QUI NAZCLI NONE DERI VATI VES AND THEI R USE AS B- RAF | NHI BI TORS The i nventi on
rel ates to chem cal conpounds, or pharmaceutically acceptable salts

t her eof , wbi2ods/passess B-Raf inhibitory activity and ar ecaamwayogisy usef ul
for their anti-cancer activity and thusqi.n methods of treatment of the
human or ani mal body. The invention also relates to processes for the

manuf act ure of | 1 u itions

cont ai ni ng ther%%gﬁ]gzot%gﬁ{%&%#ﬁ%gwwgﬁe %n{%ﬁg%%ér:% g%g%Ng?%%Et s of use
in the production of an anti-cancer effect in a warm bl ooded ani mal such as
man. The classical Ras, Raf, MAP protein kinase/extracellular signal

-regul at ed ki Ths avkitiersislatdvRR)cheraicat easetauatis or ghaymareuticely peacptablei salis e

(ERK) pat.hwa l.ays a ¢ thereu y of

cel lul ar h‘feﬁﬁ’t‘%}a}ip&%ﬁs@ﬁ%&? Hﬁlbbdkr%g? age %C%B%d?&%l}ﬁgf ?%%fﬁé{hé%sér | ul ar

prol i f er ghti-@icedadtivay QR takiif tetlfods bE bfaéunehmmmé BlihZ@bi Afimalsbdynghegenesi s
(reviewed i n Peyssonnaux and Eychene, Biology of the Cell, 2001, 93, 3-62).

In this peentenalsceslatesdninrgeensntbertbe meauiashreotseif chemiend comagwadsnenbr ane

upon bin in the
phosphorgqia Ia%%t%%@%%ﬁo?@gb% %ﬁﬂgﬁ H’@’ pr %{g? trlllgf?%gggl fh eéﬁ%a#'ﬁé ?ﬁe
phosphor edicementd ofiatd imahepidBistonvdtiadantircahesr Rffpétds plairyl b edainhimglt suchat e
ERKs. Upon activation, ERKs translocate fromthe cytoplasmto the nucl eus
resul tind WAt he phosphorylation and regulation of activity of

transgpi ption sMglklg Aasd /Ilgg.}ﬁ B hway
has bggn repoFgggﬁ?{%&éZ{%?ﬁ te t IJO'Itugi‘lgi;jlrngé{rr"’g‘zrxitr_ggg‘ﬁ|1 C phg’g%gt alby |%§EC| ng

i mor t al kimatd MEKgre&waéelmmenah —rrdgriaﬁdlkmaseg(rERM}pathwasepisym santrpl tode in

growt h-i nhi bi t or gnal s, Qo i nyade. and net asis, sSti ating
angi ogen rgg%l?rtb‘yq ‘hflrﬁ ‘fﬂnlefyo‘?'rfacﬁ 1“%{)%%&“88?55 ePPRAANLHRA Gefiv BF%‘ﬁé’étt mﬁ[némg
Exp. Rev. cMiliar pYoiierati@R O frerentiditi, Survival, 1mmortahzat10n and angiogenesis (rev1ewed in
http://ww. expertrevi ews. or g/ 02004386h.’ht m) . fact, E%{Kg

ph os%@gr yl at ion
i s enhan®eybsommaappndkiyehene) FioBeyoastheCell, ri@ﬁiaarf)%i:ﬁ%mrsthQS—MWm fagnily

Onco e 99, 18 8 Thi s be a result of over n and/ or
s a0 T8 nghibe are e el R A lastih SR8 Bnf bRe o B R BAGRRAED ST
ki nase i s@fpy maéaam e&fiin Bgﬁlﬂ‘ﬁé besk Baﬁyrahoh@nﬁeaéuvaaoﬁaf Rafngkofsima i ctivaed ewed
in Mercer and Pritchard, ochi m E ys. Acta, 2003, 1653, 25-40 t he
genes f oRafthetnplosphenilstapnd etc@vatta\MEIéﬁ,.vgl@rah for tyrn Rhosehatyilste andractmate ¥ ee
Raf genes; are [ n n of B-Raf
' nour oaph e EERRRIRERs kil TRale SbRTHE b 1 QRS cHBRESPHAT, O B
Raf fam byos?ﬁaf@mtﬁmrm&eegm\lrafohaﬁrabﬂil@t;b@ﬁtraﬂmaiptmtfadmmcshﬂmScElk-lamd Miyti es and
u

bi ol oqi cal nctions emann and Res. 1999 253 34-46).
Expr e28i on of The Raﬁ/ﬁra&M H@Ewﬁgﬁ?%bﬁﬁprr@@rﬁe fo erITtTRNte iR the fwaer &b nent

however f-/-
T oo di ePaptpERRnd g i vé%%ﬁs o B oo O FRTRELR AT Sty

apopt osi grosfthenidbitérglsignhlscability t()\mnarie\aﬁ&me&tstaais stinNedatimgean@ergenesis eﬂr@Q? 16,
293-297) . ,B- Raf s re ort edl or .i rm.jnval v [ L1 .

prol i fer&"t}iﬂaﬂo%ﬂ AROR, Hr(l’f% ‘éedilaﬁ‘dﬂ gelo 53 ¥i Mo de%togv%eﬁﬂﬂl ’5 somatic
m SSenseh{fﬁ?%&e)%péf»ﬁé«ﬁe\%&%/omm@hrﬁ Bqaaqwsrsmlp\hoéﬁrorﬁat%ﬁ is cARAIEH h{lg

with a frequency of 66%in gnant cutaneous nel'anomas (Davies et al.
Nat ur &5 ap@exiniety 30%0of a@EhtJ)fnaanrtumgtu&deslggent alj, ﬁ)naogﬂndel ng& &8-%avan

cancers c&lgyd&%ﬁeé}uﬂtt Pﬂgrer&lﬁg%%fg)% atgg/o?a I l a%f ﬁro s%lé,Cohen et
(Tannapf el et Tﬁfee,Ra@dérme?i@%nuﬁ%rot@ﬁﬁqﬁés%hsof@@sqavélBQerQ‘é@dSﬂtétﬂR@tapﬁ:eRﬁ

(Davies et al., Nature, 10 2002, 417, 949-954). The npst frequent nutation
in B- Raf Bf%@t%ndu%Raf Geviewas! in Meraer foq Prishpide Binghin. i BigphysnAsta, %, 162h 600.

These nutat, i ncreas t t ought
o uncougs Okl btk Biksmib fe iR {4 BRREHIE o ebp o AP R

I ncl ugdngekRIredMbres e mdA Eiksies Kx&t(h&ﬁgm[evabé Yakion of BeRaflih negrohal tissue and
constitutive activation of ERK. Mitated B-Ra rotel ns are transform ng in

NI H3T3 cé-Raf inmaegeaifaldisseg. The kighly Bomolpgous 1135‘7 ity mpghessshave QYRLIsRNIHBIEY t es
(Wl lbro

Shown 1 o lsag BickemichP Blvicimd pRd g e A B R R e

( H ngor anp9% 53] 34-4Q)aRggresshasof, al A0S, R4 3endslio feqar €@ for ndsmal ﬂqmynajrl ver of

t he Raf/MEK/ ERK signalling cascade, B-Raf represents a |ikely point of
intervention in tunours dependent on this pathway. 20 Accordingly, the
present invention provides a conpound of forrmula (1): (I) wherein: Ring A
is carbocyclyl or heterocyclyl; wherein if said heterocyclyl contains an

- NH



25 noiety that nitrogen may be optionally substituted by a group sel ected
fromR6; RL is a substiruent on carbon and is selected fromhalo, nitro,
cyano, hywoary6/028836n0, car boxy, carbanoyl, nercapto, sulpmarrges/oosizsal kyl ,
C2. 6al kenyl , C2-6al kynyl, Q eal koxy, Ci..%6al kanoyl, G -6al kanoyl oxy,

iV, 7V- (G - 6al kyl ) 2am no, G - 6al kanoyl am no, JV- (G -6al kyl ) car banmoyl ,

JV,JV-(C wherein a i.s.0

C - 6al (kogie/\?:%!?@%%%lh%%\/ga%ﬂy%gla%ﬂ gﬁ% pﬁaenog%lrg%@ PR (l%e esaﬁltW' thgf /-

| ) 2sul phatioytie al ¥12.6idubad kmylhﬁhéq@htﬁfmgm caused by increased a Roptosw of endothelial
JV- (G . 6al ky &, JV- (G . 6al koxy) sul &h . 6al kéﬂsul phonyl am no,

car bocycC§is @ emowpkires plorNatyie| GaneR B97, \]/\ﬁv@r%ﬁr?ﬂ?lB §/isyepestrdizoiha major

subst it U@ aliaGBHRAa pen BfeeRfiioRn o mﬁ%g X\%t@{&d?,l {Jéenﬁegg IRLSEAS %C' Yl
contains an - nol et nitrogen T opti1 ona & ute

gr oup §elsemalmjmﬁssamelﬁﬂ]ﬁatmns|hsv<sbaéeaadaﬂﬁedmﬂtlﬁm%ly%ﬁBﬂiﬁf ddeerringl wiglsa Of R1
may be t e sameogrﬁp%fferent R2 is selected from h%/dro en, halo, nitro,

cyano, ABSAFY n maligpastPutangeys Regionomasd Daxis 6t alg Eﬁ'ﬁfﬁn%ﬁﬂz; 41h 9494 ky! |
Cz | k U )

oy o i N b
IV-(G . ediykwi)tmpwarfﬁthn ez\al ,WNamcemekms) 20, DS/ G21F bbbk onas

3V, 9w ( o Rty i O 005155 EDRITE, Pl PR L APBBRRA P MR 1. or

het er qoy wa 741?7 1919- 95 AMTEH B Bst R T8 B ati inFLRhT 1808408 bichihBR LM ﬁ%@l@r{é by

one or nore R13 : and wherein |f sai d heterocyclyl contains an -NH noiety
t hat ni t PehsERtioaat pesiggt 6Whdhese mumeenaln@re@sebge basglr laupsesaenm efBfRafaniR14 :

X is NR 0 is att d to X of
for mul a tﬂ&ﬁ% Q {?Iﬁ O(a{)]teﬁ{ragg&%l?/eﬁgg 1«,58%@18% rﬁ‘ior’&“%sgeéﬁpé%‘aﬁ%ﬁgﬁ%éﬂif%s or N R3
and R 16imhelingRepanteoitlyfasel eskpdr ddthatiby ﬁHs@ElﬁF in B@ﬂsﬁtuti% Tal':@vah@ﬁ afpo,
hydr oxy, am no, car boxg car banoyl , mercapto phanoyl, Ctal ky
Ppro

C2. 6al keR{NK- Mutaisd BelRalprotenysase fansfornang %Nk%%%@ells@aws Reaiewamry, 2002,

I (oAl forabarsgn bbb Cre S HGATICaY, KL AR )536 B

G5 oot S el s, oy
- a - - -

R and RUTBeTGbHehaEAicy Rt S5k 653185 3283 Be Asbicoar phihs BBTMIKERK on

car bon by zﬂﬁn EasdRdeE BRAGe ”%reéé}ﬁ's émﬁé&ha n]'t Bfﬁ?dbr%rﬂﬁh%gﬁ%&hyh dfeﬁaérﬁ' ofs an

- NH- m)leythat nit fogen y be optionally substitute sel ect ed
from RZOthlﬂfida,thWSy and R 15 are independently sel ected from hydr ogen,

(?;?Eg%é cl yI %é{}gg‘?%ﬁ% CIhcgtal k%}g H&/ﬁ?@yéléciesgé 2 Iggg%%zeglg ?r}yamm%ggrgomyl

JVIV- (G e(ﬁﬁﬂ)&ﬂd); %ﬁ@ﬁd?@ﬁihlbﬁ@i‘@éﬁﬂh@ pRftuctch SNGtdkimes AL RETRE ! % f%@h

ot her may be optionally substitut ed on carbon by one or nore e bond
" bet weéNFohend WRI@S interdeuk@R, B pavficuflarlinl. The Ipyesest inveniters have smpxssnngye bond
wherein ned abaqv r (ii) a double bond in.R is absent
RO, RI3 E ?%ﬁﬁg 8 bonzene ! o @H&@ﬁ CQE‘PBEQ‘J@&Y? P%ﬁ’i‘&%&ﬁlf}hﬁtﬂﬁo&s a
hydr oxy, a@(’ﬂrdi%l %ﬁ?&!@é@fto b@%@&am/the trgﬁﬁﬁﬁpéﬁeoﬁldémg&)éé C1- 6al kyl _
C2. 6al kenyl , G -6al koxy, G - alkanoyl, G - al kanoyl oxy, -(GC
- 6al k9%) am noAcpoyrdig mthamaaenymyemmmowdes a cathpamd\yoif forimda @) V- (G - 6al kyl )
2car banoyl, C -6al kyl S(O a wherein a is 0 to 2, C . 6al koxycarbonyl, C.
al koxycar bonyl am no, ,7V-(G -6al ky |)Zul pharmyl G - 6al kyl sul phonyl arri no,
carbocycl yl -R 22- or het erocyclyl -R 23-; \A,Merei n RO, R13 , R19 and R2 1
|ndependently of each other nay) be op substituted on carbon by one
cIyI contains an -NH noiety that
sed 459 8¢l ectRd from R25; R7,
R23 are %de@ende W sel ected froma
-, -N(R

: ) C(R?LNRZS)-, -S(O -,
-SO 2N(R 29)- or -N(R 30) -; wherein R26, R27 , 9 d R30 is
hydr ogen, Cl1-6al koxycarbonyl or G -6alkyl and s is N R6, R10, R 14, R20
and R25 are independently selected from Cl-6al kyl ,CL- 6§i4kanoyl , C
i -6al kyl sul phonyl, C _6al koxycar bonyl, carbanoyl, AZ-(C . 6al kyl) carbanoyl
iV, 7V- (G . 6al kyl ) carbanmoyl, benzyl, benrgyl oxycarbonyl, benzoyl and
phenyl sul phonyl; R24 is selected fromhalo, nitro, cyano, hydroxy,
trifiuoronmethoxy, trifiuoromethyl, am no, carboxy, carbanoyl, nercapto,
sul phanoyl , nethyl, ethyl, nethoxy, ethoxy, acetyl, acetoxy, nethylam no,
et hyl am no, di nethyl am no, diethylam no, -nethyl- -ethylam no,

R8, R11, R12, R 17,(RR
di rect bond -0, -N(Ifi



acetyl am no, N-nethyl carbanoyl, TV-ethylcarbanoyl, TV. -dinethyl carbanoyl,
i V,iV-diethyl carbanmoyl, JV-nethyl-iV-ethyl carbanoyl, nethylthio, ethylthio,
met hyl sulwbi2ngdio24836hyl sul phi nyl , nesyl, ethyl sul phonyl , pogidBRgsomsizenyl |

et hoxycar bonyl, -nmethyl sul phanmoyl , i V-etqwyl sul phanoyl,

- di nmet hyl sul phanmoyl , LATV-di et hyl sul phanmoyl or -nethyl - TV-et hyl sul phanoyl ;
or a phavﬂ%ceutl cally acceptable salt thereof. In a further aspect of the
present i Pion there is provi ded a conmpound of formula (1) (as depicted

above) wher ei RinRIAMS cArboSy &l d1aeeeddyelylwietian DS E hotbiocWIST @inthihd anSAH
het erocycl yl contains an -NHwi ety that nitrogen may be optionally

subst i t umeietyyha nifreagp neas becapsigndlisosbsitutetbyi asgrgug sdleqted GemtR on car bon and
is selected f )iy F%@s’tlu{%{ §r9 CarBé/rFlQrEd 18 leggtgé%bnhﬁ%lé R5 (()Ll‘ggltéhl n am no,

car boxy, carbanoy
C2- 6al sy mryﬂuoraneﬁ@ky@mﬁno Qar‘tﬁﬁb/l(@if@athmymerb tb@lﬂ}ﬁfah@’ﬂ )@JEhlkS)l Nz%hlkéﬁyl,

- 6al kyi ) 2am no, al kanoyl am no, yiyl ) car banoyl
N, N-(Gi. éérakM}écGr @%WV! e@ikaearlkglr ymriéﬂ&(ﬁl slicd)aming 2

G . 6al kO uI p eﬁ}ﬁlgaﬁkﬂo %T (ﬁ&i%_lgg@?@%ﬁaﬂﬂ@c%ggogfal kyl )25U| phanoyl ,

G . 6al ky m no rbocyc erocy R -; wherein R may
be opti oMNaNKE; sa.llmdbzbanbamdylo@l eAkIB(O)pyherwin ais Orr’y; (RQalkaxtartfoayki n i f sai d

Cubet | g D g Bk e 66 F o hoRpamion, (S S IBaF A RBAPO- 4: wher oi n

the valueshtydii- mmbr Beefdwc@ﬁﬁe Yhetdicf RepG ﬁoe ogaoﬁafﬂ $8b&thed of 2 Xy

hydr ogen, hal™©o,” ni t ro, cyaho; hydroxy, tri f uor am no, car
car banoylope nemeqnlﬁo and mhpmﬁysmd Keter@adcm lcont@izs 6aFNER yﬂmetsz‘,zhafﬁ aitiqgay Imay

G . 6al ko G 6al kano N (C -6al kyl)amno, NN (Q
Sai ko ) > Bk ongorals sSERREA DY ey SRR ey 1) car banoyl (
N, N- (G - 6al kylp)idgaehadByin 0-F whabithStEhes dﬁ’[@‘rrﬁg‘b@tﬂe%aﬁe P d&feréhtr

al koxycar bonyI 6al kyI ) sul phanoyl, N, N- - 6al kyl) 2sul pham)yl

car bocycl yl - R is Sékct%b emdwyltqunrlralq,mltro olipre; By froRy, tidlyoteeetityorainioy

subst i tu n ere i f..sai rocyclyl
cont allﬁs gﬁogﬁﬁ% ?n %QX%I %’to rogg%lRﬁf/aH@a gb%ﬂkﬁ%eﬁlg 6%1}5}51?{1’?? Bﬁ) By a

group selRgileshdyt, @msﬁikénoyla&y,wmmmnaﬁno, ane(of 6aaqy1)gamﬁoand J is C which
is attached to X of fornula (I ot her three are independently sel ected

from cm@ug% kagoyRanigp.gVq1- eﬂle/ll)cr\@e@eﬁhé\ﬁib’r@ sBkdpeagame P ChyedlddEM; hal o,
t b |,
o AT UL IE DR Sy,
g kgnloyl NN:‘i(Cﬁadﬂk}d)lﬂ!/leO}il"Cdsaﬂ@’ﬂdglmﬁyllaﬁund\lphd%@écly{lk Lyt n&egmym RZ,
G- S e SRS i o ) TS
N-(C .6
( ahkﬁéw@a P&?Hif&ﬁ{é an w&ge@aﬁwﬁ&%ﬂn@g?ge% dB% %Au%t i

car bocycl yl - - or het er ocycl ylI™-R 18-
of each e@lh@cdﬁamlbe, optionally substituted on car bon by one or nore R19 ;

be ot onal 1y 086 B EctandnyS £ pERY SiatiedBabe iuelReb ot e Rhythe Hsr o1 ¢

i ndependegibd yreﬁﬁde@eﬁ&@ﬂ&rsémda&%ﬁgenﬁ dedy;6al kyl, (] . 6al kanoyl , Gi -
al kyl sul phonyl 2l kK car bonyl, car barm I N-(CI 6al kyl )car bamoyl and

N, N- (&5. 6al kyR @ad Eanmlm appedesily sﬂnctedaﬁommns haleyahd.eryany, hyflrasach

th || o] b he., bond

Bt ve i n BBt RRE antad (R Lo udRRedl TR G i hong

wh 1Byr88, Cehiko @ Ci.dal 1d Yohes R5 bsent ;
erglg @%9 and@lleR621 g?e@irkgdeg%}g(rje%ag%ang}e ’ea%:l’t —gc?f)(ragﬁ,qlhal odal ﬂr t roI Sc?aﬁgn

R9,
hydr oxy, MN(Er-sbpdhaninex (- sckmneplaming, 8o sabkabeabempyl, mer capt 0, sul phanoyl

8 gg: lI?a/mbyl kﬁ/wwgm@?li é a;ﬁéﬂg@g Qﬁeﬁ@’(a%é |2k81 Fa)lg&é@[fr%%w

G - 6aB@aNO(301£%mﬂ<yk)sulﬁhm(@l, MBJLGQ(Jsalkﬂbzlsﬁ]@thoyl C}/sa(IIQISLﬁplidﬁyla)ma@ ar banoyl ,
G . 6al kyl grein ais 2, G -6al koxycar bon

- al ky! )%%S#)ﬁw& W, Ofﬁlsrte(‘éﬁyceén&i yvherﬂn Rhansos| mf%fpen%erlr%y o& aﬂrc&rﬂslrryrlr%aﬁb?o
car bocycb%ﬁcrrﬁllg%ubs@i tQ@B Eé}ﬁé’rﬁ)y En&lzrﬁore R“&hﬁfd% 18 it BlPheterdin girb%n

i ndepende eac er may” be optionally subsfituted on car one
or nore Eﬁ?lll\IHannblam&raem’urorgén say te Iopnexrablgr)sobgtimtedbyalgmmpaselectdid-fromﬂ?é%y t hat

nitrogen may be optionally substituted by a group




selected from R25; R7, R8, Rl1l, Rl12, R17, R18, R22 and R23 are

i ndependently selected froma direct bond, -O, -N(R 26)-, -C(O -,

- N(R27) C(v@D2006/04$FN( R 28) -, -S(O -, -SA2N(R 29)- or - RCREXB286GA033380her ei n
R26, R27, R28, R29 and R30 is hydrogen gor Cl-6alkyl and s is 0-2; R6, R10 ,
R14, R20 and R25 are independently selected from G -6al kyl, G -6al kanoyl

G - al kyl sul | k b l
TV, 1V (G - Ba kAT, BRI PeSSHE Ses ot DA R b S gRafy car baroy
phenyl S%lgankglémpheaﬂ cs 6&1@%@6&@%% Eibdnadya, NITY kdkylyyedagoyhyd oxy,

trifluoronet tTifiuoromethy , amno, carboxy, carbanoyl, nercapto,

sul phamoyiV- (Gm@lkyll)carbamcwl Wh@?mc&yﬁndé% H@Q%Pené@éb’wf ea@t@b@fxlyay Preepianaty no,
et hyl am nﬁ%}lmﬁe@%}}gﬁleyfq‘bgr%g%feqo@'@m no, iV-nethyl-iV-ethyl ainino,

acetyl ani” V2 et hyI car barmyl M V- di et hyl car banoyl ,
7V, 7V-di et hyl car banp methy| - -eth h ethlthlo
et hylSul ph|>lrﬂ}13 borg hiﬁksmeb‘ﬁ?%% Nﬁ; i é%‘ﬂgzbﬂyelh&f E‘M eb‘%‘ﬁ’;ﬁ

et hoxyc lp5s t

w, 7v.d?@2éﬁﬁ%’l%u% e A ad"‘“bﬁ "*’%&ﬁ%‘)ﬂf"é’%‘?ﬂ“ wosent

f- et hyl - TV- eRH RS R badiB are mdeaerrdwaﬁymeiecucd traml mlgwgp@amoehxfhbxy,t her eof .
In this s emhcahonthetgrm a |ncIu es bthﬁ ndlkbralnched
ug 2481+

chai n al KROWMEHRKY, g0y CHRYY: £ P%‘B}'k’/ FW angp B opyl
ar e specglr dafiyh 9T, cﬂgﬁk@w &, gdlkarﬁls}ﬁ'd} 6MR£rﬁJy%ky0N| ch%amynambences to

i ndi vi dual” branéhed chai'n a groups such as "isopropyl' are specific for
t he bian¥AeCcdaliyh.amingi Gmaaﬁnyylamm dk@&nphlkyDrabimeds G - 4al kyl ,

ot ner r s RkRE RSB ARIS RN Yo b B B G %QEArP%Jﬁ"BLI Kyl
benzyl, - (mp@dlyﬁﬁhmlanﬁpn NZNR(Tg @alkﬁbzbtylbhaﬁ[bjﬂ Cﬁgamky'mﬂ;blﬂmyraﬁﬁm s to fluoro,

chl oro, bromo and,jio VWere optional substituents are chosen f eaglm one or
I

more”  graupRsyRlyl-RS - toéhbtéf%?ﬁ@&}'gt odﬁhftfﬁatR t Ri sRaetnd Rt inglspeplentiyg
e L USROG IR QA CAPcbor BPoRPRGhHIAE ShRRndh i R

substl tuen romtwo or e specified groups.

" het et ®clyérptyclylsoataistanr-Nib dpoipgrthitalitrggen anay zt quionallunbatitutedibyd gioopo or
bicyclic ri Qq% contgj ning 4-12 atons of which at | east one atomis chosen
fromnit framBokiur or oxygen, which may, unless otherw se specified, be

carbon or ni tpog@NRIl REER1S WIerglin,a R¥GHE in@pRHPnBReRod G 4 ¥ir&e bbsd) aced
by a -C(O) - Rﬁg?g r % %Ig\qﬂﬁrﬁaggﬁq may. Hé opt i (?ngl Fy g)X| di seqlrto formthe

S o><|h dles -O- BMM)QS;@}’WC,B[@) m(@eN(I&f”) 1 1560)sa -HOING e)rloclsl\iGRy?)S?ﬁr .

nor olln r | 0 1 SO 1 azo ,

i ndol yl , Wgtfe ! I 3 gMB%‘?no%Q% ﬁcy{ﬂ?da%%éa?%l y?/ pi per azi nyl , Y
p B Mﬁ% R thm %gmﬁ

thi azeyidi nyl RS, FIW TRMI APl R Bfeqmp@ﬁ@mmele@ﬁeamm 0y ballh oopgaikaas@zi nyl
3, 5-di oxapi peri’di nyl,’ tetrahydropyran i mdazolyl, pyrimdyl, pyrazi nyI

pyri dazi Gydalkyilsdyewnyl, ¢ salkaxsieatbepylpgar i;@ny‘yl Nz’(pri\* amayil.soqui nol one,

2-pyrrol hi azol i dpne X oxi de. A
parti culwg@aﬁ?ﬁﬁy&) %':% %1 %I?ZFH %ﬁ%%ye?xalc?/rcF{ ﬂ"b Ogln g)%le{i/sﬂgﬁlﬁﬁo }i’e aspect
of the invent R¥is geledted BHAMNALD, Mitro, icFars, hﬁﬂx@kﬁttﬁﬂuom&rethcﬁbll yifsatomeathygd or
unsat urated, nonocyclic ring dont ai ni ng or at omf of which at | eaﬁt one
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et hyl t hi o, nethylsulphlnyl et hyl sul phi nyl, mesyl and et hyl sul phonyl .
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of "TV, TV- (G -6al kyl ) 2am no" include di-TV-nethylam no, di-(TV-ethyl)am no
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of "C2-6al kynyl" are ethynyl, 1-propynyl and 2-propynyl. Exanpl es of

"TV- (G -6al kyl ) sul phanoyl " are TV-(net hyl) sul phanmoyl and

TV- (et hylweub@namssygl . Exanpl es of "TV-(CG . 6al kyi) 2sul pramsg20052108336
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T (ot RO b AByF T B ot Ve it ot TEd Ao B Ythor NG HE

" TV- (G5 - 6akdmyll) e Mk | 166prip ABnBRBUROYA simil ti lies to oth
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| - met hyl pyrazol -5-yl, | - -butyl pyrazol -5-yl, "indol-5-yl, indal-6-yl,
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include methoxycarbonyl, ethoxycarbonyl, 7- and #-butoxycarbonyl. Examples of



or C1-6al koxycarbonyl; wherein Rlmay be optionally substituted on carbon by
one or nore R9; wherein R9 is selected from hal o, cyano,

N, N- (G . oableydgy@@asssno or heterocyclyl-R23-; and R23 is selraH20e/0833m a
direct bond. , Rl is a substiruent on cgrbon and is selected fronlhalo,

hydr oxy, cyano, sulphanDyI a - aIkyI C2- 6a|keny|, C2. 6al kynyl ,

. 6al k 6 2 b Cl 6al Qto 2,
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substituted on carbon by one or nore wherein if sai'd héterocyclyl
cont ai ns0 &2 iNefuderpiedtyythich athyithioy ogéwlmmé ShylFdpbinyl mespsmidt ut ed by a

group sel d fr R1 J ect.ed from hal o car boxy,
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substit ut%ﬁf@n 6@11519' iny” igpkde fi- Ndn@thmlzmmcaﬁ&(myaaﬁnm anghi d het er ocycl yl
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froma dof abialagngd’ areRthynyN(1RgGpynyl-a6l @propy@q ®xamm>ass of N( R30) SC»- V\/ner ein
R26 and R30 are i nde%gdent ly selected from hy I koxycarb

and s i s B{Credvlsalphemoy @rg ng}ﬁg%)éﬂi’h‘}m@élaé ﬂ%ﬂ}%ﬁ%pgame E}iimplﬁéﬂg " Zl;
hydroxy. « th%l@l)% ;gﬁ a;@nare%ﬁc(gmaﬂﬂzﬂg@ﬁaﬁm%ﬁpt ed from chloro,

hydr oxy, y or “net hoxycar bonyl; wherein Rl
may be opNt(netail)-- (suhb]s)kulphmquldfxammim ‘Mt((ﬁn;elkgt)carbamoﬂg pra/vher ein RO is

selected_fro uor.o, ano di et h r rrol is. a
subst | ubiC R kRS Gty et e B o P At by oxy.
cyano, ﬂh mh(yn{&iﬁﬂa}ﬂo 1’e£rBWN (er. %Wl)zcdrﬁﬁﬁgﬁpmhleﬂilylémﬁbaﬁbwl RAEPY!

- butyl, enyl dlne hyl prop-2- ynyl met hyl’but -1 -yn pr opyny
3- net hyI tmathyleﬂy;dgmmonabmﬂyEmei@S(qf “Cpm@lhmbsylphmyl’c’i preanésyl, @Mﬁ‘ﬁﬁg@h}’ arnésyl
met hoxycar bon t |l -4V- rreth | sul phanmoyl

o s Ror SRy sahobT. Bt O edkia bt Bt Map Do ooy - 7.
azeti di nyth 1&ghmymﬁﬁbghun@p%p@—]squhoﬁymﬁﬁﬁdjl nyl-R 8-; wherein Rl nmay be
optional Iy substituted on carbon by one or nore R9; and wherein sajd

pi peri di nyl méysuﬁébl@ pharm@aewama pedeptableclt o a sprpegrchotihe Hvgrigupissior ect ed

];T;?WOS;O )ﬁnﬁ? II‘??/lI S?crll ﬁ(f((;ﬁt?ad;\;f Et olpta #‘lﬁcar Sfytﬁgfnveﬂté&{ %ﬁbhllé: &l QféXt;I)f H;S‘icr'%r

met hyl t hé}&mﬁr@%M|a01$addﬁtﬁmrﬂﬂW1t}Rf&QexanﬂpldQEﬁ aorgulic 6 o}gamc mdpﬁoobxmpla 23-,
tetrah drofuranyl -R 23-, piperidinyl-R 23-, azepanyl-R 23- or
pyr r olP dhyfrpehione h}’%@?"é‘?n“ﬂ@%yﬂﬁél’bfﬁ% Mqr%cgﬁ%ﬂw:m spldnacddBon by
one or 4
opti onal ({(ﬁhg}% fu@g{%&%ﬂ %ﬁgdr?p??agi r?gﬁg%@ﬁrﬂ;%épa se ect egkii r oméR%gH%V}P&Rg R22
and R23 arfﬁcuenﬂiﬁmmaemﬂ ylkslehﬂecﬂ edlt, fforoerasmpdk « an:hurh@n;iptass@m salN(amlﬂ;alme

- or. -N(R30)SQ2-: .wherein R26 a R30 are i ndepend
sel ect ede"fré tﬁ%i’lltoggﬁxﬁﬁﬂ leﬁlﬁa&%ﬂ B%‘ﬁ??“mﬁﬁ%}t sanlaguaommalgﬁaa pégwﬁiém
sel ect edo{gra @b‘ﬁ?éxk}bhch aﬁaﬂds asplﬁxﬂ[@aéuya%cép%a@e @Mﬁt fotrkéﬁ ]?1@@ sBRKRGN and is

sel ected - 1-cyanoet hy trifluoroneth oro,

met hoii}cmeﬂxymme @maﬂmtahyn@rtnm‘éwmw, pmidmwmommﬁw and 2-pyrrolidin-
1-yl et ho %15 @&, ubstituent on carbon and is selected fromfl uoro,
chioro, 5 M®Pano, sul phanoyl, nmethyl, trifluoronethyl,

cycl opr opyl ans&ﬁa%lmsbund%me foRhPIERE) Ay hamessniral&iehﬁbs aridl/ sFelebink@isl nomet hyl ,
1-(cycl opropyl)- 1-hydroxynethyl, -cycl opropy
- but oxy cEBPIEHY C§rress isomenshang ltp$ tpebeezmdﬁrsmo)dl thettthg/inventiany dr oxy-

1 Chr ok gACORH RN o Aot s foSRREL iecOaiFls RNyt prh R R VL
1, 1- dBoeidhilitody 8otel NYhe inSedtibnnfatths r@me@@() @ﬂi}Oﬁnd all thutbntbrioeoimy qftthpy| ,

-butyl, nethoxy, 7V-nethyl carbanoyl nmet hoxy, 2-(di net hyl am no) et hoxy,
2-(pyrr opqrgpqundgomh)aé‘@m? (D) that possess B-Raf 1nh1b1tory activity’.

It is also to be understood that certain compounds of the formula (I) can exist in

solvated as well as unsolvated forms such as, for example, hydrated forms. It is to be



2- (met hoxy) et hoxy, 2-(1 -nethyl pyrrolidin-2-yl)ethoxy, 2-(piperidin-

1-yl)ethoxy, 2-(azepan- 1l-yl)ethoxy, 2-(norpholino)ethoxy,

3- (1- et hybpoenasson- 4- yl ) propoxy, met hoxycarbonyl, nor pooldBrocsanbisany|
V, ./ V-di net hyl sul phanmoyl, 7V-(2, 3-di hygroxypropyl)- -nethyl sul phanoyl,

i V- (et hyl ) -i V- (net hoxy) sul phamoyl , | -net hyl pi peri di n-4-yl oxy,

PRl TR R M e R
3, 3-di mmlw%th%n 1-yl, cycl opropy Iet hynyl 3- hydr oxy- 3- et hy

| but - 1-yn- di met hyI prop-2-yn- 1- 3- (di et hyl am no) prop- 1-yn-
1-yl, mesyl, Byntllcolpr miyd:mﬁmusulle@n@rwlare@ eﬂo\ds r’SusnhyB]sl@ﬂi mlamhylusedw ere

et %t}h&é% i ety gt oo AR HRTRE RUBe e P n-
1-yl sukphgRphaner, 4- (hydroxymet hyl)pi peridin- 1-ylsul phonyl. Rl is a

substituent on carbon and is selected from 1l-nethyl- 1-cyanoethyl. nis
sel ected froanQAlwmb@iYﬁMhe values of RL may be the sane or different. n

is selected f 2, wher he.val
different. ;{éngz‘& 1%h?tgroiyc %1 Wi‘eﬁl slk.'g%gg 0‘5% lé’gg%/ntg?ls %%N%‘ggﬁ’ ' ﬂlla% NR1S .
Xis O Kntoge gb@ropﬁbnameduesmudeaﬁ la%r&@ébﬁ:dc@dlﬂﬁcﬁrﬁmﬁhydrogen or Cralcyl ;

wherein R15 may be optionally substituted on carbon by one or nore R2 1; R2
1 is select edng)Aqls:ahmbyl@m pyridyl or fgezolyd. o direct bond. X is NRL5 or O

V\:herF,‘IB R15 '%1?%6 %‘é%gl {rom hydrogen or nethyl; wherein R15 may be
optlonally subs SH carbon by one or nore R 1; R2 1 is selected from

cycl opropyl . Rlisa $WBt6tuent dﬁ can%mrmdns Rl&ctedsiramlhald, hgdﬂomgmlmﬂthgbmalkm hyl

or cycl oprgpyl net hy ne. of and J..is is . atfached to X of
formul a OF$1-6alEEysdr i%%‘i‘yqt Wp%réma[%em%}’ e pphgally s W“ﬁ?‘go BOD RY OBH TN, one
of A E @ eip 1S Cwhich is attached to X of fornula (1); the other

t hree are a CR16 or two are CR16 and one is N, wherein RI16 i X hydr ogen. G
i s C which i sRis sedveed fram Xalof cyamonNe-(C1.¢alkyb,amsinG onfieterooyslybRf achdd to X

of fornula (I 2 nd are wherein R16 is hydrogen. R16 is hydrogen.
Eis 6 1s|§€1e e#?‘)@ﬁ%&ﬁ%@q@ hydrogen or d - alkyl. R3 is selected

from hydr Oéen Rl %“@bdpothem\ér( &b&ﬁiﬂ@xk 3@8dt&Pfrota raldChy, ﬁqbwdmﬁﬁmlgpar@csyl or
G - 6al kyl S(0 erelgllgls 0; wherein R3 nmay be optionall stituted on

carbon b¥i lowhmrreR y be ahtionally sragitited piy garbesy by Rae pgmgeq %Gmrqm om
hydr ogen, V' :hé m no, Lf, i V-di met hyl am no or nethylthio;
wherein R3 ma?‘ 6§se?)e6ﬁ(d%£¥ I%Squcg?n(% uted on carbon by one or nore RI19;
wherei n R19 i R hyslsubspituBt diScailysh dan sclécte®irbyl hald8r € ssa86l;edliceein R’ enay be.

hydrogen, methyl 2- hydr oxyet hyl ) am no,_ [N, -di net hyl am no or nethylthio.
R4 is eIOB%Q@@YfSW@% %p@g@h%byemeebmgﬂ WHEFR n R4 may be optional |y

substi tuted oo 0 R vvhereln R2 1 is selected from
hydr oxy, carb(ﬁ)kc? e?ﬁ%&lggézlmﬁ%lohet oogyclyl R 23-; wherein R2 1 may

Rlisa substltuent on carbon and is selected from chloro hydroxy, methyl, isopropyl,
methoxy, ethoxy or methoxycarbonyl; wherein R! may be optionally substituted on carbon by
one or more R9; wherein

25 R’ is selected from fluoro, cyano, dimethylamino or pyrrolidinyl.

R! is a substituent on carbon and is selected from chloro, methyl,
N,N-dimethylsulphamoyl or isopropyl; wherein R may be optionally substituted on carbon by
one or more R’; wherein

R’ is selected from fluoro or cyano.

30 R! is a substituent on carbon and is selected from chloro, methyl or isopropyl; wherein
R may be optionally substituted on carbon by one or more R’; wherein

R’ is selected from fluoro or cyano.



be optionally substituted on carbon by one or nore R24; R22 and R23 are a
direct bond; R24 is nethyl. R4 is selected from hydrogen, C -6al kyl or
car bocyclwb;2osdmensscn R4 may be optionally substituted orCTarH2005/d0§336ne or
nore R2 1; R2 1 is selected from hydr OX¥. am no, C . 6al koxycar bonyl am no,
car bocycl yl - - or heterocyclyl-R 23-; wherei n R2 1 may be optionally

bstituted b whe f het |yl
contains an ? PR R o op B Rfmgpdbé 1B SOPGHA SVt ureq by g
group seﬁﬁﬁb&%&ﬁﬁ%ﬂ@& n{e’a}%@&%gfgﬁp ﬁ&ﬁ%ﬁh&%&m@%%aﬁ@fy h§dRY B 2- and

R25 is Cl-6al kyl or benayl oxycarbonyl . i's sel ected from hydrogen,
met hyl , pyrhqlidm}ﬂ -ypetbpsyl. ;. wherein R4 may be optionally substituted on carbon

by one or erein 1 kS S ted from r oxy, .cycl opropyl,

By o o TR A s leh B Ran ol B RSE M, RASLCL P O
car bons bN]@ﬂﬁn@ﬁylgmp@nwor RaAethl- neydﬂysbthyjm is selected from hydrogen,
methyl, ethyl, propyl or cyclopropyl; wherein R4 may be optionally

substituted ol &dr ﬁl‘fbﬁ;nt@necaﬂ}onmnﬁes aa@cwdfrmnghlioso,éeﬂwpé@tlryi@mwsdxy,
am no, %é)\%ﬁgi bonyl am no, cycl opropyl, |, 3-dioxol an-4-yl, piperidinyl or
nmor phol i no €in R2 1 may be optional I y substl tuted on carbon by one or
more R24 ; angligdabicidfraaDd; iheesin dieﬁMlueﬁB?Rbﬁw@lﬂeﬁb@@dnh@/or&ﬂfféﬁehﬁ uted on
nitrogen by a group sel ected from R25; R24 is methyl; and R25 is methyl or
benzyl oxycar b%iﬁﬁle lecteq fram g2 pegesin thesiehyes of Bt Ry bedbeeamaen differsrpy | |

cycl op?]opyl meg , 2,2-dinmethyl-I,3-di oxol an- 4-yl net hyl ,

2,3-di ydroxypropyl or 2- hydroxyet hyl . R4 is sel ected from hydr ogen, nethyl,
| - met hyl pi peran)m&reyémﬂidmdlues@fRI apydpe\thereineydr, dife@ndi net hyl -

1, 3- di oxol an-4, I ridin-4-yl methyl,

| - benzyl oxyca?*béﬁgfﬁﬁeﬁ'fmnﬁhg‘gﬁ%t hyl, ethyl, 2-hydroxyethyl,

3-am nopr opy! gnedsfla, @t@éﬂ&ﬁ{s@%ic’ﬁm&a‘&hé’@w the %{@Nﬁ%ﬂf@ﬁ'ﬂhﬁ’ | the other

2, 3-di hydroxypropyl and cycl opropyl the b bet ween th - and -CR
- of for tdear¢ hll GRS armcwgbélfbomﬂmsbﬁ n R5 is as defined above the bond

Lo ooLEeen e R Btnd G nBicniShBEbefo de et R i BE ofiel e

a CconmpouipgcOfie mﬁw@r&ﬁkh‘(i@% gRpket ed above) wherein: Ring Ais
car bocycl yl or heterocycly 1 I's a substituent on carbon and |§ sel ected

from hal o, hy@rlﬁ)QyWhldil is agfarlad to the € ORIHy obformulagd); k"e@mﬁrb@ﬁﬂR swiherain n
Rlmay be ROAL, #r%/ substituted on carbon by one or nore R9; n is selected
from1- 2 V\)I§*|e¥ he values of RlL may be the sanme or different; R2 is

sel ected fromhy@m}ge}mls mclhaitby]@krmemm offoralakd@).; R4 is selected from
hydr o en or Ci-6al kyl ;. wherein R4 ma o] tlonally substituted on carbon
by oné0or norElﬂ?@“ﬂ’lcbéslagaWSO @t?omnulg )5 and J is C which is
attached to X,qf 4f & the qﬁjaﬁ{ hree are all CR16 or two are CR16
and one is N %&d]%é*gk &%éertel\]/f\l/eenl e NR5- and - CR3- of formula (1) is a
doubl e bond mgrlehydrﬁigen.s absent; R9 is selected from halo, cyano, 7V,

- (C1- 6al kyl \)Aﬁ?%aﬁlpr het erocycl yl -R23-; R15 is selected from hydrogen or

C - 6al kyl ; R15 nmay be optionally substituted on carbon by one or
nmore R2 1; EisN.
25 G is CR",
R? is hydrogen or Cy.galkyl.
R? is hydrogen or methyl.
R’ is hydrogen.

R* is selected from hydrogen or C;.galkyl; wherein R* may be optionally substituted on
30 carbon by one or more R*’; wherein
R is selected from hydroxy, carbocyclyl-R*- or heterocyclyl-R?-; wherein R*® may
be optionally substituted on carbon by one or more R**;

R?! and R? are a direct bond;



R is selected from hydroxy, carbocyclyl-R - or heterocyclyl-R -; wherein R
may be optionally substituted on carbon by one or nore R24; R22 and R23 are
a direct Wwordy6/22886i s et hyl ; or a pharnmaceutical | y accepCaliBoesalossssher eof .
Therefore in a further aspect of the ingention there is provided a conpound
of formula (1) (as depi cted above) wherein: Ring Ais carbocyclyl or

het erocycl yl ; a, substituent on carbon and is selected from hal o,

hydr oxy, C"aLE:yIlsm@fh 1aI koxy or C .6al koxycarbonyl; wherein RL may be
optional Iy supsiinuf @flcgguu@}qn by one or nore R9; n is selected from 1-2;
wherein the va ues o be the sane or different; RZ2 is sel ected from
hydr ogen; R3 Rgstsyl@pfc@én@nohy@ogﬁmwethyﬂwmé og prapyhatherein R matrsqmtionslly

Craleyl ; i.n_R4 kd tituted on carbon by one or nore
R 1; X1 O&Cat’?"n%ﬁ(‘)%e"?&&oqgﬁ G@ﬁe%gﬁ is Cwhich is attached to X of

formul s (I) R??QS edleed ﬁbmergdafx@, &l dloehh, NB-diowplayeoRbfphalito;oneeréia RY t he
bond " "between the -NRS5- and -CR3- of fornula 2(3I) is a double bond wherein

R5 is abmenbe OP@OHaHY§@1PSé‘&t@‘H0$ EFRPMAY 8ne eyMA RN N- (G - 6al kyl ) 2ami no or
het er ocycl yl - Re3Z 5 is selected from hydrogen or Q‘al kyl; wherein R15
may be optlonally su Stituted on carbon by one or nore R2 ; R16 IS

c\%dr ogen R IR‘:)SQiyﬁﬁigeﬂ, flhdléthm bthett, Gmnorphahmmt;ydycbmpromdmh’éyb RoediciefhdlR - ;
erein may be optiona titut on .car bon one or nore R24; R22
and R23 be?’éil%(ﬁm"é'dim%ﬁ]d %Féﬁy SXYRIP Iora&y%éoxﬁﬁg]ryﬁaceuti cal |y acceptable
salt ereof . pT t eyl urt her aspect of the invention there is
provi Ilzl(zd a coR fiat Xg}%eﬁfoorr?ulyg (1) (as depicted above) wherein: Ring A

car bocycl yl oR sétydrageycl yl ; wherein if said heterocyclyl contains an

- NHhoi ety that ni troqﬁn may be optionally substituted by a group sel ected
from R6; Rl igmeaoadbsthi tbh@RtedheCRRPOMIAIR’] 6f Hehekt(Bds hrsomgldisdmd, hydr oxy,
cyano, sul phanoyl, G .6al kyl, C2-6al kenyl, C2-6al kynyl, G -6al koxy, N (G

- 6al kyl ) 2carb «Cr- ). cirmia eyl
- (Cl. 6al kyl )sﬁﬂ phgqrimyl , ;G?év_ )(%%gaﬁ&y’ﬁfdzg} p%g %Dn%fa (_f)lsgsrr@l’éﬂf&f@yafﬁ

6al kyl ) - Bxrogidn. 6al koxy) sul phanoyl , carbocycl yl - - or het er ocycl yl -R 8-;
wherein RL may be optionally substitut ed on car bon by one or nore RO; and

wher eilp if saiid Hoad er Ocybdiykercdpt-NRAsamin CRRYFbT fopmelay(I) 8 atdonble boge whern be
optional ly substituted by a group selected fromRl0 ; n is selected from
0-2; wheReisrtbs¢md. val ues of R1L may be the same or different; R2 is hydrogen;

X 1's NR15 or ﬂl%rﬁﬂ)?e ﬂlf ﬁ‘mhﬁ asgﬁ?g)‘%tﬂe 1 §erﬁo%h%gi§ &o@@EQQQsﬁlgB&&%ﬂBﬁﬂﬁnm a

(I); the other ree are a or two are one |

sel ect ed(If) dwrdiydr ogen, C -6al kyl, iV-(G.6alkyl)amno, iV,./V-(CG -6al kyl)
2am no or Cl-_all Cyl S(O \Aﬁgreln ais 0; wherein R3 may be optionally
substituted oRREZABOFAPREYS more R19 ; R4 is selected from hydrogen,

G . 6ghkyl orge %@m&%& on"@aﬁfo%' aﬁidF@sléir&‘t’ed)@oﬁmﬁlcpﬂa]llj(@g?aq{%ﬂ%éﬂl&a%%ﬂ Br

carbon by one or between the-
formul a Chlalkd; whctamtilembyohdomaﬁymumtutsd ebearhon bRené er goredRyl; kyI RO is

ool ect e 11 o e o YRS DA R B i by SRR
Cl- 6al kyl S(O) R&is selected from hydrogen;
one of A, E, G and J is C which is attached to the -C(O)NH- of formula (I); the other
25 three are CR";
R? is hydrogen;
R* is hydrogen or Cy.salkyl;
R’ is hydrogen;
the bond ™ between the -NR’- and -CR*- of formula (D) is either (i) a single bond
30 wherein R’ is as defined above, or (ii) a double bond wherein R’ is absent;

R’ is selected from halo or cyano;

1% is hydrogen;



wherein a is 0 to 2, carbocyclyl-R 22- or heterocyclyl-R 23-; wherein RO
may be optionally substituted on carbon by one or nore R24; and wherein if
sai d het ewoay@loghsseont ai ns an - NHmoi ety that nitrogen negThEB20qvG0833al | y
substituted by a group selected fromR2_R7, R8, R22 and R23 are

i ndependently selected froma direct bond, -O, -N(R26)-, -C(O-, -S(O S
or -N(R30) Sq@-; wherein R26 and%R?,O %re i ndependently sel ected from

hydr ogen®b? PrTmBegutiG ascppiabie salk fifreoti s 2. R10 and R25 are independent !y
sel ected fromr{l=Rat kyd fRthePRPEN DXCRVEAMN therBlPpioFided b Rehpuid Sffohvghogen
or Ci -6al kyl; wherein R15 may be optionally substituted on carbon by one or
more R2 () wRe@inis hydrogen; R19 is hydroxy; R2 1 is selected from hydroxy,
am no, C . 6al kox %ar bowll ag,':l.no, carbocycl yl -R 22- or heterocyclyl-R 23-;
wherein R2 1 ﬁé@)ﬁ & GPr7eriall y substituted on carbon by one or nore R24
;and wherei n RE jSAhGsRERIACAEI N and @M disd BmItd o T Elkyl; ttdkein R hagese may
be optionally substituted by a group selected fromR25; and R24 is hydroxy
or net hybptienally sphséitred euedrben by orgeiapeodt ¢ salt thereof. Therefore in a
further aspect .of .the 4 nvens.i here | QNI .ormula (1)
(a5 dopi ot 6. REOTASNHPHTRS ERIE MR g PR H g8 enk

thi azol yl ; RIR?$ slestddStdnt Updvogan carbon and is sel ected from 1-nethyl -
1-cyanoethyl, trifluoromethyl, chloro, methoxycarbonyl,

2- i et hyl am ARReRG, G e RS W altgebendo Bept O Y Huoh ormyl Dpthe et | s
sel ecﬁﬁdg{ré@aﬁ]e 5. wherein the values of RL nmay be the sane or different;
R2 is rogen,; is NRL5 or O one of AJ E,L Gand J is C which is attached
to X of fornuRAiflydrogehe other three are all CR16 or two are CRL6 and one

is N, R3 is hydrogen or hyl . R4 is hydrogen, nethyl, ethyl,
3- nor phol i nop%ob%}?g}fdr%%ﬁelogﬁé%lnet hyl ,

2, 2-di met hyl F %—kﬁjd%%han-4-yl nmet hyl , 2, 3-di hydr oxypropyl or

2- hydr oxyet hyl; and the’ bond " "between the -NR5- and -CR3- of fornula (1)
is a double bgn erel n ' bgent ; 3 ted. f .

met hyl or cyc Sﬂ'%"%w met R‘%a';eg%‘?h%é P ézrmr#;ég%f ?E%%kl;ﬁ/&a@glgﬁgtg%ﬂ@yagsg @ gp R%(% eof .
Ther efior ehereiaRT 141k definakabeot, 02f(ii} HdoublyBoid whertihet &is absept;ovi ded a conpound
of formula (I%{g( as_depi cted above) wherein: Ring A is phenyl, thienyl,
pyridyl or thRa¥oielactedmiom 8alg o5 Gh&I%:t uent on carbon and is sel ected from
1-nmethyl - 1-c trifluoronmethyl, chloro, methoxycarbonyl,

2-di met hyl am ﬁ?&?ﬁgm,%el}fet hoxy, hydroxy and 2-pyrrolidin- 1-ylethoxy; nis
sel ect edof & pharina2eutichidy edcoptable sultkheesofof R1 may be the sane or different;
R2 is hydrogep; X_.is.NR15 or O one of A .E _Gand J.is C which is. attached
to X of *f or mullHOIERFS it EreRapeetl dhe By eitiqn theritpisvideds Sapworssiel AT Bne
is N F whidsegen or nethyl; R4 is hydrogen, nethyl, ethyl,

3- nor phol r nopropyl, cycl opropyl net hyl ,

2, 2- di net hyl - Rirg diioplengh- 4- yl net hyl , 2, 3-di hydr oxypropyl or

2- hydroxyet hyl;.the_bond " "between.the - - _and - - of formula (1) is a
doubl e bond s FpbptuFe o ‘?gtmn;anai%sq?%d%glé%@tcg‘g’r?’r PROHSY . et hyl or
cycl opr opy\mhéiullsulBhfinbyd oY dhe®en] -cPincdthiyitar maceuti cal |y acceptabl e salt
thereof. Therefore in a further aspect of the invention there is provided a

conpound of f arsselestqd fromds2;adsieindep eabessof Ruieaydierthe same or different;
25 R? is selected from hydrogen;

G is C which is attached to the -C(O)NH- of formula (I); A, E and J are CR'®; wherein
R is hydrogen;

R? is hydrogen;
R* is hydrogen or methyl;
30 R’ is hydrogen;

the bond “ ™ “between the -NR’- and -CR’- of formula (D) is either (i) a single bond
wherein R’ is as defined above, or (i) a double bond wherein R is absent;

or a pharmaceutically acceptable salt thereof.



Ring Ais phenyl, thien-2-yl, thien-3-yl, pyrid-2-yl, pyrid-3-yl,
pyrid-4-yl, thiazol-4-yl, isoxazol-3-yl, |, 3-benzodi oxol -5-yl, fur-2-yl,
| - met hyl pyoaa@l028s3¢l , | - net hyl pyrazol -5-yl, | - -butyl ppcazis20&/0pB336

i ndol -5-yl, indol-6-yl, 2,3-dihydrobenzpfuran-7-yl, imdazo[l, 2-

] pyridin-2-yl or pyri mdin-4-yl; RL is a substituent on carbon and is

e B £ e S AR BaBHpRBBY o Tk

di met hyl Wf@eﬁhyl 1- (cycl opropyl)- 1-hydroxynethyl, -cycl opr opyl - 7V—(
- but oxycar bonéu) am nonet hyl , |-nethyl pi perazin-4-yl nmethyl, 1-hydroxy-
1- cycl opr opyl Ikg/A is phemgt; hyI 1- cyanoet hyl, 2-nethoxy- 1, 1-di nethylethyl,

1- car boxy-| uhyl et h i fl
2 (di mot hyl anfn %/ ?“brs‘x%F‘Frtr]s‘{nh%?ﬂg %@oe?%‘%}?‘%d fom ghlore, trifluoromethyl or J jmethyl-
1, 1- di et hyhidetpy] , r- butyI met hoxy, i V- met hyl car banoyl net hoxy,
2- (di net hyl am no) et hox %0 épyr rolidin- y:ﬁjet hoxy, 2-(net hoxy) et hoxy,
2- (I - et hy| pyRidsglefited 1§11I1) tWh?X‘iln thye. Yabigs et iRelitay) Leyth 5’@‘%1'%?)%/‘11 forentz epan-
1-yl) et hoxy, I 3- (1- et hyl pi per azi n-4-yl ) propoxy,
met hoxycar bon;%l qsrgr%%fir%%%iﬂfl no éc()%/iyl V Lf-di et hyl sul phanoyl

- (2, 3- di hydr oxyieioptichs attmhdsd/ﬂosthd: HE@OWH- of fgrmetlingl)) A, E o] hexGR '$1ivpéraimoy | |
| - met hyl %perl din-4-yloxy, 7V, -dinethylcarbanoyl, cyclopropyl,
pi peri di O%6%phol i no, 1-cycl opropyl et henyl, 3-(4-nethyl pi per azi n-
1-yl)ppop- 1- n 3-di net hyl but- 1-yn- 1-yl, cycl opropyl et hynyl,
3- hyd?gxy 3- rrgtﬁ ?%‘%rjtgeﬁl yn-1-yl, 1, 1-di nethyl prop-2-yn- 1-yl,
3- (di nmet hyI a ms)lpbrdn@gdn-(yrmadthglj mesyl, cycl opropyl am nosul phonyl

azeti din- sSu nnrphollnosulphonyl,
t et rahydr of ur k? %/lﬁ)ffﬁ gﬁ‘l’ am nosul phonyl, 2- (hydr oxyrret hyl ) pi peri di n-

1-yl sul phonyl, 3- (hyd-r\gxlv)met hyl ) pi peri d| n- ,1 IsuI honyl . or

4- { hydr oxynet By hosidper | dbetwesn {es th%ﬁﬁd Ry- phfosnladdL eitherr 9nglghendi n
the val u 1. gen; X is NRL5 or
O one o?ﬁl /S\I%flrl':‘E Ergg)r?gﬁﬁe&%&g\?\ﬁ? flgwalt%tg&gﬂée’ © %(ﬁsg t‘%rn?rrul a (l); the

ot her 1'6hbﬁ@phﬁrmaaédtlcﬁlﬁlSccxeptabMahttlmrQﬂG and one is N R3is selected from
hydr ogen, nethyl, LA-(2- hy roxyeth i V-di rrerlel am no or

met hyl t hi o; RAR pRother|agRack i @F é‘?ﬁeﬁﬁ}éﬁ‘ &ggf]ﬁﬁe%‘%lﬁmunds 0 ifivention are any one
| -met hyl gr g h@né‘é af'ar‘p“ﬁaﬂydceu@aﬁk%e&eﬁ%h@emu&eo@ 2- di et hyl -

1, 3-di oxol an-4-ylFnet hyl, piperid 4-yl met hyl

| - benzyl oxycauﬁhmﬁ;ek psgemcbfrtheﬂfplgcbemurtw:htlorepﬂwides 2 phycessofoy prefpgiting a compound

3- am nopr car.b | am pr |, -3-mor phol i nopropyl ..

> 37 by G i) o e B AP sﬁgﬂ%réof W ABETFe: ReRerR Rt

- CR3- Hgf afeOTiAMbPothénvideSspacifl Ok aeﬁﬂéMn\quﬁlﬁa rﬁﬁ)p?d%ﬁﬂt} and R15 is
sel ected ffom h drogen, nethy or cycl ogropylneth R16 is hydrogen; or a
phar macedroeeas & eadmgmm@bheegﬁmﬁfﬁmmﬂ@ I n anot her aspect of the

i nvention, preferred conpounds of,the invention are any one of Exanples 1,
55, 69, 80, 85, 90, 95, 100, 103Ror 111 or a pharmaceutically acceptable
salt thereof. In another aspect pf t i nvention, preferred conpounds of
the invention are any one of tg .nﬁ?@s or a pharnaceutlcally accept abl e
salt thereof. Another aspect ¢ prefgent invention provides a process
for preparing a conpound oryta EZ hard%ceutlcally accept abl e
salt thereof which processz(wherein Frleble N unl ess ot herw se
specified, as defined in formula (1)) co S OEF fcess a) reacting an
amne of the formula (I1) (Hwith an acid of Ial{ [1): (Ill) or an
activated acid derivative thereof; Process b) e tlng a conpound of
formula (1V): (IV) with an conpound of formulpa (V)R+

(D

with an acid of formula (III):



(V) wherein L is a displaceable group; Process c) reacting a conpound of
formula (VI) wherein L is a displaceable group: (VI) wherein L is a
di spl aceawbeogvaugss with an conpound of fornula (VI1): (YCr)cGER2o@owssed) for
conmpounds of formula (1) wherein R4 isat hydrogen; reacting a conpound of
formula (1) wherein R4 is hydrogen with a conmpound of formula (VII1): R4-L
(V1) wherein L is a displaceable group and R4 is not hydrogen; Process e)
for conpounds of forrmula (I) wherein X is NRL5 and R15 is -CH 2-C2-6al kyl
optionally substituted on carbon by ognre AQre R2 1; reacting a conpound
of fornmula (1) wherein X is NRlERﬁ”' s hyogen with a conpound of
formula (1 X): (IX) wherein R15 s’ | optionally substituted on
carbon by one or nore R2 1; Process/)>~fof conpounds of formula (I) wherein
X is NR15 and R15 is not hydrogen; reag?hng a conmpound of forrmula (I)
wherein X is NR15 and R15 is hydrogen with a conpound of formula (X): R15-L
(X) wher g1 4n dctivated aclidsieliastb@liha@eef oup and R15 is not hydrogen; and
thereafter if necessary: i) c%nvertkﬁﬁka conmpound of the formula (1) into
anot her PeaessuHdeastingaa apine R el YY) + enpvi ng any protecting groups:
iii) formng a pharmaceutically acceptable salt. L is a displaceable group,
suitable values for L are for exanple, a hal offor exanple a chloro or
brono. Specific reaction conditions for the apgve yeactions are as foll ows.
Process a) Amines of fornula (11) and @cids rmula (111) may be coupl ed
together in the presence of a suitablef|cou eagent. Standard peptide
coupling reagents known in theart cayp eriphayed ge sui tabl e coupling

i i m dazpl e and dicycl ohexyl - car bodi i ni de,
optionally in the presence of a\catal yst such as di net hyl am nopyri di ne or
4-pyrrolidinopyridine, optionally in the presence of a base for exanple
triethyl amne, pyridine, or 2,6-di- /y(I¥yridines such as 2, 6-1utidine or
2, 6-di- eﬁﬁ-but%hﬁﬁ;idin?V¥SuitabIe sol vents i ncl ude di net hyl acet am de,
di chl or oWEPREASE GERPRHE VYot r ahydr of uran and di net hyl f or mami de. The
coupling reaction may conveniently be perfgsmed at a tenperature in the
range of -40 to 400C. Suitable activated adid degivatives i ncl ude acid
hal i des, for exanple acid chloridgs iveResters, for exanple
pent af | uor ophenyl esters. The rea tﬁbn 0 tﬁ%ﬁi types of conpounds with
amnes is well known in the art 0G. £EX | e xhey may be reacted in the
presence of a base, such as thégé desTIT beyabord, and in a suitable
sol vent, such as those descri bed above. Thé!reaction may conveniently be
performed at a tenperature in the range of =40 to 40C. Am nes of formula
(I'l') may be prepared according to Scheqﬁglz Schene 1 Conpounds of fornula
(Ha) and (Ill1) are commercially availab conpounds, or they are known in
t he | iipeppins@ivatedtadrldemmytivacthprieefar ed by standard processes known in the

art. Process b) and Process ¢) Compounds, of, f or nul V) and ( and
conpound&redess rftiempapnys aﬁ@@vla{?f) Wg?feﬁ’ewr‘éé‘ef ]@Hﬁ?é?&g%e%tt‘n %/C%BQR}F’#WJ
chem str hl h ARRAR btind ¥ forkdu@iafvd)such as Pd2(dba) 3
and BINA%X#QQ% i??@% yRaﬁﬁ{a é%?ﬁggﬁg&@gge such as sod?un1tertbutoxide. The
reaction usually requires thernmal condRfilons often in the range of 80 0C to

100 OC. Compounds of formula (1V) may ?gEfrepared according to Schene 2
:Schene 2 wherein Pg is a suitable pro i ng group. Conpounds of formula

(V1) nBY vhRrdh ERa% afkpheeMdigp hed RE Rat® hdrogen;

and thereafter if necessary:

i) converting a compound of the formula (I) into another compound of the formula (I);
ii) removing any protecting groups;
iii) forming a pharmaceutically acceptable salt.
20 L is a displaceable group, suitable values for L are for example, a halo for example a
chloro or bromo.
Specific reaction conditions for the above reactions are as follows.

Process a) and Process b)) ~ Amines of formula (II) and acids of formula (IIX) and amines of



Schenme 3 wherein Pg is a suitable protecting group. Conpounds of formula
(Iva), (V), (via) and (VII) are commercially avail abl e conpounds, or they
are knowworeoadne4sssct er at ure or they nay be prepared by eCamaianes/(osiz6éesses
known in the art. Process d) Conpoundsaf. formula (I) and (VIII) can be
reacted together in solvents such as DMF or CH3CN in the presence of a base
such as K2COB8 or Cs2 . -The reaction usually requir thermal .condi.tions
TR ot e SRR TES S UL FE e
commer ci @Aug}ingi/e%g&ﬁbétﬁn&a%feeptmsoouﬁlﬁng REYerd dAOhS Brt bAELE Ehplogédise OF
they may be prepared by standard processes known in the art. Process e)
Conpoundsiteblefconplingaeddentsandfof exymplgsatbenyldipidegols\andt andar d reducti ve

i nat | i i lizing. i at | THF,

G chror oBeTRaE g tepiiaf, o BRI BhE R BB g S SRS T et such

as sodi Uﬁhkfﬂﬁﬁﬁh%%hgﬁ@@ﬂﬁg&ﬂ@li&hoﬁ@ﬂiﬂmﬁﬂmﬂﬁ(i)xl,i flayedetiee of Higase &acti on i s
snhe

typically acconpl i d at 25 C. This reaction can _al so be achi eved by
utili zi nexamplevinethydangine, myeidinea ot 2.6rfliwdovapyidineyiichas 2(nBHgEe oEondi t i ons

such as : ounds. Qf ..f r i.ad.l Y '
compoundbt-Brert HEy TR S e ol et 1o p R PRE Rl KRB, ) 1
st andar dhdize6 ShREyddfiin bt dibetiaiforiiamtirsThe cdupiing ueuttion af eondnzently)beand
(X) can be reacted together in various solvents such as DMV or CHCN in the

pr esencepaformet) asetesipsratars iktteasngs ofcddted0°Ghe reacti on usual Iy requires
t her condi L. in the ran f t.Q. : . la (X)
are cofmer ci aPvyoi A as & A0Rp s e i Piiaks, APt B ¢
or they smyadie B§teRafoe dxdpls pamdfiictoplicagbesas. Rieawnction dfliesatypes bf wi | | be
appreci ated that certain of the variqus ring substjtuents in the %?npounds
of the peespavnds witkeins pelkaopaip %@wa@%@f By P pegcted n the
substituli.on, %f‘? hbs%n&cﬂras Ealed %b&z%[‘%ﬁﬂ%ﬂa%ﬁhblfa WOIGEAORRN 29 RIP
nodi fications elther’prior to or mMmediately tollowng the processes
ment i onedesalibatEaboaa dlrseadtivn mayecdnvetientiyobd perfonmed noe teaperatywe g thefrangecof
invention. Such reactions and nodifications include, for exanple,
i nt roddct40da48fCa substituent by neans of an aromatic substitution
reaction, redyct.] { vil.at i f Jtuents and
oxi dati on of s%B@%R#ﬁ%ﬁ@gg%q%gﬁ§g%§gﬁ%%h§ﬁ§&?g§g§Fgﬁy@%%ditions for such
procedures are well known in the chenical gdrt. Particul ar exanpl es of
aromati c substijzuti on reactions include tHe introduction of a nitro group
usi ng concentrdted nitric acCbslitidnhas i nt r et “8ﬂ)of an acyl gro%p usi ng,
for exanpl e, ; i sucglas_aluniniunﬁhfﬁ%%loride)
under Fri edel ﬁ. f~4an aﬁ?yl group &g]ng
an al kyl halide_a”d Lew s acid (suchZas alunin{umﬁgri o i de) under
Friedel CPAfts cond¥ions; and the introduction of yaal oderrs gr oup.
Parti cul ar exanpl es of nodifications include g)redu iQn of a nitro group
to an amino gr@d by for exanple, catalytic hydrogen on\wi th a nickel
catalyst or treatnent with iron in the presence of hydrocﬁﬁoric acid with
heati ng; oxidation of alkylthio to ah%%%ﬁylphinyl or al kyl sul phonyl. It
will also be appreciated that in sone o tée reactions mentioned herein it
may be necessamyihelasiforhle (FV) mapbeptepany asmnding tvSc/gmeps in t he
conmpounds. The instances where protection is necessary or desirable and
sui tabl e met hods for protectiggWgE%Bépomm to those Bkilled in the art.
D

Convent i onal ot ecting group B W t ndard
G oupsﬂ? laptdg,garﬁ‘g

practice (for | Lideration se . G een, Priptec

Synt hesis, J 'Iey'ﬁnda@bns, 1991). Thus, M{ g ant s i ncl ude groups
such as am ngy or hydroxy iding de%ﬁrab e t¥Pprotect the group
in some &&Nthe reatti ons mentioned hefé A suitable protecting group for

an am,no or afkyl amino group is, for exanple, avbpcyl group, for exanple an
al kandgyl group such as acetyl, an al koxycarbonyl group, for exanple a
met hoxycar bonyl , ethoxycarbonyl or -Wshengéarbonyl group, an

aryl met hoxycarponyl group, for_exampl nzyl car bonyl. ..or_an. aroyl
group, for ex&ﬁﬁmémﬁgdﬁgﬁﬁnm%ﬁgaﬁeugbgggﬁﬁﬁﬁ(QE%ﬁFPFWW%m?%¥avﬂgb%bove
protecti ggmy (SLQMF,SorQHé;fﬁé Rhbwi ity BleMit¥hatule biBeF ARy B8 pRipaRiddyatinda@igsoeRses
Thus, for exanple, an acyl group such as an "al kanoyl "or al koxycarbonyl
group or kaowmimthk agr oup nmay be renoved for exanple, by hydrolysis with a
sui tabl e base such as an al kali netal hydroxide, for exanple lithiumor
sodi um hydroxi de. Alternatively an acyl group such as a -butoxycarbonyl

group may be renoved, for exanple, by treatnent with a suitable acid as
hydrochl ori c, sul phuric or phosphoric acid or trifluoroacetic acid and an




aryl met hoxycar bonyl group such as a benzyl oxycarbonyl group may be renoved,
for exanple, by hydrogenation over a catal yst such as pal | adi um on-carbon,
or by trexOmeowo2vwdssh a Lewis acid for exanpl e boron tri #CrrdE2besoossseet at e) .
A suitable alternative protecting groupldoer a primary amno group is, for
exanpl e, a phthal oyl group which may be renoved by treatnent with an

al kyl am o exdRlRufi 1 1 ] ]

Ui T abl e perock i ng aua O DR REY) G aGeacl Bl el iERENRSuc  bs

gr oupl, f (lijerEmalﬁi}blg@Nain tlad tuafmryé rc])g?baqa m}‘“hﬁ K&(ag:@t@dﬁco%nr}&n;aydti_lc_)%muﬁly for
exanpl e benzoyl, or. an. aryl ne r or exanpl e benzyl . e

depr ot gctr?oé]ffegglr‘?gfl?lic(?ﬁgmp %1%the¥%'§gvgg§FGtt%&9(?n - groups Wi || necessarily
vary with thecohfoffdsds ARSI e %Iﬂﬂﬁrciéﬁgpzﬁﬂaﬂaﬁé c@fﬁ?@ﬂﬂk@; oﬂﬂ?}aﬁz&él group
Py of s kpowh e urstizbbshéatey Do prepass iy Siratd procdsads psman it 1

ydr ol ys pri s o1 for
exanple lithiymor. sodi um hydroxi de. ternati.\/elﬁ an aryl nethyl graqup.such
as a benzyl g to‘ﬁ@l ]??aagppﬁe_é’latt A t SEHPIUE I8y m’(ﬁ??é_%lﬂgg‘? B‘s’é‘ﬁs gf

cat al yst tgibseasinfahtladhsmbORteanhaby shrditd A0St O6HLERtbA GBI Or 2
carboxy group is, for exanple, an esterifying group, for exanple a nethyl
or an et Egrerged by comicorons jusiopdrasquumodidicateons epther, privy thodinuhgdiatelywi t h a

removed. g8 e TR, o Bpe e &l i SRR it an BB ool o

aci d 90ckhediavédntioh) SwhGagtivhs amtinddifiektidrelin@u@BbrexambR) Aitfodaétinbhi ch may
be renoved, for exanple, by hydrogenation over a catal yst such as

pal | adi uf¥RsHIUCE} Bomeansaf apapBeitG Jgstghbemprsasisn. elupomdfcubatitueniss allomationi ent

stage in b Sy USi i I i ) i n_the
chem cal Og%]%).Sﬁ%sgﬁtg tgl g“!tl éﬁuﬁﬂé@gﬁ’ﬁ%@%{t@%ﬂt? ﬁgleé%a%gﬁ ﬁgg?%gﬁ?%!é%’@ﬁ&@r%ﬁq%ﬁ gsent

i nvent i oprqpedizesae wedlrknownan tler cleatical iattyPasticwlhr éxantpddsi faesndtiec sabstietidt om
the B-Raf inhihitory activj t%( of _the conpound. These properties nmay be
assessedeaeionsdpcipds the “Efg‘?‘ih'@ 191 ef 3 RiroRpRuStRg C%Fntf?é@{)’%g. 1cagigRdke i n vitro
ELI SA18s VA : i , i1fak: A | 5-.B- Raf

pr ot eilg %?ﬂr?gggﬁ({/l\}adsﬁagg? iélrég‘lwri]%gﬂ?g’qe??lra(% iaﬁg H%lrg a}alﬁézj?/l)r{raét%’fﬁ%g@ ﬁgﬁnc’?lm%osor bent
assay (Eelusiivastsiahlofide)mmdenhiiede] Cextsinoaditiphg sihimtrptiadtionrofah atklyd giduRaf

bstrate,. h mbi t, ified Hi s-deri .det | .. Th
Feact | on'ieE P 3 BSRAPALe R ety ARRIT R SIS ABOSTHOcL + FRosphat e
(ATP) i ﬂc&%ﬂsVaﬂ@ﬁ@ﬁﬂf&&Mt@éM&Ml&%ﬁ@@&ﬁi %ﬂiﬁﬁh@&%’%ﬁ%’éﬁtﬁéﬁiﬁcﬁf&m
hem sodium salt (HEPES), 5nmM 1, 4-dithio-DL-threitol (DIT), 100M Myd 2, |nM
et hyl ene#ficiide tles wivetimnaliagilge grbupEOTARMaIZIOUPR W Rar@xanple, BEEIFEe buf f er) |

i th i 4 hout . d ] L. at | ' t ot.al i
vol umgofVesaRetariE YRR A oM efEheCt B b St e ot BF BvarbiiGoea”
| x HEPESadidfwfigrhebtiig; bxhiation af aRPItIC 10 Reskhipiy] vedlRylsMphdaied W th addition

of MEKI and ATP in_Ix HEPES buffer and iIncubated at 25 0C for 50 m nutes
and react i onsltstilHphodemprecginted that igsome offhereapiionementigreddereie §mearhe at i on

50V in f ] e i 20 into
sam eprAsee e Railed Blorocthy inchiVE oY, B kot EdlnthSatisst o1y
Bi P ]gli ngdpioafcéen MCéssanyhﬁt&girafbgﬁ anthuIitg‘glb (ntﬁeﬂgbd)s I?Pblg;lireﬁﬁm? @re\&%&{wgg;) tHoséri s
uffe sal j ne. contai nin 1% Tween TBST) , ocked with 5
Super ég oﬁlﬂﬂ?‘iji“ép%@?' %%Ve&g%bpfoa‘%ﬁlzs Soups Mgydiseed in appeydangewiibsieadardy t h
50m rabljatii : j QSRR -PYEK t . . S i.n i ed
1: 1000 i ﬁﬂagrté%%f%iﬁhgﬂ%hgﬁ%%rgh, vvafsP’hed \?\A%Gfrb%%'n{ Ié\%g ug:;‘gtygl vsvilst ﬁ%ggml%oat
ant i - r abiid Sdrsy ¥ adilsis, if evactentidneludd guokpsisumhtas bmiho, CGbbky Gi lyiadsynit nay

diluted [1:2000,.in TBS f 1 h t 0C d hed with TBST. 50ni of
f : ugr gge&f’f %esﬂf@]?%)?‘? B%?feét %&?Y@#’é@&éﬁ‘?%ﬁ%{]@s \iﬁéaez‘Pg’é‘)d §Madded and 0
fol I owi ng i ncyhaitiine ptdsctiha e8P oP n aiHy or%l@'?ﬁtﬁ‘iﬂb Ws,(fgi' @)Ea‘hﬁ)le,%%cﬁpded'

Bl ue fluorescent product was detected at excitation 325 nm and ‘em ssion 420
nm us P gsRurHoAskaole an plkaney] geageuch Doacetyhemn ajkexyhationylgrogh fSoxbmpleat ed

usi ng Ex Fit (Mcrgsoft en . fested .in the above in vitro,assay, the
conpoundielp Ry daeby E SRRV abanitBE £ bR et BSuRoRy REalHREROZ) Hiws. For
exanpl e forexdrple BuhAytoxyesbbhyl, YeirLaro Pt @b dor AGRDIBIRLoFIOTRe ddpréBeiorAspect
of the invention there is provided a pharnmaceutical conposition which
conpri se¥nditioaggthelaksve preiestmgrarpupsmeressaily yaphuiththeeboicsof pyotertingpt abl e
salt thereof, as defined hereinbefore, in association with a

pharmaceutical |l y-acceptabl e diluent or carrier. The conposition may be in a
formsuitable for oral adm nistration, for exanple as a



tabl et or capsule, for parenteral injection (including intravenous,

subcut aneous, intranuscul ar,intravascular or infusion) as a sterile

sol uti on,weuseansssen or enul sion, for topical adm nistr&Cr@B2065/@B336i Nt nent
or creamor for rectal adm nistration agsa suppository. In general the
above conpositions may be prepared in a conventional manner using

conventi | Rl T L l.y be

i ni st oy FHEL AR Sple, Ba G ERAARCRbs LRI LA [Bob ade

1- 1]900 lr)r;ga,tdyj] gfjca;np?inayglbesrenmvam fdryexpnple] H?hy%olyfg%r\ﬁﬂfali tuiebld basieﬁﬁcﬂad@siamalms e.
Prefera i se in e range of 10- ) ng/ kg i s enpl oyed. However
the dail ﬁe&fgé’éﬁwﬁ/‘ie %E@é%@ﬁ#ﬂ@luﬁbor\ﬁ&ﬁ}%h pEideH MFTORBIs bt #eadyd sroupsagh ed,

t he partieyl WAl i i -t he .J

bei ng- ¢ r oy o g oo g Ry et B0 Gt 5 Rhithdhs Wl {uibloghP
pract i Bi esbydmapldoris, sulphatic ngpleospherar adid of @iflupedacetivt acidambardi ng to a furt her
aspect of the.present inventiqn there is provided a conpound of the fornula
(1), or _Wdlﬁlgﬂlﬁﬁ%@g?qngggqoypgg@bﬁagl?ﬂngyfgéy%rkq{lg 8OMP Ty RSN &% ei nbef or e
for use bﬂaﬁ;};}l@?&}} RerOenbfi SR VER Alcaflyst RRhhd PRl BhmaH-CRbo 0 ¥y B RGF ARK- Ve
have found that the conpounds defined in the present 1nvention, or a

phar maceatlicgas agid Sy capmalsl horemiris(ttifupratstata). & iitabletaltemating protewtiog grapent s
whi ch prgper i.s believed.tq arise.from.their B-Raf. .inhibitor roperties.
Accor di ng(Frya I%’%Irelélré’o‘l npouRdsP & (%?rheé(ag’rpées 8&’@[}12‘?‘{?@ AT9U8 E‘%ﬂ?}bm@% 85?‘8%"6[%(}’ be

usef ul10i freatieent weth ARy 1Ghing] foaasple HiniEY18inop R dnind or MR Ri@4bid. one or

in part by B-Raf , i.e. the conpounds may be used to produce a B-Raf
i nhi bitory ef fettitablg piotaeting Spwb s @ hydrary greup iselod extmplacin acybatonprfor Thus

t he conp r §|§:ﬂ§w i i10 I ho Qr treating cancer
char act ergl S e%%alfﬁ%ﬁ?)ﬁig?l n 8#\9%?%%*135}}%.9T’%r ﬂgl”?‘éprr%%a%}lﬁg%{’%yy%8fﬁéed to
produce arylmethyl granp,efbr efdngi¢ beres. dihe deplotsteion Conditigarfor th abbee profichhd i on
of B-Raf. Such. cor’rl)o. nd of t h% iﬂv_enti on is expected to possess a w de
range of SHHPP Wd@ﬁ%‘?ls "‘6&5615@?7’ tilhsthg ghojee plprotashnggronp; bes, foi epample, Mm@yl been
obser yedy} IunaR, ' j I t

papi | Fgr 3g/f ({ﬁﬁ;/g?t g!ii/% t umu@?&‘é{ﬁz rg%lgr;%} %gkgirng? R(Q)'Ijn%nsl&%g’o#og %érgglg’r?yalﬁy@hﬁgﬁ%ﬁtgh
cancer s. aFhitablé base sudxgpent adichli thethl laydroxidefodexainidBthivm ensédimm\kiydioxpRs sess

anti-canger activity aj,nst these cancers. It is in additjign expected that
a conpouftdeHRIYHY aﬁﬁggg‘ﬁb"yfﬁ’i?é‘ﬁts]l 234 Penzglmeu may be F"?}P?XPdag‘Hieﬁélppléa bange
of | eukanyiragenakiyAB0S Lo di SRANG Afladilh-Sbirod urour s such as _car ci noms

and sarcomas in tissues such as the liver, kidney, bladder, prostate,
breast and padctuétakle protegimgtgrount for asarhoxy grppusder ofntpis anrverifiinngaop,

d.tq_s] d Ly th wthof pri d lid
Cumourd b B BB SR ronb B R i) B P BT, s amalfa b URTOBER hor e
parti cul afthy e fudheRBed GRS yato NS ORISR Hki@Ple aoftblﬁylrg%@ﬁmﬁﬁﬁtdmﬂé #¥moved,

acceptabl e salt thereof, are expected to inhibit the growth of those
primary EA@xpmpler byHeatesnt with arracidsfonprample pe orsniscict wehws trifhBreucetic

i al ' S an i d - Raf .. f
Cheir or ongrotanceatiRLd Benll BouR il By bL ALY, SFPERSP R toesat

ski n, cobvara datyysosuth dspatisdiamcbnossabores. Particul arly the conpounds of the
pr esegé inven{djon are useful in_the treatnent of nel anomas. Thus according
to th?d aspect BHPrOGEENg SHQURE MY beemavedat 3py Gorienieat stagfigthesurthesisaisingr nul a
(1), or @Olﬁlgﬁltl’i&ﬁ{:%ldmiﬁ sl Wel ﬁt{hgcﬁigaltaﬁ@reof, as defined hereinbefore
for use as a nedi canent. According to a further aspect of the invention
there is provAdedtedieraistefat the compomnds definetitie teqresehBinféntionqrosgesses

phar maceuti cal | cceptahle salt thereof, as fined hereinhefore in the
nmanuf acp%ﬂtlécwe%acﬁgg}' gﬁ’ﬁ‘&’d’? PF@?"%&%W?‘F %%%@%?&Iﬁww agtngfgy%t}th? nhi bitory
effect i gompot@dMTise PEFRrRR B! heS S @B foFRRampECRNi gﬁ g%%e&iﬁfesseﬁ&ﬂem of

the invention there is providéd the use of a conpo e formula (1),
or a phabeleweutical ly acceptable salt thereof, as defined hereinbefore in

t he man ture.of a.gedi cament for use in the production of an anti-cancer
ef f ect %ﬁ&%@%@#ﬁ# mal such as man. According to a further feature
of the i nventAefivityt ffetfuendnTedtn®ihaR doirTR 4P Qbe BiEBRFWRGR kb dRr Mul a
(1), or a pharmaceutically acceptable salt thereof, as defined herein

bef or e | $PterHEDGIAEE Ming 2B Przymeeliiked immunpsorbers essap (ERES A yassaynfonmatpf

mel anonme, papillary thyroid tunours, chol angi ocarci nomas, col on cancer,
ovari an cancer, lung cancer, |eukaem as, |ynphoid malignancies, carcinonmas

and sarcomas in the liver, kidney, bladder, prostate, breast and pancreas,
and primary and recurrent solid tunours of the skin, colon, thyroid, |ungs

D




and ovaries. According to a further aspect of the invention there is

provi ded the use of a conmpound of the forrmula (1), or a pharmaceutically
accept ablwo=addo2u83er eof , as defi ned herei nbefore in theprprairoesmsessef a
B-Raf inhibitory effect in a warm bl oodgg-ani mal such as man. According to
this aspect of the invention there is provided the use of a conpound of the
formul a ca C t her eo i ned

her ei nbe]g%})riceh @%astﬁ ﬁ%@%ﬁ)%&&i%ﬁl %4%%%-13%%}18%%2%21@&6@ ' gcé) e:}u];]an& @é@ﬁ‘m ooded

ani nal smﬁbdasvdae(aetaégsaqmﬁm THe réadtiohtufigized 230 B-RASf, bh6 IMWERKI @fd 1bher e
is provided the use of a conpound of the formula (1), or a pharmaceutically

accept ablpM sdgnosink érighelphase (AEF) ind@ i e4(A-hydfoxyethy Dpiphrazinedt@ent  of

| , i t id.t | i i - ,
ovar | an ExEGmsoRigAg iR ek BERPES SR SRt EieaB LRt B 2F B
andsar GomRsCIL N ﬁﬂweﬂhwﬁédiaﬂﬁiﬂléwacéﬁlc%@ﬂqmw)%ﬁ@t18M ml@p@fx ek PBGE§as,

and primary and recuirent solid tunmurs of the skin, colon, thyroid, [‘ungs
and ovar ivath orAdithenticorgpaundaat Faiauseonéatations, of a totdlseatipe goluofe dff?s filivent i on

t here is_provid a thod for producing. a B-Raf inhibitory effect in a
war m bl oégéﬁ’ eurﬂ?%ﬁﬁ' Fqgﬁgﬁ%égn}?ﬁﬁ?&)?vﬁrmgﬂcﬁl?atg}eﬂ"tﬁéﬁ#%@]ﬁ&%\% ﬁ‘o%‘ﬁ‘pr i ses
adni ni st ekicgRERLDAL HeRthiRteddRitieidacdd yEVERAUMI OTP & HOMPPERGLRE: hgt Nul a
(1), or a pharmaceutically acceptable salt thereof, as defined above.

Accor di ngndubatad fiti25 e forfS®animptes ahd rdacsormspepped b atldicion of &édd 76 mMED T

provi ded thod for producing an anti-cancer effect in a warm bl ooded
ani rralq% éﬁ@ﬂg%ceﬁ%ﬁlor} EP Wé’bdnéfx HERRSbuflst. peHof {if spycdipvasibsn diluted 1:20

adm ni st el 3 rd :aRi j Of - | a
(s or - Hib3E i FOTH iR PR sl B AT sl BaAORR R pid BEe™
Accor di nglates aad imdibated omednight at 417@ Rifitet ere asshed in s bufferednukm ¢omtaihingr e i s
provi ded a net hod o{ treating nelanoma, papillary thyroid tunours,

chol angi 8dap dseRds( TR oploglsedgith 5%95&?%“@‘3%@’6@?@3) hé beurated °C, warbedni as,

| ynphoi d; LGNANCI [ RS 10 i ver i dney. ..

oY adder . Thr 38 £ aPRct gL FE G ERR BUCISALERMRRosplo MRy EuflMtgig
tunouns gflufele: 1900 M TBS! 812 hbit¥ RO25IPC |, Wassdaich PRBTI Bsubdidt Witha0 T bhgoded
animal, such as man, in need of such treatnment which conprises

adni ni st enti-mapbitdhosseratlighrperetidass -bhkedontivedyat@alirligadling) didutpd 112000 in TBEful a
(1) or a. phar i cal | CC. e t.thereot as defined herein before.
2 F ur R Seat; o6 vl GRRRBRS nsE RLon G At i Chbnegl:
conpositi i j : I I

phar maceut 1Aa Iy A8adP P R0 TuEiRRRAIch Br o0 Pl R ol QuafnidsTop,
associ at (Riarce) whs addetiaB e dlotdscanlt pyodactowepnt devdctedditleneitdtionr326 ant argr enfiisgions e
in the production o -Raf inhibitory effect jn a m b| opded ani mal
such 20 AEARR et & T AR Ulia e render i Wos epbit ekibeos B Wtk o

phar macegkiQait @BRRRSAY.1 on whi ch conprises a conpound of the formula (1),

or a pharnaceutically ‘acceptable salt thereof, as defined herein before in
associ at i on wWhengegiedhinrthe ebrviedavitxo wsays pheadsingpotinfisiefithe presewrinveatiof or use

in the praoductjon of ~an_ant]j - er effect i.n. a . warmbl ooded anijymal such as
.’ EXg B SR AR 0R. ForafeBribe RllRRE B Ve phgned

phar mac eykh e NgMPOSI 1 0N Whi Ch CONPri §§& aqfqjpound of The Tor mota (1) ,
or a pharmaceutically acceptable salt tI‘eré“b?, s defined herein beforg in
associ atbon with a pharmaceutically-acce@@id e diluent or carrier for use
in the { i rylthyroid tumours,

chol ang{ dcar ci nonas, col on cancer, ovari é)mdQ,lancer, | ung cancer, |eukaen as,

| ynmphoi d—medTg1 I LI e sarcongs T the i verskidney;
bl adder, pr os‘f.&aé{Sl %f‘ﬁn btgélgﬁnltger{(? s%e:cﬁgffg e ﬁan g‘referr‘é#’§°"éﬁ%drae@tﬁ“?‘8% utlg%ll id
tumoues edmpditictkivhich eompiisestavoinpodnd biithg Fomnda Y 26r sshataceutiéd]Rr bl ooded

ani mal such as, man. The B-Raf inhibitory treatnent defined hereinbefore may
be appl i aepepiable salithereafeasnfingd herginbrioyd iy assopiatieniwithion to the conpound of
the inve Arﬁﬁceﬁﬁgl‘rg}‘?-?&j gﬁﬁie FteRES Yeale radi ot herapy or chenot herapy. Such
chenot hetapy may 1 nc (TEone of nora ot the fol | owi ng categories of
anti-tunour a@hetempesition) manbe jr Dfcrinanhble Edreothl ddedpisastions farengsprRng a

conbi nati ops thereof, as useq,i,n medi cal ,oncol ogy, such as al kylatin

agents ( 1a5let axsapshle, for passpicral injectionInoludingyintrayeTions FEEHHAIFCHS ,mtrﬁmussgl@h
nmust arg, ; : 3 b I j y

ant i rrgtdaglgil%:vgggia?? %}n?l%i%{r)r% Fggg:#tlei Sfogkk{gdtﬂégﬁgg% a%llufn%' ‘8%?%’&5’??’?"3} nes |ike
5-fluorouracil and tegafur, raltitrexed, nethotrexate, cytosine arabinoside
and hydroxyurea; antitunour antibiotics (for exanple anthracyclines |ike
adriamycin, bleonycin, doxorubicin, daunonycin, epirubicin, idarubicin,

m tomyci n-C, dactinonycin and mthranycin); antimtotic agents (for exanple




al kal oids |ike vincristine, vinblastine, vindesine and vinorel bine and
taxoids |ike taxol and taxotere); and topoi sonerase inhibitors (for exanple
epi podophybl2oa6eisss | | ke et oposi de and teni posi de, anmsa®ciTmGB2060pPeE3ecan and
canptothecin); (ii) cytostatic agents sagh as anti oestrogens (for exanple
tanoxi fen, torem fene, ral oxi fene, drol oxifene and i odoxyfene), oestrogen
recept or I r . i s (for
xcapl o B AR o2 ol or AP ok Kot bl io B WM AREDS o) " L
ant agoni st s ofn ktiRirblaheabstesofdpositionsamnpy be preperedlin a cohwinfiomd] ehdnhetmthg
buserelin), %ogést ogens (for exanple negestrol acetate), aronatase

i nhi bi t of8RYHPIREXFRIBSas anastrozol e, letrozole, vorazole and exemestane)
and i nhi bi t or spp@f SIS ASBLaHCIR S ik LEsterklikd A WARE! ich
i nhi bit cancer ceCIOlIlé@ionvasi on (faf;@ exarrprl{neﬁ?rrg‘% g?ﬂﬂglgsrtg{eg:tdn%sg I %&ﬂ#@ors i ke
mar i mast aninzaddt & it dogeowghiofthamange hd 660 pigdeyand tesmantaily ptovidesecept or
function),; (iv). i.nhihitorsg of growth factar fungction, anpl e, such

i nhi bi t oﬁ%efigl?fr‘lﬁlﬁfdg"“g‘ffif\%%’ﬁa?%?c? er‘ﬁ%’i%@ﬁ?@@# BiBeanes 8&%‘#86 1§y

ant i bodi @fipfdyen. B¥RERehd ASlyaidké wall RE2saRl ROMidI RBEMENRR HEh6ERichfaat M |
and the antpi -ygr bbl anti body "cet uxi mab fCZQ’S_]) , far %esyl transferase

i nhi bi t oitke paviRalinmintsiof edministiatios; anel the sevssty oftthbiltressbamgitreased. ne/ t hr eoni ne
ki nase i nhibitors, for. exanple inhibitors. of .t epi dermal . gr.owt h. f act or
Fam Ty (POl ' By SRiefs b o8 ok RESia ydfc RFETGT wndidHedloe 36

- ( 3- chlpopart#ulak paiephenyl ) - 7- met hoxy- 6- (3- nof

hol i nopr opoxy) qui nazol i n-4- am ne (?efi tinib, AZD 839), )

i V- (3- et hyny| pHéiding t9 arfurthersaspecief fspyesepiorygmiipnithereli proyidgd gempound of

6 nor yl s (05t EPermporytcally aseeptable sat ereaf, andefined horsinbetore forss of f
- 4- am ne irf £mefddJf kreafnoont o thehiuenan h bbiniad bsdyoby theeapgl at el et - deri ved growt h
factor fam |l nd for e le inhibifors of. the hepatocyte growth factor
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In addition to their use in therapeutic nedicine, the conmpounds of fornula
(1) and their pharmaceutically acceptable salts are al so useful as
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invention described herein also apply. Exanples The invention will now be
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bath te eral ure of up to 60 0C, (iii) in general, the course of reactions
was foll 8r8y TLC and reaction tinmes are given for illustration only;
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USA; method for producing an anti-cancer effect in a warm-blooded animal, such as man, in need o

such treatment which comprises administering to said animal an effective amount of a
30 compound of formula (I), or a pharmaceutically acceptable salt thereof, as defined above.
According to an additional feature of this aspect of the invention there is provided a
method of treating melanoma, papillary thyroid tumours, cholangiocarcinomas, colon cancer,

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



and (xiv) Parr Hydrogenator or Parr shaker type hydrogenators are systens
for treating chemcals with hydrogen in the presence of a catal yst at
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0.034 mml) 1n toluene reated wi th Pd2(dba)3 (16 0. 017

mol ). Then,ieaedd afisuch maiméntvwblch @ameﬁsqmdsm@termgﬁo ﬁﬂlmﬁh@l ?féezfélﬁ’ Pon was
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ERKs. Upon activation, translocate fromthe cytoplasmto ucl eus
resul 29 n@cﬂlﬁentﬁéllfﬂ)ﬁ’é%(bﬁ%?@ﬂiﬁﬁbﬁn“&% thygidh ﬁi“% ﬁn‘%)?‘yaé’@gi"'\‘/f‘ WHBTbtl oded
transcri 5’31*!19[‘8‘{0%59{% such as Elk-1 and Myc. The Ras/ Raf/ MEK/ ERK pat hway
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has been Ttepor contribute to the tunorigenic phenotype by inducing
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growt h-inhibitory nal s, abil I nvade a tasis mul ati ng
angi ogen@gméthé(}%&“fl‘%hg A -%B%&yﬁgegyl?ge%on%ﬁyﬁml%%bg? g

Exp. Rev. :MBbxanlfBE or a9R8%macéRticAy iabee table salt thereof in the manufacture of a

htt p:// v, expert’reviews. or g/ 020043 6h ht In fact, ERK phosphorylation

i s enBanmedicamenidpr wse imtheprpdeapmer ad-Rahinkibitorusibest i ¢ wernRibieoded apimal
Chcogene 999 18 813-822). This may be a result of overexpression and/ or
mut at i on “nembers of the pathway. Three Raf serine/threonine protein
ki nase i sof or mc&a tb@tﬁyagp@acuﬂtﬂ@luﬁaﬁuohmsre?@ﬁmvﬂeﬂzaﬁe arbIA-@a{[3(r evi ewed
in Mercer and Pritchard, Biochim Biophys. Acta, 2003, 1653, 25-40), the
genes fo(dlnmtlwlanan@b@myahmm} %Wﬂl}’éﬁhegﬁlﬁ -4 Q%O 6@4@’%@4’?&@‘39 Al three
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in neur ofi¥ O’fe}n@ rg@%\gw%aﬁfaﬁ}y&g %%ga%? g é’%http?ﬁééﬁgl ih%%lnhl gh| §%E%m| ogous
Raf fapi hediveiber for hava teygolagaionng ahuhtidusder affect i o shaemiladdedanimiltsieds and
bi ol ogi cal functions (Hagemann and Rapp, Expt. Cell Res. 1999, 253, 34-46).
Expressi &m8k- al | three Raf genes is required for normal nurinedevel opnent
hovever both agkabiRne «Fuffl: iR W oo, Merl Ef&/l&ﬁsth@ﬁéeqffN—% gat /-
mce die at E dtre to vascu haenor rhagi ng ca I ncreased

apopt osi gdinkthgtutihbbenalyljamin - Z—Mﬁhy@vl&hyl)d%o@& 4+‘<bhyﬁreq1®w@ime -641997, 16,
293-297). B-Raf is reportedly the major isoforminvolved in cell
proliferation and the primary target of oncogenic Ras. Activating




5 somatic m ssense nutations have been identified exclusively for B-Raf,
occurring with a frequency of 66%in nmalignant cutaneous nel anomas (Davies
et al., NaOwn@/ 022362, 417, 949- 954) and al so present i RCa/GB20&/0333ge Of
human cancers, i ncluding but not limtegto papillary thyroid tunours
(Cohen et al. . Natl. Cancer Inst., 2003, 95, 625-627),

cholanglocarC|n Tannapf el 2, 10 712% col on and
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f requent gt ahéR Torl e Bn fRRftrdaBO of Snefandinidl ?dﬁlﬂar?%ﬁoifd%m%ﬁfsl ne substitution
at position 600. These nutations increase basal kinase activity of
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t r ansforpapdeeat,n &Hﬁiﬁ@y el ﬂe&u&@ﬂ‘ébl@@hﬂo@é of thdgltiv] &lo @B oid] indd 4nd 949- 954)
and nel anocytes (Wl |l brock et al., Cancer Res., 2004, 64, 2338-2342) and
have al sev@€&n shown to be essential for mel anoma cell viabili ty and

transformati Hi
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application WO 00/ 07991 di.scl oses certain benzene- % car bonyl
compoundaeeet é‘PPhéi“’é‘tm?ml"HF?}b?%nmseﬁ ALIBSIEHRS fpéﬁld@m@%a@l& SUVEHRAIE Of TN,
in pafdi t he

or esem ]IV 'ﬁ{\k/ Z{'I]F g(ilm-gﬁg‘?amlﬁ prl d}?%un lﬁ’ﬁEﬂ §13e4r ?%(?24 L difitrBGuihdzoline -t
benzene- cta,r@ommldmoaabhmyﬂacelmvphjaactgpmbb qattttmreofB- Raf inhibitors and are
accordingly expect.ed to eful .t he tr msnt of eopl ast di sease. 5
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(1) wher einBih ol prodicEnd @ RACKRLH efflct RO WAAEBHoMEd aihRI, 81ch étsfm&@'n‘ﬂ need of
het erocyclyl contains an -NHwi ety that nitrogen may be opti onal 5o
ﬁ:lév( n and

subst i t utuell tisgtnzentywhigh cosipsisescaiinfinisterig to Riid psimel gy pEe¢tivigamousho

car boky. adAisEetBy R BBt B Y PR i AR RS-
C2- 6all kyéb%oxaﬁﬁd@@klsghmnaeéutﬁ;anyamystab1e@hhaﬁérk@moyI oxy, N -(C

1- 6al kyl ) 2am no al kanoyl am no, iV-(Cl-6al kyl)carbanoyl, N N (C
1- 6al kyl ) 2car Besasging taan addi %ais,(f@ aomé?@pﬁct@fﬂse igvengiop there is provided a

C1- 6ol KoKy RO Gh5 R e S ARSIy, oD A5 A 25HERAREERY

G - 6al kyr'sul'phony Cart -or whererh Rl
may be optarianahhder, Smigséanbett &dkmla@,rljmphdm nmhgnmcle*spcmlﬁemwmﬂ safemeistin i f
said heterocyclyl caontains an -NH noiety that Hltrogen be og &onally
subst 29 e divey k 5‘1’@}’%%? dep [pERSt A qug@ﬁgrp@@ncrqa,s,lag lid pher ej n

the val %; s SFthdB¥n bc%lc}ngn g?@ihy rgxghdf Sxf%h?f“m a%%nmé@dea%ﬁﬂalf Lt

hydr ogen nitro, c trifluoronet hoxy, am no, car %oxy,
car banoyinan, rmmeexbmﬁsuc]s trlezpih&nbwhl,ch @mmpabés\ﬂdmlﬂﬁteﬁag Ikcesaydl amml ﬁabﬂfc;qmyb

Cl- 6al koxy, C k 6al C

N N ( C1- BT S o et R e ety Rl et haPR PPy

N, N- (C1- &ﬁ&dﬁ%hﬁﬁ&ﬁﬂﬁ@r@aﬁkboy@&n@@éwﬁmce@uw@r&'céptabue SalPthefeol.

Cl- 6al koxycar bonyl, i V-(Cl-6al kyl)sul phanmoyl, "N - (G -6al kyl ) 2sul phanoyl ,

Cl 6alkyl sul phm@lrdam mectoéﬂmwmtgon r¢ is providpde ehm;aeel}tlca apgpositigiver ei n

b t ||y d b wh
el e S T et B N R S A
opt i onal di%ydregeinhioline®-Ryboxagide)r §Rhﬁﬁia@éhtfohﬂjﬁh tableQaR tidredt, adleffae@nd J

is Cwhich is attached to the Cﬁ H- of fornul a ILI; t he other three are
i ndependeareinpefase irasseristion v itiRg phamakeutivgllynaecerioblediienhercjsaid dok ysg in

I d f f h
2 no, i BRG S CR i i it YR DN Ba i b PRI ey

C2- 6a$(ky nyI mlaﬁ@ﬂhkmpectGIﬂfeahkammIther@ﬂslﬁahkiedl@phmeut(o@necﬁmidsyioham no,
N N (C 1- 6al k yl)2am no, Cl-6al kanoyl am no, _N-( Cl-6al kyl carg)%m)yl N N (G
_6al kyl )Wbl&h@amyﬁes 1E(2-6B-djneihjpninihenzey Hamog -Zomeyphenyl)-4-0xo-3

Cl1- 6al ko o Eﬂ%g yl,
Cl- 6al ky(?%gﬁ) %ﬁ%%%%o?g}%cg‘ragg%éy%ﬂ:pﬁ %’(dtg:ﬁl hgrllet e&a(ﬂgg%lq ; %%{éréc?ﬁéﬂ &\?ﬁgg ein
R3 and R15 i ndependently of each other nmay be optionally substi tuted on
carbon by one or nore R18; and wherein if said heterocyclyl contains an
-NH npoiety that nitrogen may be optionally substituted by a group sel ected
fromR19 ;R4 and R5 are independently selected from hydrogen, Cl-6alkyl,

Cl- 6al kanoyl ,



Cl- 6al kyl sul phonyl , Ci-6al koxycar bonyl, carbanoyl, i V-(Cl-6al kyl) carbanoyl

and N, i V- (Cl-6al kyl)carbanoyl; wherein R4 and R5 i ndependently of each

ot her maywbeoaprissaal | y substituted on carbon by one or poorGB2REDI0333ke bond
"between the -NR5- and -CR3- of formsha (1) is either (i) a single bond

wherein R5 is as defined above, or (ii) a double bond wherein R5 is absent;

R9, R13 nd. R20 are i ndependent | | ecte ni tro ano,

hydr oxy, heﬁ"lp?)? 5% Brassafdatien "é‘ﬂ? 58 a%ﬁ?ﬂ%%ﬁﬁy éﬁ?eﬁg?wfneﬁgqrccﬁﬁ% for, sli'fﬁeﬂ anoyl ,

Cl- 6al kythe %u@@érk@ﬂ’b)ﬁl antlQ%h@@if'elfﬁéBMh a wamBBlob@eYanifdt fdh kane! .

C1- 6al kanoéj)l oxy yl)am no, N, N-(C 1-6alkyl) 2am no,

Cl- 6al kanoyl aIrnnarlﬁlrthN-a(spBCIoﬁéieKWﬁ)rman zere {8 provided ¢ charmBaeuighl copeposisionoy | |

Clnal kMl wh to, 2, Cl-6al k
T oal kyl YoSheBRaHE- Ceioedi g Sama R R R sy Mk R34,
het er 0§Y<ﬁh%droﬁinﬁ@mhn%ﬁfa%d&aﬁ@de B3 harﬁibaelﬁﬂzdllﬁa&:epfaﬁ%m@hd&lﬂédfya@deﬂﬁadh

ot her may tionally substituted on car bon@@%/ﬁ one or nore R23; and
wher ei n hefreig &rtbre st assemigtismyvite o phamaseudicallxaccepibla Jluenber (s dgieiseriBy be

opt| onal subst I R16,
T e S

- N( R25) - gvarieh Qhncer, TidREH0) & Bikaemitk, Qi@ Ralignaris{<s) carcmelﬁ@aﬁ(d%&)omasnn

- N(R29) SO2- wherein R25, R26, R27, R28 and R29 is hydr ogen or Cl-6al kyl
and s i sthelizer, h@nenmaddmmrosmg baerit FEdipancEsap.fad pEAIEN p1d reswrent selid £ r om
Cl- 6a k Loyl ,
JV-( Ché( H?gﬁs) car am)’y olonb rﬁ@b 1>l“bgnzy ox;%%sélr C%ﬁg‘?’ll %&gﬁg@%ﬁ%éuch%@n%
phenyl sul phonyhe BA2:T 1mlsb1$<ﬁbfe1(eamhni daﬁndddiemmbﬁﬂmeanayd;mnphe@ ytdat enly therapy

trifluoronetho trifluoro car bax ner capt o,
s u: ph;rm?l] ma%%‘i‘(’)éf)’ﬁ m:?fiﬁ&lon tgg{eﬁ‘)éﬁpou’én% ﬂg%? m‘éﬁ‘}g‘f’él con ?’2‘98 uf%?@f RY1 gm no,
et hyl am ng;q¢ n%{};(g}yc!h&%ﬂl@ralp@ %dﬁydhéﬂibﬂﬁrapyrfﬁzt}}”'ﬁ’lkmde shd¥ AbIYT th@ﬁﬁlroys)u@gﬂ no,

N- net hyl car ba V- et hyl car banoyl , ,i V-di et hyl car banoyl ,
i V-di et hedtegorios nDarti-tummet hgénts et hyl car bamoyl, nethylthio, et hyI t hi o,

T e U W0 AP bt
, 1 V-di meg sy ﬂﬁﬁrﬁﬁ)ﬁﬂ(yldtﬂfglagelﬁs gbhitamng1© Bid PIitin, drboplatin, cyclophosphamide,

-net hyl - N-et hyl sul phanpyl ; “or a phar maceuti cal I‘%/ acceptabl e salt thereof;
wi t h t henignogen g}@statdamegmahmgdﬂg@gﬂmoﬂ ,Pugeiphan an nltrosoureas) antimetabolites (for

-(5-{[3-(di meth enz
et iyt prewye A SRRl ARlsS e fuoroaiLand oeafis i,
speci fi cakihotekde dy@fsiﬂe a@d‘tﬁr}ﬂmdd aihdlhydﬁﬁnym&harﬁiuﬁrab@‘ﬂmlhmﬂcbﬁaﬂ@tmtpl@ hai n

al kyl gr oups. Refefences to. individual al kg gr,oups such as éilb%ﬁ are
speci 9 camthracydimes lkepdgimychn bleopwic, pXIH VI%HW&YQF’@ RRigicig, ‘i AT Bual
branched ef t he

br anched" tﬁal gm\a/dé’l%llcgﬁ&gﬁﬁ aﬁ@or exay i Qﬁt&%%% %(ﬁ‘ iﬁ)?%séflid& esV% ((::f1 4al kyl ,

C1- 3al kyhlkalpidapike vmoﬁ@tmi@pyiblamde vhmleyllne aind smmdlbme emhtasoids dke aqxpl amls to

beneyl | ExpRER IR Saia BRBADI AR A B e e G o o
chl oro, RLAIR R Nnda0RRe té%%cﬁngﬁ&bﬁﬂ}?bt&% tituents are chosen from "one or

nmore" groups 1t 1s to Be understood that this definition includes all
subst Rfuéit s bgostgticigeassuth mrmmstmgenhéosp@mpﬂfr tathogifon ferestifenpe

bstit ts.b f. f f
“het er ocpyione; GOt SR pLbi R BER erFopeb arcrple S BrC B U o o
bi cycli Cflﬂi/é%ﬁaﬁt? Hn@hitirbgend (fod eﬁé@ﬁl& bfalithtalde, Alitah@®s hil@asi Rt DD dyprotdtosen

fromnitrogen, Sul phur or oxyge whi ch may, unless otherw se specified, be
car bon oacetrite) bb@d’l ptagandsts HBHrﬁg@mSG-@Of ey goserebptlewnarclip 284 r epl aced

N A

mor phapi BoanaRirPRId, ‘l’éﬁozofé}’%lﬂidle aiy é@Méstan@)/a[ﬂth}ﬂbltoﬁQ)blfGé’tqje&‘tlc,tas!e%ﬁ&lhasaz ol yl,
indolyl, quinolyl, thienyl, 1,3-benzodioxolyl, thiadiazolyl, piperazinyl,

t hi azoli ﬂnatsyetr}depyr rolidi nyI th| onor phoI i no, pyr rolinyl, hormpl per azi nyl ,

3, 5-di oxap{ per,i di n e h op r |nyI
oy dast 1 - Pei St S ATREYE Hbpy B SREGY s Dbl e inRYfAR,

2-pyrrol 11H@ﬂﬁnnﬂstﬁhérﬂziﬁhﬂbd6ﬁe)fuﬁﬁdiﬁé§b PRrsmigeA @otantbrGeteprdr ifinetionxi de. A
particul ar exanpl e of the term"” heterocyclyl is pyrazolyl. In one aspect

of the invention a "heterocyclyl” is a saturated, partially saturated or
unsat urated, nonocyclic ring containing 5 or 6 atons of which at |east one
atomis chosen fromnitrogen, sul phur or oxygen, it my,




unl ess ot herw se specified, be carbon or nitrogen |linked, a -CH2- group can
optionally be replaced by a -C(O-and a ring sul phur atom may be optionally
oxi di sed wo 2b@womgshe S- oxi des. A "carbocyclyl" is a sat ecatGapoypmsisval |y
saturated or unsaturated, nono or bi cyci%_c carbon ring that contains 3-12
atons; wherein a -CH2- group can optionally be replaced by a -C(O)-

Partrcul rIy r.boc a_nonocygclic rin ining.5,0or 6 _aLons or
o Cool 00 ¥ it S ey R TS Uan ik oot iR His dshie gregrfbf%gpa v
i ncl ude gMa)oARE ORYvh fa¥flr SRipbk anéboqr%@qy&lesa%ﬁkxhe arftY EdbBR GREBdy

cycl opentenyl, cycl ohexyl , cycl ohexenyl phenyl, napht hyl, tetralrnyl

i ndanyl astlzupxabi [Erhmwtm“ﬂapémer apdil-exb bmh@rle C@ﬁllXﬁMDr[E@@ﬂ)I yarnesy phenyl
An exanp

"t ba kbaySepaoRprorsaRi Bhhine sfoshe S s Endissrng reqpinegase
- but oXy Cghiafyd, fo@s@ﬁmee@hmtogbf@@é inﬁétéfmal BrowHEl EackB RNy (foebkaple EGFR

andpr opoxy. Exarrpl es of "Cl-6al kanoyl am no™ include fornmam do, acetam do

and pr opfasnilyl tyresins. kimssa igikisors suchas N4t -Rilost- Gflugrapheryd)-7-methexp643- 2

| ud h | | X | and
et oo R BbA s B LSRN £rbn s SO SRR PR, o
Exanpl eSbﬁ? metl{o@yéth@@l)&mdhéz%ﬁhmoaminﬂQéﬂkﬂmlmﬁwmﬂ@ 6arﬁfylﬁhia1§6lm-mhloro-

Exanpl es of ' - 6al kyl) 2am no" include di-Nnethylamn
di - (i V- eﬂﬁwomhﬁaﬂ) arra m@’pﬁ QlmoproroxpIAuiAZalin-4 5@5%(%%1035)) @zeé%rrlwényr are
I f
1 b o9 npitlseh0 e e BlaRekyc AT 638 g B KN RPI SR BRSO
- (et hyl h@ﬂtqﬂy&r@ybvt}afadto?‘fémﬂay hyl )sul pham)yl Exanpl es of "JV-(Cl-6al kyl)

| ph -(d h |
2ol o R v pistamslovetic sHgtu ich ke vaue fbrrﬂ%wbﬁeffe%%rwsylémlgﬂﬁr ial
e I L T

Exanpl es” of 2carbamoyl ™ areiV, -(C 1-4alkyl) car bam)yl
di nmet hyl hmanwumabcﬁAyastmﬁ%ﬂ nmnprwnés hwlmmthwahmyd in mwicmsl ReterttCi -

of ¥ I8 6 BpRpraen SRS 2tpots ORI HORS R B SRR AT, o

| sopr opy b&HpRIHAS YR FHoROby StheHinbain@nh@srERaMpld 16RdnliNe, afGBROBBE Bitédld of a
conpound of " the invention is, for exanple, an acid- addition salt of a

conpoundogp3 fistiomaehangiestatim)ch i s suf fici ent | y basi c, for exanple, an

aci d-addi t.j on sal or xa Ie r or f or
exanpl e b othebler Benaing SEscBRaeh =S CopRE P TS SphrEouts FisPRbibincet i .
citric Ormérﬁht%rrar PEtleﬁ't %ﬂwﬁfi‘éﬂstmﬁom& ADE/ABOMRE DD 86, Ve teptab| e
salt of a conpound e invention which is suffrcrently acidic is an

al kal BOnﬁf@W/@%ﬂ% anﬂdNOQX/é)B%lié a sodi um or potassi um sal t an al kal i ne
earth nme Qr ex cru r ni um sal t
or o sar [V iaRRece PtrafeSoIop Sl ok SOy RARERY L5 Bisbens A S ERREL MY S
cation, ﬁ@}g}g&g{)})laﬁ a@tls;ag intisedsd; met hyl am ne, di rret hyl am ne, trinethylam ne,
pi peri d| ne, m)rphol ine or tris-(2-hydroxyethyl)am ne. Sone conpounds of the
formul a (vi)) grng thesory empreashess eelyding fos gxamplg apmonches to tpiase ipberanigerss ( E-
and Z- i t ses
all suc hglg:g?dr cafn%ggg% {ore‘lrl%grta ggﬁngpéqgﬁdﬁgggg @’?%’T. (ggnr‘releérms{e%ﬁ? éﬁ%@g gess

i nhi bRf otherapg) apprdyched rehian visose mungfcwosilne rdeaminaseeﬂlyﬁmdma)knmrsdoadx bacterial

tautoneric forms of the nmpoun of .the formla.( ngﬂe possess B- Raf
i nhi bi toPVOéi‘{“FW‘E 9“23’?11‘3 aBPré’éc eét‘bglCEﬁ?a%P%tie&}B@lqr 1R ERYHPtHCIABR Bbunds of

the for ] as unsol vated forns such as,
%dgo,tﬁi%%;fg{&g?é ?’Ig.\lt’ltrlm d&%%‘ehgt%h@&'g&% MG hby:

for exa Is to beunderstood that the invention
enconpas@epinahinaheahpsagipredches, irmludbngdir (ehatpp]s SBs8v@arkah-vivd afproanhgs to

act t Part | ar val ue ar able ch | ue
oy bo instau e s iy & natie ot 8 BRA 3 ekt Wi cprhitieh sdh e
enbodigerd ﬁtéﬂ%ﬁldﬂeﬂ uﬁ@x*l&ﬂd}p@f)f)gﬁnﬂbcﬁﬁfn%cﬁ?;fhfagé col&i‘ﬁuﬁulhﬁng?ﬁ&%?wc' yl.

Ring Ais heterocyélyl; wherein if said heterocyclyl contains an -
noi ety t fgproashes @gmrmT@ellgmrgw@IprqﬁCB@bgmgtmﬁcw 1mnglmorgpllsse110b@s ed from

R6. Ri t.hi d th

G e T P R A e
Cl- 6al koxyd ipréachbahdiexatpidiapyit antihiefi@t n R1 may be optional Iy substitut ed
on carbon by one or nore R9; wherein



RO is selected fromhal o, cyano, N, N-(Cl-6al kyl)2am no or

het erocycl yl -R22-; and R22 is selected froma direct bond. RL is a

subst i t uew0 2006/a836on and is selected fromhal o, , -(Clr6aldszb)samsdzphanoyl
or Cl-6al kyl; wherein Rlmay be optionaljd. substituted on carbon by one or

nore R9; wherein RO is selected fromhalo or cyano. Rl is a substituent on

carbon a is selected fro hal tionally
subst i tu&g&e@ﬁy‘g F@bmg%vn(ﬁ ﬁﬁ’faénlé@%@’él?lﬁh e?P @a\éoaug@f)e dfcﬁg?ﬁ hal o
or cyanOmh%ltokssoﬁeﬁlép@kIchetﬁ@blmeg%h oﬁl@ﬁlﬂa&)sﬁh%@%ﬁﬁoﬁaﬁlﬂjﬁ &lHa8d £nd
hydroxy, methyl, isopropyl, nethox or “met hoxycar bonyl ; wherein Rl
may be opﬂlﬁblnaaﬂey insigbediin mI@@S@nd@aﬁommbyeg@&pém@r(emteummeem@s aichhiggng s
selected,fro ﬁ’?’ﬁb -$yano, di ret hyl am no or pyrrolidinyl. RLis a

substi tug‘?ﬁ °ty S% 3K ™%88% s sel ected from chi oro, methyl,

N, i V- df mgtiyetdstHeBh anmgbnio, 1h§l@ﬂﬁ1@Qﬁﬂoth&ﬁtﬁAQ!nfthﬂlsﬁ}‘léhd@ﬁleQﬁtB aitaddnysts and
substltuted on carbon by one or nore R9; is selected fromfluoro

or cyanoendrthalis AandBontagouists; o cxarpe ZD.ﬂfQé4|a§d Z@léél EWQ PoMeH).or o, net hyl

or isopr | 1 may be optionally substituted on carbon by one or
nore R9; Qt%eﬂta%hﬁmﬁsel ected fromfluoro or cyano. Rl is a substituent on

carbon and i sSeel (&mjcﬁﬁlt thdatmedt-nit Beydchieled ypnagtofiytle, situitddevns, semtehsisl, or
chl oro, nethoxycarbon 2-di thyI amn hoxy, nethoxy, hyd[oxy and 2-
pyrrol i dfsparafe %S@% et ¢ indReidval CAmBRRRNS bR FeUincEh SBON ROt d f r om

C hiorgy L JBIf br‘fﬁ’é QB dWhls of %ﬁé 1?1{/ Hngﬂllil HQEHEQX%e 12hgeldd BB HereknGfGaQaHENY ! -

is a su i tuent” on car ected chI oro, trifluoronethyl
or 1-net ﬁryslotheiphymwemtivﬁlly anthsagmt mthmdtsfarppmved ﬁpsaghear@en t he values of R1
may be the sa r.diff |ss ected from 1- |nt val ues of
Rivey be the. DapEhan itpaibiein horenedtp edieines M CoprdisndtS Ratyh ablor o
may be thﬁlrﬁﬁaﬁn&euﬁkaﬁ Iy%&é‘éfﬁablé:?alﬂs %reseaéceﬁsteﬁﬂ ab Pﬁéﬁﬁ&}f@l'bgﬁzﬁr‘too@riﬁ‘t&f A E G
and J is C wh is atfachéd to the -C( f or mul ); the other

three ar @wldpn@l&@ﬁamdmﬂlsﬂt@nwmvmcandrzvevnvs teqt systamsfor ﬂae elyaluail@mdf theis C

whi ch ttac to t ),.NH-_of faor t he ot e are CR15
e s REES Ry sl R en R el STt i oty OPe® s g
forrml a ﬁﬂchmo@; asFpaad 6t tHe @daeclﬁtaikﬁewtm@re@tlaagélﬁs is hydrogen. Gis Cwhichis
attached to the -C(ONH of formula (I'). Ei1s Cwhich is attached to the

-C(O NH of f bythaleboya gtherpharaacgutigad compesitipie PEQassREBhagl, Hserndgesdicament | s

hydr Ogenmaﬁ.lfa&lﬁe?mﬁslzthe%ltglna&ilé End%éérreﬁeg 'ggih%% O&%H%Q%n@unggéﬁl R3 is

hydr ogen™or rogen I's se rom

C1- 6al kyinveﬂﬁtﬁrcmsmmmbsoapplyonalIy substituted on car bon by one or
nore R20; wherein R20 is selected from hydroxy, carbocyclyl-R2 1- or
heter@@y $22-; wherein R20 may be optionally substituted on carbon by

one or nore Reg, ; 1 ¢ bRt tg& Gie 3006 | iRk ¥ AmplReid S
hydr ogen or gﬁ%ﬁrﬁm?@ﬂ IS se egt % P? " %ygr (1) en,n msﬁj? I, Hel?lhyf or
propyl; whishgunies4btared/othervaps:i onal |y substituted on carbon by one or nore
R20; V\/ner ein
(i) temperatures are given in degrees Celsius (°C); operations were carried out at room or
ambient temperature, that is, at a temperature in the range of 18-25°C;

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

(iii) in general, the course of reactions was followed by TLC and reaction times are given for
illustration only;

30 (iv) final products had satisfactory proton nuclear magnetic resonance (NMR) spectra and/or
mass spectral data;,

(v) yields are given for illustration only and are not necessarily those which can be obtained

by diligent process development; preparations were repeated if more material was required;



R20 is selected from hydroxy, cyclopropyl, 1,3-dioxolanyl or norpholino;
wherein R20 may be optionally substituted on carbon by one or nore R23; R23
i s nmet hylwoRdod/483¢dr ogen, net hyl, ethyl, 3-norpholi nopPapydB2005/003336

cycl opropyl methyl, 2,2-dinethyll, 3-diogolan-4-ylnethyl,

2, 3-di hydroxypropyl or 2-hydroxyethyl. R4 is hydrogen or nethyl. R5 is

hydrogen bond ween, the_ - NRS-. and - - of fornula

singl e bQYH&W%Fh@VBBrM aala \fig%f? deﬁpgalu%r do tbcréfﬂgoéls (81)@4 s a
single b r eb(qq\)gg)eﬁ -CR3- of
formul a %r}%rtg?gr 5@11&? Ieﬁﬁa%te()rtgrﬁ?rrﬁggghrsga%bsent 'Igtrrrlgﬁtg%r%rfega rrxﬁﬂg further
aspect oflet¢rmenédateldiNHz tulsneg @cidsuiorio imellylesulphopislel BMS Ofde) snroveqt ynless

wher ei n: tﬁ%‘a?A i.s carbocyclyl; Rl is a substituent on carbon and is

sel ect ed®PdFHAMgatedy i i (C1- 6al kyl ) 2sul phamoyl or Cl-6al kyl ; wherein Rl
may bes okl GRGhicH syHibRld Ravk @kiORusah bRy SDEsUnd ¥piBolsYre iketls sel ect ed
from1l-2; wherein the values of RL nmay be the sane or different; R2 is

sel ect ed(viid)nelveptiratige are given iofvolumeryol@na fy v terms;@nghi ch is attached to the
-C(O)NH— f formul a at h thr R4 is
hydr ogent m??f Sgg‘i%‘%'el)e%nwethﬁggf SGAR e&fr ﬁ gtrmbﬁ%\t/\selé hﬁ]%ﬁleﬁg%ﬂ% and

- CR3-  of ioch@hfivh €CT) odeuisRigtalifect éxpodurs pﬂﬂie?wh@ﬂ&dn&!bﬁé@ ionid&aGon svagsffeeéd ned
above, or (ii) a double bond wherein R5 is ab is selected fromhalo

or cyanoby Regrersinagt Gigbats ptom mb%@ém@é@)roy elar@eémr%)b@é@a‘ratluqsrfer@@

Th d
of -t o ufis <ot pptshdl, oARIEE it Wiea KR B QENE rerfrli MafiEfeg ChTPOUT
car bon amﬂenvﬁsesahtedtthdnfasmrqabmd@g(MH)*BaI kyl; wherein Rl may be optionally

substituted on carbon, hy jone or nore nis selected from1-2: wherein
The”val s SRR MRS 1t HECORHbeReiRs SrReDnE o 5! FStdiadib ARET B A ATERbgen:
one of ApeBmonRied aﬂe%hgm‘fmhfbﬁhr rﬁﬂ@éc}tﬁ«%h&ﬁs Mh&i&semy'ﬁrev@éusfﬁﬁﬁdiea (1);
the other three are ydrogen; R4 is hydrogen or Cl-6al <yf; R5
i's hydr ogemlelfcblh)vhngdbbre&hlaewselmnebh@luSNRS and -CR3- of fornmula (1) is

bond Wher ei n B apcont . ROVEARERR BT oI RAYA o) kgAY el ©

hydrogen; or a pharmaceuti cahépfla6fpRbsppb® salt thereof. Therefore in a
further aspect of the invention there i's provided a conpound of formula (I)
wherei n: R ngTHFi s phenyl ; RietiabydroBudstituent on carbon and is sel ected
fromchl oro, | uor onet hyI | syl;phanmoyl or 1-nethyl -

1- cyanoet hyl ; W“}; sel ect ed fvr]gr%nﬂetgeltf eaFnelfi‘?i t he val ues of RL nay be the
same or di ffeEmc R2 is sel e@lg,pgi;efart@m hydr ogen Gi s C vvhr ch is attached

tothe -CCONH of forrmula (I); and J CR15 ; whe R15

hydr ogén; EDCI 15(3- dlmethylammopropyl) 3- ethylcarbodumlde hydrochlonde
HOBt hydroxybenzotriazole
DCM dichloromethane; and
DMSO dimethylsulphoxide;

(xii) “ISCO” refers to normal phase flash column chromatography using 12g and 40g pre-

25 packed silica gel cartridges used according to the manufacturers instruction obtained from
ISCO, Inc, 4700 superior street Lincoln, NE, USA.; and
(xiii) “Gilson HPLC” refers to a YMC-AQCI1S8 reverse phase HPLC Column with dimension
20mm/100 and 50mm/250 in water/acetonitrile with 0.1% TFA as mobile phase, obtained
from Waters Corporation 34, Maple street, Milford MA,USA.

30 (xiv) Parr Hydrogenator or Parr shaker type hydrogenators are systems for treating chemicals
with hydrogen in the presence of a catalyst at pressures up to 5 atmospheres (60 psig) and
temperatures to 80 °C.



R3 is hydrogen; R4 is hydrogen or nethyl; R5 is hydrogen; the bond " "
"between the -NR5- and -CR3- of fornula (I) is either (i) a single bond
wher ei n REOi2806z24836f | ned above, or (ii) a doubl e bond wreraB206¥H08386absent ;
or a pharnaceutically acceptable salt tjdsereof. Therefore in a further aspect
of the invention there is provided a conpound of forrmula (1) wherein: R ng
A is phenyl; is a substituent on carbon and is selected from chloro,
trifluorgﬁﬂaﬁior 1-net hyl - 1-cyanoethyl; n is selected from1-2; wherein
the val uggsat3.RLOYENo-PEndthelcaRBeroy lirhiBt 20k RRtbayISalaet e f rom
hydrogen; Gis (,wmcn |s attached to the -CONH of formula (1); A E and
J are CRIiif ez RIERIDGS a ogen; R3 is hydrogen; R4 is hydrogen or

thyl: R5 is.hyd hbd 5. f formul
() 1 AN ¥§jﬁg S Moo mR BP R B Ml el sor (7T e
doubl es bosmsbafigdEMetlod i $) @Q@ﬂ{%} D.408 nanl)B-(RERbL Calethylakgiehadit acidal t

thereof. In another aspect of e invention, preferred conpounds of the
i nvent i ofMethed An(77ang Mo&mmoﬁmdﬂtle@ropylethmhanm@éamlc AI2ymmek St ey sal t

t her eof ect of.t on de roc for
prepari n’&%@%ﬁéyﬁ‘s a ?eé%%qwttltﬁﬁﬁ%ﬁ%&6 3 %“5% tlegﬂltu)svl) :@géﬁatcﬁaﬁglagal t

t hereof - whidih 8D %%?ﬁli HEGS et rtl@etlba%e qﬁér?oheél' Wl@lsﬁz@ﬁﬁt?éﬁﬁa%%d%ﬂﬁ%tf(]&d as
defined 1 n fornul a conprises of: Process a) reacting an am ne of the

f or mul a Thd yrghhity weret driedrwittc NdCbfsat) ondrthica Nak$0) (s) nd yengoved nndertredusedd aci d
derivative th ' j f f la (1\).. (L. i th
an acll BEs e s pUE oUs vak uBELbY | SiBat BERE: Gt I Tedramiligaplid
Process @b, AIMRQ mm:? watar ITH} ao(zls)(svmﬁrgw (841 JSSBGt(d@WH)OSIQJB(s

r

reactlng aco ound of fornula wherein R4 is n wth acorrpound
O or ML), VM. P .90\ | i m, B0 24 (4 B0 68 0Ty 30l (BntiTRa Bo. ot

hydr ogen; t e r, Wbk, necessary:. i) converting a conpound of the
formul a ?Sr ?ﬂ?r}t @’n@ﬁ’té’f/ 4{3)npound of the formula (1); ii) renmoving any

protecting groups; iii) form ng a pharnmaceutically acceptable salt. L is a
di spl aceabl e groug, suitable values for L are for exanple, a halo for
exanplle Ex =“br brono. Speci fic reaction conditions for the above

ond aci ds of Fh SFY Y RombaRge dRthaRity By ARGy AT AR LSRN 1))
(V) may hdicamdstetng agetiabr in the presence of a suitable coupling reagent.
St andar tide counling rg_ag_er'f s—knownin the art . can
sui t abl ;ﬂfﬁlngﬂu@i\gent s, or deMB(anpl e carbonyl di i n B¥Zo| nd
di | ; " optTT T Te U

d: (r:r)étChSI ’nJWWd@*h%l %\r{BAI p;rrcljttbcﬁg'yr{ﬁ’pw} &ﬁﬁg( mrona f'€7 O’WH@&# gr?ce
of a basle for(tﬁ?ﬂtﬁff&&l@thw)béﬁzbyi]amm deH?(ESBE(ddO!lH? SB0| -/ &YdriNysroficthgH-
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conventional excipients. The conmpound of formula (1) will normally be
adm ni stered to a warm bl ooded aninal at a unit dose within the range

1- 1000 nowbgpoczmassbhi s normal |y provi des a therapeuti calPcyra2h@snnsse dose.
Preferably a daily dose in the range of£280-100 ng/ kg is enpl oyed. However
the daily dose will necessarily be varied dependi ng upon the host treated,
the partiycular, route of adm nistration, and the severity of the illness

bei ng trggagggﬁAccordingly t he opti num dosage nay be determ ned by the
practiti go@rCydio-i-setlyéahyIng/-eyieihal-8ingtd-phery@ibesiimidéccording to a further
aspect of the present invention there is75rovided a conmpound of the fornula

(1), or a pharkideutg -methyb3apireasilined3| 7 & A8 mmel), 36(81 exsnonemetiathylbef or e
f i : : taf @at t i . e
have T outinRgRtpShelod £ S AR bl MSCHIEE, S nITHOBOINS Y 1§ MERSHY

phar mace uhd dibdpromyd edpl abire (3al8tg, Chaimal) in BMF @0fmD twagatigsd bt TST R 1agent s
whi ch prg}gert%ﬁ is believed to arise fromtheir B-Raf inhjibitory properties.

Accor di ngryst ke rearponmadugvasyliluted segh bCM, gradh thep waghed with g@tes gTheprganic
useful i r i j it hat.e one or
I part By BRI NRC P ERORS: RE T Pl N b mdRg

i nhi bi t opyessfiitaond theresultiag prodicodsguaifiedbly columeddombtography utikzihgenISCOhus
t he conpounds of th resent. i nvention Vi thod for treati cancer
char act oV aga GycenrmBreT breist e o VMR M1l B ddicnip, BE0ie iy o
produce® ameEnds (wasayrs. 2l enl), TRAI@Etad: glong or in part by the inhibition
of B-Raf. Such a conpound of the invenfion is expected to possess a wi de
range of anti-cancer properties as activating nutations in B-Raf have been
observed 4 human cancers, including but not |limted to, nelanom,
papil | ar y—&#;ﬁglyd tunors, chol angi ocarci nomas, colon, ovarian and | ung
cancers. NBIAniibo-UsnekPRaémd)-8NBlymocpaRaMethehbdnR@nidavention will possess
anti-cancer activity agalnst these cancers. n addition expected that

[t 1s 1
a conpound of 4 sisPiRseieeft3-{ InGeaneilomethylathypb Y@ gsethyk 3-nitigyphagaiDhezamideange
of | eukaem l. [ i j ' r rGin s
and sarognistion A TSR R0 RESh B ) AP GS KO 3P Bt caner™
breast agthpancysatkateino Relixi ford BoursWhbn GEFaIOHBOSCObr I PBohBVEHR | On are
expected to sl ow advantageously the growh of primary and recurrent solid

t unour s dplladigp/cesbonpyas rempeedstyy filtration ard the Hifirate dvas (conepatrated undermediced Mor e

parti cul OV i or .a phar ically

accept ab ﬁéésé%rﬁ ;Jﬁ{}hr%r&ggg %g?ﬁ%&&p@g@é@nﬁ gﬁlgc’%%’t?ﬁrf‘p}%yhtgslrbgr %@%m?yts ﬁe& e primary
and recurhexahe-FabDAC) folgivai3.3 oW Bl ofsireoREgOSIAT NNRVM400 MHB}%@&SG%DH‘H, gldoy

t hose tu urg V\/nigc? are sig;r;ificantly dependent on B-Raf for their growth
and spPedtt, AP ADs br0 &edih €55 Gy 1) A-WSusoliDs 680-¢- 8 (mid), 4881(52H),

t hyroi d, »l rdies ticularly the conmpounds of the present

i nventi or%'dagrrtg’%u é?gﬁ\(gndfphgl/{%ét ment of nel anomas. Thus according to this
aspect of the invention there is provided a conmpound of the forrmula (1), or
a pharma ically acceptable salt thereof, as defined hereinbefore for use
as a nedi . According to a further aspect of the invention there is

provi ded 3iMigihyEg-oRb-24-ativRRIAthaSdlide S cdrBbPlchcld ), Oor a pharmaceutical l'y
acceptabl'e salt thereof, as defined hereinbefore in the manufacture of a

medi cafent f o¥-Aminaisephihelipacid (LOD gnS.62 mindd) Ras réanteid yvithoNymehylégtmaimida

war m bl o d.\ani,gaL~such, as n. Accordi ng t hi. ec f e .i,nvention
there 1 < ChrapRall rIvEnds B soiiBR e GRetdhel P RE R gitagfed it

phar macemoAs] The Rfeen lapdrevsakidifidior P 0%asCoald (he tshiRihg phlafiatewhd t he
manuf acture of a medi canment for use in the production of "an anti-cancer

ef fect i oldecipsktii wcowaddiraiinniglsiva M4 me (48d0) ofxcydloni-white solisl; iz 20fer feature
of the invention, there is provided the use of a conpound of the formula
(I'), or a pharmaceutically acceptable salt thereof, as defined herein
bef or 80i Méthed manuf acture of a nedi canent for use in the treatnent of

mel anoma, papillary thyroid tunmours, chol angi ocarci nomas, col on cancer,
ovarian cancefhe fellpyving fempoundavasauenased by thepresedureeaiiMethod fa8medhe ci nomas

and sarc I: R .. Kl . 1 . . . Bg{]&r eas,
and pri ng%a%%%e %@?ﬁdr tr)ég]%%’ Ics%’(?@g%{ﬂ?gédggﬂ%rfa ﬂ? lﬂlg%é%@%&hg%{%%ﬁﬁ "%{;}% , lungs
and ovar agmopridte forgiangdd as sarting idaesrialseat ure of this aspect of the invention

there is provided a nethod for producing a B-Raf inhibitory effect in a
war m bl ooded ani mal, such as man, in




need of such treatnent which conprises admnistering to said animal an
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medi canehtghtgrllpwsoid, groduction of an anti-cancer effect in a

war m bl ooded ani mal such as man. According to a further feature of the

invention, there is provided the use of iV-(5- {[3-

(di met hyMeth: m@lbenzoyl]anlno} 2- nethylphenyl) - 0X0- 3, 4- di hydr oqui nazol i ne-
i.de, . L

6- car .abl e salt .therepof, in the
nanufggt ‘Zggg%gﬁ?igémﬁgﬁanona papillary

t hyroi d tunDUA%usp"eﬁa@lbﬁrwy\p@%sﬂh pm&roph@hﬂm4mcﬁ4d1mﬁfquﬁfaz&mr I ung
cancer, | eukaem as, nanci es, carci nomas and sarconms in the

liver, kéadbexamite @da@od 19}6@8 mgel rezed) aadéO%{ePféew@bmaﬁ&Ogng P mihig

recurre mour s cal.on E

Lo b b et AT oh B B SRS AT Rk e PRy
provi dedwas feRidved bi Qﬂ&ﬂfdﬁ%ﬁltﬁtgﬁl&a%\’é@sf cdnﬁéhtfutédmideﬁfeﬁ&cﬁd pressarewargmdal ooded
animal, such as nan, in need of such treatnment which conprises

admi np@t 445 mg (B¥oxan@28hi mal an effective amount of N-(5-

{[ 3- (di met hyl am no) benzoyl ] am no}

- 2- net hyl phenyl ) - 4- oxo- 3, 4- di hydr oqui nazol i ne-6- carboxam de, or a
pharmaceutically acceptable salt thereof. According to a further feature of
this aspect of the invention there is provided a nethod for producing an
anti-cancer effect in a warm bl ooded aninmal, such as man, in need of such
treatment which conprises adm nistering to said animal an effective anount
of N (5-




{[3- (di et hyl am no) benzoyl ] am no} - 2- net hyl phenyl ) - 4- oxo- 3, 4- di hydr oqui nazol
i ne- 6- carboxam de, or a pharmaceutically acceptable salt thereof.

Accor di ngwoao@n2assdi ti onal feature of this aspect of thecrmeBnywsssthere is
provided a nethod of treating nel anomg,ggpapillary thyroid tunours,

chol angi ocar ci nomas, col on cancer, ovarian cancer, |lung cancer, |eukaem as,
| ynmphoi d_ mal i gnanci es, carci nonas and sarcomas in the |iver, kidney,

bl adder,Mﬁe, breast and pancreas, and primary and recurrent solid
tumours of t heyskiRwisPtdpounBYRiptepatddngstha pebceiidt o€ Methdtl B, weihgtid ooded
animal, such as man, in need of such treatnment which conprises

admi ni st gpprogiatostading neeiémdd an ef fecti ve anount of

- ( 5-{ [ 3feHrpthyHarRrerberzoytarror—2—rethytphenyt—4oxo=8 4"

di hydr queﬁ%; dr¢mpownd oy poxani de or a pharnaceutical |y accep HQ? &SN, ¢

P

t her eof [543 3 I ]\'/—Ei-%&iﬁ’ﬁho gf_glplgt%m%%};lgg }L{)dﬁ%ﬁggéfla?fﬂn&)@%&flf provi iesh &Method

phar macpuli c3 onposition
L/ - (5-{[ 3- (di{reehiuhidai no) benzoyl ] ami no} - 2- et hyl phenyl ) - 4- oxp- 3, 445
H Ll a a

di hydr oquinazal ine- 6. carboxam-de —gr—a—phar-Racetii-calt-y—acceptabl-e—salt
t hereof, as defined herein before in association with a

phar magetﬁiﬁai k% acceptable diluent or carrier for use in the production of
a B-Ra ry effect in a warm bl ooded ani mal such as man. In a
further FyEetinimi2-hteghvilpheanD)idoxd-her3-tarahydroidinazdinpltacanseautide al
conposition which conprises i . . .

i V- (5- {[ 3- (di Areupgansionséy\benamiper2amehaints oy drgiophauiidroduigagoing 6-

di hydr oqy OBy r L 64813Y mhoBNAUNRGSPE bh Bhibién 25FRRS @l Al t

t her eof, HA&Q%%@%%E%@QHE?@?‘&?% ?%rrgsso@z@ati on with a o BS@ )

phar maceMdOH(20ymborapiladet @ndi Rameiytdrogenetar ai @) psi dor &ilswirs. Thelpellptiva(rettionn of

t- ffect i | ooded ani nal _lnafurth
e pctl 0ot Fab ey SRR AR RT EISROY R aoa e Hee e e on

whi ch co 36%): m/z 296.
-(5-{[3- ?g(?lr]’r%te(hyﬁ%’rﬁqrzlo) benzoyl ] am no} - 2- et hyl phenyl ) - 4- oxo-3 , 4-
di hydr oqui nazol i ne- 6- carboxam de, or a pharnaceutically acceptable salt

t her eof , st d ‘i‘ned herein before in association with a
phar mace -acceptable diluent or carrier for use in the treatnent of

mel anonag._rpaphdihviMinoiuehe [Bdap®idasid chol angi ocar ci nonas, col on cancer,
ovarian cancer, Tung cancer, [eukaem as, |ynphoid malignancies, caycinoms
(B0 &

and sdfcomas Ansolion| df\Betchlokesyteryl)bsnaei agid 2 gumgy) BRCMARY B iWseas.
d pri d.rg . ' o N |
o o R A PUBIE S A PR el 0

t r eat menteadgbn Weslqiickédwith 00% MEYarkexappled adthalstOA s Ghe ot daaica pyerowasheyd
involve, in addition to the conmpound of the inventi&g@/ conventi,onal Hrgery

. : S
or radi othENaSlcorand Hsrairied ey NaSQuw- Che AtgeRics J5ve ey remvedanderfeduednor e
of the fqllQw cat KRS, . i -tunour agents :- (i)
anti prol #%%%%&%@%%%%?%rugs and conbi nati ons thereof, as used in
medi cab oncol ogy, such as al kyl ating agents (for exanple cis-platin,
carbopl atin, cycl ophospham de, nitrogen nustard, nel phal an, chloranbucil,
busul phaM“é’iﬂ‘lﬁﬁt rosoureas); antinetabolites (for exanple antifol ates such

as fluor @qurﬁ@g 11565 o) du@®n o IN-HRARIF RS Liditr St ny BBdZkhider al ti t r exed,

nmet hot reXxate, cytosl ne arabl nosi de and hydroxyurea,; antitunour antibiotics

(for exanpl e a@ntdhwtamyaf 3-fdndthlamme)sutfopyllrenzoic aoidy(dathoddh &F-0Bigei n,

daunonycin, epitubicin. ,idarubici m t cin- Glino L 0. an

1 nr any TR EPREL L e e Br etk Ry el B REP e E 2.3

Vi ner iggt 11998 YD B AEGuRS in Y0 RASTDMEF g ti¢hte@ KethHATURRH0tR S @3dBmb], He2 t axol
and taxotere); and topoisonerase inhibitors (for exanple

epi podopleyilvptTheirerstibn ks stiwgbati e Cafod 12 bnimsoEhaiactinmsuasqusachedsyi8i He@n and
canptothecin); (iji).cC tatic agents su as antioestrogens (f:0or exanple
t amoxi fer"}‘}“Il F’%}Faéﬁﬁdf‘éﬁléﬁcg‘gf PYEIE ?%&F%}%S%&PEH%%&%WOF%SGD T@r?esglggggt rogen
recept or cgesed RO ALA FHtrhAiGH toRIRRI £ of Moy @S tHeARENed paHEANAABENS (for
exanpl e bicalutam de, fiutam de, nilutam de and cyproterone acetate), LHRH
ant agoni sts or LHRH agoni sts (for exanple goserelin, |euprorelin and
buserelin), progestogens (for exanple negestrol acetate), aromatase
inhibitors (for exanple as anastrozole, |etrozole, vorazole and exenestane)
and inhibitors of 5a-reductase such as finasteride; (iii) Agents which

i nhibit cancer cell invasion (for exanple netalloproteinase inhibitors |ike
mar i mastat and i nhi bitors of urokinase plasm nogen activator receptor
function); (iv) inhibitors of growh factor function, for exanple such

i nhibitors include growth factor antibodies, gromh factor receptor

= Vs o o e - o~ = oy o o LR S N 1

j




famly tyrosine kinase inhibitors such as

N- ( 3-chl or o- 4-f | uor ophenyl ) - 7- net hoxy- 6- ( 3-

nmor phol i r’epro@meyy3qui nazol i n-4-am ne (gefitinib, AZD183®LT/GB2005/003336

N- (3- et hynyl phenyl ) -6, 7- bi s(2- met hoxye§jhoxy) qui nazol i n-4-ami ne (erlotinib,
OSl - 774) and 6-acryl am do- N-(3-chl oro-

4-f 1 uoro&henyl ) - 7- ( 3- nor phol nopr opoxy) qui nazol i n-4-amne (Cl 1033)), for
exanpl e KB t ors of the pl atel et -derived growh factor famly and for
exanple inhibitors of the hepatocyte growh factor famly; (v)

ant i angi ogeni ¢ agents such as those which inhibit the effects of vascul ar
endot hel 1.al gAcatdpofiad obform(fadi): exanpl e the anti-vascul ar endot helial cell
growt h factor antibody bevaci zumab [Avastin(tm], conpounds such as those
disclosed in International Patent ApplRcations WO 97/ 22596, WD 97/ 30035, WO
97/ 32856 and WD 98/ 13354) and conpound wor k by ot her mechani sns (for
exanpl e |inomde, inhibitors ofyintegl Ny4 P?Ofuncti on and angi ostatin);

(vi) vascul ar damagi ng agents guch 4 bretjast ati n A4 and conpounds
di scl osed in International Ratent Appl igat 99/ 0286, WO00/ 40529, WO
00/ 41669, WO01/ 92224 W02 04434 qnd W02/ €82 &3; (yH-N antisense

t herapi es, for exanplé t\hose/which are directedto/fhe dar ts listed
above, such as ISIS 2503, Tan anti-ras antisense; (v'iiélge t her apy
approaches, including for exanpl e approaches to rep aberrant genes such
as aberrant p53 or aberrant BRCAl or BRCA2, GDEPT (gene-girected enzyme
pro-drug therapy) approaches such as those using cytosine deam nase,

thym dsne kinase or a bacterial nitroreguctase enzyne and approaches to

i ncrease patient tolerance to chenotherapy or radi otherapy such as

mul ti - drwgeessi st ance gene therapy; (ix) inmunotherapy approaches,

i nel udi ‘ ne . A !
| unogoni of ¢ SIS Fubdcs B AleroePoivh YReRRPIAAIIRR oIS RERE A 1.
such as mbieey thatkitlogéh manpbe bptotally sdbgitutgd analgoeypt setartedrfogh &3e col ony

e e RBeS e i ERTREE bl FOE) ln RELERET .
SoPr ST EUR . SHAEE  ikaty lns shgha oadcapoc i

using an otypiré anti I es; udi ng for
exanpl e Ch¥llymlyl, 65 tsalbosy, (AgatkhaoydCirdatkahdylaxyd NotGealkyhhinbic or s of cel |

cycl e cheg i nt.s.(eqg. checkpoi nt. ki na . 1 nhj.bitors . of aurora kinase and
o%/her ki &&Z’E@l-‘iaﬁv&(ﬁfg‘&oi ﬁl'ﬁ?ﬁiaBgY@mH??difg{ﬂléﬂl%ﬁhga}réarP%ul ation (eg mitotic
ki nesi ns)y v ang.alk &@&ﬂ@a@%&h@md)mha%ﬁpmn 82dC( Hlkoxgoatebial i n

+] 0 b t4 . .
ant agoni st's, 1 ncludi ng eridot hel i'n ‘A”ant agoni sts, endot hel'i n B "ant agoni st's

and endoiVHE) kalky)suthaBioyh a6 -salkyl)FalphareripC esaliyivdphoasanimLel 1 (WO 96

40681 atrase and YMb98. ch, conj.oi nt _treatnenpt .. be, achi ev by
nay ofS EPERFEIEE SEfrecr BRI SpSE I ufby bt SRR, g oL O R
conponengge G mbilRR’ hBiviERin if Stie Re@AITPLINREIRAInPEO NG SoRPihaynitiogercoapounds
of this invention wthin the dosage range dgscribed hereinbefore and the

ot her phbg piticeally setstijutedey ¢ sraageplectif fisihRit s approved dosage range. In
addi tion to tH% {eldbt&d ﬁrélptohfrﬂ%? 'ﬂfe %gr%s%f 8 m th€ Qaﬂéf"@ﬁdcﬁﬁgfen{;or mula (1)
y ptable sa ul as -

and their pharmaceutica dcce ts are”al'so use

phar nacol ogi cRF i¢ setdctedi frorh hedidgse halonritto, ayewhoshydraay, dii fhadromathoky,i amiuo,t r o
and in vivo test systens for the evaluatign of the effects of inhjbitors of
B- Raf 2f ncarhpreh §48r50Rn MeEapios sulphaoyly ss,aﬁ%géz,-saﬁ@% F%@WLQM? PX%s and
mce, as %ﬁ, ! () S IR RB SV V- hemihé) the above ot her
phar macegs)' ?aﬁﬁqug&%%'g%iﬁtl gd,}yb‘,rq(r)(gé'ss, gﬁélﬁo’ggwugcé%glﬁg )%Sgi Cament manuf acture
f eat ur esCy. tdlleanallaanina tN-(@; alkyl)parbamoyle i, MO ogiliydpatasbafotl e .atkyt8(ds of t he

i nvention, descrjbed herein alsgo apply I The,invention will now be
il ustraW@EreW{SR)etofzmaﬁ%dg c ﬂnﬂ}‘k(glma@y}m_ whi ch, unless stated
ot herw SR/'}N-SCP.sa QUMM RS, ALEIkYIsWBRoAlatBR, 8880&REFIRIE drEBkier@BBRARIANS

were carried ouf room Or anbi ént "tenperature, that is, at a fenperature
i n t h@5r whereiroR” 18y B& Optigually subsjiguted os odrboi by snever mortr R épanshherginiyspidus

cvapor ot BYCRGH PERBEAR Prbettied oD rabBamelbt artondll stShlifdly RO,

bat h t enpgsddfiémaf4;up to 60 0C



(iti) 1n general, the course of reactions was followed by TLC and reaction
times are given for illustration only; (iv) final products had satisfactory
pr ot on nuwbeass/amgphet i ¢ resonance (NVR) spectra and/ or massGERpEssb dat a;
(v) yields are given for illustration oply and are not necessarily those
whi ch can be obtained by diligent process devel opnent; preparations were

repeated if nore ymterial S I ired; (vii) wh iven, N ta is in the
form of del taOQFaqt{Esﬁf ranﬁ]rgj?%? Vﬁ?qébﬁégﬁé}{?dﬁ% Ehedﬁg?%é v 8#‘1“%‘%3?% 211epc§per
mllion ¢pRmke RlAlddéRy S18sd ROBICRP gt Nane (TMS) as an internal standard,
determ ned at 400° MHz using perdeuterio dinethyl sul phoxide (DMSO-d 6) as
sol vent unl esB’ encBfnirs endepetidentleskleqted frymdiydrmgenl hady mitiod, Syhzoy bydiosys ~ usual
meani ngs; .. Sl _units and.synmbols are used; (viili) | vent ~rati gs~ar iven in
Vol e vBIERESTR R i, SRRt CrbpaG bl bR G el on
ener gys Otz_ga@l(ﬁkrﬁ@lfsﬁlﬁo%)@\ﬂ}ldl.%akﬂnd NeC GhREhGAbxy, AN ghik§Namfdo) mode using a

di rect exposuré probe; ere indicated ionization was effected by el ectron

i npact (MIN-(Cfealkylaanoino hondalraneaaminor ABC1otlkeDessbaraeyr ay (ESP); val ues for

m ' : | | | Vi whi ch. i ndi t

Tomort et NG SR RID iR i 038l AR PREABLTIDS 87
wh bawy1gsul CIN, NgQ,. il 1000 IpHoat1 i bed i

B vt o o oo vavant & 1o

| 1T
t hose usebeaychirR prosvetstesyelykfp |-'e‘fvh<{rﬁin)1%taf%]é R 'f’)md@wr?@nﬁb Bf earh gthcs mayrhev e

b s 7~ i - lL-vlons, i \ead LN | i
noat ocomisHAly WRsHATAEAPEREE b, B0 ot L ankt rtetpin it st ARV b AR T,

et hyl acet a0I¢; mERG! that fifrogemmh pb aptiomafly ophstiutad by hgragr seledtedfiabeR'?;
hydrochl ori de dr.oxybenzotri azol i chl gr onet hane;., and DVSO
dt met hyl su phB?F‘OB _ B%am?gpepé@@v SP@F@?%@W%P%%%’ ?l-@élf?ne »um
chr omat 0@{.@@@%@&21, 1292108, Afdnpl, SRBEKEH, chlgakgs&ars-ﬁﬁéﬂ lpdges used

accordi ng manhuf acturers instruction obtained from I'SCO, Inc, 4700
super i or N¥-(@egalkiyloabhmoylNEhetd$AR amhR® ndepandentty dfeaah BleCinay bf eptionadlya
YMC- A 1&) reverse %ﬁ; HPLC Col ggzn wi th di nensi on 20nm 100 and 50m1 250
in water FESBRES S % PTI98 9 A >as nobi | e phase, obtained from Waters
Corporation 34, Maple.street, MIford NMASUSA. (xiv) Parr Hydrogenator or

Parr shaker tths&oRr¢dr ogebeitveenstherMRsyandsfR 1 of fopmulai(Dhg cithia i) dannglepeond

hyd ' f - IR .5 at h 60
oot o) ey BehDE’ Bt SRR Ry 8 AP ISl Aol FRAURSE if ol © 21 ToSPheres
1- met hyl et hv DRERByRPamd®R* a-inddpeydapliesyletéd dom Balddiitry chyanoyihydeoaly ne-
6- car boxam de A sol ution of '
- (5- ami nBt Dmﬁﬁvw a9, carbgxy-cgrbameyhyRereARts- supbrmAE: &1-cllylpbxafeayl

Met h - (e » he_peet il b i i d
(Not hag) STST TRt LR, A Pao S e ©175%
mol , 3. §,}qGi-sajkyilhadine, CofalloMeylsasnd, Ne6E edlkpcarbeiadyl, (186 ng, 0.490 mmol ,
1.2 i h t] i 50 C f h . Th ti
Guenchod f e B aReYacr s &l Bhesh <ino g CamKeSRabatr i og with

Nadl  (sal)(RRalicyheiMpRbsON Ks l%mﬁ%n{%g@g@&ﬂo odﬁ.EamﬁQuﬁlgégly%rﬁgg,u;e 'me['E

I ti i d ified PLC
;glsiud I(gg@rgc?qykkl&gme%yéceyﬂyléég(wherr:in)R, > Bgé)qrgll, ﬁﬁ%ﬁydep@admﬂy @feacly) 8. 36

(55580 B 88 ol Byl ob o b9 8ad e b o ylin i 7 4 0
Exanpl eshéerbcydisl doatdimydnnNIE-afipietynitlst niesgnpngpied estionylly hebsitunektsiud group

Exanple 1, using the indicated starting materials. Exanple 6 N-(5-i\3-(l
- Cyano- selected from R™;

1-methyl et hv DRergoyd, 361 ek RIRMhHi e BiehdepRidhtly «dieBied wbh Bitel aBanazo!
-0-, -NR®)-, -C(0)-, -NR®)C(0)-, -C(O)N(R?")-, -S(O)s-, -SO;N(R?)- or -NR*)SO,-;
30 wherein R25, R26, R", R and R? is hydrogen or C;¢alkyl and s is 0-2;
RS, R R™ RY and R* are independently selected from C,.galkyl, Ci.salkanoyl,
Ci¢alkylsulphonyl, C;.salkoxycarbonyl, carbamoyl, N-(Cy.salkyl)carbamoyl,

N,N-(Cy.¢alkyl)carbamoyl, benzyl, benzyloxycarbonyl, benzoyl and phenylsulphonyl;



A stirred m xture of iV-(3-am no-4-nethyl phenyl)-3-(Il-cyano-I| nethyl ethyl)
benzam de (Method 5) (102 ng, 0.348 mmol), 3-nethyl-4-o0xo-3, 4-

di hydr oguwoaawli2mss66- car boxyl i ¢ acid (Method 6) (84 ny, POTEAR0MAMOBI36and

dii sopropylethylamne (182 nm, 1.04 mpiz_3.0 equiv) in 2 mM of DV was
treated with HATU (159 ng, 0.417 mmol, 1.2 equiv). The reaction was stirred

at 50 C for 12,hours. reacti.on was nched wth ted with
Et OAc. The or Jani 8€les Jgr ]i‘ai‘ﬁt 1jres ﬁyﬂﬁ%ﬂyg?éﬁtf‘&ﬁaf egﬁ %&r?rgatﬁ

renmoved r 1i methsletid 1 Wash |ﬂ1 g | foy oI urm
chr omat og@g%h;irﬁw:égﬁbﬁgﬁ?p H%CB@%IP Earﬁnﬁ(l)}tEt Obfc§,ar?d}g,NEO-l @W b (IZJI vtgq: 128

of |ight ageejldyomeﬁryﬂamﬁn@7e7th@1ammmd(lm]®ylam@)0 digthy2amipe, N1m9thy111&}eﬁw Jueinoy H)
8.82 (d, IH), 7.80
(m 2I(—|) aGFIﬁ})}ém r’&lﬁthy’lfk%’@“‘(oﬁf;"é%%“flbg%wmp i éme@yg%"b(aﬁ“’% 2. 22 (s,

3H), 15 714]N-ﬂlet@l‘&arb&[ﬂl@yl4ﬁQné?ﬁﬁp]Weﬁiyﬂ&Foa@ioy$trﬁéthyllﬂﬁo I\&hﬂﬂn@,lrﬁetwmmmgd
3- Cyanonet hfél -benzoi c ‘acid nethyl ester A suspension of

rret hy! - 3ethiisuipbinyl.iyesyb efiytaphopy 3 nethexysebanylaihoxysalosddi um cyani de (4 33

g, 88.4 e 0

Pours.. TRERFbLePeBRaTS Mo BRI byl e PRl 0 o Bheiplan Bl 2,
wth Et OA@N(rﬂQﬁymvemy?}@ulph‘Ehg)y{)onbl ned organics were dried with Na2SO4(S)
and concentrated under reduced pressure. The resulting residue was purified

by col urrﬁf%Eh%@&?@@ﬁ@@h?ccﬁp‘iab]ieﬁ%&’%wfi SCO syst em (hexane- Et OAc) to give7. 2

g (709 | 7% I 7. 60
| lf%) %ithggé ;?1‘6(/ ?lﬁﬁatg%}d 081}%4&1((%&)910 {[? (%eﬂ-}fyla&@o)bf%&ﬁ}\mt Irl]%}dti)

3 fI - Cy aneidydphehiiydedstoy3 ybh]nmboqmmﬂnwé{da;uoxmi@r A sol ution of

3-cyanonet hyl - benzoic acid nethyl ester (Method 1; 7.2 g, 4 1.1 muol) in

anhydrous DMSO (80 m) was treated with sodi um hydride (60% 4.9 g, 123.3

mmol, 3 8q). Jﬁﬁi uh@dk dRni@S, e R pﬁ%@a@eﬁmﬂwag&p%lé)s@u H&80f, RAGhINRIA

m xture was stir é)at 25 C for 12 hours. The reaction m xture was then

quenchedmmlallm\]{\mﬂereu(BﬁJ[gMIS)plmmdl extracted with Et OAc. The conbi ned

or gani g were dried with Na SO4(S) and concentrated under reduced pressure.

The crldde product was purified by colum chromatography utilizing an | SCO

system(hexang@n%dbpf&hi@a ,or 8 ph&ecedticad @e&@wﬂleemtmrbof M\Ra{tﬁ’éﬂlo

MHz): 8.05 (s, IH, 7.90 €3 7p$15 d, IH), 5 (m (1 :

1.62 (s, ireeiher ploim 2@p clam@hwhlersmél ds a@v@ﬁblennomeqrhw émdwssﬁbléﬁﬁéifr@mal&

AR T i S R R TN e e L R t%%ﬁi*ﬁ& :
| i t hi um By dne¥i Merd ; ¥he@in R iR lettedade haloBr@ymost ure was stirred at 25 C

for 12 hours. The volatile solvent was renoved under reduced pressure and
t he réQuItlng soI ution was diluted with water, then acidified with 10% HC

to pH = }- f hed
Lo PR B RO o pll 5 bl iRty BBatpey (bt IRl
IH), 7.6m én:jr oriel-d)fcla?mél’o I wherki)n 1skelﬁ®te(l£ronﬁ®4)2 witinl $9 vikehofR 4may be the
3-(l-Cvano-1 - n&}&g yl ethvD-i V-r4-met hyl -3-nitro-plienyl)benzam de A m xture
of 4 met RIS 8L HULFBENi | i ne (2. 74 g, 18 mmol ), 3-(l-cyano-I-nmethyl et hyl)
benzoic acid (Method 3; 3.4 g, 18 mml), EDCl (6.9 g, 36 nmol), HOBt (2.43
g, 18 mmol ) and diisopropyl ethyl amne (3.48 g, 27 mmol) in DMF (30 nl)
was st25r bed atA @mlp@uhdrof f@‘nhldmfli, orirpbammumqaﬂympmm’oée sedisheteofuaselaimadn DCM
and t hen. vvashed(;%a Th t h vvas dried with NaCl (sat) and
then Na2EFPYINC OFF ‘gw € %adﬁf/’ &R pressure and the

resul ting product was purified by coI um chr omat ogr aphy utili zi ng an | SCO
system (hexane-Et OAc) to give 4.4 g (53%. NWVR (400 MHz): 10.50 (s, I?
8.40 (s, 6l H), A7compopnd®f formudagl), oz aphaymacewiially Boempiable Sadiiherepf; gs daime

o o e T2 ELRRAEH ¢ Safon'ss SHARa S el i¥he yPRAREATIIR, A

1- et gl @t 4l )aré ¥R whetdiy R! s higlifogepheny| ) benzani de (Method 4; 4 g, 13.9
mol ) and 5% Pd on carbon in hydrazine hydrate (100 m ) and et hanol (100

m ) was heated to reflux for 3 hours, then stirred at 80 C for 12 hours.

The pal | adi unt,c g@g gcg{ﬁﬂﬁ’é’ ast v pfhgﬁﬁa{c@ﬁt?i&ﬂyaggeptt%‘?e §did théRL€ a¥@Simed

concentrat ed un
in any one of clalms 1-6 wherein R is hydrogen.



pressure. The residue was purified by col um chromatography using an | SCO
system (hexane-Et OAc) to give 3.7 g (919% of an orange gum NMR (400 MHz):
9.95 (s, wbioocd2@36(s, IH), 7.90 (d, IH, 7.70 (d, |H), peTaEB20050083dp, 7. 05
(s, IH), 6.80-6.87 (m 2H), 4.85 (s, 2H,_2.05 (s, 3H, 1.85 (s, 6H); mz
293. Method 6 3- Met hyl -4-o0x0-3 ~-di hydroqui nazol i ne- -carboxylic acid

4- Am noi sophthalic acid (1.00 g, 5.52 nmol) was reacted with

N-net hyl formamide (15 nl) at 180 C for 4 hours. The reaction was quenched
wi th H2GQand g@oh@%{lﬁ'@of"foﬁﬂuﬁt(ﬁb‘%r a PREIRUIMAREBY hédtplablasltAldreoff heglaipiddh 10%
HCl and the resul reci pitate was collected by vacuum filtration to

gi ve 5041nrtg1y(o@5%fcbfma1-§ie$’hanvm%u$ bydrogéndor Gale2lkyd5. Met hod 7 The fol | owi ng
conpound was prepared by the procedure of Method 6, using the appropriate
am no-benzoic acid (commercially avail abl e unl ess ot herw se indicated) and

the appropri aAQ:oBRfoﬁﬁdTbﬂﬂ)rﬁhﬁlasqw& b PHarRcalticall$ a&&bﬁt@ﬁ: Rt4hdXs¥; & claimed
, 4- di hvdr oqumazol i ne- 6- car bo chloride A solution of

4- 0X0- 3, r yTi-G» hed 3
nmol ), oé’aﬁ‘?mﬁg gfrélhﬁﬁ?oﬂﬁ%lﬁnﬁ heb .94 M?%&ngﬁ%qU| Vaﬂ& d§gat t| c

(50 M) isra SKEW bndvdnd RiGis hytiiogeed at 25 OC for 12 hours The sol vents were
renmoved under reduced pressure. The resulting product was utilized w thout
further purification; mz 209. Method 9 10

4-Chloro;g-C Acfo}'rg)%ﬁﬁ&r@f RoliREY QY h ﬁgilrr%rcb&jcfcaﬂy §éﬂeg§ab¥érbaﬁfthereof as cla1med

4- chl or o- 3- (tr|f romethyl ) benZoi c aC|d (1.0 mol ), oxalyl

Ch|0l’| e. (0.59 8 [V, W < 5

(10 rﬂ§ ey e Of 8]&113? }f mh%r?lg%h%o CH(jur S. %‘?ﬁve%ﬁtﬁévé\ms alv?ea/lr:(e:ﬁr g)rgg%/ed! hpggCM
reduced Rressublesbondehei€ls B td stgeptr oduct was utilized without further
purification; mz 244. 15 Method 10

- (2- Met hyl - 5-ni trophenyl V4- oxo- 3. 4- di hvdr oqui nazol i ne- 6- car boxam de A

sol ution f4 nyl am ne (365 ng, 2.40 mmol) in DVF (6 m)
was trea ie)d gggogf%@aﬁ@gr oqui nazol i ne-6-carbonyl chloride (Method
8) (500 ny, 2.40 20 mml). The mixturey®as stirred at 25 C for 12 hours.
The reaction was then quenched with 10P6 NaCH(aq). The resulting solid was
col l ected by vacuumfiltration to give 31\@3682% of a light yellow solid;
mz 325. Method 11 25 O

JV- (" 5- Am no- 2- net hyI ph 4- g 0-3
suspensi on of iV-(2 Rggt y
car boxam de ( Met hod \SO(V Pd“®n carbon (100 ng)
(100 M) in MeOH (20 rri) placed on a Parr hy. Rt 50 psi for 8
hours. The pall adi um carbon was renoved by filtrati dthe filtrate was
concentrated under reduced pressure to give 30 485 (849 ; mz 295. Met hod
12 The foll owi ng conpound was prepar ed by the prochure Rt Method 11, usi ng
t he aﬁgroprl ate starting material. bEOd 13

- I 5- AP no- 2- net hyl phenvD- 4- oxo- 1, 2, 3 4-Yet r ahvdr oqui nazol i ne- 6- car boxam de
A suspengiperipf - (5-am no- 2- net hyI phenyl) 4- oxo- 3, 4- di hydroqunazol i ne- 6-
car boxam de (Method 11) (240 ng, 13.9 nmol) and 30% Pd on carbon (50 ng)
(20 m) in MeRing&0s phonykias pl aced on a Parr hydrogenator at 60 psi for 8

h Th L adi n1 b 1 he filtrat
nes concent F aked LS RPRGR eI RIS S bl RR A, poe.
Met hod 14 Rdirhéth ?gﬁlbuérﬁawwnsmbﬁ@pwdpmﬂjye aC| d 15 A soI ut| on of

3-(chl orosulfony benzoic acid (2.60 g, 12 was treated

with @Pnet hyl aif sedecte fyonm 124 whqgrein flge mlues@%mybeghgs%pw&e;qp ser 30 min,
t he reaction pas %ﬁg&%@ﬁn‘ﬁymg&g% HCl and extracted with Et QAc. The

organi cs were was
G is C which is attached to the -C(O)NH- of formula (I); A, E and J are CR"; wherein

ydrqu|nazoI|ne 6-

RY is hydrogen;
R? is hydrogen;
25 R* is hydrogen or methyl;
R’is hydrogen;



with NaC (Sat) and then dried with Na SO4( ) . The organics were then
renoved under reduced pressure to give 1.80 g, 65% mz 229. 20 Method 15
3- [ r Di metwpl2a0/maes3s) sul fonyl ] -1V - (4-net hyl - 3-ni t r ophenpCT)dB2nesz0838e A
solution of 3-[(dimethylam no)sulfonyl lgggzoi c acid (Method 14) (1.00 g,
4.36mmol ), 4-methyl-3-nitroaniline (664 ng, 4.36 mol) and

di i sopropylethylamne (2.3 m, 25 13.08 mol, 3.0 equiv) in 10 m of DWW
was treated Wi 2100y &n the ARTYRY -CRA2-2rEGHkhNA M Tmthreﬁ@&a 5@B1RRd
stirred at 50 C for 12 hours. The reaction was quenched wth H2O and
ext r act edvheirtih REtiGcdefiep pbavieppt @i) @ doublelboad wherdimg” israbsendy ocess, thus the
solid was coll ected.by vacu filtration to give 1.14 g, 72% of the desired
product ; PP §%%%C@%?a¥?¥af?epg€%l% toth?‘ﬁﬁo f fornula (1) : (1) wherein: Ring A
is carbocyclyl or heterocyclyl; wherein if said heterocyclyl contains an
-NHhoi ety that nitrogen nmay be optionally substituted by a group sel ected
fromRS3 1Rl i SA gompond affermulafDcar bon and is sel ected fromhalo, nitro,
cyano, hydroxy, trifluoronethoxy, am no, carboxy, carbanoyl, nercapto,

sul phanoyl, Cl1-6al kyl, C2-6al kenyl, C2R6al kynyl, Cl1-6al koxy, Cl-6al kanoyl,
Cl- 6al kanoyl oxy, i V-(Cl-6al kyl)am no, N ( G- 6al kyl ) 2am no,

Cl- 6al kanoyl am no, i V-(Cl-6al kyh) car Yy, 1 IV-(CLl-6al kyl ) 2car banoyl ,
Cl- 6al kyl S(O a wherein ais O 2 al ko)lycar bonyl ,
- (Cl1- 6al kyl ) sul phanoyl , A VRCE6alk ' A R>

Cl1- 6al kyl sul phonyl agRho-{—<ar bpcyc Y- R 7- hager o N/I -R 8-; wherein R1
may be optionally substituted on carbon by one b\j re %ﬁ@d wherein if
said heterocyclyl contains an -NH noiety that nitrogen y be optionally
substituted by a group selected fromRlO ; n is sel eH\fromO-4; wherein
the values of RL may be the sane or different; R2 i@ selgated from

hydr ogen, hal o, nitro, cyano, hydroxy, trifluoronethoxy, am no, carboxy,
car banoyl, nercapto, sul phanoyl, Cl-6al Kpl, C2-6al kenyl, C2-6al kynyl,

Cl- 6al koxy, Cl1-6al kanoyl, Cl1-6al kanoyl oxy, JV-(Cl-6al kyl)am no,

i V- ( CL- 68legtlgd)ffomkini no, C1- 6al kanoy!l ani no, i V- (Cl-6al kyl ) car bamoyl , L

G- 6al konytarBotm o ey ehpEPEEX e PRSI o5t phamoy

Cl- 6al Ky|dhydobpriydzaliner6;cademxbogdec| yl -R 1 1- or heterocyclyl-R 12-; wherein

R2 may b tional substituted. on catbon on r r ;and .wherein
if said ﬁ%@gﬁl&?&v 1%7&%@%@%%@%1)8%2@%@&@%?%@' 1°E‘{)T‘§g‘€'ﬂlj§1%§‘3?ql&‘é‘aZ°hne‘
opti onal lg/cspbelitisit ed by a group selected fromRl4 ;one of AL E, Gand J
is Cwhichis attached to the -C(ONH_of formula (1); the other three are
i ndepend¥(5-{[4chlerst2trifluorangriy)benzayl] Binghd-mehylphenylhrdeperident | y

sel ected f.rom hydrogen, hal o, njtro, cyano, hydroxy, trifluoronethoxy,

am no, c Wﬁ%ﬁlﬂa&?ggﬁgiﬁ?&b%@?‘b&t o, sul phamoyl, C1-6al kyl, C2-6al kenyl,

C2- 6al gy Nyd(2-nfetiny3- Ko ¥riflforamkRnpDénzo 'aﬁlafid? RaWIPAYxo-1(X3,3- 6al kyl ) am no, ,
-(C 1- 6aUc;(/I )2an}1'6no,{<[ é&ii-d6al kanog?am' n?,] i V- gl%a)ﬁkyl ) car banoyl, , -(C

1- 6al ky| tetraydrnaminprolineto-sabryangdey a wherein a is 0 to 2,

C1- 6al Ky Lo bhangsiibond) AR elopl BRI ey fopkn P Hh EHORGATRY.
R3 and RiBhydicqpediing-bycatfoxamide; ot her may be optionally substituted on

carbon by one or nore R18; d. wherein if said _heterogyclyl nt ai_ns an
-NH i éWS-r{[%aélwappz}g@ﬁthaf@@l%ewyﬂawa}q}yz-%ﬁmw é-wthaﬁéwéa-&i-e| ect ed

from i @Hﬂa e, dently sel ected from hydrogen, G - alkyl,
Cl1- 6al andé}?ﬁ,ﬁlo 1- ggﬁﬁ???ﬁﬁg’ %ﬁﬁé,’ Cl- 6al koxycar bonyl , carbanoyl,

JV- ( Cl- 6airkyphhomeadeaticafly aacaptdble saliGhdre6fl kyl ) car banoyl ; wherein R4 and R5

i ndependently of each other may be optionally substituted on carbon by one
or nore R; the bond " "between the -NR5- and -CR3- of formula (I) is

either (i3 a si Bgic@ss%ﬂﬂreﬁﬁgiggeé %@5(?&11%1 %*%%3%98 dr 2BRMhacftichlly dccap@Bleb! e

bond wherein R5"is absent; RI, . 20 are independently sel ected
f r om hal calt thareds, asostaimed i plaingty whichiptdages, erhetdin xsriabdmanaounless obhsxyise

b | t | | Cl- 6al.kyl , C2-6al k |, C2-6alk |,
o ol et A R S R ot By 2 0T Ko e

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




NSN- (C 1-6al kyl ) 2am no, Cl-6al kanoyl am no, N (C 1-6al kyl)carbamoyl, N3N-(C
1- 6al kyl) 2carbanoyl, Cl-6alkylS(O a wherein ais 0 to 2, -

al koxycarworzgde/02b36C 1- 6al kyl ) sul phanoyl, N, N-(C 1-6al kpCraRehgammsasgl ,

Cl1- 6al kyl sul phonyl am no, carbocyclyl-R gg1- or heterocyclyl-R 22-; wherein
R9, R13, R18 and R20 independently of each other may be optionally
substituted on carbon by one or re R23; and wherein if said heterocyclyl
contains an -NH noiety that nitRogen may be optionally substituted by a
group selected from R24; R7, R8 R11, R12, R16 R17, R21 and R22 are

i ndependently selected froma S B@% d, , -N(R 25)-, -CO-

-N(R26)C(O) -, -C(ONR 27) - , OZN(R 28)- or N(R29)SOZ-; wher ei n
R25, R26, R27, R28 and R29 i rogen K=FA5al kyR3and s is 0-2; R6, RI0,
R14, R19 and R24 are indepeNdentTy sj%ectpd fr i -6al kyl, Ci1-6al kanoyl,

Cl- 6al kyl sul phonyl , Ci1-6al koxycar bon

; Yi(Cl 6al kyl ) car banoyl ,

C
, JV- (C1- 6al kyl ) car bar noyl , benzyl, benzyl%& benzoyl and
phenyl sul phonyl ; R23 is sel ected from hal o, N cyano hydr oxy,
trifluoronethoxy, trifluoromethyl, am no, ca oxy, gar banmoyl , nercapto,
sul phamoyl, nethyl, ethyl, nethoxy, ethoxy, acetyl acet oxy, methyl ani no,
et hyl am no, di nethyl am no, diethylam nqy)- et hyl -1i V- et hyl am no,
acetyl am no, iV-nethyl carbanoyl, JV-et hyI car banoyl, , JV-di net hyl car banoyl ,
N,iV—dieMW&Hmambbﬁﬁyhnubﬁﬂﬂhyl-|V-ethylcarbannyl nethylthlo et hyl t hi o,
met hyl sul phi nyl, ethyl sul phinyl, nmesyl, eth sulphonyl, met hoxycar bonyl ,
et hoxycar bonyl, -nethyl sul phanoyl, N et hyI syl phanmoyl , N,
- di net hyl sul phanmoyl, A iV-di et hyl sul phams Qr - met hyI -i V- et hyl sul phanoyl ;
or a pharmaceutically acceptabl . eof{ﬁhtrlthe provi so that said
conpound i s not -(5-{[3-(dineth3Féﬁl zoyl ] am no} - 2-
nmet hyl phenyl ) - 4- oxo- 3, 4- di hydr oqui nazo e- 6- car boxam de. 2. A conpound of
formulg (1), or a pharmaceutically accgﬁi)abl e salt thereof, as clained in
claiml wherein Ring Ais phenyl. 3. Aconpound of formula (1), or a
phar maceot amadtivytedmemealtvh’evastaBEOf hereof, as claimed in either claim1 or
claim?2 er eip RL is a subst] uen% carbon and is selected from hal o,
N, JV- (C1%¢6 %qeﬁ%rfgﬂ}n&ﬁmpeg OERY z{m wherein RL may be optionally

substituted on carbon by one or nore R9; wheregjzn RO is selected fromhalo
or cyano. 4. A conpound of formula (1), or a pharnmaceutically acceptable
salt thereof, as clainmed in any one of clains -3 whkerein n is selected
fromO0-2; wherein the values of RL mayQbe tlife Sayfe or different. 5. A
conmpound of forrmula (I), or a pharpmace ticalhy/g ceptable salt thereof, as
claimed in any one of clains 1-4£& whexe€l mRZ i ebggi ed from hydrogen. 6. A
conpound of forrmula (I), OKRQnr‘.fha:eut&cally accepﬁable salt thereof, as
claimed in any one of clainms 1-:2 efein Gis Cwhich is attached to the
-C(ONH of forrmula (I); A E and J are CR15 ; wherein R15 is hydrogen. 7.
A conpound of fornmula (T), or a pharnaégﬂklcally acceptabl e salt thereof,

as cl gj Hdﬁéaﬂ% ﬁnggégtalns 1-6 wherein R3 is hydrogen.8. A conmpound of
formula ) arna itically acceptable salt thereof, as clained in
any one of clalns 1 7 wherein R4 is hydrogeg? or Cl-6al kyl. 9. A conpound of
formula (1), or a pharnaceutically acceptabl e sagt thereof, as clainmed in
any one of clainms 1-8 wherein théb > &1 the -NR5- and - CR3- of
formula (1) is a single bond and s hiydrogén. 10. A conmpound of formula
(I'), or a pharnmaceutically aCC?ﬁS xS t greof, as clained in any one
of clainms 1-9 wherein the bond "befmben 5- and -CR3- of formula
(I') is a double bond wherein R5 is absent. J11. A conpound of fornula (I)
(I') wherein: Ring Ais phenyl; Rl is a substituent on carbon and is
selected from chl oro, trifluoronethyl,dhz,iv-dinethylsulphannylor 1- net hyl -
1-cyanoethyl; n is selected from1-2; rein the values of RL may be the
sane or dr &d ectvated aBRl desivsvestheredf;f r om hydr ogen;

Process c) for compounds of formula (I) wherein R* is not hydrogen; reacting a compound of
15 formula (I) wherein R* is hydrogen with a compound of formula (VI):
R*-L



Gis Cwhich is attached to the -C(ONH of fornula (1); A E and J are
CR15; wherein R15 is hydrogen; R3 is hydrogen; R4 is hydrogen or nethyl; R5
i s hydrogeo;2bése2is3nd " "between the -NR - and -CR - of fomrmB200500}3336s
either (i) a single bond wherein R5 is_gs_defined above, or (ii) a double
bond wherein R5 is absent; or a pharnaceutically acceptable salt thereof.
12. A conmpound of formula (I1): (1) sele ied from N (5- {[3-(1l-cyano-

1- net hyl et hyl ) benzoyl ] am no} - 2- et hyl 6& yI) 4- oxo- 3, 4-

di hydr OqWHE?e%I?UlQQ df% Fa@éﬂ)‘?é‘@t%?‘ﬁndR is not hydrogen;

N-(2- et hyl - Plf| uor onet hyl ) benzoyPI

am no} phen@ﬂ)ereaﬂm(rf-r@pe&saiyhydroqw nazol i ne- 6-carboxam de;

N B (o O g (UL Lo e T PRI Lo RO 0k 3 BH Y S ) 4 X3

Adlhydr

N-(2 ”S“i‘iyke‘rﬁo\ﬁﬁg?a }Ilgﬂofécﬁﬁg byl ) benzoyl | am no} phenyl) - 4- oxo-1, 2, 3, 4-

t et rahydr oqui nazol i 'ne- 6- car boxam de; N-[5-( {3-[(di methyl an no)

sul f onyl ]ub)efnzrolﬂg Apharmeseuticatitasgenirdngal]. - 3

- met hyl - 4- oxo- 3, Adi hydr oqui nazol i ne- 6-carboxam de; N (5- {[3-(

-cyano- 1- nethylethyl)benzoyl]anino} - 2- met hyl phenyl ) - 3- net hyl - 4- oxo- 3, 4-
di hydr oquithaz | piemaceutichiooaiposition Which mﬂmwubmp@iﬂdyofaﬁ@ﬁﬂmm @), vakt
thereof. 13. A process for preparing a conpound of fornula { ) or a

phar nace@h@@&‘ICPVICéHE apreasble @Hlther@wga%@mmedgn enyppeefl ¢lams) lai nin assppiagipn
proce e L, se specified, as defined in
cl ai m , corf{;l?rllagrg\é{@e(r) 1@9Lf‘a& @a lléralﬂﬁglgtc(ﬁc%g{ };\nn am ne of the formula (I1)(H)
with an acid of formula (111): (I 1) or an activated acid derivative

t hereof ; Process b) tin nlne of formul th an acid of

formula (9): ormougﬁai&q 5{1@1& errdaalé%waqw %F%élﬁ spit ée;)sf ¥ for
corrpound?}a)% Vé]ﬁfa{w'&le@f)cla £ 8bnRlsd & NRkalydemgen; reacting a conpound of

formul a erern R4 i's hydrogen wth a conpound of formula (VI):
R4- L(VI) wher ein L is a displaceable group and R4 is not hydrogen; and

th o i d of t f

anot hde. dBnpod i U5t OF hoRsaIoL A fprmsla Py of BB RG4S SEBEPE A6 yr oups:
iii) for '@Bé?&)faamﬁﬁ{éﬁ(iﬁ# By @@é SDCIARR qpfza% ﬁlesfa&ﬁlfaca&e of'a PRAIGABREUOr 68 in
conmposi ti on whic onprises a conpound of the fornmula (1), or a

phar maceths pradmcyloaafe& -Bbf mhihatory efifest &od wars-bidasledanimah seghyasapan. of cl ai ns
1-12, in association 10 with a pharmaceutically-acceptable diluent or
carrier. 15. A conmpound of the formula (1), or a pharnaceutically

accept ablig, Sa%eh@@bﬁ@éom@cﬁmﬁ'oﬂﬁ%nhﬂla?)yoﬂ@ hanaduicAlby éccégtabmauuse as a
medi canent. 15 16. The use of a conpound of the fornula (1), or a

phar m#®e thereaf] as,claimed pn amy enesefi qlalfﬂﬁérb?eﬂn thgqnanuigchise of o He@daﬁamét oF ugd @i ns
1-12, in tﬁe&ﬁ'{) %Bg)f . Und, BB gr?g%}rgfb%odéa%n I §0& Rrggdiiction of a

B- Raf i nhi |n a war m ani mal such as nan.” 17. The use
of a conpound of the for mula (1), or a pharmaceutically acceptable salt 20
t her eof , as cI I n any Be of clains_ 1-12, in the nuf acture of a

o camedb. f o Dege: P EHBRIIAGAL BYR (Rnokh PharBar DR Fescriohls sl
war m bl O%E?Q)f,a&y dMBned e Qn}aéner@m:lalms 1-12, in the manufacture of a medicament for use in

25 the treatment of melanoma, papillary thyroid tumours, cholangiocarcinomas, colon cancer,
ovarian cancer, lung cancer, leukaemias, lymphoid malignancies, carcinomas and sarcomas in
the liver, kidney, bladder, prostate, breast and pancreas, and primary and recurrent solid

tumours of the skin, colon, thyroid, lungs and ovaries.

30 19. A method for producing a B-Raf inhibitory effect in a warm-blooded animal, such as
man, in need of such treatment which comprises administering to said animal an effective
amount of a compound of formula (I), or a pharmaceutically acceptable salt thereof, as

claimed in any one of claims 1-12.



18. The use of a compound of the forrmula (1), or a pharnmaceutically
acceptable salt thereof, as clained in any one of clains 1-12, in the

manuf act Wwe 2066/24888di canent for use in 25 the treatnent Pofi/GERb@EN0BEs
papillary thyroid tumours, cholangi ocarggnomas, colon cancer, ovarian
cancer, lung cancer, |eukaem as, |ynphord malignancies, carcinoms and
sarcomas in the liver, kidney, bladder, prostate, breast and pancreas, and
primary and recurrent solid tunmours of the skin, colon, thyroid, |ungs and
ovari es. 280 19 mIRhIohRlinPhPHHEEMeRoFCRA o Rt BIdoREd afiflf Gk & Aan,

war m bl ooded animal, such as Tan, in need of such treatnent |cﬁ conpr’i ses
admi ni st ér neeg af sucnirchtmpntrvalhiclanoreprises ilmenistemnmto safd mimehgoeffdtioé afoumul a

U e e ST e M T
war m bkogdedfr @Rinted-12.such as man, in need of such treatnment which conprises

adm nistering to said aninmal an effective anmount of a conpound of formula
(I'), or a pharmaceutically acceptable salt thereof, as clainmed in any 5 one

of clai 1-12. 21. A.nethod of treati | an apil]ary thyroid
Cunours, 2ol angeded Pt PRy anrraf ebiBer By EUE FRapiRE RheeRbbrarrotihcer
| eukaem @slon lcyigeR@verismtdrgBanGigeance etk RATRS [yARshos@iaRERmcies, daf@ndh¥er |
ki dney, bl adder, prostate, Dbreast and pancreas, and primary and 10

r ecur r ennd garpemasipdled kvess kidegy, bladder, proste, braagtrand dan¢rassg sndipdmeyzandes, in

a war b ' . [ L 1 eat i gh

conpr |rfg e g&g%ﬁ’l&nslq@ %l g@lh (r)llglgr'§ 'ltd gﬁlse gc'lﬁlél Ugﬂpﬁ,atﬂy%%f g’fr?%c? ? |H \(c;s gallzliér’?b%nat%gén_‘gﬂ)g g?ﬁl:) ound of
fornul a @himabrsueh phaengaestd educl traseent which cealptiséshinenisteriag t€ bAd amichal n
any one of ¢lajnms 1-12. 15 22. A ¥har ceutical composition whjch conprises
a conpoufB eHFCHYREMWARRA Hcqnpyoung o éoragliar theetpramprsptisabepicsplioblesaltt

t her eof , yasedt %icrfﬁﬂleh% o Bimehaiors 1-12, in association with a

phar maceut 1 cal I'y-acceptabl e diluent or carrier for use in the production of
a B-Raf inhibitory effect in a warm bl ooded ani mal such as man. 20 23. A

har eyti cal, conposit.ign whi ch conprises a conpound .of the fo la (1),
T o ot BRRACF LAl SarDEHOE SRC RGHERFS < HEBqRARL S (R Gt bi
claim 1 ﬁa%makéht@aﬁfa&&bia% s\adt&ﬁbr@of?&am&feagﬁ' fRbhe/6RI5ERADS, 8n Msbéigidn OF
carrier Tor use in the production of an anti-cancer effect in a

war m bl oviibd pharmedeutically-aoseptable dilgerR 41 caxrighfor mecimuthé prdductoorpafs BiRad whi ch
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anti-cancer effect in a warm-blooded animal such as man.

25 24. A pharmaceutical composition which comprises a compound of the formula (I), or a
pharmaceutically acceptable salt thereof, as claimed in any one of claims 1-12, in association
with a pharmaceutically-acceptable diluent or carrier for use in the treatment of melanoma,
papillary thyroid tumours, cholangiocarcinomas, colon cancer, ovarian cancer, lung cancer,
leukaemias, lymphoid malignancies, carcinomas and sarcomas in the liver, kidney, bladder,

30 prostate, breast and pancreas, and primary and recurrent solid tumours of the skin, colon,

thyroid, lungs and ovaries in a warm-blooded animal such as man.



