X?is -CR®=.
X' is -C(R7)= and X*is -N=,
20 R, R6, R’ and R® are independently selected from hydrogen, halo, amino, C;.salkyl,
Ci.salkoxy, N-(Cy.¢alkyl)amino, C;.¢alkanoylamino or heterocyclyl-R*-; wherein
R? is a direct bond.
R’ R%, R” and R® are independently selected from hydrogen, fluoro, amino, methyl,
methoxy, methylamino, acetylamino or morpholino.
25 R’ is hydrogen.
RS is hydrogen.
R’ is hydrogen.
Ris hydrogen.

Therefore in a furthet aspect of the invention there is provided a compound of formula
30 (@) (as depicted above) wherein:

Ring A is carbocyclyl or heterocyclyl.

R! is a substituent on carbon and is selected from halo, C1¢alkyl or heterocyclyl-R'-;

wherein R' may be optionally substituted on carbon by one or more R';



X is -C(R7)=and X2 is -N=. 20 R5, R6, R7 and R8 are

i ndependently sel ected from hydrogen, hal o, am no,
w@06ardkyl , Cl_6al koxy, N (Cl _6al kyl)am no, PCT/GB2006/000223

Cl_6al kanoyl am no or hetero gql yl -R23-; wherein R23 is

a direct bond. R5, R6, R7 a R8 are independently

sel ected from hydrogen, fluoro, am,no,

et ﬁ@ﬁlyecteﬁ@ionyl awanwher@@éhwaémsm Perm%bep% IS‘FTH% or gitferant;

s% g E%]lh R6 is hydrogen. R7 is hydrogen. R8 is
hydr ogen. erefore in a further aspect of the

i Reigtmettylf here is provided a compound of formula

30
oS eyemy o cRon s ggbeie FobhborCealBbi SR
5 wher%lelf'%ﬁdbé‘ 6;9{811&@} &bs&%t&%Mb&fbMQ{rwg IR, Rll-

be optionally substituted on Car bon by
one imelmde&m@ 2;Whe2650 Bic0vedRg Df RETIagRR0b6 s000exE ffere )

8. S te swherein the values of Rl
ma% ‘Be(e‘pﬁg ‘?Tgﬁbsr% gﬁ%r’? R2 is hydrogen; R3 is
mep HRE; RRhd B de ﬁi&?éﬂd%ﬂ@ﬁéelwed?ﬂélhquﬁ@én 1516 ehied, € salkyl,

from hal o, Cl 6al k or carbocycl g wher ei n
Ci. 6akk4>xm\}(6esadiptlﬁanm,|qa salisprayianing @r BeicosyBHREY: one or

0 R Rl 98, BELSCCT A O R OBESHAbAF Y2 vEs

heterd&yclyd- RzNI and whéi(eﬁﬂf Faid ﬂlEterdE@clyR?orﬂﬁlds R8-Niemoiety that mtrogen may
i ndependent | y,.selected fro ggen, hal o, amino,
be optipng) tltuteélbyeaagrpeaw ew{n 3%2 I*kyl ) ani no,

]ﬁé ghi /A éﬂemgfﬁm&éhﬂg §él€<§t9&ﬁ81ny (?(ﬂ%%?’b@ﬂdlo R12 is

ect ed fro ano,
NNR ¢ @-Nei)y | ) 2ami no or heterocyclyl R27-; and

o€l i d h ter ocyclyl contains an CNH noi ety
15 V\ﬂ[gi §ellerceéi§2 rﬁﬁ’? *be optionally substituted by a
grpips sek@sbhedd;f rom R29; R' and R27 are | ndependently

' sel £t ed froma direct bond; R18 is- N(R34)-; 15 R20
R34 wdected FomGimalks, R23 is a direct bond:

- R*is hydrogen;
or a pharmaceutically acceptable salt thereof.
20 Therefore in a further aispect 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 selected from halo or Cy.alkyl; wherein R' may be
optionally substituted on carbon by one or more R
25 n is selected from 1 or 2; wherein the values of R! may be the same or different;
R?is hydrogen;
R?is methyl;
R* is a substituent on carbon and is selected from carbocyclyl-R*%-;
m is selected from O or 1;
30 X! is -C(R")= and X? is -C(RY=;
R’ is hydrogen; |
RS is hydrogen;
R’ is hydrogen;



R29 is selected fromCl. 6al kyl; R34 is hydrogen; or a
phar maceutically acceptable salt thereof. 20 Therefore
w0 pooa/ofaret her aspect of the invention there i SPQI/GBR@EM00223
a conmpound of forrmula (1) (as depicted above)
wherein: Ring Ais car bocycl‘;lll,‘ Rl is a substituent on
carbon and is selected fromhalo or Cl.6al kyl; wherein
}hgﬁyhpd:rogmpti onal 'y substituted on carbon by one or
2 R12: é% ﬁselectedfroml or 2; wherein the
vaI & ssfec anPé"?/ P8 ¥(¥0sae or different; R2 is
hydr'égenrFg. Lbggmethyl ; R4 is a substituent on carbon
and S sel ecfed fromcarbocyclyl-R18-; mis selected
frd¥h & hydragen30 X1 is -C(R7)= and X2 is -CQ(R8)=; R5

or Bt 7RGy e PbBUOU G053 11° Rb i o hydr ogen:

‘RLZT he&f&%hﬁ atfigthdr agiBchatt the Hvehtid@ere iRpROVided-aNOERAURd of formula
and R34 is hgdro gen; 5 or a pharnaceutically

(I)(a%é%‘ftﬁ%ﬂ@‘@ Wheliemereof Therefore in a further aspect

of provided a conpound of
forﬁlﬁ A@Pﬁ%}f)} 8Pp ed above) wherein: Ring Ais

ph yb a slnbspyrenderﬂe@tbon :Bitl is selactsdifi®in ﬂmﬁﬁ,ttrlﬂﬁo@ﬁ{eﬂgm

o b E BRI Y 1)

- tifydapbiPREAZI N- 4-y| met hyl and
mEﬂ-E?ne yllmgazol- 1-yl; nis sel ected from1l or 2;

wharisselectedfroml luers; afheRin teeyvahes iR’ smybedhe stinfie @'rchffbr,ent
R2 ﬁz 3 Hy&goeqlen R3 is net hyI

R} is methyl;

R* is a substituent on carbon and is selected from fluoro, chloro, methyl, isopropyl,
cyclopropylamino and trifluoromethyl;

m is selected from 0-2; wherein the values of R* may be the same or different;

X! is -C(R®)= and X? is -N= or -CR")=;

R>, R, R” and R® are independently selected from hydrogen, fluoro, amino, methyl,
methoky, methylamino, acetylamino or morpholino;
or a pharmaceutically acceptable salt thereof.

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

Ring A is phenyl,;

R! is a substituent on carbon and is selected from fluoro, trifluoromethyl and
1-methyl-1-cyanoethyl;

n is selected from 1 or 2; wherein the values of R may be the same or different;

R? is hydrogen;

R? is methyl;

R? is a substituent on carbon and is cyclopropylamine;

m is selected from 0 or 1;

X!is -C(R")= and X?is -CR®)=;_

R’ is hydrogen; -



15 R4 is a substituent on carbon and is selected from
fluoro, chloro, nethyl, isopropyl, cyclopropylam no
w@eaeo79791 uoronet hyl ; mis selected from 0-2; REGBRV6/000223
the values of R4 nmay be the sane or different; Xl is
-CQ(R8)= and X2 is -N= or -Ct®Yy=; R5, R, R7 and R8
are independently selected from hydrogen, fl uoro,
anﬁﬁdshﬁﬁbgat, 20 met hoxy, methyl am no, acetylam no
or mnrgﬁglino; or a pharmaceutically acceptable salt
t hd é0RYI9% M efore in a further aspect of the
in i ere i s provided a conpound of formula (1)
(agggiggg?%gkabove) wherein: Ring Ais phenyl; 25 R1
or aipbarmaselisally aereptable minhaeofand is sel ected from
flyoro,.trifluorgnethyl. and _1-pethyl- | -cyanoethyl;
5 AR euhercaseer of Biniavestion, ProfkEre ompemdy af (Hedmysmting ate any one
of tHEEk IR aSAEEnReutl ' ' drogen;, R3 is
met t??lﬁ) 30 R4 is auﬁa&l@ﬁ&%ﬂe%&%%ﬁrf on and is
cy én anetbe\Aspeet nbthe imventios girefetredi cdmponnds of the;invéhtibs are any one

REC TR TN R

theré®, hydrogen; R8 is hydrogen; or a pharnaceutically
acceptable salt thereof. 5 In another aspect of the
10§ nyuiethes Aspept offthe prssens invsatieriproyides h@racesssior prsparinga compound

d r hcal ..
o (4LFyn Sk DEcEAI R AL LGRS (s ot
groupp ween tnless, otherefierspedfied) rp defiks] iafforiniida (vembprizss af: e
any one . of Exanpl , 11, 15, 16, 11, 19, 20, 21, 22
Progsss g)sepgting aﬁﬁ&f‘ﬁ%&ﬁ%ﬁ’?@&}q}@a sceptabl e salt thereof.
10 Anot her aspect of thhe present invention provides a

process for preparing|a conp®bad of formula (1) or a
phar maceutical | y accephs t hereof whi ch process

e ety

(wherein variable arg, upl ess,otherw se

specified, as dq%’ Ié#%ji¥<&@nprises of :
H

R5 I /)\R(’ ‘

N

5 iy
with an-acid of formula (IIT):

®Y), OH

(11I)
or an activated acid derivative théreof;

20 "Process b) reacting an amine of formula (IV):

R2
0 [ ;[ R
(RI)H‘@)k i NH,
av)

with a compound of formula (V):



Process a) reacting an amne of the formula (11): R2
3 (R RN H2ZNNNX2 RS NR6 15 (Il) with anacid of
wo eoorfe9(l11): O (RI). AOH (I1l) or an ace¢waBe@e6/000223
acid derivative thereof; 20 Process b) reacting an
amine of formula (1V): R 313R O (R). A H N112
with a conpound of formula (V): WO 2006/ 079791
PCT/ GB2006/ 000223 -13R4 R4A)mN L N X2 R N5~R6 (V)
wherein L is a displac e group: Process c) reacting
a conpound of formula (WYNR2R3 ONL (R), AH

1
L N/JI&XZ
R5 /)\R6

N
M

wherein L is a displaceable group:

Process c) reacting a compound of formula (VI):

. R2
jod
O
- N @)L L
5
| (VD)

wherein L is a displaceable group; with an amine of formula (VII):

R,
I
1
H,N N (X\\X2
5 Z 6
R N R
(VID

10 Process d) reacting a compound of formula (VIII):
R2
| 3 R
Q l N
/)\
N N N L
H H :

(VIID)

wherein L is a displaceable group with a compound of formula (IX):

M\LI/X;XZ 4
R N//kRG

15 Ix)

RY,



10

5 (V) wherein L is a displaceable group; with an
amne of fornula (VII): (RA)MNI1 HZNNX2 51 ~/ \
WG2R6MTR91 (VI1) 10 Process d) reacting a conporeGaRo06/000223

formula (MI1): R2 3 (RA)Tn O 1 I N NNNL (RL)n
AHH(VIII) wherein L is alfirspl aceable group with a
conpound of formula (I1X): MX ~ X2 RIN-R6 15

whef¢ixM WRIR@QeiR%9aEd rdgRCB2006/ 000223 - 14- wherein M
.S, an organonetal lic reagent; and thereafter if

andﬁléeé%z{a%fﬁlisl.ec‘ﬁaré’onverti ng a conpound of the formula (I)

i) cdnERIn@RQIRPouRP FPA Tsknffla [ $utd %@H{;ﬁo@ﬁpg}% bt élgae formula (I);

. rempving any protecting groups; _ _
ii) reJpQiFing eBUPTotesting grassipt abl e salt. L is a di spl aceabl e

‘e , ' I | ues .f.qr i ncl ude chl oro, brono,
i) @%@{/ﬁ% a@%?&?ﬁf%&%ﬁ@tﬁ? §a|[.ﬂ'phonyl oxy. Mis an
or daisanispilceatile pRAGEHitabRUIhRB k& IVRICHRE chRto, Wrdfi6) tHg@ and
angboron and organotin reagents, in particular

. Of
triflygr yisylpberylesy.i s hydrogen or Cl_6al kyl for exanple
M is an organometallic reagent, suitable values for M include organoboron and

-organotin reagents, in particular B(OR®), where R” is hydrogen or C;.salkyl for example

B(OH),; and Sn(R”); where RY is Cy.¢alkyl for example Sn(Bu)s.
Specific reaction conditions for the above reactions are as follows. ‘
Processa)  Amines and acids may be coupled together in the presence of a suitable

coupling reagent. Standard peptide coupling reagents known in the art can be employed as

. suitable coupling reagents, or for example carbonyldiimidazole and

15
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25

dicyclohexyl-carbodiimide, optionally in the presence of a catalyst such as
dimethylaminopyridine or 4-pyrrolidinopyridine, optionally in the presence of a base for
example tﬁethylamine, pyridine, or 2,6-di-alkyl-pyridines such as 2,6-lutidine or
2,6-Adi-tert-butylpyridine. Suitable solvents include dimethylacetamide, dichloromethane,
benzene, tetrahydrofuran and dimethylformamide. The coupling reaction mayr conveniently be
performed at a temperature in the range of -40 to 40°C,

Suitable activated acid derivatives includ¢ acid halides, for example acid chlorides,
and active esters, for example pentafluoropheny! esters. The reaction of these types of |
compounds with amines is well known in the art, for example they may be reacted in the

presence of a base, such as those described above, and in a suitable solvent, such as those

described above. The reaction may conveniently be performed at a temperature in the range of

-40 to 40 °C. |
Amines of formula (IY) may be prepared according to Scheme I:



10 B(OH)2; and Sn(R}')3 where Ry is Cl1_6al kyl for
exanpl e Sn(Bu)3. Specific reaction conditions for the

w@bwem797eact i ons are as follows. Process a) AWCE&Bawd/000223

acids may be coupl ed together in the presence of a
sui tabl e coupling reagent.-$8andard peptide coupling
reagents known in the art can be enployed as suitable

coupling reagents, or for exanple CQR‘gonyl di i m dazol e
and' 15 dicycl ohexyl -carbodi i m de, optf'apally in the
presaxiCe ofXa catal ydt BEIMHH di net WK ami nopyri di ne
or 4- pyrrFI i Kﬁopyri d'i-n%,—ocrpﬁ-’onal Iy fh presence
of a basgl for | exanpRexfr ethyl an i S{S\Bkz

2, 6- di ral KW pyrri nes* sygh’ as 2, 6-

2,6-di-tent-butyl pyridine,. Suitable sol ventss~N €6
di met hyl ageqyan! i de, di ch{i®boret hane, benZene, N° R
t et rahydr of uranand di net hyl f or mam de. The cdlip)i ng
reacti on may conveniently be 20 perforned at a
tenperature in the range of -40 to 40 C. Suitable
acti vat(gd)maci d derivatives include aci(R4jI;1aI [ d§§,ocf1:or

exanpl e d chlorides, and active est r

exanpl e[/ pendaf | uor ophenyl egters. The r tidn of

t hese tlypes [of npounds_w am nes | kn in
t her qrt It]/r %)@Zthey, may be reggt t %\Vﬂxz

predence of a Pase,| such as those described ab pe,)a\nd
in a suitablé ¢ such as those 25 descyi “ 6.
above. The action n%y conveni ently be perfornmed at &
tenperat(NMd)in the range of -40 to 40 C. Am (@a) of
formula (I1) y be prepared according to Schenme 1. WO
2006/ 0R9791 HeB 69@%000223 -15 (RA)m NC 1) HC1,

5

NHACL AN B X2 Qify 2) Xo~ 0 N X-- X2 R N R RX
I1b R6. (%) () (Ilc) (R4)m (R4)mMSOCI2 N NH 3
N *&NE(Ille)i 2 |

)
Scheme 1 ,
Wherein R* is R* or hydrogen and L is a displaceable group as defined herein above.
Compounds of formula (III), (ITa), (1Xb) and (Ile) are commercially available

5 compounds, or they are known in the literature or they may be prepared by standard processes

10

known in the art. .

Process b) and Process ¢)  Compounds of formula (IV) and (V) and compounds of formula
(VI) and (VII) can be reacted together by coupling chemistry utilizing an appropriate catalyst

and ligand such as Pdy(dba); and BINAP respectively and a suitable base such as sodium zert-

butoxide. The reaction usually requires thermal conditions often in the range of 80 °C to
100 °C.

Compounds of formula (IV) may be prepared according to Scheme 2:



HZNNX2 d NX2 51 ~/\ 651 /\ 6 RNRRNR (VII)
(1'1d) R2 1) Pd2(dba)3 R BINAP HHN L 2) H (Ile)
w@ doy/0Bobene 1 Wierein RX is R4 or hydrogen aneiCT/GB2008/000223
" di spt aceabl e group as defined herein above. Conpounds
of formula (111), (Ila), (11B-and (lle) are
comercially avail able 5 conpounds, or they are known
inthe literature or they nmay be prepared by standarﬁ)z
proc@&ses known in the art. Process b) and Process
Conpqunds_oef formula (1V) and (V) and conpounds of R
e~ VI ) and (\Gdnditoas obBrecessor)ed t oget Hgr by
cherti s(HY) ut H=zi '

0 H-z+rg—an—appr opr late cat al
i | ighad such as Pd2(dba)3 and Bl I\lActiNer NO,

3

HNind & sui N&hl e base such as sodi ulder--10/ but &ki de.
The 1 tion usually requires thernal c'tionﬁ‘d{;t)en
in the range of 80 Cto 100 C. Conpounds of for Ad
(1'V) may be prepared accordi ngfpg Sche 2: WO
2006/ 079791 PCT/ GB2006/ 00022324
Condi tions of Process a) O | N2 (RI)" A H NO2
(I'va) (I'vb) H2/PdC (1V) Sche 2 Compounds of fornul a
(V) may be prepared accordiy) to Schene 1. This
illustrates the preparat i‘SOP of ,conpounds of fornmula
(I'1d) which are conpounds 5 e’?l%?rmla (V) wherein 5 L
I s Coltlpotds offfernaia (VEshap BE prpaitidlaccctBde s Sakemnd hathidMustrates

nmodi ficatjon of Schene 1 other . i
the preparation of compounds of formula (IId) which are compounds of formula (V) wherein

H

5 L is chloro. The skilled person will appreciate that by modification of Scheme I other
compounds of formula (V), wherein L has different values, may be prepared.

Compounds of formula (VI) may be prepared according to Scheme 3:
2

R -
R’ Conditions of Process a)
+ (1) > (VD
H,N L
(VIa)
Scheme 3
10 The preparation of compounds of formula (VII) are shown in Scheme 1.

Compounds of formula (IVa) and (VIa) are commercially available compounds, or
they are known in the literature or they may be prepared by standard processes known in the
art. ’ "

Process d) Compounds of formula (VIII) and (IX) may be reacted together by coupling

15 chemistry utilizing an appropriate catalyst. Such reactions are well known in the art. For
example, where M is an organoboron group, Pd(PPhs)4 and a suitable base such as sodium
carbonate can be utilized. In the case where M is an organotin reagent, Pd(PPhs)4 can be
utilized as the catalyst. The reactions take place in suitable solvents and may require thermal
éonditions.

20 Compounds of formula (VIII) may be prepared according to Scheme 4:
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conmpounds of fornula (V), wherein L has different
val ues, nmay be prepared. Conpounds of formula (V)
woreaelo®7pr epar ed according to Schene 3: 2 R RBCT/GB2006/000223

Conditions of Process a) + (II1) (VI) H2N CL (Vla)

Schenme 3 10 The preparati o 10f- conpounds of fornul a

(VIl) are shown in Schene 1. Corrpounds of formula

(I'va) and (VI a) are co ci al I vai | abl e conpounds,

or they @% wn in{fhe Nter ﬂ&moblthey may be

s

pr epar ed dar d oce ses known TnThe(VHL): .
Process d) Conpoungg~0 Ia (V1) and (1 X) may be
react ed together by co 8;| 15 chem stry utilizing
an appropriate catal yst h reactions are well known

in the art. For exanple, Swg%re Mis an organoboron
group, Pd(PPh3)4 and a SU|fé%fe base such as sodi um.
C aCbmpamﬁls@ﬁforhﬁﬂaleJIIzz)add (lX) drbeoraagfialyervailable Sodpounds, or
notin reagent, Pd(PPh3)4 can be utilized as the
they g qﬁq%m thenlgeragie oF téwg n%aallf@ nyeneeed bystandardprogesses known in the
solvents and may require thermal conditions. 20
" Conpounds of formula (VII1) may be prepared according
t olt Sal érepdrecidiod 200 60718 69 ﬂleR@ﬁb@Zﬁ)@ﬁimﬂﬁlZﬂtS in thie®ompounds of
C NL (V] Schene

»the p&e &w@%bgo q%g]gﬁ%ﬁ%e? V:st’:alagargﬁ{gprlea}t&)s Qq,tgu’u n reactions or

genefel IR &drdbhtiondY RinbAsHaE %%Mtloﬁ§ eitlid? %ﬁo@foeor kg Walately
inthe literature or they may prepared by stand

Tollopiingctbs pensessapmentionedrabove and as such apg included ipihe @mcasssadpect of

f the va S rin stituent.s
the il b8 ke Rbae 0 MRUAPRRG kB BRI, R Bt
substfitjaeﬁﬂ@nﬁ@[nd oflhm Eﬁﬁna@c%UMMtIdﬁtrEMOhei%ﬁﬁdtibﬁfof@ﬁbstltuents alkylation
ener at ed by conventi onal functi onal group
of Sug‘ﬁ&mt%%&d Sidationiof subshityeats. The magenisraefl rweejap conditions for such .

| procéﬂés% Qfggtkggwﬁ L PRRTRERI AP 'P&Pt%leﬁ*%?éﬁﬁple@ B{dal%?haﬁy gllibstltutlon

ncl u Int e process aspect
reactlons mclude the introduction of a nitro group using concentrated nitric acid, the

introduction of an acyl group using, for example, an acyl halide and Lewis acid (such as
aluminium trichloride) under Friedel Crafts conditions; the introduction of an alkyl group
using an alkyl halide and Lewis acid (such as aluminium trichloride) under Friedel Crafts
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, carboky or hydroxy it may
be desirable to protect the group in some of the reactions mentioned hérein.

A suitable protecting group for an amino or alkylamino group is, for example, an acyl
group, for example an alkanoyl group such as acetyl, an alkoxycarbonyl group, for example a

methoxycarbonyl, ethoxycarbonyl or #-butoxycarbonyl group, an arylmethoxycarbonyl group,
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10 the invention. Such reactions and nodifications
i nclude, for exanple, introduction of a substituent
wh00a©20181 of an aromati c substitution reacti onPCT/GB2006/000223
reducti on of substituents, alkylation of substituents
and oxi dation of substituentd8-The reagents and
reaction conditions for such procedures are well
for ¢raovple banzylmexyc;i:nbmnyu‘,,ajr aaratoyl Beoupi fouleagmple aﬁntcgds. THe deprotection
bstitution reactions,_includ

romat i s . .
confiB Tt She T PP P DS ouRei: gong SHidites cheiggiof protecting
grouj. tthi:§ f@icéx@mp'léqﬁn l@yl'g‘i‘&ﬁﬂ)ﬁ@ﬁ hi Qtﬁ]%lggrgﬁ'g o?&%b)é}%g.ﬂ}bgyl group or an

usi ng, for exanple,” an acy
aroy(l gueHp may b%ﬂemﬁvnd fion epiampl@L bY hyi@)alyamdmth Fsuitabile baG afchss an alkali

o B A0 B Sl FOBER o p c
as atﬂbutrhdyezirbdﬁ?})l gugahaybé Reelve@rfof &amplE W ithdaBidnt v@ﬂ!ﬁa dui8ble acid

i ntroducti on of a hal ogen group. Part’i cul ar exanpl es
as hydroghlarie, sulnhugip or phesphereacither ridugraaredic amd @nd #itro

t 20
ory e G ARTRID HEDAP: W) Rl BERIR BropbRNE Reiefio St for
examl;lpkenby hydrb@qgﬂteis emafdafallikky fi:dﬁdﬁ |piﬁlladillmk1a?31 dalrwlgﬂ, br })y treatment with -
eat | oxi ion o ioto a sul phi.ny
a Leyyig §,<f1§ Tor fe baren {js(FillgProscasgeh poiia @blsligetiug roeoting group
for éﬁﬁﬁa@%r&ﬁ@ of RRGE, 16F 'eqxaf%ﬁ got g)ﬂﬁﬁlcﬁ@ élgdél wWilictE%: IBQ removed by

necessary/de5|rable to sitrve rou s in
treatnpast pteowigdamininefor erstnapie dsnathsdamlnoprayytamhnqmr mth hydrazine.

necess or, desi r abl d .suitabl e t hods

r o SRAble el R R Aok S 0ubist Tk 4o hole i agy} aroup, for
exarfple a8 allia8 67l grOiP§RE bk Bt &Uﬂ%{l‘@rﬁu}b ffo#&»&%ﬁlé‘benzoyl or an

accordance wth standard practice for illustration

arylggthyrenppp.dor examipe bensyl.i hhe deprotassion nomi@@"m for the above protecting

'grou?é %fl‘ ‘f‘é«':e%sarﬂy 5}(}' M?’éﬁe cﬁ&ge § %tec ng %)oup ’glﬁjtbso Qr eg?mple an acyl

ctants 1nclu gr oups suc as a
groupysdcloayar alkail’ﬁyl Obﬁ’l ﬁeﬂ grabp mal de perod ey foir Bﬁa@pl@tﬂﬁy hylrolysis with
| ons her ei n A suitable

a Smﬁgbge B%fﬁSﬁ ] 36 ﬁ‘lb‘ineféﬂﬁ‘éffw’ﬁgedpf eiapl e fihingm gF srdiumdydroxide..
Alteh%w@l&%%&ﬁ ﬁ‘Ef sugipaﬁe[ E’#Byl é{gg}? E?ézyc a&‘g df for example, by

kanoyl group such as acet

hydl@g@mﬂonfowr asatatpiteuch aueiilla@xs;mm—bmhy:h et hoxycar bo nyl

T YN CATE A -

for XUBMPTY LmMBBRZ eﬁ’?@ﬂ%ﬁ roB@ Ry WhicR magbedt@¥led ‘f&%&am%&r by hydrolysis
..exanpl e _benzoy he deprotection conditions ¥

withgase S‘ﬁfﬂlmsé@dnumghxgk@gé@ of Eareexgmplel ayt-bmﬂygmm whichenay be removed,
for é?{gfﬂ'roﬁee by Ee%%hﬁ&’ th B acid Eﬁ’ By I;lgr%n ot SAnicAs cpgucﬁ )ﬁs %’étp%oaﬁacetlc

group such as an al kanoy ®63G/¢
amdpasr fan emep:IKy h bgﬂ[zylll pronpywHieh mey’rba ﬁ!in(f\féﬂ % axg@hsle li%’hydrogenatlon

‘ % g\ sui tabl e base such as an a kall
over %%ﬁy §H§U¥ Rgdadipggronseatho-e 1t hi um or sodlum

h . .
OB AR e S Rl TP i

| Con\tenbmairimhnwucsrweﬂ buowati the aliéndicalaest. hydr ochl ori c,

30

sul,p sphoric acid .o r.ifl uoroacetic.acid
andRare B SR b BeRPS dRonsy e depTas i entcn possess

anti-g@vey h&iﬁfﬁ? MK IbeBERARO AR 26m &@PW@Q 1nﬂ191”cory SR} S the
by hydrogenation over a catal yst such

compeindadihess prepediep oty berasipyseds @vatemplewsmg the procedure set out
below.
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10 a Lewis acid for exanple boron
tris(trifluoroacetate). A suitable alternative
w@e@beTd7dng group for a primary am no group iBCT/GBR006/000223
exanpl e, a phthal oyl group which may be renoved by
treatment with an al kyl ami nel®for exanpl e
di nmet hyl am nopropyl am ne, or wi th hydrazine. A
B-Raifiirt wittocEPIS$A @astayng group for a hydroxy group is, for

S By o B e B PO VA ypecd T pRe! Disia ast was
dete@hirRR i it WidBRAn Wzy SE MhRed fr&%uﬁ&%%%?e&ﬁg}{‘ %lﬁﬁgggay format,

deprotection conditions for the above
whigfy mapsiresi phiosphorstden ¢f the BaRaf substinte, hamah oécoebidant, purified

i 0 50 BB e DS Sop BB 15 9388

| ! . . . _

10 hPadbrafi iphotfnaly EATEND 0 i £ 0% Sitho BB PR EnS 16 1o-

ethag el fonictag df leexnisimtium Ablt HBBES )\ 6 InyMaln4-ditiiorBL hleitgh @IFT), 10 mM

Mg%cﬂvg/f Sﬁgﬁg%%%jn%{rpgﬁa” E%?@geﬁe@gﬁ’@;gﬁ’oa{ﬁ NECPUR PRy butfer),

withPGHiagbiue H&ﬁﬂd&ﬁfa@ Ofkionfd c%HJ:etn]ﬁQ{i&‘lsp {04 fo‘fatl in?a%ﬁ&ﬁ OB 23 i in
carboxy group Is, for exanple, an esteritylng group,

384 fastl phatesyibl-Batandetompound ware metingtbagesdoingd xWHERES B@femr %]hour at

25 e GGt PRy SRy A GHn CEMAR od AT b1 HEPES puttor and

. ' . | by . t.r.eat t.wth

ot 9 6 ST S e P HRRLPIOL B o

(findl cbfidenRAORCET B)2R 1RHEBPEDbuff@! 5 XAk Bssdy RERZM (1 UiRited 1:20
whi ch may be renoved, for exanple, by hydrogenation

into §) @pMEILEA an s RS buferseanstenied to 584 wall baok higheprotein binding
r thn rou o rempved a ny. conyeni.ent ..
SR ST G R A SR e S——
0.190& WeedkIB ST, 8106k eNGEH W{d Qigerblbtk @&ES%PFESMHB 850 Cwashed
t he conpounds$ defined in the present invention posSsess
in TBOT aimtibateheih SAed rabbitypolyelonhl drsi-piedspledEK antitsddy€Cell Signaling) -
f Inhibitory activity of the conpounds.

o f -
citutpsJ 00 o EBStoise s b 15 Sbasbedsihh JBSE. pbeied g ul goat

t._}m.t | . t_ . | A . . .

ot SR U o oML I g 000 i 78S 1

1 hoActi26i *Cyaralf washedwith XBBTi50a bf fiptiolgEhie getdidddsd $idStrate (Quantablu
Hi s-B-Raf- protein kinase was determned in vitro

- Plegieg) migs afdeshangfellowing decubanems 4 tminates 230 KIEQUBXbluSTOP
PicgSER LRI bue JOBLE PERRHE RS K0 558 bl nission 29
usingia SRIBN Uitla pried @ade dDatviiel grapghed bERNC,Penl¢itlitbd d88g Bx&el Fit
.nM B-Raf, 0.15 M MEK1 and 10 gM adenosi ne
Miqesofhosphat e (ATP) in 40 mM
N- 3= i, jae-N -(2- i, € .
ac I(Xg‘leﬂéﬁs]& 5 ﬁ%ﬁ% M%Q%I'Q tz}? ?ﬁ%ﬁé@’ lt\ic c%@poﬁﬁ&%ﬁéjinfegéﬁt (l:nventlon
exhibiifed-adtivity besDthah 30N OFor (ekihple tAOfoMdhwidifebdlts werdbtained:

———ethylenedi-aminetetraacetic acid (EDTA) and 0.2 M Nadl
Exayple NorpES puffer), ICso (M)

2 : 0.153

4 1.35

According to a further aspect of the invention there is provided a pharmaceutical
composition which comprises a compound of the formula (I), or a pharmaceutically

acceptable salt thereof, as defined hereinbefore, in association with a
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with or without conpound at various concentrations, in

a total reaction volune of 25 1 in 10 384 well pl ates:
w®2RaH7€ad conpound were preincubated in | x HBERESGB2006/000223

buffer for 1 hour at” 25 C. Reactions were initiated

with addition of MEKL and AT91in |x HEPES buffer and

i ncubated at 25 C for 50 m nutes and reacti ons stopped
pharhjacaﬂﬁhlly-@ébepfabﬂthEienﬂ&&aferEDTA (final concent r ati on

50 MM in | x HEPES buffer. | of the assay m x

t hdhe gpinpesition may be jihg @r@cﬁuﬁﬂk efsrorplpdpyinispg. qufeﬂ@mple asa
bt oPPiEle £ phitniil sButon ARG B BRI bl Tl ikthmuscular,
intrawalaind ot infoigiors ab afsfeeﬂcesblstadn suEspenridradmEnmngsiof),. ﬂ)%oplcal

T\Neen20 TBST)H_Q bl ocked wi th 50 Su erbI ock i erce)
admingiratiop gg,pn gintpent er cipaEsfor efia m% A A %6‘1 P50

| 1,2bbietal R atflve @&hpé’sﬂﬁénsﬁﬁ‘éiswﬁ ﬁf‘é écﬁﬁf@ﬂtuﬁ@?h‘anner using

Signaling) diluted 1:1000 i'n for hour s at C
convent oredl ewgipientFBST, i ncubat ed W|th 50 gl goat

bbhit h dish ti baod
( Cape S&rghind a5t 09 aull Pty RendmigiGiy B3 yAREHjooded
amnﬁil aPburkit a6kd WIS EHe rdhde -T@@Tm?&@, dndothisfdonRBI0@ BRdivides a
per oxi dase substrate (Quantablu - Pierce) was added
therapeytigadlyref{ticHye d?ﬁ@u?ﬁfqr y pdpily dossan ghervgngasof K190 me/kg is

emp%lﬁgtlﬁi{% %De ail 'd%E %11 fé%%r?s?ﬂgrl A a?sgg a%éélldﬂfr%q%%ﬁ%e host treated,

the IﬂaZ@culaermg ofi ad'rEIﬁ@d‘Skaﬂbh fendphatererigadelic illnedsdewrsireated.
graphed and 1 C50Qs cal cul at.ed usi cel Fit ) )
AcoRigfigly ij%gwg%mg ¢ d6ieineh By RiGrectionss hos treating any
partRaBfYatichfle conmpounds of the present invention
exhibited activity less than 30 M For exanple the
f olAcomiding toesutther agpect obthe present: invdatian phese Mprod8ed ¢ Mmpound of

the SROUALDoR t M= s e Bk iR i ERBRE! nftinblBre for use

in aﬁﬁfﬂ@ﬂsdf&ﬂe@ﬂﬁléf@bﬁmeﬁﬁﬂﬁﬁ o BSinAl BEIVPWLIRerag. t he fornul a
(I or a pharmaceuti cal IG%/ accept able salt thereof,

haviegunkbthat the epwpeunds definedonithe presenhinvgngon)or a

SR BBLERORSLIORE e oy s v grovry

behmd'p@smstel feom ey B-R af linlﬁblfcﬂy map&rttmbAa:ofrdinglgrthd: compounds of the
adm ni stration, t abl

S i(i u
PresERINYERTIGR AR APeGt ?ﬁ? ks G e SRS At fissAsRvlmedicl conditions
med%&fﬁ&@&qﬂ artiby tH- ﬁ'ﬂ:'si %Ut!h@ compbitds &¥:3KeUlsd tPproduce a B-Raf

I nf USIOH) a Sterile solution, suspensit on or
mhlbtmy sffeet,in fa@varmd;io@@ld aBimalrin neest ofmuclotreatment oi nt ment

o Rl R e AR EPre e Ar pest or pagringcancer
charﬁét@lﬁﬁﬂftﬁ}tlhﬂbﬁlo‘ﬁflﬂ\B%Rbf 2Bathe BRAPAIndY Hiafbe 1BODKERDIRRAN anti-
exclLprents

cancer effect mediated alone or in part by the inhibition of B-Raf.

30

Such a compound of the invention is expected to possess a wide range of anti-cancer
properties as activating mutations in B-Raf have been observed in many human cancers,
including but not limited to, melanoma, papillary thyroid tﬁmors, cholangiocarcinomas, 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,
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The conpound of forrmula (1) wll normally be
adm nistered to a warm bl ooded aninmal at a unit dose
wowdokiore7ohe range 1-1000 ng/ kg, and thi s nor maPdH/GB2006/000223

provides a 10 therapeuticaHﬁé effective dose.

Preferably a daily dose in-tHe range of 10-100 ny/kg

is enployed. However the daily dose will necessarily
bladdg, prasthtedoreap endlpi@reapdn pakiieuli@ stich dodgioadds ofithe invention are

partlcular route of admi nistration, and the severity
expeeted thelow|adweniagensiy dhe grewtheef. primesy gnd rwglrrynttﬁqu 859?%9# for
exarr&:‘f 15@%0?)?1 %g%(ﬁ d, 1 dan%v%gé;% M@gb%%glr smpcdngpounds of the
1nve1ititfnt ble:{ plmmaoetuuoill}t Memaleis aalt thersofrere expebwdrte 1nh$b1t the growth of

provided a co

fornula . Qr .
those paPARI GBA FSLHE 50 ﬁg&m% ichre af%&@?éfwﬁa@a%@éf fspegjally those
tumclﬂl?s!'\%ﬁﬁ %fe%&lﬁ%tly%peﬂcﬁnﬁor{‘ﬁIm%xotﬁeﬁ' bRAMHBRA sIS}Ead hfeluding
human or animal body by therapy. W have found t
for exmplemqfaurwmodsqumlwshlm cohoa, thyegidlungsandravaries. P@lrtlcalarly the

har,maceuti cal l.y acceptabl e.sal,t thereof,. are :
comiBPE T G Phever MRS eani Hie drAGiaE bt pfafgmes,,
beTht%Va@ﬂorHﬁmgetb itl§6 affeetofithe inveRidRathetenh plvided) compound of the
erties. Accordingly the compounds of the present
formpwg)a pr spharmaceytisally aefepigblssalidarent, asrlefined hergmppiops for use as a
medl%&ngﬁtseases or medi cal conditions nediated al one or
pait by B-Raf, i.e. the conmpounds may be used to
p r Adctﬁ"&mg @8 Rather asgecbofithe mveﬁtﬁ@ct&lelrens prowadedhihd useddd compound
animal in need of such treat C u
of g forgiga (B @g@r@avwsweqagm BBl o fOep e sgpre in the
many Bafd of aztﬁe(g <g:r dse S RYprb B b OB-Rif iBhiBRbry diRct in a
e conpounds may be used to produce an anti- cancer
warm:ﬂaimjdbd aediahswed aalngame or i n part by thee inhibition of
B-Raf. .Su haco nventlo tedto
o gsirding s S ¥ Pise e bR B Pro e TieHE ST b EombSund of
the fo&ilLY élt)] 61 pHAtRAIeRAElly hcBetdle hayv@eReE As @Bﬁﬁd\&%(ﬁelhlﬁbfore in the
many hdnman cancers, i ncl udi ng but not Iimted to,
manwf@pwﬁ;@ mgj;gamq:rg ﬁfgr ushyi tiedre jpR of an anti-cancer effectina
h n o) colon, 30 ovarian and |ung
“@nﬁgﬁ%ﬁkg Sﬁ%ﬂg&: ar’yl?%mexpected that a conpound of the

I Needrding tmlﬂnﬂmfm of ditinveraiagcthe@ds proividedagamyetind of the
t hese cancers. S in a

It ec at . .
fo m@lﬂt@b @héa P ?mtq?%u“ﬁﬂ 1¥:§%‘m°tal ﬁ?\ﬁé”rttﬁ% ﬁ?ﬂl ¢ %é"gﬁl”sfglabefore in the
man&ﬁ fvd & lﬂgcﬁbé}ﬁé é%lr BRYE 1l trdaf A S FhR o MRl y thyroid
mal I gnanci es solid tunours such as carci nonmas "‘and
tum@as, &h(ﬂangmcartmemasasokm(danm, ¢vagah canser, 11!mgchwyer lpmkaemias,
06/ 079791. PCT/ (B2006/ Q00223 tat e
tymgo Rl s er e 41 g o e it Qydh RS HRBE R pFostate
brea§trb%\cl\l"tpﬁﬂ(§‘€§s| MY Rirfary @B e6dudnt D1l t@oRd \ba HeaBaN 'd§1|oﬁ thieid, lungs
gro of primary and recurrent solid tunmours of, for
and evagiepl e, the skin, colon, thyroid, lungs and ovari es.

N1 AL G S ORI ey PN Wi

metlﬁ%lﬁﬁflplﬁduélﬂg b AR b inhibiteryoefeast th o¥vaim-blvoded aiiinah rsyclaasdman, in

recurrent salid tunours which are assgflated MH% :
needpfgyeh treaimen which compeges administering to said animal an effective amount of a

compound of formula (I), or a pharmaceutically acceptable salt thereof, as defined above.

According to a further feature of this aspect of the invention there is provided a

. method for producing an anti-cancer effect in a warm-blooded animal, such as man, in need of
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tunmours which are significantly dependent on B-Raf for
their growh and spread, including for exanple,
W@ e0bar919t unour s of the skin, colon, thyroid, PCRGB2@RE00223
ovaries. Particularly the conpounds of the present
i nvention are useful in the#eatnent of nel anomas.
Thus according to this aspect of the inventi.on there
such tseannauivdﬁch eommives udrdinddterinpeto l]sﬁ)ldfaﬁhﬁalla? efﬂe?ct;n(/jeoe?n@.mé ofa
ceutically acceptable salt thereq as defipe
comﬁ%l&l farela 09t aheniecentionlypcesniae salubeiphian getigedzpbove.
fur,
s oo AR AR s Btjoh{ e RN P AT kB tnt B A it Bovided a
ﬂpﬁda]frma’emg mhlhbmaana@dbiryaﬂiyeold alrhourbahelahgioasrctefianamlon cancer,
erei nbefore in a‘ﬁﬁ nan ure @f a nmedi canment fo 4
°Vart?§‘e°aflﬁeft B8 (F5ahCY pidrmalignaRgIes FIFCRPMES And sproomas in

the 18ved, kidRKNbIRHAL A8 dstaR] mhst 2HE Barﬂffea@%d GRS dhigechiffent solid
thi’s aspect of the invention there is provided the use
tumeyrs gf de pouerlonfthyroite lungs nml avatriey, 1n@rwg*m-blooded ammal such as
p t a ereg of,, a
mmh@%egﬁé? %bgl%a{rx nl"f: %%%?rla GOl prls ué}cfemlg e1in t% sad anli rI]I‘[lal fUs effectlve
amotistfiarcohtpouid oftfseiunIdr a&}fhaﬁﬁideuﬁ@e[l@@fccqftﬂﬂ@ bali thei@of as defined
war m bl ooded ani mal such as man. 20 According to a
herep bafpigr feature of the invention, there is provi ded a

gggﬁggt ePE é)%P@ t& rfgg#t?on(théﬁeffwro% Ee At ?&caall l:ymposition

w]mdlh@mpmmjfi eohpoumdaf tle foediladBeot a phnrmae@ltucmlbt dmeeptable salt thereof,
of nel anomm,

a5 Qe LGb P E R ORRCLoTn Mol SRRERCeul AL st E et or cari

for st iHhe PRERCEon %B%ﬁﬁlﬂlblt&r?%@ﬂ iel a'WArerB‘l@B&éde‘ﬁnmal such as man.
carci nomas and sarconmas in l'iver, Kkidney, bl adde

pr &ze ﬁtréler apeptr dabe mammqmath@ueeasrovmd ayphiacrmegoputicad composmon

Whl({he O%é)ﬂ% g’ 0| I d t t% of tge?rs eil( gﬁ‘%rm%?%?glfal}%%%ﬁptgglgfsah thereof,
as déﬁﬁea haf@EBéfotﬁ 1ntab§aciaﬁb5ﬁ Wlﬂhqpﬁahﬁﬁ&ut@alma'&bﬁ@lﬁie diluent or carrier
met hod for producing a B-Raf i nhi bltor% effect in a
e

for %mﬁhs PERSSHOM A FPpAnli-caneer eitechiar warm-bloeder @malgueh as man.

o ¢ P Ser MHCl LGRS, AHTICb S, Rl AtbthtindBlaf funBbsition
whidhrcomppises mﬂpﬂuni?g lthye ﬁm&l{agﬂgbﬁfmft?ﬁlgﬁlw accaptable salt thereof,

o5 d&iisd BEteit DL P ASGREFGR "R BAs A et P AUBER g carter

for Uk ﬁplﬁhe 'tﬂ%ﬁtn?éﬁt 8MnkrG&RE Saph agﬁﬁ#yrdl& 18R BhBlaRe®estcinomas, colon
ani mal such as man, in nee WD 2006/°07979

cancmwm#@obmg gancepJewgaciasy batheit malignancies wplrr:ilrm@s and -

sarcgm 1n tned %errnlggp%l gad??r prog% %Jgeﬁgfaﬁ;gcggn%/rg%sg %&l prlmary fhd
recuﬂ@ﬁlﬁil@lla B bE theRRINGedlon,abyrde], liRe andevaies ufﬁ@ SRkeitgoded

to an additional feature of this aspect of the
animah Geh3S A here i s provided a nethod of treating

ch g‘?@ BMRaf iﬂﬁmthfa/%ééuﬁ% [Rifled ﬁ‘éfaﬂf)ecfore may be applied as a sole therapy

angl ocarcin colon cance
or may involve, in addition to the compound of the mventlon, conventional surgery or

radiotherapy or chemotherapy. Such chemotherapy may include one or more of the following
categories of anti-tumour agents :-

1) antiproliferative/antineoplastic drugs and combinations thereof, as used in medical
oncology, such as alkylating agents (for example cis-platin, carboplatin, cyclophosphamide,

nitrogen mustard, melphalan, chlorambucil, busulphan and nitrosoureas); antimetabolites (for



5 ovarian cancer, |lung cancer, |eukaem as, |ynphoid

mal i gnanci es, carci nonas and sarcomas in the liver,
wheaeey79bl adder, prostate, breast and pancr eaBCT/@Be006/000223

primary and recurrent solid _tunmours of the skin,

colon, thyroid, lungs and ov&tfes, in a warm bl ooded

animal, such as man, in need of such treatnent which
examplaaniiodAessioh as St@opygmidines dike Saﬁlhdmhraahalﬁf tegafut, taltitrexed,

anmount of a conpound of fornula (1)

et e SR REATRY e IO T RGN angbisios Hagexample
antlﬁaQleﬁ’fe@ hilke Q&fl&gfcén |Hledinyf it tdla%ruﬁﬁ: ‘Elﬁuﬂg jcﬁl’l?,ohﬂl\ﬂﬁglﬁ%ﬁﬂmblom,

here I's provi a phdrndceuti ca
mltoammnr -Csdartinomyeipand thidframpaEny; ammmitatlc( agentsc(for&xample vinca

alkaﬁ)z%gﬁcxglg%ﬁgé,:\%nbi%@gl ,itvglg egwse%‘ln%i H}ng% ine and ?axo{:ciis hlke ?axol and
taxoRIEE Bi&?t%ﬁbﬂs@ Ablaye ﬁﬁmkﬂ%&ﬁfnweeﬁpd%pﬁﬁr&éﬁﬁs hlteOétOpos,lde and
use int roduction of a B- inhi bitory effect i'n

temm)SW&r mwcﬂn@é@pcamamnd wahtoa@cm% 15 In a further

t (11) Q?t%gtaﬁ :ilé éug]){ Syéﬂtlogs&%%ﬁﬁfor %)P \fé ga,moxafen tgre%ge&ﬁ, d
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nprises &

raloﬁfenbhﬁofcﬁifﬁh& md(lbhloxy(fénea\, dﬁ@@g@&%ﬂpt&@bw ré@ul&ptsaifdreexample

salt _ther e& ? defined herein before in_association
fulvegtaapt) Reesor exmpplehicabprmisice Tupmids, pilepmidg andgyproterone

acet%c@fv,\é,?ﬁn?—é Flgto%&e}gﬁp BIOEHFHS%Q)R%ES @4 &4 IeC ¥1¥1,ﬂfﬂflﬁ8{ehhr&nd

ani ma as nan. er- aspect
busepdlin) ypogestomans (fnr ¢xlampée insgepstrollatctebtmie)aarphmtaﬂanémhﬂomaa{for example

conposi ion C nprlses a co und
oG o a5 ARt BB b sch

ﬁnagt&?d'eeOf - as defined herein before in association wth
a pharmaceutical | y-acceptabl e diluent or carrier for
(iii) us A gents twhacht mhﬂmtmamer otll irsfasinn oy exeapple h@tatlopioeinase inhibitors

like }gg)ﬁo 125 St :frﬁ{.}lalq@ S ﬁ%@ﬁ%g‘@%sgi% ggg ﬁf)tﬁ%?q%%ceptor ?’unctlon)

(iv) MakikgiaRe: bﬁgsfowqafa@toe BIRSOATHr e BRIIO SR ihbihe uhdhy@er rowth factor
ki dney, bl adder, prostate, breast and pancreas,

antigdiqsagry wiinthctos recspior petihodiss|(fod examplartke wfti-erhb2 gkmbody
oo LA 005 00, B L 2

transfaﬁsdnaﬁlbﬁtefselvﬂnehﬂﬁlﬁtmyylbana Rﬁials@ﬁlhib‘itof:‘s aﬁﬁb@nﬁdﬁﬁﬁ'@ﬁﬁﬂle kinase
involve, in additiqgn to the compound_of th

inhilijoe 10 SRy HETGH Ahe uidgeRl somth fagtr SuREY &9y exmple EGFR
fam1%h§z?@sﬁf t he fm}ﬂiovvl ng d@g?igé%ﬁ%lgb@%hg%ﬁ 9?18%‘[%%1}] 0-6-

morlatgnémbmopoxy)glulaaqulprébhmfrEr(gd:ﬁmb LD HRIY) M3 -ethydyphenyl)-6,7-

o RO RS e Pl G S R S e aetanido-N-Crchloro-
4- ﬂ&k@p}ﬁhﬁw%-rﬁ@@ﬁ@m{@wayxyyqﬁﬁ{ae@lmzf%ﬁm (tq 103 9))t fo? @R4Inple

nust ard chl orambuci |, busul phan an
inhibijors ofbe p@é@qt-deawgd geovvih Sictardamily end D ez@m’;ﬁlleomgbgqrs of the

hepa?c%[t C%g%‘%g%?ﬁ%g%hf -23 exanpl e antifolates such as

pyrim i ke 5-fluorouracil and tegafur,

(v) 1 abitidneRgesic agems Aehras xiasse whight iaRibieh@s Mkt eBigeulansdothelial

wthr oxyurea; antitumur antibiotics (for exanple
gro factor (for example the anti-vascular endothelial cell growth factor antibody

bevacizumab [Avastin™], compounds such as those disclosed in International Patent
Applications WO 97/22596, WO 97/30035, WO 97/32856 and WO 98/13354) and ‘
compounds that work by other mechanisms (for example linomide, inhibitors of integrin

ovP3 function and angiostatin);
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ant hracyclines |ike adrianycin, bleonycin,
doxor ubi ci n, daunonyci n, epirubicin, idarubicin,
woraoenywodn- C, dacti nomycin and mthramycin); PCT/GB2006/000223
antimtotic agents (for exanple vinca 5 al kal oids like
vincristine, vinblastine, viZtesine and vinorel bine
and taxoids |like taxol and taxotere); and
(vi) t opsicalfaasEng Afunk Sueh 8s ChRIbreasdM £4 and compounds disclosed in
p ophyllotOX|ns | i ke etoposi de and teniposide,
Interaﬂ%%r@? t Arp) @@wnww/@aﬁét BIOROK4G529, WQ 90/41669, WO001/92224,

WO@M@)&@%%HQV@@E/@@PSUW as antioestrogens (for exanple

tanoxi fen, toremTfeéne ral oxi fene, drol oxi fene and
(vii) iaptisexnyd thampiesdos txamyse tHose ebiddrarél oM téEYUhetatiets l(lsft&f above, such
%e 10 fulvestrant) anti androgens (for exanple
as ISZ??SZF £3APEEas 0S¢SR de, ni | utam de and cypr ot er one
: .
O oy B ARt or Pranl b AAeR ieplabl aberrant genes
suchps @g@mn@ p&her e(lfeuanidi&@}félle)r MBSI rGIDERT eégeaieei)lrecteld enzyme pro-drug
or exa ol e,

h
oo P D 3PSy 55, BT B i
mtroEeﬂuét@%JéHz?ﬁl@ afidl@pproschel tdRele8sd &%ent]tgleﬁdcb Yo éﬁzﬁ{gﬂ"?erapy or

whi ch inhibit cancer cell invasion (for exanple
radiotherapy wigh as eiukrdagirasistanceese tHerdpy; mar i mast at  and

@0 RAOLS Bl AR AR RIER SR MR LEteBLen

1ncreh£erthe nanmhegem@tly df phatidiit thehsuri ells, teh &5 eadsReclige vixh cytokmes such
t i hodi es, wt h fact or recept or antibodies (for

as inf Cly i el erammlans- BBEPPhegepolony stintulating factor,
appr%dé'ﬁé&t]% RicbaddM T-@élpaﬁei?gy g}%ﬂo]ga{eg lﬁlsmg [Exfﬁ.h%g?[gd ﬁﬁﬁlﬁ% %@fg such as

), farnesy erase ors
cytoliipgrirpinsfented dangritie cells, ipproavhes mdindeytokine-amtsfected tumour cell lines
ki nase., i.nhibitors, for exanple

[th
and a%ﬁﬁoagﬁ?gféleg%g Tt ﬁ‘é’tyé’b‘? %‘Bibﬁﬁ1es=gr owh factor famly (for
(x) CeH apElb enHESHIRs irlcRidig/fok ¥k a8 @]j‘K ﬁﬂﬁtﬁubﬁsé ﬂ%ﬁpﬁl&)‘i’)‘:ﬁid other

as N-(3 chl or o-4-fluorophenyl) - 7- nmet

mhlbﬁ@‘f%ﬁ@? RSP @tﬁﬁ@kwlq@l(ﬁﬁﬁhﬂckmlm kindsay iglybitors iofiatrora kinase and
l%%%ggl%l’?Wox L é%g Sn% 1 n(gl?%?s%%regulgp?ﬁ ﬁ:eg nelé?t}cdgpqﬁrﬁ,) and histone

deacdDahsermhibitarsclafit acryl am do- N- (3-chl oro 25

or o henyl ) 7- (3 nor hoI i nopr opoxy) qui nazol i n-4-am
(x1) epﬂ%tk'xul@ arg S, igcdpding linj A, piptagaragts, egdothelin B antagonists and

endofPbBY §&| &l ﬁ%{tagcﬁﬁstg fﬁx"\% iy zﬁhowﬁmzl? P&ﬁ (:v@@ oRXAER]

i nhibitors of the cyte gro am 1y,
aﬂasmn@thMﬁ@BOgem c agents such as those which inhibit

ffect of, vascul ndot hel i al rowt h factor,
E‘FES%% BoeERERY By aeyed Ve eBe ﬁl&}ulf@mquSgﬁeammml or

separﬁta@b@mg anthehadlyiddl] RevRmbaY BRheltRYARIH KM, o&%ffﬂﬂw gfbducts

such ‘as those disclosed in Internati ona
employhiheicempperdls ofthis veaseewitio tbﬁ?d%@@fﬁ,ngms@ﬁba&ﬁﬁemhaﬁ»re and

n t hat work b ot her
the ot St ekt By RERE R o Velotac st
i iheddition tetheiddsé LB éda ?é’utﬁriﬂecﬁﬂﬁé QBd &drhpbund¥\6F formula (I) and
21906/ 079791 PCT/ GB2006/ 000223 -24
their pharmaceutically acceptable salts are also useful as pharmacological tools in the
development and standardisation of in vitro and in vivo test systems for the evaluation of the
effects of inhibitors of B-Raf in laboratory animals such as cats, dogs, rabbits, monkeys, rats

and mice, as part of the search for new therapeutic agents.
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(vi) vascul ar damagi ng agents such as Conbretastatin

A4 and conpounds disclosed in International Patent
wa\ppbiorEari ons WO 99/ 02166, WO00/ 40529, WO 00/ 4RGBEEB200E00223

1/ 92224, W02/ 04434 and WO02/08213; (vii) antisense

t herapi es, for exanple thoseé Which are directed to the

targets |isted above, such 5 as ISIS 2503, an

antln theaaboae btheeplzemalantical)cogmositibhgrapegs,apghal abesnd medicament

i ncl udi.ng for, e L.e approaches to .teplacg,aberrant
e S RN SRR SRSl Bl 20 SOSEE S0 o e
inveBibidesciibbd Hert e shplyect ed enzyne pro-drug therapy)

approaches such as those using cytosine deam nase,
Exammples di ne ki nase or a bacterial nitroreductase enzyme

an L NGH.eas atient . tolerance.to .
e HERRLAREH 530 by T FTRRAR S Bl ERGT B ergmptes in
whitle shkkastaed ggrewisker apy; (1 x) i mmunot her apy
., ,.approaches, inc|uding for exanple ex-vivo and in-vivo -
(1) teipprratiEgsase gigen iydageses Eolsits (PGlnonerghpnscivery camied ut &yfoom or
: S c ' J G¥topki nes such
R Pt e AomblA: £t Btk 1s 2501
(i) gngamiu lsolotioms ware doipth ager anbydroys sidiumi selphatg; dvapémation of solvent was
approaches to decrease T-cel] apergy, ro es usin
carERHE RORE &6 M AARSIBE Pade geyoRlbipepire FRB-AUR6 BasealsS' "
4.5-30th Rl d) Qrith! Ak ReiRehde bk 6o c€l | S, approaches using
_.cytokine-transfected tunour cell 1lines and approaches
(iil) ifs gengralnthe coutboelgsacions wiab falloved hyxhLCand reayizdretimes are given for
. LNRLbitors i ncluding for exanple CDK inhibitiors (eg
1”“5#“?51{’/08‘?1_?/7 dol') and other inhibitors of cell cycle
(iv) Gihglokpdidi Kad(safsfadieskioiontnukleRemagrietic RoBARRI(BIMI) spectra and/or
aurora kinase and other kinases involved in mtosis
mas&ERFCH?Hﬂ@;nesi s regulation (eg mitotic kinesins); and
. | : s 1 .
) 00 ARGy b AREEhdARy B b Ohtes IR, i¥ehubich an be obtained
by daligeatprocess slevaoplnttipprieparBi@ntvege ripshted dhtoreandedidl evdsRequired;
..A and .B ists; f I D4Q54 and. ZD 1611
(Vi) gSPt v SR ottt RLE S iR YSB 0r ST SeRjostprotons, given
in pArtsSt MRMHonTBYmPRIARARHE ¥dnidthy 1 n@gTMBEasSérm e §QHSard,
sequential or 25 separate dosing of the individua
detegpingd abHiGMEz using nerdeaitemordimeBt sulploriden@VIBO-ds) acisedvemt unless
I -t he,. conpounds of this invention within the
Otheg‘gggggdl?aéendge descri bed herei nbefore and the other
(vii)haiiml suhbalehdve-thet byl MgeihgMSt Bhifs dddSsyAbRISNE Hsed;
...dosage range. -In addition to their use in therapeutic
(viiiygolyent Filos gregiv oo nhenme yelums (y) Zrmsyandnd  t hei r
: ' -AC, t r of .
) B ey A Wi M e Ry of 10 e BT RS i
ioniztian @l )dhedetusing dirdchexpostre paotst; whets indichted torsxesior Was effected

o ki o B o B e

2dbich - ' 8
T i o S

othepgise eBRIOGE OBRL @ quoted is (MH)';

(x) where a synthesis is described as being analogous to that described in a previous example
the amounts used are the millimolar ratio equivalents to those used in the previous example;
(x1) the following abbreviations have been used:

THF tetrahydrofuran;

DMF N, N-dimethylformamide;
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-25 I n the above ot her pharnmaceutical conposition,
process, nethod, use and nedi canent manufacture

wo e@bi79E8] the alternative and preferred enbodP@EGB2006/000223
t he conpounds of the inventjon described herein also
apply. Exanples 5 The invérliion will now be
illustrated by the following non [imting exanples in
WHEtCHC unl ess st aitleyd aotthter wi se: (i) tenperatures are

o EpaBoon or °° drntyidehaRE RS PAUARES S2 L
te{ﬂ(@ﬁﬁ@me i Nt heackiarRge 1 0bisklipdayhodphino) ft@asiepalladium
SO

uti'ons were dried over anhydrous sodi um sul phat e;
evapor ation of soilDedichlgepmethanecdddvsted out using a

r evapor at or . 0- 4000
Pgécggy @4 4. 5- 30%&%@ 5%@?%;?12@@%}@%5@%@% ure of up to
60MEOH i i i) in gemethahol; t he course of reactions was
foll owed by TLC and reaction tines are given for

i IMgEN ati on onl yacelquil% i nal products had
sahhsfactory protgns Bt ¢ resonance (NWR)
sgfg@éa and/ or 1§anf§§sép§<gg%e{ﬂ?3§|&%gﬂae{ a; ]\9;% yields are
gi H&TU or i | | ust r @([7eaalnkytriand- ayR-MHN Héclegamethylpronium
t hose whi ch can be oht ai nﬁd bt)é_ di i gent process

devel oprent : pr epSPELPEIEIORIET: epeated if nore

mefRip al was requi_&&qlhyl_x_y}iﬂanm;gi ven, NVR data is
in the formof delta values for major diagnostic.
prBIAB, given i@/pak?’sbip@irhenyliphesphingin) Tbél?aé’&hb’lé to

te t hyl si |l ane ol nal Qﬂ%@? : ‘e
de{E@?ﬂFned at 4001"&22%%%%218% grélpgélf}{d;?ieo 'il net 13%1 deZIderochlonde,
supgmmxi de ( DVSO- Bfgroggbesadtviendle;unl ess ot herw se

i ndi cated; (vii) chem cal synbols have their usual

meB6Mgs: S| uni t dichlomomsthyss a0dr e used;  (viii)

sog)x%% ratios arginggtﬂﬁgﬂ'%ﬁbx\{&g;une:vol ume (v/v) terns;.

an I X) mass spectra were run'with an el ectron ener%

(xii) H1STO” edfes te normad bhaseiflash bdumhehiaedtogaphyowsingatd gand 40 g pre-

Cl). node using a direct. exposure probe: .where .
backealich Bk EHP P AR E T 8 PR P ARG fon oyaingd from

ISC %47‘0@%@@3&%@&@%&%,&%;8&@ el ectrospray

; values for mz are given; generally, only |%n3 .
(xiiipBiatdgeiraf¢ictatrormilephpsa Bash cﬁgmn elremptogepbi ysing gee-packed silica gel

unl ess . ot herw se st at . Ol t BSotace AB and
carffhey e 5ty o o Bfkouleli PR Tch BB RS Botage AB an
Bios?@t@h@ﬂl@ﬂﬁgstg@taﬁ hetSEigsT 18 Upgsdln Swadegvi ous exanpl e . 30
he anobunts used are the mllinolar ratio equivalents
to those used in the previous exanple; (xi) the
Exafgllé ?vvi ng abbreyi‘ati ons have been used: THE
hydr of ur an; ) : .
N-{4-Methyl-3-[(2-pyridin-3-ylpyrimidin-4-yl)amino]phenyl} -3-(trifluoromethyl)benzamide

A stirred mixture of N-(3-bromo-4-methylpheny!)-3-(trifluoromethyl)benzamide
(Method 8; 0.104 g, 0.29 mmol), 2-pyridig—3-ylpyrimidin—4-amine (0.050 g, 0.29 mmol),
caesium carbonate (0.284 g; 876 mmol) and BINAP (18 mg, 0.029 mmol) in 1,4-dioxane (4
ml) was treated with Pdy(dba); (14 mg, 0.015 mmol). The reaction mixture was heated to
100 °C for 12 h. The reaction mixture was filtered over diatomaceous earth, concentrated and
purified by reverse phase semi-préparative HPLC. NMR (300 MHz) 10.54 (s, 1H), 9.69 (s,
1H), 9.44 (s, 1H), 8.76 - 8.92 (m, 2H), 8.44 (d, 1H), 8.24 - 8.34 (m, 2H), 8.17 (s, 1H), 7.98 (d,
1H), 7.72 - 7.84 (m, 2H), 7.53 (dd, 1H), 7.33 (d, 1H), 6.79 (d, 1H), 2.25 (s, 3H); m/z 450.



DVF N, N-di net hyl f or mam de; WO 2006/ 079791
PCT/ GB2006/ 000223 -26- EtOAc ethyl acetate; Pd2(dba)3
wa eiosQuhi7henzyl i deneacet one) di pal | adi um (0); PdédppB)@E/A00223
di chloro[ 1, 1' - bi s(di phenyl phasphi no) f errocene] pal | adi u
m (1) _dichl oronet hane add g 5 Pd(PPh) 4
tetraki s(tri phenyl phoshi ne) pal I adium (0); MOH
Ntﬁf]gml I\/ECN acetonitrile DI EA
I 1 Sopro et hyl am ne
O The boba e priouni SaeyrseeRea hihe rocede FEFRYPl Loming e
appr na@@ﬁgﬁgﬁgflﬁ%(épphosphat e; NwP
pvrrolidinone; BINAP
Ex.( P/C—o)n[ﬁ)u&d- bi s(di ph&hNMRosphi no) - 1, 1" - bi

1-(3.di HWH)S}IVI
2 h) dr(éc(l?ﬂa@ﬂf]de, HOBEO-AY b &5y Bz &+ 37 q)a'{flfcﬂlodlland}

dif chl ; | .
e, oSt gt o i
Cﬂ:m@l%[(a@bmdml N§.322d, gI—BrﬁdO34@ tHp7 .88 (packed |gilpyrgidin-4-

aeviammshant S.Sﬁdaﬁff?%?n‘?éf‘l%a‘(féé B8 B 700 Suprgpe
st orrrjﬁti]ﬂ%ﬁ'gg}é N 7l':>)§/-\71598(ﬁ{1 32@ 728 (di JHPI pt age refers

t g _ col um "chr omat ogr aphly usiing
pr depznkidel si|ica 36160 (a3 Hyed2bé@e3dt cprding to
the nmanufacturers :q gru%? on obt ai ned from Bi 3t age AB
and Biosystens, Ky § t H 76, SE-753 18 lJppsal a,

3 {b\z'@qw@?hw g{m[J'(ngl -:64bl(s 1H), 9.53 (s lH) 937 | 468 I;]/Iethod9and2—
- n_

N niethylf3-(@rpoymdithy 1%&3%%@ 83\(@t ), ﬁo&rrmx{] 8]r : e%l' -

o | TR0, 14 P I, 40P 1, RO VL) D p Al

2- @Mfahﬁhé]pﬁewyﬂ}pgm Ti7 i1 (d AHRR))T7 168 -(070&h, g, . 29

P,
cgesi um bonate (0,284 8
O eimaanins el D8 e Llasl I T B0 e Ca°
wilth Pd2idba) 3 (14 gg”s@) 1002rpgt(g)3H)The reactio

m|xture was heat ed Cfor 12 h e reqctian

m xture was filtered over di atonaceous earth,
concentrated and purified by reverse phase
5 Exammde dpreparative HPLC. NMR (300 MHz) 10.54 (s, 1H),

3-( Cg'ag(?-dﬁﬁethvl—methvl)—N- [3-( 6—cvclopropvlam1no-2 pyridin-3-yl-pyrimidin-4-ylamino)-

4-methyl-phenyl]benzamide

A solution of N-(3 -amino-4;methy1phenyl)—?; -(1-cyano-1-methylethyl)benzamide

(Method 12; 100 mg, 0.34 mmol) and (6-chloro-2-pyridin-3-yl-pyrimidin-4-yl)-cyclopropyl-

10 amine (Method 15; 88 mg, 0.34 mmol in NMP (2.0 ml) was charged in a microwave tube and
heated for 2 h at 140 °C. The resulting dark mixture was partitioned between EtOAc and
water. The organic layer was washed several times with water and dried (MgSOy). The
solvent was removed by rotary evaporation givihg a brown solid which was purified by
reverse phase semi-preparative HPILC (CH3CN/water) to give the desired product. NMR (300

15 MHz): 10.29 (s, 1H), 8.75 - 8.84 (m, 2H), 8.66 - 8.71 (m, 1H), 8.29 - 8.43 (m, 2H), 8.01 - 8.12
(m, 2H), 7.89 - 7.97 (m, 1H), 7.72 - 7.79 (m, 1H), 7.42 - 7.49 (m, 1H), 7.34 - 7.40 (m, 1H),
7.28 (d, 1H), 5.78 - 6.00 (m, 1H), 2.25 - 2.30 (m, 1H), 2.24 (s, 3H), 1.72 - 1.79 (s, 6H), 0.66 .
0.74 (m, 2H), 0.46 - 0.53 (m, 2H); m/z 504.
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1H), 9.44 (s, 1H), 8.76 - 8.92 (m 2H), 8.44 (d, 1H)
8.24 - 8.34 (m 2H), 8.17 (s, 1H), 7.98 (d, 1H), 7.72
W0 20068%070m 2H), 7.53 (dd, 1H), 7.33 (d, 1H), PCT&BL@s/000223
1H), 2.25 (s, 3H); nmfz 450. WD 2006/ 079791
PCT/ GB2006/ 000223 - 27- Exan%ﬁt—x 2-3 The foll ow ng
compounds were prepared by the procedure of Exanple 1
Exaugilefy t he approprl ate starting materials. Ex.

3-01 VR e A hpindin Ay atn

by 16 ) RethoxypY syDpyrimidin-4-yl]amino} -4~
metl%%ﬁ%y%&%ﬁud&” 9. 13 (S 1H) 8.47 - 8.60 (m 2H)
pyrirdin-3- nethyl-3-[(2-pyridin- 8.32 (d, 1H) 8.03 (s,
1HA migare(of N-{3-p@rdhiardpyrintidig4ipyuinati4imethglphienyd) -37(18% ano-1-

SFONITRA. E TR S .

1,3,2-ddxaBorblm-23¥1)p 1yrik11&8(0(5s;5 fg gi)slzglﬁglgl %&isﬁmwr dj.a&bor&té‘@ 102.g, 0.75

M%tmﬁlPd@ltfégéw ga||0r925 (mamol i) 1,4gligxane (3 ndBanchyvaterl ml) was

surrgdméiis:gfbg f:og '15%13;11% L83 ﬁmﬁf Yrad rglclﬂe%] ]v;? ill_aé)_nga%fe%ufég (a%tﬁ

conckhfrated uﬁ&r-redhcé’&p(emuraaﬂld’\plrlﬂddrbyffeWE@pMsé‘l yérhl ﬁrbbaratwe
chro%@a‘{oiér%@? tg a;@e iasapmoindt Nl G Mo ¥ 1H> 5t . 1,

8.942[Et 941“%(1{ ))%ﬁ/@ePﬁW%' %flls 1#?&7@4‘1'5“0@ nﬂyﬂamd 1H) -

eny am de A
7.650f7.73 (m 1H) 7.42 - 7.59 (m, 2H) 7.20 - 7.29 (m, 1H) 6.70 (d, 1H)3 78 (s 3H)2 18 (s,

no t hyl phenyl ) - 3- (1- cyano-| - et hyl et hyl ) be
38 s b ﬁ?ﬁd 12; 100 gy, 0.34 nmol) and

(6-chl oro- 2 pyridin-3-yl-pyrimdin-4-yl)-cycl opropyl -
10 am ne (Method 15; 88 ng, 0.34 nunol in NWP (2.0 nl)
Exagplesc 16 ged in a ni crowave tube and heated for 2 h at

149’hg follo%ﬁ&ggrﬁk%hﬁ V\%ﬁ f)&e &ﬁie\;ﬁgc@g{ete 1IPtEE mp e HSélag N-{3-
[(2- (Stb&tepﬁimidnnIE@l)Mrmﬁb]V@hﬁfhybplﬁnﬂl}Beg éﬁ\dﬁ&@‘lﬁlethﬂ&ﬂlyl)benzamide

ol,v s renoved by rotary evaporation giving a
(Meﬁll"é\)ﬁ V@eawrp%atﬁé purified by reverse phase

[P i EL T W TH0 15 Wiy | 1030 (17%F 1P
6 8. 5(1 Cy?an%41 fﬂé’thng)l 18. 5695, 1}8) 14.24 gaé 1H), Fﬁ 36 5129 - l(_Bﬁﬂﬂ@ro -2-
‘(7.r Pthyl)- ?f (:7::{[%16@ 1H) | <¢(u@ 8 2'%')«49140;5( 941@@, 7. 32“ 1 metfylpyridin-
( mﬂu%lr_g—}methylpyndm- 2H), 7.86 (d, 1H), 7.64 - 7.74 (m, 3-y)boronic
3-yD)pyrimidin-4-yl] 1H), 7.41 - 7.59 (m, 2H), 7.26 (d, acid
amino }-4-methyl 1H), 7.10 (dd, 1H), 6.72 (d, 1H),
phenyl)benzamide 2.47 (s, 3H), 2.15 (s, 3H), 1.68
(s, 6H)

7 3-(1-Cyano-1-methyl 10.29 (s, 1H), 9.36 (s, 1H), 8.78 | 481 | (6-fluoro-5-
ethyl)-N-(3-{[2-(6- (s, 1H), 8.54 - 8.65 (m, 1H), 8.32 methylpyridin-
fluoro-5-methylpyridin- | (d, 1H), 8.19 (s, 1H), 7.99 (s, 3-yl)boronic
3-yDpyrimidin-4- 1H), 7.88 (d, 1H), 7.69 (d, 1H), | acid
yl]amino }-4-methyl 7.54 (t, 1H), 7.39 (dd, 1H), 7.23
phenyl)benzamide (d, 1H), 2.20 (s, 3H), 2.18 (s,

3H), 1.68 (s, 6H)
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1H),
W@ e006AH791 0. 46 -
PCT/ GB2006/ 000223
-methyl)-N-(3 -

28 (d, 1H),

2.24 (s, 3H),

-vl) pyrim din-4-vl|

5.78 -
1.72 -
0.53 (m 2H);
-28- Exa
{ 12-(5-met

2.25 -
6H),

6.00 (m 1H),
1.79 (s,

le 5 3
Xypyridin-3
anino } 4

0.

2.30 (m
0.66 -
in/z 504. WO 20P61/CB0091000223

- (1- Cyano-

74

Ex. M

°Cmﬂ

gayl ) benzam

(2-chlor cmer

NMR mi xture of

N {
8

i ( ppﬁf"mﬁ

neneitirtrhenyl)-3nily “wa

N=(6;7{5M64Am150 met h

181335138)6‘?‘%%&“‘"

car bonat e
0.014 g,

?f |oln fure was
centrate under
ety heermphask sem -

ve the title conpo

61 (s, 1H), 8.94

i din. 4.1
/wm ﬂﬁm&@mﬁmwao

(d? 111@27 9 - 90@5111, ¥l 7.88

nmol ) 728%“@‘% oxa

s(d étI'II)r 7 &8 -t or 1pb
b 7] 3uc égngcb Y &dd, dhgtosme

ressuré and pur

(e D 26.89 &1, 10 k6D rht og

08529 Cotefh | Q7 ong

.37

and
ne (3
5 h.
POUS

fie

35

d

[ aphy
10.31 (s

(b, 1

m/z | SM
’4@?; (4685

0
Pt hyl

D - ?ﬂg?gyf i gﬁlne ( %gtgr@{rp

" tetr
nmo
1,3,2-
Wﬁ‘g?(aborolan-}
b%ﬁﬂﬁldm-Z-

amine
1H),

ethyl-

A=

A

'COAA\ICIQDLQHOHQJ'U_OI—‘LQ'

I

a

mmetilisetBy YO/ -(3d{ [21 H

R A C T R

\15/22}{ hyl phen

TCHe (T o

mz.4
YR din

{Ba-4L50

eishiaey

C|I

ted-meth enzam
i (L e

1 (6-fluoro-2- et
) 7. 94 (dd,—net-hyl

1o %ﬁ s, 1¥I)0fb 14‘(3, lf}_l{% %
(«3 H‘B %éé (CRH)IHZ &3 (ds

b@qa&rm ¢|4n -4-60 (m, ¢ am
! ) AL R A9 GhdHne

SHIRALNG, N8 G, 20

¥4, BEDE 1,88 (4 BH( 6- (d, 1H

loveidin flyere

479
3H)

ow

d

7

ng
n| Exanpl
NO]

H)
& "
N mghoxypyridin
—3éy1%b0romc

acid

L
8. 36

P5 (t,

CHARIEA e L
ﬁneﬂ@ﬂen{/ﬂz)(benzam (

and

B-(1ZCewo(d, 1H),

iAo

uor
angaojiphemdpni C.
%néagrﬁdél'l_l) . acid

71884, Ama1Q.] (3 199)80%# q

FD. §3 e B,

1) mn§m544r 86
“5-neth ypyrlc

3-

F'éHZ ﬂ94 ¢ 8.028h) 2H. 7187 (ds

TR 87 o RT3

Y. 6@7&@@&%%3 66, 4
(m, 8H), 2.16 (s, 3H), 1.68 (s,
6H) -

5/5(71(&11 mf 7@032 matdgyhps i

ré-morphohn—4-

Vgﬁ?mdm-?a-

. yhb@snic acid
36
(6-
']_
99
1H),

11

| 4-ylamino)-4-

N-[3-(2,5-Bipyrimidin-

methylphenyl}-3-(1-
cyano-1-

methylethyl)benzamide

10.29 (s, 1 H), 9.45 (s, 1 H), 9.43
(s,2 H), 9.22 (s, 1 H), 8.36 (d, 1
‘W), 8.10 (s, 1 H), 7.98 (1, 1 H),
7.87 (d, 1 H), 7.66 - 7.73 (m, 1
H), 7.53 (¢, 1 H), 7.45 (dd, 1 H),
7.24 (4, 1 H), 6.69 (d, 1 H), 2.17

450

(s, 3 H), 1.68 (s, 6 H)

pyrimidin-5-

ylboronic acid




yl] amno } -4-nmethyl 7.54 (t, I H), 739 (dd, | H),

7.23 phenyl)benzamde (d, 1H), 2.20 (s, 3H), 2.18 (s,
W@R)0s/029768 (s, 6H) WO 2006/ 079791 PCT/ GB2006/ OPORE&B2006/000223
-29 Ex. Compound NWMR In/z SM@ N-(3-{[2-(6-Am no 10.29

(s, 1H), 8.63 (d, 1H),.8.47°282 5-(4, 4,5, 5-
pyridin-3-yl)pyrindin- - 854 (m 1H . 8.26 (d, 1H),

Ex3. DGompbnadet hyl - 4-yNMRRi no}-4- (d, 1H), 7.9,5/{“&1\@0

Lo ) Z_Q etk phenyvl ) o .. (1.

12y b (LCrane 1 m 179 .|t SHbI TARCLS Hgl)aass | 5 L0l t Py
. 27 43 (dd | 2- | .. .
¢ %@%@H@ﬂ $ (d 1(20 %H% e @a?ﬁ&%@?‘%% (4 dfimgthoxypyri
1H) [(2'2'-@Bndtboxy32fp'- @82(39),7624) 79030, 150y ang- | - 1Gnidth-5-

1
ﬁiﬁmﬁ%@wlﬁﬁ {[H}B‘&d7978( ?Hgy 1482 1 H), |@hberonic acid

d, h 1H)|, 7.98 (d,
|y BB e R T St o 2ol |

7. aglepmldbemudﬂ 44 |-1H), 8@8((m3Hcs a2 (a:ﬂ;ng} 4- mgt h%l -
2H), 7.28 (d, 1 d h enzlam dg 6.
(olD 3(86 (;I) 3H) 29%@ %H}q)s“ rﬁﬁll 68 (|s, 6H) 10

CD

3| 10. 54 T I T
13(6(31-(1(3E20I i n- 4- met hﬁoe%lh@? 1H%L@532(S(ﬁ{) 9% ti16;{325 v%hc’d 33

1romet$ylrélyé)d1&f 4y pyr| (@ hHBB 8ge(tdriﬁ), 836[&- (6-| 1H),| 7. 94
' 7. 87 n Ci
mor p%ﬁ% n{%@'pyrl diin }?)'1’8_0315)(%,(1%@ 17597(El 4{%() H, 7.45

3- yhythylpy i 3- 4- y1 || 78, ( ), 26D - 7775%& QH), 1H), (6. 94
a

1. (d, 3. 66
d g’ﬂ%phgl%-g’%(rl) F%%‘* (tslHBh)@ @5?6@{)6525& 1]

1
2
m di 2 5 (s, |1 H,
.E%m%}oépyﬁ fnyg: A lﬁfm%@ 112{)12?)9 Gy 1yl o 42
o, tenkdmids. 36 (d, 1 )H}Doﬁdﬁl(g 3&1); H68 (s 6H)

Q 10 (¢ 7 (t

G

tdak§idyhd RERERN-48s 1), 9.023d,(fH), .480@q,7- 45 (dd, 1
'y1]pyrimidin-4-y1} 1H), 8.30 (d, 1H), 8.13 (d, 1H),
amino)-4-methyl 8.01 - 8.07 (m, 1H), 7.97 (t, 1H),
phenyl]-3-(1-cyano-1- | 7.88 (d, 1H), 7.65 - 7.74 (m, 1H),
methylethyl)benzamide | 7.45 - 7.61 (m, 2H), 7.27 (d, 1H),
2.18 (s, 3H), 2.06 (s, 3H), 1.68

be
\-
9
( f gl gl 12 (] LA
14 oy lh 32167 877 (a, 1 1#};76@,@@)10?213 Ty 6.43 506 | Method 32
ng
H)

(s, 6H)
15 | 3~(1-Cyano-1- 10.93 (s, 1 H), 10.45 (s, 1 H), 479 | Method 35
methylethyl)-N-(4- 9.05 (s, 1 H), 8.96 (s, 1 H), 8.23
methyl-3-{[2'- (d, 1 H),8.14(d, 1 H), 8.00 (s, 2 |
(methylamino)-2,5'- H), 7.89 (d, 1 H), 7.64 - 7.74 (m,
bipyrimidin-4-yl] 1 H), 7.47 - 7.61 (m, 2 H), 7.30
amino}phenyl) - (d, 1 H),2.82(d, 3 H),2.17 (s, 3

benzamide H), 1.68 (s, 6 H)
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7.24 (d, 1 H, 6.69 (d, 1 H, 2.17 (s, 3 H, 1.68 (s,
6 H WD 2006/ 079791 PCT/ GB2006/ 000223 -30 Ex.

w@eoopowmtgl NVMR mfz SM 12 3-(1-Cyano-I|- 10.46 (BCT/GBR006/000223
10.35 (s, 1H), 8.83 510 (2,4- nmethylethyl)-N{3- (s,
1H), 8.27 (d, | H), 7.92 - 8102 di met hoxypyri
[(2',4"-dinmethoxy-2,5'- (m 2H), 7.82 - 7.90 (m_ _1H)

Ex,r7n doipoun@ Pyriini dimvR 7.64 - 7.73 (m 1H) m/7. \SM
2LN0

16 (3 qi?vz{la\'iéhgr;g%{;éhéﬁ%mhjl@@ 3465 M;}hzo% 34
3] ?ap @aﬂﬂ 10. 31 % 2@;826@2%)(?01 %;P),ls .26 463
st e 8 (6
( meihMlI?henYHegl bl pyi |1£i‘i) {@5 ?%ém( %lI,‘I)=17£%4:‘ 7—233 -1 7.75
L TR AR e R (O e L v oll Ee

( $ metiyaehalybeadeadide, | 2s, BB)(K6S GLHFH) 1. 68 (s, JEH) 1

r\rq (I’)_JR 1076 Ls, 1J_I\ 1n12/e gu\ 093 oY~

w AW AW |

I\/Ethod 32 (Acetylamno)pyrldln 3- (s 1H) 9.04 (d,

Fxam 7848(dd yl]lpyrimdin-4-yl} 1H), 8.30 (d, 1H),
d, 1H), amno)-4-nethyl 8.01 - 8.07 (m 1H),
N-[372T.Bipyrinfithin-4-ybineiny)-3-ngotifyl S-(4-mgth8B 1 -1-y1)-5-

7.65 - 7.74 (m, 1H), nethyl ethyl)benzam de 7.45 -
(triflgonomethylibepgaimide 57 (4, 1H), 2.18 (s; 3H), 2.06 (s,

3H)A’ %{cﬁ)% of(3a)4 -féfh 1l§H§m(cﬂaz@ylaJ3}B 4. mﬁﬁoﬁﬁle&syl)bénﬂe acid (Method
59 Ry thyl ety

27; K():é) mg, -6 mrodB Nf@ 5'-b1pmm131n243yhé1nngﬁﬁylber{nge—l 3(n§jam1_pe|.@\/1ethod 20;

0., oo i 5, BRI FEROR , Bpfep ar

(205thg, Of 4041?1mod)7 The réa@hozr&f%ﬁturﬂwéicktm@mfm S paeasydQ). The reaclion was

3
‘ quen'_c%ed with 10% NaOHl_a?nd extractecg with EtOAc. The organics were dried with NaClsay

and then Na,SOy) and removed under reduced pressure. The residue was purified by reverse

‘phase semi-preparative chromatography to give the title compound. NMR (300 MHz): 10.75
- (s, 1H), 9.75 (s, 1H), 9.45 (s, 2H), 9.41 (s, 1H), 9.21 (s, 1H), 8.66 (s, 1H), 8.33 - 8.45 (m, 3H),

8.17 - 8.22 (m, 2H), 7.52 (d, 1H), 7.27 (d, 1H), 6.73 (d, 1H), 2.31 (s, 3H), 2.19 (s, 3H); m/z
531. '

Examples 18-21

The following compounds were prepared by the procedure of Example 17 using the

appropriate starting materials.

Ex. | Compound NMR m/z | SM

18 | N-[3-(2,5'-Bipyrimidin-4- | 10.58 (s, 1H), 9.81 (s, 1H), 9.44 (s, | 508 | Method
ylamino)-4-methyl 2H), 9.25 (s, 1H), 8.28 - 8.42 (m, 20 and
phenyl]-4- ' 3H), 8.12 - 8.25 (m, 2H), 7.41 - 7.52 Method 6
[(dimethylamino)methyl]- | (m, 1H), 7.27 (d, 1H), 6.78 (d, 1H),
3-(trifluoromethyl) 4.51 (d, 2H), 2.75 (d, 6H), 2.19 (s,
benzamide | 3H) '




benzam de H), 1.68 (s, 6 H WD 2006/ 079791

PCT/ GB2006/ 000223 -31 Ex. Conmpound NMR fn/z SM 16
wORq08/07(721 - Am no-2,5"'- 10.35 (s, 1H), 10.30 (sPCWEB2006/000223

8.88 465 Method 34 bipyrim,din-4- (s, 2H), 8.26 (d,

1H), 8.01 (s, yl)amno]l-4-"1H), 7.94 - 7.98 (m 1H),

.87 (d. _nethylphepyl}-3-(1- 1H), 7. 65 - 7 73 (m

Ex. ompodfd- cyano I- NMR (m 4H) 7.28 (d, 1H)|,m2z. 168M

869 (o Al eannl o 17

3. erilwfhnrﬁ-du DTS 72 b TE00 BBy 1503 | Method
 RENA b {49201 1 2819 280, 180, 837 (0, 18, 8.18 20 and

pltienyb]t-zhw-méﬂlylm daz e18:27-(y, )2H5, §.13 (< IHar9fetdy ) ber|2dethod 7

“Bﬁl)%agm-g;b &ﬁﬁlZ?n 3{9!31 FP‘%(;H%P?%?/’:F’EQ? iﬁgﬁﬁl 3-[di ani|ne
R T (120 0L 0 BRI B

b@lzmmde) The react |-6r42rﬁrxt2bi)52%s3éﬂl(méﬂ),for 15Hh
25 C. The reactio h % NaOH and
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Method 1

1H). 7.35 (d,
6.80 (s, 1H),

3-Cyanomethyl-benzoic acid methyl ester

3.05 (M

A suspension of methyl-3-(bromomethyl)benzoate (13.5 g, 58.9 mmol) and sodium
cyanide (4.33 g, 88.4 mmol) in DMF (25 ml) and water (1 ml) was stirred at 75 °Cfor 5 h.

The reaction mixture was quenched with water (50 ml) and extracted with EtOAc (100 ml x

3). The combined organics were dried (Na;SO4) and concentrated under reduced pressure.

‘The resulting residue was purified by column chromatography utilizing an ISCO system

(hexane-EtOAc) to give 7.2 g (70%) of colourless oil. NMR: 7.90 (s, 1H), 7.86 (d, 1H), 7.60
(d, 1H), 7.50 (m, 1H), 4.10 (s, 2H), 3.80 (s, 3H); m/z 175.

Method 2

The following compound was prepared by the procedure of Method 1, using sodium

cyanide and the appropriate starting material.
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4 2-(3-Bromo-5-fluorophenyl)-2-methylpropanenitrile | 243 Method 2

Method 5
3-(1-Cyano-1-methylethyl)benzoic acid

A solution of 3-(1-cyano-1-methylethyl)benzoic acid methyl ester (Method 3; 5.5 g,
20 27.1 mmol) in 100 ml of THF/MeOH/water (3:1:1) was treated with lithium hydroxide (1.95
g, 81.4 mmol) in 20 ml water. The mixture was stirred at 25 °C for 12 h. The solvent was
removed under reduced pressure and the resulting solution was diluted with water, then
acidified with 10% HCI to pH = 1-3. The resulting white solid (4.83 g, 94%) was filtered,
washed with water and dried. NMR: 13.00 (s, 1H), 7.95 (s, 1H), 7.80 (d, 1H), 7.65 (d, 1H),
25 7.45 (m, 1H), 1.60 (s, 6H); m/z 189: ‘

Methods 6-7 -
The following compounds were prepared by the procedure of Method 5, using the

approptiate starting material.



10

15

20

WD 2006/ 079791 PCT/ GB2006/ 000223 -35 Meth Conpound

mz SM 2 (3-Brono-5-fluorophenyl)acetonitrile 215
wokwhom798 Met hod 3 3-(1- Cyano-| - net hyl et hyl ) PENGEBR@6/000223

acid nethyl ester A soluti or},Gof 3- cyanonet hyl - benzoi c

acid nmethyl ester (Method I7°7.2 g, 41.1 nmol) 5 in

anhydrous DVBO (80 ml) was treated with NaH (60Q% ]

Meﬂii n€ompound, 4.9 g, 123.3 mol). Met hyI iodi dg m/z. |68V

122 ’;nmnnl\ Se—art

..... IIIC

6 rea%{qmme?hymin@m@a%vll -d1(friffuogpragthply eezwaramflz h.| e Method 25

7 Iei 13 L@’;}I{eﬁ 8@(&"?1:{@&5%’1-&91 )ﬁ%ltwg]-\g%ﬂﬁ neéﬂallg fr’ﬁl%g f\)vae r3e1 7 | Method 24

dr @ﬁidand concentrat ed under reduced pressure. (The

cride pL nrlur‘Lmas_p_u;_l_t_l_gd h\/ col-ur—chiorat-aeapin

B-egtapry

ut|I|2|ng an | SCO system(hexane 10 EtQAc) to give 5.5

2?60/() of a colourless oil. NVMR 8.05 (s, 1H), 7.90
—J&éi- , 7.75 (d, 1H), 7.55 (in, IH, 3.80 (s, 3H),
N-(3.‘Brealoizsmeﬁhllpheﬁm 32(®f$ﬂud\fémhthdl)§en'§hmideol | owi ng corrpound

A T A

lut 3. VE: émﬁlﬁé@ Z 49\athol) and triethyl 1.65 ml, 12 mmol
Soug@((gr B@gnn}g)h%hﬁ@grop enyl )~ 2- rretl%) Ianrdop}gmzr?fntl?ﬁe n41§ mmol)
in 15\l DEM. Thelvhixhwel was Stirfed 24176 for 4 hmaemmmm@ﬁmsavashed :

v 5 B T, PR b B T
concélgpaté'ﬂ uitfer Féd'ﬁéé\? OB, Ghe fé’suﬁmé)reéi@ﬁe Wistake vithothfurther

hi um hydroxide (1.95 g, 81.4 mol) in 20 m water.
purlﬂ'daeomm/{ZG’rﬁ% was stirred at 25 C for 12 h. The sol vent
was renoved under reduced pressure and the resulting
solution was diluted with water, then acidified with
Metﬂ&f/@ to pH = 1-3. Theresulting white solid(4 83

94% vvasflltered wash th
NivEhe 13l loping eompoppyl Wap p@@ﬁ{% y% PYO%%‘H @gwﬁ%‘f £ 584 the
5 (m 1H), 1.60 (s, 6 mz 189:
appr{i)@%afﬁégzmélgﬁaf%eﬁfol | owi ng cormoug s V\:e_l)'e o‘rénared by

Metthe |prompeuwi® of Method 5, using the& afMopriate
starting material WO 2006/ 0797011 RCT :
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Method 10 A A
3-(1-Cyano-1-methylethy])-N-(4-methyl-3-nitro-phenyl)benzamide

A mixture of 4-methyl-3-nitroaniline (2.74 g, 18 mmol), 3-(1-cyano-1-methylethyl)
benzoic acid (Method 5; 3.4 g, 18 mmol), EDCI (6.9 g, 36 mmol), HOBt (2.43 g, 18 mmol)
and diisopropylethylamine (3.48 g, 27 mmol) in DMF (30 ml) was stirred at 25 °C for 12 h.
The reaction mixture was diluted with DCM and then washed with water and brine. The
organic phase was dried with Na;SOy (s). The solvent was removed under reduced pressure
and the resulting residue was purified by column chromatography utilizing an ISCO system
(hexane-EtOAc) to give 4.4 g (53%). NMR (400 MHz): 10.50 (s, 1H), 8.40 (s 1H), 7.40-7.95
(m, 6H), 3.20 (s, 3H), 1.65 (s, 6H); m/z 324.




Met h Conmpound mz SM 6 _
4-[ (D et hyl am no) net hyl ] -3-(trifl uoronethyl)benzoic

wW@ei0d/02621 Met hod 25 7 PCT/GB2006/000223
4-[ (4- Met hyl pi perazin-1-yl) hyl]-3-(trifluoromethyl)
benzoi c 317 Method 24 acid Nethod 8

N- ( 3- Brono- 4- et hyl phenyl)
M_@éﬂil f 1 uor orret hyl ) benzam de _
et R AT TRLE TN S
cyarfo- Nnmmy‘léthybbbﬂimadld (Mefh@d 75§fa1§ﬂ the- agpﬁgﬁln% sBGhe mﬁterial.'

triethylamne (1 65
Methxt \Cempeundt i rred at 25 C for 4 h. rSMct i on
338 dr&gbromo-4-methylaniline.

1 IbI:r NG -pﬁgkylﬂﬁeggaﬁcg -Gyene-lar

concepketledtlibedemiaeduced pressure. | The |resul ting
Lesi 1119{}@\/\5% w'lt hout further pufifiqation; mz

359. 10 Method 9 The foll ow ng conmpound was prepared
e procedure of Method 8, using the appropriate
Met ing material. Meth Conpound mz SM 9
N-(PA fridn B0 ORGH AR REY VS PILE DAoL T- Rreliy R TR nzAile
3-fluoro-5-(triflruoronet hyl)
(t A uspensismentldy( 1)%@:1@&1mndtéybﬁryi)ewmaﬁrﬁbylﬁslmtrbﬁaﬂb!hylbbnﬂmamlde .

- et & R Ren andataphedion oy coshandngv fseing i (00 mD) and

10

15

20

25

ethafibIX1 00 Bl PvasistiRdY BO 8¢ Bbit 12ORMHeiJARadidm/dhn %{ th vh & Jegl%%d by

3-(1-cyano-1-nethyl ethyl) benzoic acid
filtragion pad fﬁhﬁoﬂ‘ﬂ)rate@w coper@ratpd @Eemmediided priBore( 'Zheﬂffésxgjue $8s purified

o B A TR FL Y SR 30 e L) B e

orange gaml NMRr(momexzy@str U808 m}@CM%r(d n!roev m& has), 7.55 (m,

ani ¢ ‘phase was
TH) Q%(S;\%Jz‘sé@(’céﬁ (mnaH) 6}&5&@121%:,12 Oééwﬁr)dl 85@%61409&@&@4
pressure and the resulting residue was purified by
col um chromat ography utilizing %1 I ﬁCI\/CR) ?Zggerl\r/}_lz)
tgbﬂsm Et OAc) t 4.4 539 :
e 1Q.5 e 1 (f) .o4g|\(/§ 1l—|)g (7 40-7.95 (m 6H), 3.20
L m z 324. WO 2006/ 079791
PCTh %&ﬁ%ﬁ Q09233idyt é&dld{/ﬁﬁhﬂﬁhﬂok ggf 00 1‘& ﬁ/b‘{‘fg:ﬁgl& in }feOH (50 ml)

conpound was prépared e procedure o
was gdded glieghylmalonate (1.92 ml, 12 7 mmol) followed by a solution of sodium

methoxide in MeOH (0.5M, 76.2 ml, 38.1 mmol) at 0 °C. The resulting mixture was stirred
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was used without further purification. m/z 191.

Method 14
4,6-Dichloro-2-pyridin-3-v1-pyrimidine

To a solution of 2-pyridin-3-yl-pyrimidine-4,6-diol (1.0 g, 6.15 mmol) in POCl; .( 10
ml) was added dimethylamino aniline (0.9 ml, 7.1 mmol) and the resulting dark solution was
heated at 120 °C for 2 h. Evaporation of the solvents afforded the desired product as brown
solid, which was used into the next step without further purification; m/z 227. |
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247.12. 7 mol ) followed by a solution of sodium nethoxide

in MOH (0.5M 76.2 nl, 38.1 nmol) at 0 C. The

resul ting mxture was stirred 20 for 24 h at 25 C. The
Methm]lﬁents vvere renoved under reduced pressure. The

. 'thout further

6 Pl\&"éﬂ'x}qfsln@roﬁﬁﬁhhé* (m ﬁr g Io nwrm@n) wa@ adds taca sﬁnsr:g wmum of 2,4-
of 2-pyridin-3 rimd

dlchlmﬁwylmldmpéél@ & ﬂﬂo Trnpl),y \ﬂ,a% D&Eﬂééﬁ eumie§ A9l a}ﬂl)nl@ I-butanol (250
) e R oy e R PP, £ 555 Mt P v

conctiteat&bindenissluedd mrestact dodehclante edidue o cptmﬁsd by oslomn
sol i-d,  whi ch ﬁi S used /:%gﬁg the next step w thout

chromat,ogﬁ@py 227. WD 2006/ 079791
Met (ﬁTbGB2006/ 000223 -38 Met hod 15 -

| oro-2-pyridin-3-yl-pyrimdin-4-yl)- cyclopr6p é
- mi e followamgsainmpduod vak prepared by the procedure of Method 16, using

o S ISt oA 0 14 1O

MetH ' % amde (1.2 nil, .84 mmol) and miz | SM
cydl opropyl am ne 5 (1.0 m). The resulting solbtion

17 vva; B4 (22Chlatop3binfidihet-y Bathinafvd-rhéthylphénygB g 1wedes | Method 12
“rernpoved b

cyano- 1ymethylethyl)benzarmde

Method 18
N-(2-Methyl-5-nitropheny1)-2.5'-bipyrimidin-4-amine .

A mixture of 2-chloro-N-(2-methyl-5-nitrophenyl)pyrimidin-4-amine (Method 16;
1.25 g, 4.72 mmol), pyrimidin-5-ylboronic acid (0.88 g, 7.10 mmol), potassium carbonate
(1.96 g, 14.16 mmol), and PA(PPh), (0.273 g, 0.24 mmol) in 1,4-dioxane (45 ml) and water
(15 ml) was stirred at 80 °C for 15 h. The reaction mixture was filtered over diatomaceous
earth, concentrated under reduced pressure and purified by column chromatography
(MeOH/DCM) to give the title compound. m/z 402.
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rotary evaporation. The residue was dissolved in EtOAc

and the organic organics were washed with brine,
woweaen7€and dried (MgS04). Evaporati on gave a bPOUNGB2006/000223

solid. Purification by chropatography (BiotageTM 25M

col um, Si02 elution with Ex&Ac- hexanes |inear

gradi ent from 25% 40% afforded the desired product as
Methnd dff - white solid (320 ng); rn/z 10 247. Method 16

RS A et A VeRpReaty B wbcr e el Thaging 2
cmo}@zvagslheﬂqw -GS I iR Aamhd MIARPIORY éﬂﬂr&br{a@e starting

0.107 "nmol”) "and DI EA (56.0 m, 0.321 ol
matfmaﬂ}ut anol (250 m) and t he react| on m xture was
lag ot 120 0O f o daasico IThao w.aaoaot @t o oo

L)) \w | Al \vJ A3 LA ' uuy\) rrre reavio T Url LB /\L ul
M Encgﬁlnrp&!‘@ under reduced pressure and the crLd%/z SM

ES UL Ezy pCy TR ADTY
T R T T e TR
CO”pﬁMaM prepared by the procedure of Methqd 16,

IICI rll r\hl oF nn\lrl m rll ne rtidna
bt

rraterl al. Meth Corrpound niz SM 17
MetN’ 50[ (2-Cnl oropyri m din-4-yl)am no] - 4- et hyl phenyl } -3
406 Method 12 cyan- | -nethyl ethyl)benzam de
N- A& BipetirhRlinNd (2-4Mpethybehzeni il Biitativd )

5 SN BN Smiretegy D G NG P Mo B8 40 2.92
n’un&l gtl&&n{b@;ydra%e étﬁ993m1 @074% rmﬁ'al))and R¥e4 Pﬂ/@' (0:099) lv%%?é &hBined in

aci mmol ), pot assi um car bonat €
ethagol (1 ao nd) andrthg reaamh wag Pizredat 86 °C7er I h. orhzezremmmnmmre was

1,.4- and wat er 15.m ), was stirred at
fegsy 5} i HGefotR Ak, el b e N Rl s e was
usedWRRONEGERM purifédiioh. meaToent rat ed under reduced

pressure and purified by colum chromatography 30

(MeOHIDCM to give the title conpound. mz 402. WO
Me!ﬁg@gﬁom?gl PCT/ GB2006/ 000223 -39- Method 19 The

W ng conpound was prepared by the procedure of
Me tTthe dol1Bying Sci)mgmihd was prepared by the procedure of Method 20, using
chl o '

-N- (2- 5n|tro yrim di n-4-am ne
hydragioe @ra&eeﬁ)ndgﬁ l@é);swre?& G %?I%%Rng material . Meth

MethPEdhHolihd >V m/z | SM

21 N*-(5-Amino-2-methylphenyl)-N“-methyl-2,5'-bipyrimidine- | 308 | Method 19
2'.4-diamine '

Method 22

4-Methyl-3-trifluoromethyl-benzoic acid methyl ester
A solution of KOH (84 mg, 1.5 mmol) in DMSO (5 ml) was stirred for 30 min at
25 °C. The above slurry was treated with 4-methyl-3-trifluoromethyl-benzoic acid (306 mg,

1.5 mmol) in DMSO (5 ml) and the resulting mixture was stirred for 15 min, and iodomethane
(426 mg, 3 mmol) was added to the mixture. The reaction was stirred for 2 h at 25 °C and
then quenched with water. The resulting solution was extracted with EtOAc. The organic
layer was washed with NaCl(s,r) and dried with Na28'04(s). The organics were removed under
reduced pressure to give the title compound as an oil 327 mg (100%). NMR: 8.10 (m, 2H),
7.60 (s, 1H), 3.86 (s, 3H), 2.45 (s, 3H); m/z 218. |
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19 N ' - Methyl -
-(2-nmethyl -5-nitrophenyl)-2,5"-bi pyri mdi ne- 338
woRibom736 2', 4-diamine 5 Method 20 1V3 -2, 5P€BGB2006/000223
i pyrimdin-4-yl-4-nmethyl benzene-1, 3 -di am ne _ ,
N- ( 2- Met hyl - 5- ni t r ophenyl ) --4®* - bi pyri i di n- 4- ani ne
(Method 18; 0.90 g, 2.92 1mol), hydrazine hydrate
Meth6d 29 m, 20.44 mol) and 10% Pd/ C (0.09 g) were
conbl ned in 10 et hanol (100 m ) and the reaction was
: grtrigy e S dmedndestein ni xt ure was

HACH ]
ity ey e -
0.327 gy t.hermalirV-biaadsuotininiif (&7 9ng, NES hmﬁhblﬁdncﬂ&ng&ﬂ perofx1de (0.15

AP ) SOTPRSIYES SR Batohmtan was ol t
25 °@ HH’Ee%H t!h?dl.%hscttp%ﬂtdf @ﬂwggéle F.x‘)xc?hashlgﬁ W SeReYRd o%a&nc?%e%g‘ removed

Anmi no- 2-nmet h
under f@ﬂﬂ@mre%ufﬂ anidi thy cnudf: ﬂratﬂeet 888 uiified dgt cbBmn chromatography

wiling i (BTSN ery Bl ies ROAR toveins 87 M6 SR NY R sT08.25 (m

3H), 2B5AKs,STHVB 10011s, GH)KeH4 L0584 ng, 1.5 mmol) in DMSO (5 m)
was stirred for 30 mn at 25 C. The above sl urry was
treated with 4-nmethyl-3-trifluoromethyl-benzoic acid
Mrrg, 1.5 mol) in DMSO (5 m) and the resulting

Met — mxture was stirred for 15 mn, and iodonethane (426

Methiyty4-[Gl-mmathly )pipersziad chd indthy | Be tifludromethy HBéhzogact | on was
'stirred fo h- at 5 C and then quenched with water.
h‘é MiXRE ?f Hi ér@wt Brd-ieuosemethyl-benzgicrapidanethyl estnéMethod 23;

0.25 2% tgﬁg‘ﬂ %M@ﬂh}ﬁl"@ﬁdﬁ@ﬁg efH3%, Wghl W&ﬂoﬁﬁ%ﬂd Lﬁoggssﬁiun &3bonate

organics e renove
(235 n@l ﬂlﬁ@dnrpobsmMe@N d 09nl)®vats tirrbd b 80 WORA) Gha SearbloR idixture was

7.60 (s, 1H), 3.86
loade s"n S@%& gmﬁsp‘{’fg% COIUIW} ?MQEg?OgWhZMBZUEWQ CO system
23

(hexa?@%t%ﬂeﬂf 89@?§§1rg|(f6? g%n%{gﬁ?l ben20| c acid net hyl

ester A suspension of
Methh; hyl - 3-trifl uoromet hyl -benzoic acid nethyl ester
—u’@g@:od 22; 0.327 g, 1.5 nmol), N bronosuccinim de

( 21 fﬁgowmgioﬂﬁs@hﬂd %ﬁp&ﬁﬂ%@ﬂy ﬂ&eﬁ&@a‘éﬂﬁe &ﬂ\/ﬂ:@lod %4 ”HE%Q 4-

in (10 M) was heated to r
bromp@g@,yl gﬂrlﬂ{pg@pme@y\}vbgnmce@ methyl ester (Method 23) and the appropriate

starting material.

Meth | Compound , m/z | SM

25 Methy! 4-[(dimethylamino)methy1]-3-(trifluoromethyl) 262 | dimethylamine
benzoate

Method 26

3-(4-Methyl-1H-imidazol-1-y1)-5-(trifluoromethyl)benzonitrile
To a solution of 3-fluoro-5-(trifluoromethyl)benzonitrile (5.0 g, 26.4 mmol) in 25 ml

of DMA was added 2-methyl imidazole (6.5 g, 79.3 mmol). The reaction mixture was stirred
for 15 h at 145 °C. The reaction was allowed to cool to room temperature and was quenched
with 50 ml of brine and extracted three times with EtOAc. The combined organic extracts

were dried over NaySOy, filtered and concentrated under reduced pressure to yield the crude
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25 C, filtered through a pad of silica gel, and washed
with DCM The organics were renoved under reduced
w@e@s®mel and t he crude product was purified bRCT/GBOUR/000223
- chromat ography utilizing an_| SCO system
- (hexanes/ Et OAc) to give 2524‘11;‘ (56.5% . NVR 7.70-8.25
(m 3H), 4.85 (s, 2H), 3.91 (s, 3H); fn/z 297. 10
prodlMiI Tigckrdde didhy wad pﬁnﬁed by column chromatography (hexanes/EtOAc) to give

1.0 LTS RALRIRELAZLI - VL ITBE Doflt s 44,1 111 uor omet hyl) ben

4- bronomnet hyl -3-trifl uor onet hyl - benzoi ¢ aci d net hyl
. ester (Method 23; 0.252 g, 0.85 nmol), N-nethyl
et@@ a2| ne (193 nmg, 1.70 nmol) and potassium carbonate
a/vas stirred at
s~ 1 oaded on

Si Tb a@oﬁﬁbn an éMdtﬁylem hmclﬁ,@dmnﬂ)gt(hmmir@lgétapbyenzommle

utilizing an | Y)stem (hexane- Et QAc) gl

(Metirgd P68, 0717 Bpl) iNBHMCRS dz@caggwanedqlqsw | ohbhe M NaOH

und was e ared.by th d t
solufidh 1¢ Reecl S mfrER -y oot T i S ERHY Rt Rlo X5 T dedtion ves
coolér';ﬁt"og?Jl)lg%&{lﬁgam&ﬂ%eﬁ%)e%m&éﬁl AARIcARTicah&@ntrated HAINGt] pH 3
oun z

was (i ﬂl{e(aqpn@xsrp;aawmm@m withFEtOAG friedevsritan§Py, filtered and

By BT Gy BT S ASRORE: 2583 eyt vtow

solidnhich has fisedawiieduy FirtHer phirification. m/z 271.
3-fluoro-5-(trifluoronethyl)benzonitrile (5.0 g, 26.4
nmmol) in 25 M of DVA was added 2-nethyl im dazole

Meté@d%g’ 79.3 mmol ). The reaction mxture was stirred
5 h at 145 C. The reaction was allowed to cool to

2-Me§thwm-(zerrmdn@widén-ﬁﬂd)nwmﬂghed with 50 m of brine

ang extrac d .
R e L e
e 000 o} shonton Lot augpauiiks o o)
anhyflhasdelueee (38l aed sierzeddior 1 hi aéélli)ycc"ﬂlelfﬁﬁptlon shixture was quenched

mﬂat‘:lﬁ[g Qﬂa%) 4 agtﬁ%cé | n\%ﬁﬁ %%Agt %Cc)rgérﬁ ga'ygxew?s wgqu%d %’ﬁl a%(sat) and
dried@With NaySO4s). The organics were removed under reduced pressure and the crude
res@%@&é@%ﬁh%él -h;’ gl-@l;u{]npdcgt%)rlgqtograp y &exanes;Elt(lng:)otr(r)e glvé/ tl)e tlita'fg compound
as a g?ltgﬁrﬁ{ggtoh%o%ﬁmplgﬁzol 1-yl)-5-(trifluoromethyl)benzo

Method 29
2-(1-Cvano-1-methylethyl)isonicotinic acid

A 50 ml three neck flask equipped with a reflux condenser was charged with a -
magnetic stir bar, 2-methyl-2-(4-methylpyridin-2-yl)propanenitrile (Method 28; 0.870 g, 5.43
mmol), and water (15 ml). The reaction mixture was heated to 60 °C and KMnOq (4.3 g, 27
mmol) was added. The reaction was heated to reflux for 2 h, and was filtered through a bed of
diatomaceous earth. The pH was adjusted to 4 by the careful addition of IN HCI and the
aqueous phase was extracted with EtOAc (4 x 25 ml). The organic phase was dried with

MgSO, and concentrated under reduced pressure to yield the crude reaction product which
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(Method 26; 180 ng, 0.717 mmol) in 5 m of di oxane was

added 7 ml of a 1M NaOH solution. The reaction
worRoobMrEImas al l owed to stir overnight at 100 ECT/GB2006/000223

reaction was cooled to roomtenperature and quenched

by careful addition of concet¥rated HO until pH 3 10

was obt ai ned. The aqueous phase was extracted wth

as Friig, on40 £8iMMRINgadAAVeOH 1081 adelasd giving 0500 paif ek title
under reduced pressure to give 816 ng (74 % of the

compqupr@s @ grpE Al £8 %) yé 1w sol i d which was used
W thout further purification. mz 271. Method 28 15
2- Met hyl - 2- (4- net hyl pyri di n-2-yl ) propanenitrile
MetlRab3®ssi um bi s(trinmethyl silyl)am de (13.5 mml) was

addgg ohg sol E En of 2-fluoro- 4-nethyl pyridine
2-Br 2-nmet hyl propanenitrile (2.48
9, 5-380MBD-dh1bfdpy ARIHAE AUS g tP1 PRI B0 Mkﬁetmanﬁlteuﬁ rrmv (10 ml)

for 1 h at 115°C. The reaction m xture was ‘quenched
was shiakén MHOCH foathh. Thel resctiommiduresvascoBcedivated Thideedugadpressure

ayer.was was. t d,.20 dr ith. .
and G SIS B by shibel o B rrBOL B ROAdh llgive the it
compuRdsarze189nd the crude residue was purified by colum

chromat ogr aphy (hexanes/EtQAc) to give the title

conpound as a col ourI ess oil (60%. to/z 161. Method

%glgf 2-( '1-Cyano- | -nethylethyl)isonicotinic acid A

t hree neck flask equi pped with a refl ux
N—(Sdimdmbsﬂdmm%l)ademmdd with a magnetic stir bar,

i L B S L s
brom%?rlﬂﬁazc-&'nﬁgé e, llSQ) ﬁ’iﬁl%_?%@&)@fﬁs&ﬁmqgrt @uﬁ‘ﬁﬂie%m@dg 6%.53nmol) in

was added he reacti on was heat ed
anhydefuls MTF ¢t 0@mb), Thabaviaen hixtire vexs hehfied g0 2C bl@djstu‘tedSﬁOr 4 h. The

el RIRESRNR B e TP AR B Pl at o e

orgafix 4y ks wakidd EONaCl( 4, ad2Eiod with MRS ONQTRE 6rdahRS Svere removed
was dried with MSO4 and concentrated under reduced

undep Feskyiged pregsprg/and the erde ggsidye wasaurified by colyue: chypmatagaphy

42 was purified on 40
<hexé%g%éﬂﬁiﬁ%5§%ﬁ?%%§%a9%?@a;e| uent Giving 0.700 g
of the title conpound as a white solid (68 % rn/z
19 Met hod 30 5 5-Bronp- N net hyl pyrim di n-2-am ne
Met mo- 2- chl oropyrinmidine (1.0 g, 5.17 mmol) in I M
N-fslfmf%ﬁﬂeﬁhﬁ%thbm’é'iEdlestoo%lhn WASvRaRKERAdetfRide fOor 4

fie reaction M Xture was concentrated under reduced
pr Agsixtge obNe(Sttiremppwiding-yiesetpmidd (Methtd 3 Ldl-446hg, 2.09 mmol),

A b1s(p1nac8fr?o)8% d?ﬂ%i%g eg’,‘i‘%%’u%& , pC asts1O aceFat {2)6616I é, I6927 mmol), and

Pd(dppf)Clz (0.077 g, 0.105 mmol) in DMF (10 ml) was stirred at 80 °C for 15 h. The
reaction mixture was filtered over diatomaceous earth, concentrated under reduced pressure

and the residue was used without further purification. m/z 263.

Methods 33-35

The following compounds were prepared by the procedure of Method 32, using the

appropriate starting material.
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compound. in/z 189. 10 Method 31
N- (5- Bronmopyri di n-2-yl )acetam de Acetic anhydride

W@ 2008/079791 22. 2 nmol ) was added to a stirring nMP&L/GB2006/000223
5 bromopyridin-2-amne (2.6 g, 15.0 mmol) and
pot assium tert-but oxi de (4.‘2‘%‘9, 37.5 nunol) in 15
anhydrous DVF (100 ml). The reaction mxture was_

MefEQ @& mpsund® C and stirred for 4 h.| e | SMaction was
quenched with water and the resulti Lution

33 ext Qaﬁgﬁle-ﬁ(ﬂ%ﬂ-@%mdbé—hh?gani c %r SvbEomga gy Ipyridine
W tih, at nd.dried with Na2SX4(,).| The organics
vvergh‘?’@gﬂ&%dﬁﬂ%?gp%duced pressurke and the crude

34 T ©9150U8; W8S diablely®d, ¥ dfoRhbuTblag - OEd 0 gr pRymopyrimidin-2-amine
(hgxanes/’Et OAc) to give the title cpnpound. nfz 217.
20 |VBplhothidf-2-amine

—

R e e Gl i

gﬁ&’}n{faglﬁﬁi%f-ﬁ—%)ﬁyﬁnﬂdiﬂé%ﬁiﬂm de (Method 31; 0.450 g,

), biS(pinacolato)diboron (0 585 g 2 .30

nmol ), potassium acetate (0.616 g, 6.27 m’rﬁl) and 25

Mthiggpf)Clz (0.077 g, 0.1205 mml) in DMF (10 nm) was
£ ed at 80 C for 15 h. The reaction m xture was

4-CHibbleER VR Sy rdiAt ST e@dumeear t h, concentrated under
reduced pressure and the resjidue was use

f uAthiturp of hicptearnigine hydroshipgde (WA hegs> -Qg -n\éméglgfﬁ%%ﬁ%‘én methoxide
(0.1 {&,:138(35 %%oﬁgasrﬁra%&ﬁﬂ a0E L GcdMiE Bﬁﬁ@g,@.@d lli]]ﬁ’l()? iﬂ‘éﬂﬁﬂbgﬁl.@fml) was

e appropri atestartin mat er |
heatMio? 064t 00T ThOSRLGRPAAS¢R00RRBed untier Menbedquagsorerand taken up in
mz SM 33 2-Met hyl - 5- (4, 4 S,ﬂg-tetr t%h-l 3.2- 22
g S Py oy s AT LAPIDG FSR T i feated for 3 b
o A T ot s ors
oxyd¥idvRieRyds roufrdliZed Svifh 16 Na@FEtThy|mikhBe Has dBHedmithdd02@ then

di oxabor ol an-2-yl) pyrjJn di n- 2- am ne, Met hod 36
washEAONENEL6 s P B R Chert 308 PIEARICH PR g mioVed under reduced
pressure and the crude residue was purified by column chromatography (hexanes/EtOAc) to
give the title compound as an orange oil (40%). NMR (400 MHz): 9.45 (s, 1H), 8.75 (s, 1H),

8.60 (d, 1H), 7.60 (m, 2H), 2.55 (s, 3H); m/z 206.

Methods 37-41
The following compounds were prepared by the procedure of Method 36, using

nicotinamidine hydrochloride and the appropriate starting material.

Meth | Compound : m/z | SM

37 4-Chloro-2-pyridin-3-yl-6- . 260 | methyl trifluoromethyl acetate
(trifluoromethyl)pyrimidine

38 4-Chloro-6-isopropyl-2-pyridin-3- 234 | ethyl isobutylacetate
ylpyrimidine '

39 4.5-Dichloro-6-methyl-2-pyridin-3- 240 | methyl 2-chloroacetoacetate

ylpyrimidine
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A m xture of nicotinam dine hydrochl oride (0.437 |ug,

3.00 mmol ), sodiumnethoxide 5 (0.162 g, 3.00 mmol)
wapaenet7hy| acet oacetate (0.348 g, 3.00 mmol ) PEIT/GB2006/000223

et hanol (10 m) was heated for 4 h at 90 C. The

reaction was concentrated ufder reduced pressure and

taken up in toluene (15 nl). Phosphorus oxychl ori de

40 (1]olgnioassaneasicandhfiepieasiion| pas hagyledfliabaciducetate
at {120 C. After cooling to roomtenperiature with an

i cq merlmldtﬂffe excess phosphorus bxychl ori de was

TS T T T e T ) BT TR S

NaClyisainididee or gani cs were rermv<=d under reduced

prassiure and the crude TESJ_d_u_e_Ma_L d h\l col-ummn

chr omat ogr aphy (hexanes/Et OAc) to give the t|t| e
Met und as an orange oil (40% . NWVR (400 MHz): 9.45

H, 875 (s, 1H), 8.60 (d, 1H), 7.60 (m 2H),
(3_B1?On§055.(fﬁwr&m)mymf@tha&ﬁ 15 Met hods 37-41 The foll ow ng

RN L e L
e GPRRBLTL0 DRI L0 g 14 by ORI B D

mlxﬁ%%ﬁtsﬁne& bf 0 PC lf&fSUEﬁIrhﬂﬁlsﬂ @msww 13ivi@m38 25 °C and stirred for 12 h. The
Chl or o- 6-i sopropyl - 2-pyridin-3- 234 eth%
reactn(mm@ﬁt queachedavith 1 rﬂ;@h and@xpactgdwith EtOAc. The organic layer was

washr?gtvh@ @2}8 ﬁ{ ?}-gglgie‘@lg %Yth ]\fja‘ IaPngg\'J?hSO% The solvents were

rem@}@@ QL&A Bk PEresSeBe Q&ﬁﬂﬁ@%&&g préduoﬂﬂ ®vas used without further
4- Chl or o- 5-fl uor o- 6- et hyl - 2-pyri di n-3- 224 ethyl

purifieafipugr/6 286t oacet at e yl pyrim di ne 41

4- Chloro-5, 6-di met hyl - 2-pyridin-3- 220 et hyl

2-met hyl acet oacetate yl pyrimdine Method 42
Met g«:a%m ono- 5-f | uorophenyl nmet hanol A sol ution of

3- brono-5-fl uor ohenzo acid (1.14 g, 5.21 mmol) in
3-B repsnzyLmeRanesiiondie with BH3 (1.0 Min TH?: 8.0

M A S1iAHRI3-blomRo-SAHiord mlﬁgpf%tﬁsnd; NRhoAr42at .09 oC5.22hemol) in

m xture was stlrred at Op 30 min then allowed to
anhydaoun ROVIAB0 @lxmads sedled ) 1GrToltdissolurios, ditseptopy pthyharsine (1.4 mi,

7 QUEE RS AN ACHAEC SO T RGBS g e

added rEQeWﬁ%@rm%ﬁge Nag Sda at 25 PeEoS 2 hY ER Rea¥irewas quenched with
10% HC1 and extracted with EtOAc. The organic layer was washed with NaHCOj3say) and then
dried with NaClgsay and NapSO4s). The solvents were removed under reduced pressure and the

resulting product was used without further purification. m/z 208.

Method 44
3-(1-Cvano-1-methylethy])-5-fluorobenzoic acid

2-(3-Bromo-5-fluorophenyl)-2-methylpropanenitrile (Method 4; 258 mg, 1.07 mmol)
in THF (10 ml) at —78 °C under Ar was treated with /BuLi (1.7 M in pentane, 2.13 mmol, 2.0
equiv). The reaction stirred for 15 min and then COx() was bubbled through tﬁe reaction
mixture. After 10 min, the reaction was quenched with 10% NaOH and extracted with EtOAc.
The aqueous layer was acidified with 10% HCl and ¢xtracted with EtOAc. The organics were
dried with NaClsay and NazSOq(s) and then removed under reduced pressure. m/z 208.
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renoved under reduced pressure and the resulting
product was used wi thout further 10 purification. mz
wQ@3hs/079vet hod 43 3- Brono- 5-f | uor obenzyl PCT/GB2006/000223
met hanesul fonate A sol ution of
( 3- br ono- 5- f | uor ophenyl ) net+#nol (Met hod 42; 1:07 g,
5.22 mol ) in 15 anhydrous DCM (20 m) was cooled to
Claitlh C. To this solution, diisopropylethylamne (1.4 m,
7.83 mmol, 1.5 equiv) and net hane sul fonyl chloride
(0.5 M, 6.26 mol, 1.2 equiv) were added
xture was stirred at 25 C for 2 h.
L Thér%r%gg) ﬁ%%f%ﬁgﬁlaglhched with 10% HCl1 and extracted
w th Et OAc. The organi c | agér was washed with
NaHCOB(sat) and then dried with,NBO,(sat) and
Na2SH4(, ). The sol v8nts 5 Ve reduced
pressure and the 20yresu
further purifica Kk )
3- (1- Cyapg- ; i 52 f | uNr obedzoi ¢jaci
2-(3-Brg[§r§ﬂ5 phehy )-2-methI propan nlj;;Ie
(Met hod 4; 258 1.07 nmmol) 25 in TR Gt
-78 Cunder Ar was treated with tBuLi (1.7 Min
pentane, 2.13 mmol, 2.0 equi(®). The reaction stirred
for 15 mn and then C02(g) was. bubbl ed t hrough the
whergliction  mxture. After 10 nin, the reaction was
um]@w NaGH, ?ﬁgiye
aqueoulg(iis %&;téérb \%gg/‘bam di 1 edl %&% I—&Hér&ggg?%?né%ﬁg NH
moiefyf thit wEtro@en mahbe gptgamlly: sulwtitged Ty a grbuspl stlected GlogisRt;)

B Doy G ot g BeF eisa s beloBo: cuaBo. i
ﬁ1ﬂubromi&tﬁ&dw&ﬁﬁ% girbé)ﬁy @hﬂb@m()ﬂf]), mreg‘ia%to(, Bﬂbﬁél@g‘l ¢, Bnd, . e%lkenyl,

Co- aailamrzsb Eycrlloxyp Cmeék@mb;ﬁbwlkanqml@weNr(qlfsalkﬁlomno

NN-QELEHGEYEANY, ECahAhRafiho; Mc, calkyl)carbamoyl,

| MN—(C1-6a1kyl)2carbamoyl, Ci-6alkylS(O), wherein a is 0 to 2, Cy.¢alkoxycarbonyl,

15

20

25

N-(Cy-galkyl)sulphamoyl, ]\/',N—(Cl-salkyl)zsulphamoyl, C 1_6a1kylsulphony1arf1ino,
carbocyclyl-R'%- 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 ﬁom R,

" nis selected from 1-4;‘ wherein the values of R! may be the same or different;

R? is selected from hydrogen, halo, nitro, cyano, hydroxy, trifluoromethoxy, amino,
carboxy, carbamoyl, mercapto, sulphamoyl, C;.¢alkyl, C,.salkenyl, Cagalkynyl, C;alkoxy,
Cr.salkanoyl, Ci.salkanoyloxy, N-(C;_galkyl)amino, N, N-(C;.¢alkyl),amino,
Ci.¢alkanoylamino, N-(C.salkyl)carbamoyl, N, N-(C-alkyl),carbamoyl, Ci.¢alkylS(O),
wherein a is 0 to 2, C;.salkoxycarbonyl, N-(C,.salkyl)sulphamoyl,
MN—(C1-6a1kyl)2sﬁ1phamoyl, Csalkylsulphonylamino, carbocyclyl-R**- or heterocyclyl-R*-;
wherein R2 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”;

R’ is selected from halo, hydroxy, cyano, methyl, methoxy or hydroxymethyl;



10

15

noi ety that nitrogen may be optionally substituted by
a group selected fromR9; R is a substituent on
wa@200bo7m79and i s selected fromhal o, nitro, cyanPCT/GB2006/000223
hydroxy, 10 trifluoronmethoxy, am no, carboxy,
carbanoyl , mercapto, sul phadbyl, Cl_6al kyl,
C2_6al kenyl C2. 6al kynyl, C1 6a| koxy, Cl_ 6a| kanoyl ,
C@.ﬁ@'a&ﬁﬂ@ﬂ&%%n c&f’b()ﬁ:hn@ﬁl s'éhékﬁeé’i?oﬁ?halo nitro, cyano, hydroxy,
N, N-(C1_6al kyl') 2am no, C1_6al kanoyl am no,
trlﬂuNo(T@thoaal a«yinpc@mbam 9¢rbamm wewapial fujphapecsl tareiky], Cs-salkenyl,

Ca Ga&n@ab b B iIRinSy R el Reg e o Cpilpmie,

(fﬁllhél@uz@ahﬁcylol%émhﬁ&mﬂmb N@;@@k}ﬁ)&ﬂd&hﬁ@ nyl am no, 15

car boc or_"het er oc ycl yl - wherein Rl ma}/

N.N-{e- 6@151/151%%1@5@.\7% Ghstlkyl¥(@4 Wr%ab% tcb%s Ciopkonycaphang

B R T

carbo@y@inRB; Sﬁhaé:ﬁoeﬁclﬂr-h Rﬂl&rem R’ Snesfdieaxptledalfyr sm’ﬂssﬂtuﬂ:d on carbon by
wher el i, t c? al ue; ﬁ? ]?I\r]]ﬁ
one ogjmqre Rep pid poerem é?léélﬁ@ao%’fﬂd W%}%@% , hﬁllok?,ty iyt pigrogen may

be opfi¥AAl sd%mﬁ&a %rf)hﬁ ka&&m&ﬁwy am no, 20 carboxy,
carb , mer a I phanmoyl , Cl 6al kyl,

Cztnﬁmidl@mgd fromzd- Baﬂt@]ﬂy lthe @u@aﬂf RS xyey beGhe Sah«amlﬁﬂerent

R et p g GLA Loy g MR (T

N- 6Rf t b
011@6021}@ é%do?aﬁemg%%en%glgm@%mw BAIBYitro, cyano,

hydrazy, BHluesmetheBb YN0, Kaboky.Gartyioys maserpie phiphamoyl, Ci.calkyl,

Co B YL BRRT p  AS BUP Y A A g
N,N-qm;gamﬂmmn@r(alshutammamnbwq@l gillkydpatiamoy), one or nore

6;. and wherejn if 'said eterocyclyl contains an
&i@lkﬁﬁlcélfb@lﬂoﬁ Craplkyiofeh Whgb e 15 q orfatspiroxycarbonyl,

| N-<c§¢ap§ptsggh§rﬁo§wm (©L %Hﬁbzﬁlﬁ% Y 69@%1@0&&@” or

20

carbdeydlybR$/ret werocmmﬁa/vﬁmaﬁk Hér 086 mte@mnﬂy aBeach other

may ﬁ%\?ﬁ}oﬁl b‘{tﬁéﬁ%} caﬁ %}} gl%norf}ﬂ%{s:§4 y eh&@{?ﬁ% Efr sgﬁll I}%erocyclyl .
conta@fy K- rﬁﬁé@ﬂﬂ!ﬁ)&h ]_ptﬁ)ﬂhlﬂ)}h aBRtutedTh, Hadokl kelected from

C2_6al kenyl , = C2_ 6a| nyI 6al koxy, Cl1_6al kanoyl
25,
R Cl _6al kanoyl OXY, I\I-(C 1 6al kyl ) ani no,

N RO ERIORL A0 el RO ARG B Mane, hvcrory,

‘ trlﬂu&bn&ﬂidxyl Shinpbacarbetye cirbamol, thetoapd, sulphamoyl Ci.¢alkyl, C;.¢alkenyl,

25

30

6 Ik b 6al kyl | ph
Co- 63%’ . Xl?’:: ??ai@ogﬂl_g(@@lkan%@b%ﬁiﬁo éﬁkn% Pani no,
I R4
NN-f ‘2?. onalcl)%l o e hore

N,N- (FQHQalkﬁhﬂtarldaamgl |€116a1k§;k5|(@)ah7d1ewm ayel yd 2 Jdonakiorgcaglrony NH-

SN N Y T T

carboPEHERP- bh Btk s1-RY - Réhet@Y RICatd R ‘SR edentll bf Séfc?lrﬂther 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
R? and R* are independently selected from halo, nitro, cyano, hydroxy,

trifluoromethoxy, amino, carboxy, carbamoyl, mercapto, sulphamoyl, C;.¢alkyl, Cs.salkenyl,



one of XI and X2 is -N= or -C(R7)= and the other is
-C(R) =; R5, R6, R7 and R8 are independently sel ected

wo e@waoerer ogen, hal o, nitro, cyano, hydroxy, PCT/GB2006/000223
trifluoronmethoxy, am no, carboxy, carbanoyl, nercapto,
sul phamoyl , Cl.6al kyl, C2 6hlkenyl, C2_6al kynyl,
Cl_6al koxy, Cl1_6al kanoyl Cl_6al kanoyl oxy,

ok, Giadalkoyy )carsarkanoyl;tel dﬂlﬁ&léﬂ&xsﬁﬁ‘l’ k3.2 Rg Dainie,

10

15

20

25

30

NN%& @@9’% Rlogr P?Q@il%ﬁ%wm 6%&% @r%%%"%er einais
RIS RaL g e Dokt

N- (Caaalhmbgui%hamoszzzv Ne(ICmdkyibzsulphdlr;&bylazﬁsalkymlmmlaﬁﬁno R6,
carb el o KT D e BRCER KoRu GHESRIRg i fesgh other may

be optishaVh ettifutd of 8drBoBY 8AOEYBbM RZOnEcM iR $E A héﬂhbcyclyl
noi ety that nitrogen may be opti onal I%/ substituted

contgmg pp s Bloéty Bt Ritiogen RS bsngtwr@lla{ subgituied by a group sei/ected from
33,1 ndependent |y selected fromhalo, nitro, cyano,
’hydroxy, trifluoronethoxy, am no, carboxy, carbanoyl,

g Ré(é lmklh RY, LR’ﬁJ‘IRWpiRE , REY RG%; |R3f/ IR?" (3230 Gadl Réhytke independently selected
ano
frorr@imeeiqt By Do I G Bar KR i LOEPNE ), -S(O)s, -SONE")-

I‘%_N‘é’glgb%-g l@}&lgz?%% g?‘ggﬁ ﬁSCIR—:’@ %{Pg%f% g{geg%d)egﬂ cted ]From hydrogen

or CCapligdlakd 4 B(@Ea wherein a is 0 to 2,

G S s e

C. 5&11@{2&}6913119 %Mkylgﬁ?horﬁ"l MEehROREAEOMyT, Rrbamoy &V- mlrkaiﬁ#fgceﬁﬁﬁnoyl

6 i ndependent|y of each ot her be” opt i on

NN«g@b@ﬂmm@gmgml bmbmemlmamonmﬁmmn@mm@pmm

F? %énginlgﬁn;?g fgle Op%ﬁéntﬁfasier cped%J SP%|h t%l "';Jvr{lg{) QPygﬁt hat

trlﬂLﬁ)eérﬁethéJ@/ ftﬂiﬂhlf@roﬂﬁ@&yl Bﬁﬁ’n(ﬂ@drb@ﬁ Aftanioyt %ﬁ@ﬁ@ﬁ@tsh}»phamoyl methyl,
sel ected from halo nitro, cyano, Fég;lroxy
ethy}, mefhqxyr SherhassiyLl asatewy, mety pimeflylaminoe

i g e -

N, N-Gim@hykabaybyl, SIV-ditlkdcroydmomt, Niadiy11N-6thykopthaanmiyhanéthylthio,

eth%l@éﬂ%ﬁﬁﬁiﬂ%%@@yﬂr%@wﬁ%@%ﬁ%qoﬁaﬁﬁ%f%@aﬁ%ﬁwmﬂ

ethofloaBRinky INSEd1 S\Mjﬁéﬁbﬂl— W—é:tﬁyl@ul&Iﬂi’arﬁ’@yd1 Jg rJ]\/a ?hrr]r(l)e)‘glllylsulphamoyl

6al
NNM%MME ?Qéyﬂnﬁhﬂnﬁyﬂhyk@lpf@aiok’yl sul phonyl anmi no, 5
%&3&%&1&1 g%%?taglrfsglgg%ro yclyl -R31-; wherein R20 and

Fle t her may be- optionally
substltut ed on carbon by one or nore R32; and wherein
if said heterocyclyl contains an -NH noi ety that

2. ni trogarupd gl femylst (Db Aap Pharsiaseutioally aereptable sgk dhgpeot, as claimed
in clSifl EWREAd RIIP A is phenyl or pyridyl.

3. A compound of formula (I), or a pharmaceuticélly acceptable salt thereof, as claimed
in either claim 1 or claim 2 wherein R! is a substituent on carbon and is selected from halo,
C1salkyl or heterocyclyl-R'!-; wherein R may be optionally substituted on carbon by one or

more R'?%; wherein
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15

20

25

30

R33. R10, R11, R14, R15, R18, R19, R22, R23, R26, R27,

R30 and R31 are independently selected 10 froma
waleoenot97bond, -0-, -N(R34)- C(O -, _N(W) C(O _PCT/GB2006/000223

-C(O)N(R36)-, -S(OS, -S2N(R37)_ or -N(R38)SO2-;

wherein R34, R35, R36, R37-4%d R38 are independently

sel ected from hydrogen or Cl_6alkyl and s is 0-2; R9,

Rfﬁgz isiR&iectef4rbm hde; cy@&? @Qﬂlk’?ﬁw.ﬁf@l kﬂﬁﬁﬁ@mﬂﬁfﬁﬂ y

selected from Cl 6al anoyl , ) )
heter@y clyaiRk ) and wheseiplif sag{ h@gl[omzﬂ ’ I\H—&Trg@ﬁmat nitrogen may

e AT g o b

piehyhERY pheidependedipsuledriPirana dirdeipaddant ly
sel gct ed from hal o, nitro, cyano, hydroxy,
t Y isrslestedrmx i-sakylf | uor ol net hyl , ami no, carboxy,
car banoyl, mercapto, sul phanoyl, nmethyl, ethyl,
“nmet hoxy, ethoxy, acetyl, acetoxy, nethylam no,
4 et}hyd)mmlmd ofcfonilfﬁtlh(/]l),aanzr@armetmmydlbrracn@table salt thereof as claimed

A TR IR EONEC S E RS T 0 T
the st ﬁﬁlﬁ&leﬁ@r bamoyl , N-net hyl - N- et hyl car banoyl ,

thio ethylthlo met hyl sul phi nyl ,
ethylsulphlnyl nmesyl , ethylsulphonyl

5. h o X §& rdgcﬁg'ﬁg%la ?lhrh o X%I]ﬁ%%rtn Bﬁ%% m}ﬁ?ﬂlg g&l?@l@f@&? Ias claimed

in an%'oﬁb gf@lglmgl 1341%@@5@1&? 15Q[deyg§ﬁI hyI N- et hyI sul phanoyl ;

or a pharmaceutically acceptable salt thereof. 25 2

A conpound of fornula (I) or a pharnmaceutically

ac imed’
6. &%8 ﬁglh?ﬁi oﬁk}mﬁgm }%?m%ﬁuﬁﬁﬁr c%gbt%lggﬁﬁp %S%egf, o claimed
in ani@ﬁﬂufdaﬁrls)], SWheﬁaup [srmethsall cal ly acceptabl e salt

thereof, as claimed 30 in either claim1 or claim2

wherein-Rl is a substituent on carbon and is sel ected

7. | rﬁ%fﬁﬂbﬁhd oiqqmﬁﬁb ! o] ]glkﬁﬁﬁééﬁﬁ)éﬂl}b’éccaﬁéble sitbieRiof, d3tlaimed

optionally substituted on carbon by one or
in anynone ofulzl;mwmé rvélerﬁlN\E Mﬁm@wlonn@m@mdosmmfsom halo,

Ci- 6a&m‘_clg @a%l%éclsﬁ/& -;RZ arﬁV %reglr haI E? 8}8t¥ ﬁy_w%s??t?&g%%carbon by one or

morevm?ér@hé}emf said heterocyclyl contains an -NH noiety
t a}o nitrogen nay be optionally substituted by a
grBupSw%ﬁ%@nﬁ]ﬂbﬁn R29; R11 and R27 are independently

8 direct bond; and 5 R29 is selected
fr%mci%?iqta kg?ll@ 4. A corrpound of formula (1), or a

phn?“rmhﬁh“bgﬁﬁl 'y acceptable salt thereof, as clained
in any one of clainms 1-3 wherein nis sel ected from 1
or 2; wherein the values of RL may be

8. A compound of formula (T), or a pharmaceutically acceptable salt thereof, as claimed
in any one of claims 1-7 wherein X! is -C(R®)= and X? is -N= or -CR)=.

9. . A compound of formula (I), or a pharmaceutically acceptable salt thereof, as claimed '
in any one of claims 1-8 wherein R®, R®, R and R® are independently selected from hydrogen,
halo, amino, C1.salkyl, Ci¢alkoxy, N-(Ci.salkyl)amino, Ci.salkanoylamino or

heterocyclyl-R*-; wherein R? is a direct bond.



the same or different. 10 5. A conpound of fornula
(I'), or a pharmaceutically acceptable salt thereof, as
wW@bk@bo®d91 i n any one of clainms 1-4 wherein R2 PGI/GB2006/000223
hydrogen. 6. A compound of formula (1), or a
pharmaceutical ly accept abl ealt thereof, as clained
15 in any one of clains 1-5 wherein R3 is nethyl. 7. A
10. coapotipdund of formuladl). | ), or a pharmaceutically
acceptable salt thereof, as.clained in any one of
clainms 1-6 wherein R4 is aKc,ubstit(Rﬁ)nt on carbon and
is selected from hal o, Mcar bocycl yl - R18-;
wherein R4 may be optiong

one or 20 nore R20 whe R20
hal o; R18 i g W I~
conpouan f ar
accept abl €" s ereof, as clalned

claims 1-7 wherein X1 is -C(R8)= and XR is NN= ok
-C(R7)=. 9. A conpound of fornula (1), or a
pharmaceutical |y acceptable @art ther eof , as cl ai ned
wheﬂefh any one of clainms 1-8 wherein R5, R6, R7 and R8 are
i ndependent |y sel ected from hydrogen, 30 hal o, amino,

5 ClRﬁ@Ifkysl phe@yl (ﬁqjylnd)egfyl N- (Cl _6al kyl ) am no,

R S AT e R
-mekgl lAcfa%aﬁ'_Fﬂ dm%th;ﬂ@&ﬂﬁé)h@ﬂ{yl)l gﬁilf)é%éalﬁn@unekhwand

R NY% wher ei n 5 Ring
-me;lshylgméhmwl—ylor pyrl d 4 yl: is a substituent on

clzahgﬁo %lci%pe%] flrom 3 2’5 22%\!&911&3 d tgg]vﬁiug? {;1’;% 1?115 % Hm%r QH% Pﬁ fferent;
10 -nﬁtm{qugemam n-4-yl met hyl and
R* is methyl;
R* ié a substituent on carbon and is selected from fluoro, chloro, methyl, isopropyl,
cycloprdpylamino and trifluoromethyl;
m is selected from 0-2; wherein the values of R* may be the same or different;
15 X' is -C(R*y= and X” is -N= or -C(R")=;
R’ R, R” and R® are independently selected from hydrogen, fluoro, amino, methyl,
methoxy, methylamino, acetylamino or morpholino; | t

or a pharmaceutically acceptable salt thereof.

20 11. A compound of formula (I):

R4)

@

selected from:

3-(1-cyano-1-methylethyl)-N-(3-{[2-(5-methoxypyridin-3-yl)pyrimidin-4-yl]Jamino }-4-



4-met hyl i m dazol- I-yl; nis selected from1l or 2
wherein the values of R may be the sane or different;
WA QorR79791 hydr ogen; R3 is methyl; R4 is a subseCT/G8at06/000223
on carbon and is selected fromfluoro, chloro, nethyl,
i sopropyl, cyclopropyl am noS&nd trifluoronmethyl; mis
sel ected fromO0-2; wherein the values of R4 may be t he
methydphenphbatizéhideent ; 15 Xl is -C(R8)= and X2 is -N="or

N3 Py e g R Brg e o Rylethy Dbsrzamide;
-1 L Ao ) V- BB T PR} 23 by ing-
yl]af@tm}}aldmdl)bénzamldwla (1): R R3|(R4)m?l ~ )3 N1 R A
t
5 N-CHQ -4y it o hy Proeop 35mp By Phemieedsy 8-l n- 3

methy¥thyd)ehsireiide- 4-yI ] anmino }-4 WD 2006/ 079791
PCT/ GB2006/ 000223 -50- net hyl phenyl ) benzam de;

N-[312{>5bipyrimidipidoyleminclidnmathy | penylp - (4-methyly] Feidabdl- By)s-

(tnﬂu&%?ﬁ%ye)lbﬁ@ Eé/l(zt P%It Lglenzam{ de; 3-(l -cyano- |

N-[3§(2; §~b1whh1ydhﬁm- ephirid) H-mbihP heAY 14 [ Ametlyl3praanh ﬁb}ﬁ@dﬁyu 3-
10 (t“ﬂ?%‘o éy%ﬁq@gl@e 5' - bi pyri m di n-4-yl ) ani no] - 4- net hy! phe

I} t
V-G Ebps i B iR e B G e o eprpmider
N-[3 {ﬁét ?Ijobfmtnltdmmyiamgio-) 4I-me%1bfbph5nyl] -2-(1-cyano-1-
{ e;
meth e?[‘idcuomne?fﬁaﬁi) m'egizﬁm4 yl ani no) - 4- met hyl phenyl ] - 4- [ (
3-(1-8ydndet- hﬁéﬂ@rﬂ&l@ﬂ?—&ﬂix&o Yk @405%51% 32 (HRthylamino)-2,5"bipyrimidin-4-

(trifluoromethyl)benza
15 yl]anpne bepylapengamide; ofi di n- 4 yI ani no) - 4- met hyl pheny! ] - 3

2-(1- c&atnro' 1f hl%&"y?é%ﬁ;hf‘ﬁ 84-metﬁafn ‘{fz -(methylamino)-2,5"-bipyrimidin-4-
- ylJamino}phenyl)isonicotinamide;

or a pharmaceutically acceptable salt thereof.

20 12. A process for preparing a compound of formula (I) or a pharmaceutically acceptable
salt thereof as claimed in claim 1 which process comprises of:

Process a) reacting an amine of the formula (II)‘:

2
oowme,
1
H,N N N//t&\ﬁ
H |
5 = 6
R N R
1y
25 with an acid of formula (THI):
0]
OH
®RD,

(1IT)



N-[3-(2,5 -bi pyrimdin-4-yl am no) - 4- et hyl phenyl ]-2-(1
-cyano-| - nethyl ethyl)isonicotinam de; 3-(1-cyano- |

wo p@blyd7et hyl ) - 5-f 1 uor o- N- (4- et hyl - 3-{ PCT/GB2006/000223
[2'- (et hyl ami no)-2,5 -bipyrimdin-4- 15
yl ] am no} phenyl ) benzam de; oPl2- (1-cyano- |
-methyl ethyl)-N(4-nethyl -3 -

or af 2ttivataet deyd dmiwati)'eﬂ],efﬂofbi pyrimdin-4- yl]amn no

h Lsoni coti napi a pharmaceutically
Pméegﬁg);%/eﬁ tlnlg@’aarl?n?ﬂgf] la(%{) 12. A process for
preparing a conmpound of fornmula (I),20r a
pharnaceutical ly acceptable salt thereof, as clained
in claiml which process conprises-gf: Rocess a)
reacting an amne of the fo R2 3 (R4)-\R
NH2NHNIX2NR R h an acid of
formula (111): ' N O 2806/ 079791
PCT/ GB2006/ ooozz@1 - an Bctivat ed acid
derivative thereof; c€ss b) reacting an am ne of
formula (IV): R2R3 O (R) AHNH (IV) 5 wth a
conpound of fornula (V): 4}@ N L N X2
5 with a compound of formula (V):

(RY)

wherein L is a displaceable group:

Process c) reacting a compound of formula (VI):

R2
R’
0]
N L
R, H
10
(VI)
wherein L is a displaceable group; with an amine of formula (VII):
RY,,
Jpi
1
/ ~
HN" N | &Xz
5 = p
R N R
(VII)

15 Process d) reacting a compound of formula (VIII):



.R5 NR6 wherein L is a displaceable group: Process
c) reacting a conpound of formula (VI): RR R3 O\
W@ Ropaa7¥9H -~- (L 10 (VI) wherein L is a di spPEreaRi0e/000223
group; with an am ne of forgzla(Vll) (RA)ymN 112N
NI X2 RN~R6 (VII) 15 Prfcess ci) reacting a
conpound of formula (M11): WO 2006/ 079791
PCT/ GB2006/ 000223 -52 R2 R ( NN (R)n AH
H (VIIl) wherein L is a dISp aceq{ﬂgR moup wWith a
conmpound of formula (I W R6 5
(I'X) wherein Mis an or P icr Iagen and
thereafter if nege ~ [ 3\1 ound of
t he fornmul a,{h)-£ r conpouyld ofYthe'fornul a
(1) i) Pt ng % ~

bt ecting groups;

(VIII)

wherein L is a displaceable group with a compound of formula (IX):

M X\LX2
JUE

(IX)
wherein M is an organometallic reagent;

and thereafter if necessary:

3 i) converting a compound of the formula (I) into another compound of the formula (I);

10

15

20

25

ii) removing any protecting groups;

iii) forming a pharmaceutically acceptable salt.

13. A pharmaceutical composition which comprises a compound of the formula (I), or a
pharmaceutically acceptable salt thereof, as claimed in any one of claims 1-11, in association

with a pharmaceutically-acceptable diluent or carrier.

14. A compound of the fdrmﬁla (D), or a pharmaceutically acceptable salt thereof, as

claimed in any one of claims 1-11 for use as a medicament.

15.  The use of a compound of the formula (I), or a pharmaceutically acceptable salt
thereof, as claimed in any one of claims 1-11, 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.

16.  The use of a compound of the formula (I), or a pharmaceutically acceptable salt
thereof, as claimed in any one of claims 1-11, in the manufacture of a medicament for use in

the production of an anti-cancer effect in a warm-blooded animal such as man.
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10 iii) formng a pharmaceutically acceptable salt.

13. A pharnmaceutical conposition which conprises a
weowpowTel of the formula (1), or a pharnaceut PCEGB006/000223

acceptabl e salt thereof, as glalned in any one of

clainms 1-11, in association@With a

phar maceut i cal | y-acceptable diluent or carrier. 15 14.

17. A Brepsowiid compownsl disherfarauia (f), oo e phamtearwticeBy ai:c@atabip salt
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I"00 suc use of a

tumoomnff@hmmmfcotdmetl‘fymmlhags(dn)i,ovanesa phar maceutical |l y

acceptable salt thereof, as clainmed in any one of

clains 1-11, in the manufacture of a nedi canent for

us 1
15, U8 bt P LRI UUIE AP R0y SAREIIBIERHintsuch o
man, RCHEERABOE] GeORRE8t Whisl campriss edmstglﬁn@tozﬁatdmumdl asf effective

t he fornula phar ceut i
amogah g & Soiboyfhe ot oprila B FEL RO RR BRCH A RGPS Sl PrePhas
damﬂgﬂﬂﬁﬁ@bﬁg&f&&nglnﬁplcanent for use in the treatnent

of nmelanoma, papillary thyroid tunours,

chol angi ocar ci nomas, col on cancer, ovarian cancer,

19, | R SRSy BSOS 8 hATURRL, T3 ARG, s,

~ in nebd afisleh trepihsit ahich dongaisés alntnpRAnp easaid amchaﬂ)am effective amount

15
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30

and recurrent soglid unour s o the s col o . .

ofa qwo&p@ £ foapyls Ahr aphpmageuticg! ly ACQ?@PEECF#@“ '}oml%lﬁbed in any
& %!]B@fl lllnhl bitory effect in a warm bl ooded aninal,

one sﬁb in need of such treatnment which
conprlses adn1n|ster|ng to said animal an effective 10

t f f .
R i o e e R Rt A o RS, chelangjogpisingmes.
0010ﬂ &1@911/ o PRenUanédr alluﬂé caircéd leukBemBs TRPRGEdfredli gRARIES batfinomas

an anti - cancer effect in a warm bl ooded ani mal , such

and sgreopraA [n thedivies &éfney, @@td@ratnr@wﬁéﬁ@aw%w&m@éwmw and
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a conpound ar Nnece
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clains 1-11. 20. thod of treating nel angng,
an effrehve P‘&P‘;}mtorfﬁrc@m@o\’%&o dHaich oaﬁg%haea%ce}lﬂ%ﬂ%_ﬁs%%epé%hlwh
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the liver, kidney, bladder, prostate, breast and

anc eas, and ecurr.ent solid u ur,
A S eicefia POmpR wglcflaﬂ@@ﬂzw Stpptind SR e @, or a
pharMﬁééiﬁh@élE%@thable salt thereof, as claimed in any one of clalms 1-11, in association

with a pharmaceutically-acceptable diluent or carrier for uée in the production of a B-Raf

inhibitory effect in a warm-blooded animal such as man.

22. . A pharmaceutical composition which comprises a compound of the formula (I), or a

pharmaceutically acceptable salt thereof, as claimed in any one of claims 1-11, in association



animal, such as man, in need of such treatnent which
conprises admnistering to said animal an effective

wa@pmant97eof a conmpound of fornula (1) or a PCT/GB2006/000223
pharmaceutical ly acceptable galt thereof, as clained
in any one of clainms 1-11. 21. A pharnmaceutica
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for use in the production of a B-Raf inhibitory

effect in a warm bl poded .ani mal _such as nmap. .30 22. A
23. phAPhEERAGET IS CTPRSIAIT VAN GHENSCE SreorPouad of b B, or a

i-5al 4 I ot
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conposi tion which conprises a conpound of the fornula
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