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WO 2007/ 071963 PCT/ GB2006/ 004756 -1 CHEM CAL

COVPOUNDS The invention relates to chem cal conpounds,
wa@eooplzmaaceut i cal | y acceptabl e salts ther eof PCTMIBEIV6/004756

possess B-Raf inhibitory activity and are accordi ngly

useful for their 5 anti-capcer activity and thus in

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

i nvention al so r% ERAChY, € ReFeERDg or the

manuf act ure of sa#g-gﬂfnrtap-cunpUUﬂds, to

pharnaceutlcal conp03|t|ons contalnlng then1and to

their use nuf cture

¢ B oy GG EThe GreDamea rire e HRF MEP AL o bep i sl
thereo‘f’aﬁm%&%@@g -RdTiiAmbitdry edtivitR andrane acddﬂdlﬁgﬂy us¢fakfer thair

protejn klnase/ex jwjlular SIEQ?V
anti-carcarastisite nddfivmiaancthqds 45 Be4meR PR &F PRIk ooy oHig
invenfidiAls 3o t&?ﬁ@é@es(fgﬂ& n{aﬁﬁﬂi&’eﬁﬁé oQ'sﬁ}sI ShénicANbimpburids) te
e regulation of a variety of cellular functions

phamwegemd@nmpgpmnsmnﬂamuwth% ancserthels we|iy eqpanus e otar
medlc% 1]15% ?rg gr&ﬁuc (S Sl 8K Aber SHALY inveaskrarm-blooded animal such

angl ogenesi s (reviewed i
asnmEeyssonnaux and Eychene Bi ol ogy of the Cell, 2001,

9 t
Sor o R A RN e B T R
kmas? gﬁBﬂ leﬁﬁ?]denulﬁhsi s ategula'(eG:Eiﬁ)asel (BRED patRmzy plrysih téntigl jofe in
e .phosphar ac

the rolgH Gt S0 nRIoL o7 R RGPt e g R R Piedine
cellul\é\ﬂ%rﬁf‘fe{a'ﬁoﬁ Wi flerBiRasiBh Wlﬁi‘l Qnﬁﬁ)ﬁta&ialhbﬂ aﬁ(ieaﬂgRPgSnesmLerewed in

ivation, ERKs trans|oc ro BS g% smtﬁ fIth 1
Peyssquiadus @gd E@@@n@ﬁ@bgmﬁ%cﬁ‘ﬁr h(?:]]y ). G ik ppthiway, Raf family

d 36hOfphSpBat

memﬂe‘w%e% Tﬂ@:dg& th@%idsiﬂaw_rh earfﬁalg?ﬁRglfh;lﬁ ItK(/S) Fi? o h%afls‘lbh e

(GTH) eaded Emﬁiuét@hgt 10 thecphosphemtlaiongnd Agivetioref %Qfﬂi’ir Qeins. Acivated
Rafs ﬁnge g?stéﬁcﬁ'&{% eearlil ﬁ\ya@W&@ﬂl {rS @ ﬁﬁs}%&'}ﬁ% Bnd activate ERKs,

I nsensi ti vi
Upordctivdtion] ERIKb trhgiocati fgmaths cytaplast toythe oucplmsad%ﬂtmgdn the

met ast asi i.mul atin o esi n
o B FEAEET P SR e
Nbﬂle’ RABOEMEIOERRT pdthway has been reported to contnbute to the tumongemc
http: //wwy. expertreviews. o 0200 3862?3 q%% to
phengiRe® pHiBdpHes PREOHAA. A 8 Pﬁﬁf%ﬁ}“"y
grow%gb{%\ﬁ)fxtogj 41 }én?tﬁh QM&: {nldasdtiBRisSitindllatingQRg0g&RESs and

This may be a result of

inhibghicer o RpoTdesis (@ww@/ln Kotalte el @%P&EVKMQ At 082,36 Amsik
http: v%&f?vm ﬁsrtrﬁ‘)- bLe E éﬁfﬁfOO@fk%h'ﬂ il %&nEﬁﬁ ﬂ?l'bgﬁh%waﬂﬂnriﬁ&ﬁgnced in

ave en reporte
appréklﬁan‘ely( 08y b alktthniam Mpme (Heshihort bk, dnspgene B 999h] &r813-822).
2003, . 165 0]
Thlsmy?)ﬁ aé?sg oﬁ 8Ved'ﬁ){pr?ssloﬂ av@bra rpﬁtgtéﬁh (%f ke&r]%r&%ﬁeo?t' tﬁeq{athway
duphre€ Rhf Rfine/MNrdoniderpeateir&inasdisglfoneshae éemopp@@dﬁif-l lric-Raf,

most tlssues Wi.th i h-I el. exnpl.essi
B-Rifaa dnke Goviid i it S BioBhys AR 20pR 652,
25- 46} t@&' HnbOBPLARR YR tE@Ighf Ma%’arﬁ@ﬂh@frﬁgehad@lmuﬁdﬂ amphmg Raf
bu

di stinct bi ochem cal act|V|t|es and blolog
genefs grecexprsassd Qn@g@ﬁﬁﬁws Hrilh hp@plﬁve E;ggpssme@f B-Rald onal tissue and

A-Raf in urogenital tissue. The highly homologous Raf family members have overlapping but
distinct biochemical activities and biological functions (Hagemann and Rapp, Expt. Cell Res.

1999, 253, 34-46). Expression of all three Raf genes is required for normal murine
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1999, 253, 34-46). Expression of all three Raf genes
is required for normal nurine WO 2007/ 071963
wEIN/eBR6D6/ 004756 -2 devel opnent however bot PCT/GBaG06/004756

and B-Raf are required to conplete gestation. B-Raf
-/- mce die at E12.5 due_t,0 vascul ar haenorrhagi ng
caused by increased apopt0$i's of endothelial cells

d 1%11?%151?8\,\’%' et al Nat ure Genet., 1997, 16, 293-297).

eve pevepbath eRaf gnd By @aﬁﬁﬁedﬁqulneé 5 emnleth, ﬁ@‘ﬂt&!ﬂ@é BRaf -/-

mice di@ bt B Db 16 R/ﬁgchﬁf‘h&ﬁﬁi)n‘h@ﬁng EAUIRd By fnBleB8 2 %@%@@&ﬁehal

Ras. Activating somatl c nm ssense mutati o een

cells (Wripgwski elgl. eN@P@sGWI VP br1682%3297) J3-Raf mlrc@mﬂb'hhfamawr
1soforf(nr 1ﬁ€<|512£5:1étc912?1%ﬁ%ﬁn TRA ﬂ%g)ggﬁarf {#}&? gpﬁl%o%%ﬁj%ﬁn§§ iyating

somatsyraiseanse inptationsihdee begn g@nuﬁemeuvhm1uehzrfoeB81afl aechrvidg mdth a

frequéﬁ% f'@é% ‘L]rl Hﬂ’ﬁ%?nt c%glﬁ%e s ) eilasr%émas %gels%étglu '@%}gs é’%% %9 949-

954) aanld elsampgisot dn ¢ videnrase of ]iamam ﬁefrﬁbrs ghclading béot 1iBEB0 pagillary

thyroi IH(Z‘%SZ %e@lﬁ}@g Ja }%ylo(v, t4,)2 03?—;?3 Dg%/2l7ﬁe fcgglt%g?lpcarcmomas
(TannapfepdtiaD Gt/ 2083 R, 768619), éo'ionaarﬂl' d¥hddH Gnégt DHRE Vil Nafire,
2002 f‘ﬂz stitution at position 600. These mutations increase

Hagaf) khemes tisgueny mujation ipBriaf (316 is agbltatnmg agjd tfortvaline
substltdﬂﬁ@ll@ H@ﬁltl@ﬁ‘%éd\/ﬁ’ﬁéé%t%cgﬁ% PATeR, '139&1‘1 g x o@ﬁh’ qffac%{af and

feration drives 1ncluding S
are th?"é@éﬁ?t‘@ﬁowlﬁ RafAMERAERIe @ghalllmfwm ups:mm firelifesation drives

r.ot e
mdudﬁf%%%%%p %Q)VRE Faﬁgw} &tt 1on T tIH%Sm 8?ns§ﬁmve Rﬁltva}ugl of
ERK. Ml@@;d BaiaeftfoteIMe ﬁ&ibformmdg mNIIthB yelis(DaVies bt oNktugd, 2002,

4 38-2342 h I
417, 5B os R ianEeias oldloiiona . Sn Ranotatns I Sa e,
have adsochetit Eiﬂﬁsfn(tb patdsattial fdﬂkﬂb%bﬂﬁlcelg tnaBihty an@&fhﬁ%m?ﬁﬁn
rv

2003, 63, 5198-5
(Hing R ek e Ker oA QRS e RaeAs b mEdeepiibe BAYMER/ERK
HihKedsyadp OB-Rhf *séﬂtsea[M@F}‘ Qi d
signa tlh%ks Spaat hway . rg Astr aZeni()eca atgnp;tltﬂ%g%ﬁngﬁ WO 00 (%%%% ton
this paiiay] oses certain am de derivatives which are
I Ak SEWeS foo [
| Skt ap Alcah HPWRS 0145107 UhcRsesoth B o HENRR whithare
inhibitoes afitieapraductibn df cyTdkines seches tTNH) weptrtegar RATBFo, and various
novel , am de

mterlegi‘(]lng g 1'{%‘%5)’?19 gllergﬁglu B"g? tg%?éné?%%tgisﬁﬁyeggqt}grg%n% ug{'l that certain
other, ace rgzhlm@dleyw@mree etegbidnOBLICaf intS8ifodd addhrd ﬁthfd'h%‘EI SBRLtie®lo be
plastic d se. 25 Accordi ngly, the present

useful; lﬁ&éﬁ’ieﬁ@??nb‘? edicdiseaitpound of formula (1): R2 R3
MBcdddding i) th@pré&ent inBhtiod p?b\HdéE' ald3hbBhnd of formula (I):

R3

h @E ..

wherein:
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(1) wherein: WO 2007/ 071963 PCT/ GB2006/ 004756 -3

Ring Ais phenyl or a 5- or 6-nenbered heteroaryl;
wob@reired f said heteroaryl contains an - NH POI/6BR006/004756

that nitrogen nmay be optionally substituted by a group

selected from R5. Rl is a.gubstituent on carbon and

is selected fromhalo, nitro, hydroxy, 5

tr {1 uor opet no ar,banoyl ,. r capt o,

R BTEL L e SR8 R SR g RERRR1
conteﬁihs efiJ&N{Lny{met@il@ﬁﬁilhbgemnhy be&iptioaklksesudytht@sd by a group selected from
RS- N-(Cl . 6al kyl )am no, Cl1_6al kanoyl am no, N-(C

> 1 _6al kyl ) carbanoyl, NN-(Cl _6al kyl ) 2car banoyl ,

CIRGilakybsBtioheon d%&lﬁih%hﬂ isPseleBted fogh Kalo, n1tro hydroxy,
Cl 6al koxycar bonyl (C _6al kyl)sul p Y

trifluggoRpethy XY%W&HCP@%Y:;%@%W rr@lca ;mhgmppﬁgnwn% Grgalkenyl,
C;.6 9p@¥giuyd G 69@5&% d,i 6% utyﬂogypﬁt(emgag@g%m vrqmere. n

0 |onal subs on ‘car
C 6aH@n@V1R8mo dCi. mH@l)earhamwl,sMNd(qmlbylbzea;bamyl,dbmalaym@hn

t t [ 1
Wherg%}k?slfq p?dl)ftge %]518’%?/ Cgllbgﬁ gFgﬁ%&ﬂ?ﬁ) Iﬁogéga nis selected
MN-f@maﬂlkjﬂ-)zﬁulpth}é,l 6alkglswlphcn11yk1nnﬁo Rhrboeycliier tdrkorslatked or

dif _ret'. sel ected fr dr ogen, hal o, 30,
hoterhlebl! Wiriin B a9 13 Sp s fiE R L eieg by D3 SemPis ¥ ana
whereﬁﬁbﬁaﬁﬂ)lyéteromm a@itgins aiﬂl\ﬂ-haﬁ@yﬂy th@hjﬁ)@bﬂﬂﬂlby be optionally

| ken , Cl.6al koxy, Cl1_6al kanoyl,
SUbSthtegng?ﬂi 58]9??/@?%-?’@ > 6al kyl ) ani noy d

NN1 {sGblcbiRd ki) 128 rWHé@em tHekaf@s Kﬁmbﬁgﬁﬁ@ e sanll\é’ &Wifferent;
NN- (Cl . 6al kyl ) Zcar banoyl ,

6al kyl ) car bano
C?l@msglycptg% fym hy%qgwé hﬁloam’prg, qyanQ hydroxy, trifluoromethoxy, amino,

Carb(%@m?al K Pﬁb Tlﬁlgﬂn%n l%FyGaf %h%ﬁg’rwe%@rwﬁl Chgglloxy,

Cu. 633@1‘1%609@394&13@1@9}’, Nf(Ch@ﬂlarl)@ngmi NN-REi galkyD@mitgr ei n R2
CrafGotEm 8, L0 Gl P ER ) B G T OB 3 el O

wherelhslH-ls ﬁuxb @,t(gll shlha;tycmnbbii}dgmﬂcﬁﬁwulp]mnh@nal ly
el ected from R13;,, R3. and R4
NA- SR G e SR K hetgrocyclyl-R™
wherSﬁHéCrha@Cbef dpeibhdily GsxgRAed ol @kon BY dnk @r meYeA'®: anf YHeRAYif said
trifl uoronmethox am no, carboxy, carbanoyl, nercapto,

heteroeyclyl P%m% -N m@gqyglg,qt nitropes Ak bp pptionatly g&)}stp(ty’mi lby a group
selected fRah KXy, Cl6al kanoyl, Cl. 6al kanoyl oxy,
lgcu 6a kyI ). am no, NN-(Cl 6al kyl ) 2am no,
AR g Pubstithents op ¢adhongaidiayd indenehdantly kelected from hydrogen,

halo, l}l’ltN)- annocﬁy(%34})k§§§lca?lggﬁ¥ Xp’ a%lﬁg%éh%é}’ﬂ C%Ha %%We%ﬁ?%lrcﬁ%tg’i o

sulphalmoyh:lc @dhﬂyﬂ?z)sﬁlkaﬂlw@zrm&b'nylwl Moky,lcswmmw Cagilmoyloxy,

G LT A KRR EAR AN )

N,N-(Cy.¢alkyl),carbamoyl, C,.¢alkylS(O), wherein a is 0 to 2, Cy.salkoxycarbonyl,
N-(Cy.¢alkyl)sulphamoyl, N,N-(Cy.¢alkyl),sulphamoyl, Cy.salkylsulphonylamino,
carbocyclyl-R'*- or heterocyclyl-R'°-; wherein R* may be optionally substituted on carbon by

one or more R'®; and wherein if said heterocyclyl contains an -NH- moiety that nitrogen may
be optionally substituted by a group selected from R'7;

m is selected from 0-4; wherein the values of R* may be the same or different;
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30 one or nore R16; and wherein if said heterocyclyl

contains an -NH noiety that nitrogen may be
wopin7onabd y substituted by a group sel ected frpoT/RBZ006/004756

is selected fromO0-4; wherein the values of R4 may be

the same or different; WO 2007/071963

PCT/ GB2006/ 004756 -4 R8 and R12 are i ndependently

selected, fromhal o, nitro, cyano, hydroxy,

t R°fand & bare insdergadenilyi sslscted fioBhalo, nges BBy IYAIGR¥r capt o,
triflu %#ngﬁz]%gg %&nlnodcarg@:p Géﬁ)am@,-tﬁéjc?@ %hlghar&?yl,@ll 6511(5}}/ bz_sa]kenyl,

kanoyl Kan

yl oX
Cz k) Cﬁaalkloyjl )Chmlhmoyl . muga@pyleayw(qlgmlﬁmmno

@I—za(q%fl _Zagf?ri\éy?)“"fg%? army ﬁ@ik%hﬁ%@@%%%é’l wherein a is

N,N-@, }saik?), cazharfbai KOxyikpiSHO) ythereil\a {s@lto BaC kaplkpsydaghapby | |

N- (Cb%%gggjgal k%zk@‘(b%ﬂ%ﬁyw@a%@f hky 3 S“% %‘rﬁ{gﬁgoand

carbdBdyl-REegpaRetestlyl-RF - aneheio Rh alid Kﬁ)(ndépendeﬁly afreatt yther may be
substituted on carbon by one_gr nore R20

optiongIlRbHITMER B G B ReOHIRE, 4L VRFE figp Qdyter gyl conta
an -NH trﬁ(ﬁgt‘?'ihaﬁﬁﬁroggn ﬁﬁ% b@&ﬁ{olnm}s%%thfea' b94d cpAclBétedFom R,

sel ected fromR21 i's selected from hal o,

ni R ds sebopted Gionhiyedn, @i@gp cyampf Inderontesepetheny fanino, carboxy,

carba%%}@%%mﬁtq Qﬁlggdﬂgcé/:l 'C1EBF§1a% g&%kaﬁzll é;‘&ﬁ@ Cl{l' %ae(lg)%gkyl

Ci.calkhn&d) (Rlaaalkyilcwkgx,y, M(Cﬂall@:b]akyﬂo), A0, (,a]kyl)zammo

cr AR A LT B St

wher€ih aGabky? $C1@)laoxybh1®bﬁy1j’cla5a11®xﬁbatbnmﬂammo N-(C.¢alkyl)sulphamoyl,

VAR R e e R H AR S e B S et I

wherbth I0abiay be H*)iﬁ)cﬁﬁﬂjv’ bgiied oaados ¥ biéd ofidae REY, and Whereln if said
heterocycl 3-; _wherein R16 may be optiqnall

heterggsdylicontpisdan N o oisH that ngFRgeR b apienally el b group

selec'tefdt?&hﬂ” het er ocycl yl cont ains an -NH noiety that
nitrogen may | be opggl onal | ;.ubst ituted by a group
seRECREJRI; B, Rﬁs “ang R arriuflepeupsnilyetpcte mlgect

bond‘grtg d%a%&}r eC gl?ﬁﬂ)%ﬂg}-y é(@)ﬁﬁ%aé,)-%{ - -EdeN'(l@E} or 20

-N(RSQSQ NyBegi-R™ -1 BE R” af(R (ﬁﬁl}lepeudenﬂy I‘slélézji@c) &0o@-hydrogen or

R27 R28, R29 and R30 are independently
Clﬁ"’i@f é%ﬁ%ﬁom hydrogen or Cl1_6al kyl and s is 0-2; R5,

RIRS RESRIRRY, RFR%hd RitUarB2ide ﬁenmw@mﬁdam &1 @Hd}’e@lgﬁkanoyl
from Cl. 6al kyI Cl. 6a| t ]< h@é gnyl
C1-catiqy  stphosyly Earlerysarbny) § ??WPY Ne(fe 5?‘%[‘)%3’ 1 banoy! ,
N,N- %él )gr p)h}’ﬂe)lﬁﬁ r&ﬁ%bﬁycaﬁb@%}’l‘;mz«%@ A f)lfblﬁyré@lb@&ﬁw
benz oy and henyl'sul phonyl

i nB&pddR naneyn@ml@n@dseﬂqcmffm balo,mitrq, yan@y%wéoxy,
trlﬂm%gcﬁg){y, tr f[u'l());cjnlfgi’ll'[ﬂ LR W]iboﬁ 4139@6@0"&]%&&%}% <& hQﬁ’ioyl methyl,

mer ¢a
ethylaﬁlblgtﬂoxylhgtﬁylomylhexj’]yathoxymtétykyqetcewhmgb}aylaam ytlhy mmo

dlme%ﬁ}?lamn% dlgt‘l?l ﬂ}{nnon}l\]nméthﬁt]{) )élhy[n 1nd acetylamino, N-methylcarbamoyl,
N-ethylcarbamoyl, N,N-dimethylcarbamoyl, N, N-diethylcarbamoyl,
N-methyl-N-ethylcarbamoyl, methylthio, ethylthio, methylsulphinyl, ethylsulphinyl, mesyl,
ethylsulphonyl, methoxycarbonyl, ethoxycarbonyl, N-methylsulphamoyl, N-ethylsulphamoyl,
N,N-dimethylsulphamoyl, N,N-diethylsulphamoyl or N-methyl-N-ethylsulphamoyl;
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di met hyl am no, det hyl am no, N-nethyl-N-ethyl am no,
acetyl am no, N-nethyl carbanoyl, 30 N ethyl carbanoyl,
wORM7aTIves hyl car banmoyl , NN-det hyl car banoyl , PCT/GB2006/004756
N- et hyl - N- et hyl car banoyl, net hylthio, ethylthio,
met hyl sul phi nyl, ethyl sul phi nyl, nmesyl,
et hyl sul phonyl , net hoxycarbodnyl, ethoxycarbonyl,
N- net hy| sul pham)yl N- et hyl sul phanoyl ,
or 2 pRETRpAgFUSRIEK Acseptaf ﬁPﬁthefeNyl\l- di et hyl sul phanoyl or

with th% Ry kSl Qbfﬁlééﬂneh?ﬂﬂg?v g& mmgﬁwﬁggﬁfohm -yl)amino]-4-

/ GB2006/ 00475 r maceut
meth}d@*@@bﬂa%(t@ﬂgmmethﬁbbmimldw th the proviso that said

¢ ?ﬁ?ﬁgcﬁ;@%}{&t tgg(rr)ll qeh ; lglzng uldﬁs_ 1%)_’[%1/ thaéght ﬁ%cjl ‘prapched chain alkyl
groupﬂdidfpi}epd@e lttyin}ilwcﬁla( atlkjrlfg’raupf Sl[l?tah V}br))'bﬁg mmpétﬁfri]c fon tﬁeﬁhﬁlght
ecification.the term" " inc]ude oth straig
chain VE 3108 c"H]&f %: [ences tgfrﬁ/\il&uaggrépwg ghaup@ f nggguflbas
‘isopriopl! wriedpeifiedok yHe Ingrﬁh@ischaiﬁ%rsﬁﬁl onldy. FRY J:xarr@'l “CPaWdyl ificludes
ht in version agnly and ef erences to

r th trai
Cralkoylla bt rPublicy pingla ewe%prages to other
radicald, SQTRRYle “pﬁé@@]ﬁ%ﬂﬁw’ linfehideg pcﬁé&lgm'q aﬁlaﬁhl%ﬁzgh f‘(‘gﬂenylethyl and

ver si on onl or exarrp “Inc

2-phepylgthyl fhe te@il ' “halok gafers fr Hioye, chiosw bmpfwndaﬂ@pt butyl. A
b AEp FANERL AR UIGRED fin P LBy he

underﬁieﬁ‘i thiat thﬁ-(%@ﬁemhph atclh;des dhmbatﬂua}tqﬂbmmgntlm‘shyﬂrom Eheoﬁtbe specified

sy S A oo S BTy
g lng)A is 4 “5 S)rtéanémbemﬂ’héwmdrﬂbdAt hradr ctibsbaed halerbar9IT is a

ncl u al | .substituent chose om one of, the
fully %‘B&%‘fa??‘iad"m@%ﬁ%co faiipg > 8’11% 10376 QERBich Bb{e?'ﬁé ORfe®is chosen
from ﬁmg@ﬂ WilpRir ok zeAf SiifaBly SBRed fok @dsgﬁrmanbé}’édlﬂet&oaﬁr’a
r. 6-nmenbered heteroaryl” "5- or 6-nenbered

includsERgaPYImIDY PArZing) PYHagibih Sunsh dvrl PamolbadGR gy
C%n‘tlé{e%df%lyﬁ fh s%&e@%r@e{l 1y WiHuffle ddr dn?ﬁlﬁléte%u rﬁbcf}'ﬁdy%hc

chosen rom nitrogen hur or oxygen
ring cppfpinéng 4-b2 atguispf Wblch 8t leestbes gdmlieclosanirgh hltrqgm,lsuhbhur or

oxyge%y %{%ﬁlmayp*xﬁl @o‘f%&ww@ %’# g&'leﬁl%le cal%ﬁ | ﬁr%%r'e C @lwehn e§1’1 g-CHz-

trolyl and
groupsrat ptadretly bp aspldced byya e(z(u)-r aaﬁadmgrsulphﬁﬂzttomaﬁ@d;e optoeligr

o 48 B S MBE ST PR AR TE Sty

next @Y€ a ciiboss BtofBiy thdﬂﬂtdi@@cl@l higyg. \Exﬁﬁpﬁﬁ)@lfd Juiite6le vBIges of the
ar bon o nitro | i nked, wherein group_can
term glﬁter%afﬁlrf VATH) Eloﬂg‘ﬁ B, @HPeH(y! apyr’éybyyraaﬂdma‘rqulr@rwbﬁh ur

isothi@iolyT) ixBYIyD GuiBE g’l ,QRBkYIV, 3—9éﬂzgd1§§(qylt Qnefd@izﬂ'%ri ?’I yﬁ 2, des.

A carbon’ [inke eterocyc yl hetero I'iked
thlaqulélrwh ®yrrpldinylgthénmoerphcling, Ryarpbmd, mrmnlpemzmyé 3,5-dioxapiperidinyl,

s SRR ST AR B e o 1

N-mefhytpycply], ébwraiwb 1- lpgqunm[lqnle, -pymﬂziohg/, I4 thx%ohdone
0 in ui nol y »
pyriclS 3 QU B P e Bedid excimIE P e “hetrocyelyr i
pyrazblgl. &z l@ﬂld ﬂ;peqﬂof theyiiveatidrh ‘I'lté’terody I?VIPE Bd@latedOpartially saturated or
unsat-%g{ea Om(l)l:{]o%ychc ring c%nggzﬁ azg nxy A atoms of Wllll(gl)l( gtplleas?cr)rlle al,t(l;]t%/l is chosen

from nitrogen, sulphur or oxygen, it may, unless otherwise specified, be carbon or nitrogen
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tetrahydropyranyl, imdazolyl, pyrimdyl, pyrazinyl,
pyridazinyl, isoxazolyl, N-nethylpyrrolyl,

wdz2@ynigene, 1-isoqui nol one, 2-pyrrolidone, PCT/GB2006/004756
4-t hi azol i done, pyridi ne- N oxi de and

qui nol i ne- N-oxi de. A parti§qlar exanpl e of the term
"heterocyclyl™ is 30 pyrazolyl. In one aspect of the

__invention a "heterocyclyl" is a sa urated tlal
linked; 4t-(Hart gppppyan oaﬂg%ﬂaﬁlstrwceﬁ%%c% raad P.rwg eﬁt‘?W ﬁ@y be
optioéallgroxﬁhs%H WhrAfhdoglieat | east one atomis c h osen

f m ni trogen, sul phur or oxygen, it may, unless

otAhinaviosystelp it satusated inertioly Bsvratsel opusatigapr. paono or bicyclic

carbo%%%é/ﬂ%z %&Qﬁn{> =12 gﬁ?&og‘éggéi 2 @Hz d&gll.)lﬁ %%%zlo llg?é%eplaced by a

can o repl acé a ring
-C(O)Su]Pq:nlmﬂarbzt tcanbna}y:m’ém aapdmooyniiCIrylgwnt@lmmcﬁ Qrcﬁ ftomsron aicyclic

ne Sy ) GRE SRS o BB BBl

cyclobuﬂs}g 1 tdxa&ycﬁ‘(?iléﬁtgt mycl8pehiyl,a:tgolb’pent¢dyla K:gcl:lﬁlhayl- Sy2ehegemylyphenyl,
na ere ce

a .5 - - e ” -
naphfli‘-\éik ot ﬁﬂ‘y 1P933Y1:%frlo Reapyh Aﬁé“%‘f“ﬁh?f@%l’? Pl cpibggyclyl” is phenyl.
C Ot &lafHpOof> R falunBYRAP” 18 hectoxyl Exdbh1es dﬂ“@géﬂmtyaarm@g

9 or 10 atons. Suitable values for "carbocycl
incluflevapierey caspenypethppicarbopy) - 3B - Woxwa@)@&s‘y@%ﬁé?&‘gﬂ

“ TOPO log « 5
C. 6&%8&399&6‘& napﬁﬁ%&’ GIRELY ;smﬂ QY %x%&%l@é £ @M&h@h‘@y{ﬁﬂmb

tetral |nyI I ndany
mclude fvxmammlangdetanndq)mdt frepipailarging. r@qaélp@ﬁ Of ‘é‘ér BBYRE DY wheredn a is

o1 2R R Al AL BN e 058
ethylmflplhmyy Eanhplay bf “Cetsklkmmh’nmdu@el promenyrl pold acetyl. : Examples of
R R T e

“N,N- @&@h}g@ﬁmﬂ’ afelude dl-MIﬂéBthyldmmfopth(Mmhlﬁ)anaﬁ@hm do and

N- et]pyé %}g&glla%%qn %(‘SPTE}H]@S ﬂg?qﬁy‘lﬂi(?ﬂyg’lﬂ%}’lﬁﬁ ft]ﬁfl 213 l-propenyl Examples
of“dx%aﬁa)r y?UArQ Gihwﬁ 1 %Mﬁyhﬁ%@ blpmgfnylnﬁ% 1aemf

| 'es of 6al kanoyl " i ncl ude
“N- (fSr @ Bﬁ&lphwl’h%@wmeﬂg*)g%ha@goygﬁndﬂg (ethyl)sulphamoyl Examples of

(13 d

V-Gl i T A R R T S o
N- (methyll)bm-éethiyl)shllphemhyﬂ Exampes ofi“Ne(Ks-etliscyebeinay” arrd
QT BT BBl et
“N, N-@2_cBRY oy arphiodr areaV, Ny(Qy halkyl), rteimoyy; |d1mauy1anmoommyu and

methweemérﬁ@pé’ s h P Ra e GeR LRI st eﬂés%%‘}%%% and

Bal fangh@ 1
oty Apidh| AP Gphyhagmyfushs womeso

ethybpiphenyiamino Nnct eemppylstiphsmakeine: Exanpl es of
AhSG'ft @JR ot ar pc’ﬁ lzepta@[eesalt W 4 Efhstlukd k)}fh‘é'iﬁ%ﬁzﬁﬁ’éﬂ s, for

d et hyl am nocar bonyl . Exanpl e
exargfle, a‘h NplNl-a(ddmoﬁ adilky]’l' 3 mambgjm@,the inygtion which is sufficiently ba31c for

exarﬂ@l% %{/:la&% F%J%L ﬁzglg nt %Xan%xeg% {ﬂé{é@g?fc P Bfgaﬁﬁ r&}ﬂd, A gxample

hydro€Hlofig Ih&dﬁb‘smlrrﬁh&mphun@ Iphosph&}d trlfbloiwtbﬁwl, phonymaigicadé In
addltlag f) é{?%ﬁﬁ?ﬂ%‘ﬁiﬂag talip éﬁmafsaﬁo%o%d of the invention which is

sufficiently acidic is an alkali metal salt for example a sodium or potassium salt, an alkaline

earth metal salt, for example a calcium or magnesium salt, an ammonium salt or a salt with an
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et hyl sul phonyl am no and i sopropyl sul phonyl am no. A
sui tabl e pharmaceutically acceptable salt of a
wa@eogpouryes of the invention is, for exanple, aPCT/GB2006/004756
acid-addition salt of a conmpound of the invention
which is sufficiently basigcy_for exanple, an
aci d-addition saI t vvi th, for exanple, an inorganic or

rochl oric .
ongafl AR A NG R 85y Fo Ftgpnia et wit
methglatmma‘; dﬁnieﬂ[;&drmlne tﬁmletﬂlylahﬁne pigeltidih€ moplsdlint abl e

. nac cally acceptable salt of a conpound of the
trlS'@%%%}/%ﬁ}/%ﬂ}% is sufficiently acidic is an al kali
medcihe SodhpoundsQt tIR}RBIRAIE (B nfQ Bhtd 1Yl &@lﬁr@ssfﬁidmpgéé}hémc an
al kaline earth netal salt, for exanple a cal ci um or

isomgriccratpy (- and ¢ IS%eféhﬁ%ltEﬁfP%P@dWO@ thafithe igventioan WO
enco&?gsz_,ésoahls% oﬁgf %@Q%{SQQQ%Q% €0 th’icgfs‘&h&s hRs ?oé@@s HRaf

orsaTgh SIOOIC& yacceta e catl on,
inhibéterrastisite amvenﬁlanfurthmrﬂyﬂeam ang andipliventoplesiniforays of the

comh UL RS OSSR TIBLISRL o o

f oit imfﬂsw t0 by undeystoaitbatokitaia Icompmmdesf tha ﬁirmulagismatekismn

ot B b G s s b ek o k0,

undegypdddaRdt thedhesition efioaPaRESalbidh §6104Ted folis wmw@b:c;segmaf
possess. B-Raf inhibitory activity. The invention

lnhlbﬂtamaw&m elates to any and all tautoneric forms of the
C OPREHIMASaRbs sMRrHBE %H‘Juﬁs hrb )as FMdlvs ARRE S8ReBmBRabe useﬁ where

i nhi b|tory activity. Is al so to be understood
apprefaiateyith Wrﬁfélm@nmons,wémmwmm@d(meptwu‘in@d(hwnbfrforem
heredkfat ed as well as unsolvated fornms such as, for

exanpl e, hydrated forns. It is to be underst ood t hat

t h]éin'gm/i@mhi:m’hoem&mr[ﬁamseberad hetaua;ryl sol vated forns

hch f ity...Particul a
Vo iR PEPRGHT ey regrbiectd B haifl bl ir S e Gl comains
an -NEiymbiety.hat dutwlgeﬁ fay ap pptigallgiubstiiiict banyrafp selketed from R,
I deffgni bi oaﬁ}?sy clains or enbodi nents defined
whergd il betd or 15 hereinafter. Ring A is phenyl or a
5-RidE Abis ItBidny1 @k yl. Rng Ais phenyl or a 5-
or_6- rrenb@gfﬂegﬁ het}telrog??/clﬁyIl wherein if said heteroaryl

c oRingiAnis Phepyl, pypazo kb thieny! opmridyl; pyhetpimmsaighpyristyl may be optionally
subseﬁ{eu%ﬂ@m e§H§3§%f&lﬁtsagctpd’fr@mg?o\%’er&ﬁlﬁ‘f%enyf 1&Pm RS;

wherei n Rng Ais t hi enyl
ergﬁkﬂthenYthhlgnA-}ﬂQrpﬁdﬁwl pyrazol yl, thienyl or

Y, ﬂ%ﬁ'ﬁ _ be. 0Pt | Y, &
B L RS
pyndAMt ein R5 is Cl_6alkyl. Ring Ais phenyl, thien-2-yl
orppyr [ db 4.;uyl . . .
R™15 a substitient on carbon and is selected from halo, methyl, C;_¢alkylS(O), wherein
a is 2, N,N~(Cy.salkyl):sulphamoyl, carbocyclyl or carbon linked heterocyclyl; wherein R’
may be optionally substituted on carbon by one or more R®; wherein
R® is selected from halo, cyano, N,N-(C;.salkyl),amino.
R! is a substituent on carbon and is selected from halo, C;alkyl, C;.¢alkylS(O),
wherein a is 2, N,N-(Cy.¢alkyl);sulphamoyl, carbocyclyl or carbon linked heterocyclyl;
wherein R' may be optionally substituted on carbon by one or more R®; wherein

R® is selected from halo, cyano or N,N-(Ci.salkyl)amino.
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Ring A is phenyl, thien-2-yl,
1-t-butyl -1 H pyrazol -4-yl, 1-t-butyl-1H pyrazol-5-yl
wo@er007AB19py/ri d-4-yl. Rl is a substituent on carPOIGBAWG6/004756
is selected fromhal o, nethyl, Cl1_6al kyl S(O a wherein
ais 2, NN-(CI_6aIkyI)ZSquwgnDyl, car bocycl yl or
carbon |inked heterocyclyl; wherein RL nay be
opti.onally substituted.on carbgon by one, or
O 2R3 bR S b oh o Bl A0 B0, 128 ey,
N, N-8ibkrefHfylsufbbing Hpbspyl, 3PclbButyisor @ar%UxbﬁﬁkeHlQeﬁi ,6-9rali an;
andl§; gglec%%ﬁﬁ Pgﬁy a? é% 6al kyl, C1. Q@IkylS(%?g
whergiRdy angy be qpionally pstitetedeen q@m@wns REWSIAR; WhPSBCyCl y |
OrRCRENONed frét %ﬁiox*&%ﬁh@ Gy &L dﬂnethylé&f%ﬂo?' n RL may be
optional I'y substitut’ed ‘on carbon by one or nore R8;
whris ia sulpigituient anedachon eud fsrsolertind fiom fhypam shloro, methyl, isopropyl,
0 06/ 004756
e o e o b RE o F r o
2,3,5f6-teteltydraplytans wherkindd mogyyte, optre&gk]ly substituted on carbon by one or more
?_N—dlnethylsulphanoyl cycl opropyl, cycl obutyl or
Y&t Bdn 1inked 2,3,5,6 tetrahydropyran wherein Rl may
beRbipsélenead frym Subs| tyland eﬂNQ\nd@r&ﬂ’@ﬁmmlby one or nore R8;
rein R is selﬁg ted fro

d‘?ﬁé‘c‘ PRFUSHS GiFarben nd jsse Cfgﬁ 50T {95, eh gt diffssemeivd:

-meuﬁ/maiy@ﬁdea@l firgamd Hl@l') 1, allaion 3 @%tteﬁéhyd@mmpm

nesy di met hy suI amoy| opropy! . cycl obut yl
-cy%aocz%vnsew 1 1pqPReyL, nzeszl Aé mqthmvﬁma@eyls awetw@pmetml and

Cydq§B® ybe optionally substituted on carbon by one or nore
wherein R8 is selected fromfluoro, cyano or
N, RE igiarssbstijueatinrmsrbon@ndis selsciad Sobsfiuorashtorametizihon

trlﬂu"?lﬂ)%étlﬁll Sle{ng&lganoia[nggﬂa{'ll T%&Qﬂocﬁ&gb% trifluoromethyl,

ocy obutyl
4'CY@410€%43%5ﬁ-tﬁﬁﬁyﬂtoﬁyﬂm{#}dhydyanp%mmprdbyy |1sopropy1 mesyl,

N.AN- ﬁl‘fl@?}’qﬁﬁﬁl ogtﬁ%@%%@g ‘B?H%‘ﬂ‘?&il%‘ﬁ%?{%t hyl and

cYR! BRrsaRYituenfn dashod aBd Rsdkeictiee mltonpnnféﬂiybmyafb@thys
selected fromfluoro, chloro, nethyl,

t rR 15981 BieeIemethyh - net hyl - | - cyanoet hyl |

1- € %ABREXE GBRUL 3l2; wherein the values of R may be the same or different.
4-cyano- 2, 3, 5, 6- t étrahydr opyran- 4-yl ;

1 %vdnocyclopropyl i sopropyl, nesyl,
sdi %Eg}ﬂ tﬁ%&ﬁﬂ%mﬁl a bg?ﬁéqs\é %'& RHE IPyl and

yie opr opy I'S a substituent on carbon and is
seR%bmgdngmnn1l nethyl-l-cyanoethyl Rl is not
tr fl @nEt 0 sel.ect.e
P ORE P genfg sk oy 355 B iy sfistdd st B A,

cyan('i hydroxy, trifluoromethoxy, amino, carboxy, carbamoyl, mercapto, sulphamoyl,
Cisalkyl, Cy.galkenyl, C,.salkynyl, Cy¢alkoxy, Ci.¢alkanoyl, C;.¢alkanoyloxy,
N-(Cy.ealkyl)amino, N,N-(Ci.¢alkyl),amino, C,.¢alkanoylamino, N-(C;.salkyl)carbamoyl,
N,N-(Cy.alkyl);carbamoyl, C;.salkylS(O), wherein a is 0 to 2, C_alkoxycarbonyl,
N-(Cy.galkyl)sulphamoyl, N,N-(Ci.¢alkyl),sulphamoyl, C;.salkylsulphonylamino,
carbocyclyl-R'- or heterocyclyl-R"°-; wherein R* may be optionally substituted on carbon by

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

be optionally substituted by a group selected from R'".
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nis 2; wherein the values of RL may be the sane or

different. R2 is hydrogen. R3 and R4 are substituents
wonoocartyen and are i ndependently sel ected fronP¢EIGB2006/004756

nitro, 25 cyano, hydroxy, trifluoromethoxy, am no,

car boxy, carbanmoyl, nercapi¢. sul phamoyl, C1.6al kyl,

C2_6al kenyl, C2.6al kynyl, Cl_6al koxy, d _6al kanoyl

(N:&{:f%:d&gg?{%}}%%t%é g&fggllg%f grlé;ﬁ%%pglgﬁeﬁgy selected from halo, nitro,

hydrdsy( @hindatarlydxyc Gr.datiaybyd, C, shkbdky; Ghefedd RY kP babiame substituted
oncag%ong)alql%l %%%a%y@herel nais O0to 2
o3l WOy EFBonyl, N (C _6al kyl ) sul phanoy! ,
NNR ¢ Glsefiteld o2 Edlb, RRAE) MN-(@}]@&?. )kendisl lap RaRy R BB lardiHo,
carbocycl yl - R14- ir ,het er o,c#cr‘g yl -R15-; wherein R4 may
carbqguclg R o AhatsroishdR rihsaeiB R caRbesomsipnalbnsbgituted precarbon by
IRbfore RPaiIRRGER if dai SR | NERBA it
O B o P TP A P by
be opiiopelly gybssiipied b d efoup seleeted frawDR2B07/ 071963

PG gﬁ?ﬁ@g{ré)glﬂgp%g%enﬂg s%gct 015% dite&t be H& %rtlcl fgients on
carzlg)qn and are 1 ndependently selecte romhal o,

niRT &, selelted fiony Catkyhamd Gaalkesygarbeiyl6al kyl and

Cl,%al kaxy:; erein R4 may be optionally substituted
oﬁjkczsjrlfygﬁ yvéglﬁcié or nore R16; R16 is selected from
hat’end RfiarosubMitedr orbalboylah@ aiiindependently selected from hydrogen,

Cl 6al koxycar.bonyl am no, .5 carhocycl yl - R22- oqr )
halo, e PR IR SHD Oy 71 RSB Ch@lFte BB R may b optionally
subst&ia8 bh tatbeelbPbnsEa PRy one or nore R24; and wherein

i f_.gaid heter gcé%acl yl contains an -NH noiety that

ni % r Sgslected jronylale gminen Gi-sajkoxpgd M-Cusalkylbgmanogr oup

: A0 mde 1b

R B E T o Ao I RBRAOET Moaybe
optiopgllyubstiteiad ky carheribCneda oox B C patdonergin ifaiétaracyclyl contains

. R ti t )
o NS ol B BB SRS D
niR’f alﬁ( Ry dr@i}\?ﬁcipeadﬂnﬂsa seleaecofbony a dﬁéctﬁaaﬁk yid @n ;kl)l ;
Cl,.6a XY er.ei 4 e optiona substitute
0 Césrsglgeﬁ%g)ﬁoghé1.58ﬂ<yﬁqp,d§¥ﬂlg9xyg%%o 38; se?/ect ed from
hat’dis lydiaxgmefBy1.6al koxy, NN-(Cl. 6al kyl ) 2ami no, 15

C‘]EKJGaI ggxycar bonyl am nq, carbocyclyl -R22- or )
gy arequbsigucnts qprarhon angkarg ipdepensientlyysalactpdrany fluoro, nitro,
hydrdkyPsrhinb Uda@bx9 NmEdY bR : : 1‘3?(@( R4

Y Kﬁ(? saind ha_et é(? ocyc?yl cg%}{’ g?ﬁ’s{y p%wilﬁﬁgﬁg? ety % g%r%fnrk Ay
be opfippallyguhstifieipd pecaspan rmeloymotdR i t ut ed by a group

et N
1-butdxyoxycatbodmlanjio, ahahyR>:6 pigenitingbR Bq nydtidiR0-RR2 dpyir®lidinyl-R>- or
momﬁglgﬂ'o%%&h%}@iﬂ R'® may be optionally substituted on carbon by one or more R*;
and wherein said pyrrolidinyl or piperidiny]l may be optionally substituted on nitrogen by a
group selected from R?;

R*? and R* are independently selected from a direct bond and -O-;
R? is selected from methyl and #-butoxycarbonyl;
R*is hydroxymethyl.
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R3 and R4 are substituents on carbon and are

i ndependently selected fromfluoro, nitro, hydroxy,
w@eioio7i9exnr boxy, nethyl, methoxy, ethoxy, propP&y/GBRE6/004756

I sopropoxy; wherein R4 may be optionally substituted

on carbon by one or rmre Réﬁ R16 is selected from

fI uoro, brono, am no, met hyl am no, 25

pi %ueﬁﬂﬁ@ﬁ ﬁmy S“%g‘?eql Slaél{en%a? 5 rﬂg{i‘ g&zg&eggrp&nﬂwawmw@mﬁrogen
fluor®) chloi® bR, I, Bg&ox Véd&ﬁﬁc? bAb&YP %getﬁbg&' &g&l\%érogoxr}l and

substitute ,0n car bon one or ’ nor
isoprepgxy; YB’?‘?IPIEIR dnayyhe @Flomlééﬁbsdhﬁgd onmybdné)yomb ioomatd B/'°;

s@sgslnsu&t@@ £8h fRidrd 396580 *%X}x?o ng[eq%%g,tzgg'cg gafngﬁ?o;nest%

R23 are 1 ndep ende
t-butgreanly carhgnylomino, Bl@%nRBB l-,splpiaaﬂmgzt RY- fazammyﬂmﬁ:y] pyafliidinyl-R%- o

o LSRN IR MO 2STL OIS

and vdmrdimseidipytralidinyl, ndeipitnd enpibyridieh etlyed obfiokah ¥E5BaRsH on
chl br o nitro, hydroxy, am no, carboxy,

nmo%ﬁﬁgm‘f%ﬁeﬁ&w ol Roxy, propoxy and i sopropoxy:
WP emmkmrermae REIARY 56186k d fYort HREEI HdhEshPIv-car bon by

:hez ]ggt% R16"is selected from fluoro, brono,
15,s¢ 11185291 mwwldmﬁéiDWKmh@@yl 5

t -ROU SR ?/ﬁ@ﬂhgpnw am no, phenyl -R22-,
I@erl di,ny azeti di nyl - R23-, pyrrol i di nyl - R23-
ane Rp Bt subsitenss-on cathen endaRiBlepengdetty seiciedrfain fluoro, nitro,

hydr&gbﬁﬁ%?/kg?gﬂ g,lr}ﬁéiﬁ&gro Beli%//lggﬂ -é)tﬁln(q%gg%?rz a«wahq(ﬂ)ﬁgpr%oxy,

1-methpipyookdih2-doethbiy, wi Imdldmm-y]lmdlfo&g, epipdaidig3 giBetRoxy,

i 5SS, SRS B3 L SRS 1oy

22 w@mdlyfﬂy@mlmt Tylethod, 3- (inuycﬁawwwOm&ﬂyl)@mpoxy,
3_di ﬁlﬁ' %R%%ng and R4 are substituents on car

TMeHY ARRORT AEORIPthy b IPEPOEYH $APEIRCKY.uor 0, nitro,
3- (t-mﬁﬁ&@fwonyﬁl?ﬁ1i?<S)pro%@£3b BXfomélpt 15}9;?}/ benzyl oxy,

am nopr opox ror phol i nopr
1- (f-b]_ﬂ%w'gﬂnpﬁ)lmﬁ)é!llqlla14m1@eShlomemdobcgt bupnxg@rbmyﬁp@eyﬂmét-ﬁnghpxy

Pigp %ﬁ& g Qre%u?fgtlﬂ! %Q%ycarb%g Igcfﬁg nﬁfe en%F%t& 5 ec%ékfi‘om hydrogen,

azetidin-3 oxy, pyrr
fluorqy ghlosd, brdinro, Bitapl b)(qrpxy, amino, carboxy, methyl methoxy, benzyloxy,

rr o I di.n-1-
3- am% éép% ar ox%({hﬁywﬁéﬁyo “betl}?"zet§?’gyp 8&3&3913}’“011(1111- -ylmethoxy,
PlPefﬁﬂﬂ‘ﬂmdﬁbd)@nmpammaquethbxy, bd @O BlnieoxyPr opoxy,
1‘t‘b1§glgp ﬁgwﬁ%iﬁg%} 2-ylme’lii1to?§§f(,ya%§t{ qn-%llhger?hgxo) PrOpoOXy.

t-bulo aBbiiy0a0 i 3o e ok Pyl din 2-yhieBLREXY and
)(Vtc but%xycar bonyle) pi gg{yl dllnzm_gl rreloﬁgxy 20 R3 and

1- f-bwya?réomqlﬂub%w&nmxaavm vieks i ndependent |y
1-t-bui SRSy 1y rRIRAV AL RIS (2 -hydroxymethylpyrrolidin-1-yl)ethoxy,

3-(2-hydroxymethylpyrrolidin-1-yl)propoxy, 3-dimethylaminopropoxy, trifluoromethyl,

G')

propoxy, isopropoxy, 3-(z-butoxycarbonylamino)propoxy, 3-bromopropoxy,
1-(#-butoxycarbonyl)piperidin-4-ylmethoxy and 1-(#-butoxycarbonyl)piperidin-3-ylmethoxy.
R? is hydrogen.
m is selected from 0-2; wherein the values of R* may be the same or different.

mis 0.
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fluoro, chloro, brono, nitro, hydroxy, am no, carboxy,

nmet hyl , met hoxy, benzyl oxy, 3-am nopropoxy,
W@2000/0pte6s | nopr opoxy, 2-net hoxyet hoxy, PCT/GB2006/004756

1- net hyl pyrrolidin-2-yl net hoxy,

pi peri di n-4-yl net hoxy, piperidin-3-ylnethoxy,

azeti di n- 2-yl net hoxy, -11-

1-t - but oxycar bonyl azeti di n- 2- yl net hoxy,

amesﬂdin 3-yl nethoxy, 25 1 -t-butoxycarbonyl azetidin-3

|
BB SR bR Ty M B
the’ré)ﬂorejmrayIﬁftlydr axpert of the invention there is provided a compound of formula

arbo /| pyrrolidin-3-yl oxy,
@ (aszie?lfteﬁ;?gf’% | pyrrolidin-1-yl)ethoxy,
3RinE-A qu{lféﬁylrmh 13y bipg-re abérdil het&royfy) pro poxy

3 gll rret hy%;gerplé gggﬁl{r 0 ?Bé))%?fﬁ 03%[}% ‘é"rtt%log RI10), wherein

ais?2, 3\7}‘” (@A arr%Ql carbocyclyl or carbon linked heterocyclyl wherein R
- (t-but ox car bon peridi n-4-ylgvet hoxy and
may bt-optlomﬁlﬂb’é}% a}tmﬂé’é( 1ong thsm;}% et hoxy. R3 is

¥q{_\,%9e%ﬂed nll ? 0§§ | k&l e ame Do Mﬁ%eethél sdrﬁ@or\éﬁffferﬁﬁ
(0] e

he 'sane or different.
2(36?5’1@'211@3 PCT/ @&B2006/ 004756 -11- m [ s 1 m is 2;

e the vV f
I L
hydrolxy‘x aﬁmhﬁw Iddthdxp @qatRyland Oa%alltaxynwhaem(l{")ma(yds aptiphadlysubstituted
bo wherein;;5 Ring Ais phenyl or a 5- or
on Ca’é’o Pﬂ?@?@ﬂmﬁ@t roaryl; RL is a substituent on carbon

angisisglesll %hﬁ(ﬂZ f\ﬁm&ﬂﬂ tHeoralueeb B mayHe thakdnyd G(different;
wherein ais NN- ( Cl Iﬁ al ky{%ﬁsul gharmyl

c 3 porajectss qsvhela,roaew MYikeere KDALY el yvi ;. wherein RL
ngy ReeRPEH %Q‘J ﬂal/o §fﬂth%t MNJ (EQa]Q%ﬁﬂﬁﬂbo Q. Md&p@r&fnymﬁﬁo

nis sel ect ed 50 erein the val ue b
carbomclyaa& b Tetreocy b RSy WHorAeR S rrpay bejqptipgallysubsy egehcarbon y

one or I ?Qﬁ”%a‘?\flﬁer Pféstaitdthg%ﬁcg n?ﬂca n@a‘i&% -Ripd nﬁﬁ&y that nitrogen may

ndependen cte 0, nitro, hydroxy,
be opamlaﬂb' submtiﬁe&byagbuﬁaetlktyilml?& 6al koxy; vvher ein R4

be ption bstit _one or
e g‘ B 1‘:@6 éﬁleggy %}e“rt?%‘ﬁﬁ’qﬁ ?}eg\/\%e?(glgn & val ues
ofRZR{’sﬁwym@metHygaﬁ@rre or different; 15 R8 is selected

fr%ml;]%llegfedé%i“h% Qﬁ’t@é ?@glgg&MC?%gﬂﬂ R16 is selected

or aﬁﬂanﬁﬁ!e{i@éﬁl’l‘}%(%gﬁme%m theseof;car bocycl yl - - or
het er ocycl VI wherein R16 may he opt on

with ghetpsevisaithatsaiskeompontshis B9t M+ d%é(6o7rdlﬁr9i‘b@x¥82&nazaﬁfa4 whaminof4-
methkfpth&gjlg3%&‘&&9&%&1&}”&%&&' ns an -NH noiety that

Therefore ina further aspect of the invention there is provided a compound of formula

(D) (as depicted above) wherein:

Ring A is phenyl or a 5- or 6-membered heteroaryl; wherein if said heteroaryl contains
an -NH- moiety that nitrogen may be optionally substituted by a group selected from R;

R! is a substituent on carbon and is selected from halo, Cy.alkyl, C1.6alkylS(O),
wherein a is 2, N,N-(C.salkyl),sulphamoyl, carbocyclyl or carbon linked heterocyclyl;
wherein R' may be optionally substituted on carbon by one or more R%;

n is selected from 1 or 2; wherein the values of R! may be the same or different;
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be optionally substituted by a group selected from

R25; 20 R22 and R23 are independently selected froma
walzeogor19hdnd and -0-; R24 is hydroxynet hyl; aPdI/RB2006604756

sel ected from Cl_6al kyl and Cl. 6al koxycarbonyl; or a

pharmaceutical Iy accept abl g sal t ther eof; with the

provi so that said conpound %s not

{3-[ (8, 7-di met hoxyqui nazol i n- 4-yl )am noj -4- 25

it BSAISFRESHI 1 - 3- (tri f | uor onet hyl ) benzani de. Therefore

| R33nd @ Bﬁ%ﬁbﬁﬁl&%i‘ston%rb'bﬂ nd ¥ %ﬂltebé?ﬁeﬁtg%'e%ctea HRRPHdeREn,

a conpound of formula (1) (as depicted abov

halo, whes By droxyRaminoAcirbophEngkybind:Ciza o53: el B gy be optionally
[ 16sai d heteroaryl contains an
subst@!ﬁ%f&?rgalrrﬁé%nyb%\ﬂﬁt & nﬂ) é f{

nitrogén may be optionally
s b stselected frotny0-2; ghaeip tesiabics ofR fmanbee s@0e udifferent;
SI#Q u nﬁ on carbon and is selected from hal o,
C i?ﬁ‘ym 6al kyl S(O a wherein a is 2,

ll\lrik_g(lﬂaelfﬁddlﬁdm Rslu) clgrhﬁmmw ' N- (Cagduqdyahmb or car bo:nI

i nked heterocyclyl; . er e optionally
SLHr:)]s’csls?lﬁ?tégfrBW lﬁﬁﬁwo\é@ 5&%6%@1)2%@ sel ected
Ci- 6aﬁc6@§?aﬂooﬁfrla1%1no\ﬂbﬁ5 g@l 1-RE- ¥l Se f -RE-Ryerbia R'h@apbere

or different; 07/ 071963 X 2006/ 004756 - 12-
optiopgily; sgbsﬁw%g@ﬁar FBDLPRE ORIOKT R sac}’éé’t’ efgiR Hisaiddisteropy giyghcontains

an N:H‘ %cﬁét? tﬁa@q %Qﬁjﬁxﬁ# by oﬁtﬁﬁlﬁﬁl s%gstftﬁtgﬂrb?){ %fd%g%@lecte(hﬁflnﬁ&”

dr ox car boxy,
ClR éamckl&x yre mﬂmeedwﬂmelnmd fiyam e;ﬂtrp@rbaml 9nd $Uubstituted

6 sel ected from
O- : %vﬁgfé%ﬁglgﬁrogﬂel'%ﬁyg%@ec f%hglf( y%a&%?g t he sanme or
di K erlydtaxymieyl;s C1_6al kyl; R8 is selected from hal o,
0 or al k 2mno R16 is selected from
ora %ace%qﬁahlgacc%gaglgls%%) ﬁIN-(CI 6al kyl ) 2am no,
with fﬁb,p@@hémxmafdb@mpbaxm 18 8ot N-23-NEydingthokPRrina@6lin-4-yl)amino]-4-

et erocyc 3-; Wwherein R16 may be 10 optionally
meth&ﬂb%’%ﬂ}réi(@éhewn@él%%ﬁ“z&?“dﬁne or nore R24; and wherein

| FriRdd e Rl Gdpétt of AeliRielon tﬁ@re‘li\ﬁ'ovfé{@dl 8 b¥mpdial of formula
nitrogen may be optionally substituted by a group

ﬂ)(@ébl@@tﬁédbq\fie Whee®: R22 and R23 are i ndependent | y

and - 0- R25 is sel ected
?rlgétgga% tﬁleg %%*%’??ﬂ %ycar bonyl R24 is
hyRi mx)sulmntweht omcfarlnnn aad fralentad o fbmlr¢,3ph¥m‘@ épfledspreethyl,

Lo FRs b ABu L aSsh P e RARRS, | ©
1-cyanocyclopropyl, isopropyl, mesyl, N,N- dlmethylsulphamoyl d1methylam1nomethy1 and
cyclopropyl;

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

R? is hydrogen;

R® and R* are substituents on carbon and are independently selected from fluoro, nitro,
hydroxy, amino, carboxy, methoxy, benzyloxy, 3-aminopropoxy, 3-morpholinopropoxy,
1-methylpyrrolidin-2-ylmethoxy, piperidin-4-ylmethoxy, piperidin-3-ylmethoxy,
azetidin-2-ylmethoxy, azetidin-3-ylmethoxy, pyrrolidin-2-ylmethoxy, pyrrolidin-3-yloxy,
2-(2-hydroxymethylpyrrolidin-1-yl)ethoxy, 3-(2-hydroxymethylpyrrolidin-1-yl)propoxy,

3-dimethylaminopropoxy, trifluoromethyl, propoxy, isopropoxy,
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nmet hyl phenyl} -3-(trifluoronethyl)benzam de. Therefore
in a further aspect of the invention there is provided
wa@2@enpend of forrmula (1) (as depi cted abovelCT/GB2006/004756
wherein: 20 Ring Ais phenyl, thien-2-yl or
pyrid-4-yl; RL is a substltsuent on carbon and is
sel ected fromfl uor o, chI oro, trifluoronethyl,

yl-1- cyanoet hy ia -C anocycl obut yl ,
3- (t—bwowasbenséa@ms REOROY 1 h&P h-4-yl

1- (t—bﬂto ﬁ?’lﬁﬂ fdﬁplﬂylmétﬁ&@r a@@y1(t—bﬁf6@6hrbonyl)p1pendm— -ylmethoxy:;
t uI phanoyl , di net h&f ,am nonet h}/n B% ¢
cyUB @eﬁq:m,—g,ff m §42; iwhpeenstie selpespiRy Gy Pe dhe sste g diHrent e
orap?gﬁ'lcrjﬁ&%nglly% %lé@ltttﬁ@eo?ane or different; R2is

are substituents on carbon and are
with thmpheplsm tiamahcyccmognd ischof Nofar[(4, Trdimesthaxy gigazolipyidylyprjnol-4-

methyggrgr%fl%ﬁ 3 L%%gmeﬂglg&gé%md?enzyl oxy, 3-ami nopropoxy,

I NOPropo met hyl pyrrol i di n- 2-yl met hoxy,
pTR&Efofk M-adustherabpeoxyf thpingentiod itherdis proveded@apmpgond o formula

met hoxy, azetidi n-3-yl nmet hoxy,
@ (a%iep}c&%lagpyp)gv f%t hoxy, pyrrolidin-3-yl oxy,
1? %ﬁ&ﬁylnﬁﬁéﬁ}’l-ph! 1 {GutytHl H=plyrazo)-étyh dxeybutyl-1H-pyrazol-5-yl or

oxynet hyl pyrrolidin-1-yl)propoxy,
ledf>4 Y}r nmet hyl am nopr opoxy, trifluoronethyl, propoxy,

R PRAYuentGh 20864 Qfdl9 §@ed?£rﬁ(@ﬂﬁ&@/ &ﬁélr35ﬁ1ethy13
3- t - but oxycar bonyl ani no) pr opo br onopr opoxy,

Hlﬂumomthbuﬂmmdflb@m%ﬂwlp]eﬁaépwﬁb-yDWYhEt hoxy and
L T
N,N- diﬁﬂﬁylsulpﬂmﬁcﬁ}é;chmtthylamu@pmﬁﬂaﬂﬁmt ewtapeanyly accept abl e
[t th t t

S R R P

mathyhypfegenl } -3 - (trifluoronethyl)b enzani de.

T e A SR OB I o
ﬂuor@b{ﬁlb?a bY’tiﬁﬁclf @I_ill_ltfb h’ﬂlrﬂlﬁy /érrinlﬁo , BB, methiyl, embt]ﬂ}xyl benzyloxy,

-t- - razo
3-amm<>propexspQrm@pﬁolwoxlmmpxy ?f Iaeté?}ﬁﬁ?‘m‘ érff‘g‘%ﬁ}; ﬁ{%%ﬁ‘a@mxy’
plpeljtlﬁn-ie)hrﬁgﬁlﬁgrt, h >})9H111fn| #ﬁﬁ%thoﬁf‘ | a9&ifdin-DBAHdthexy,

["uor o cyanoet hyl ,
1-+-bitogyarimoylefesidut- %Ylmethoxy, azetidin-3-ylmethoxy,

1 t—bEtOégcgﬁaogyf)éF%id?nog §r rﬁ&ﬁ&%&?ﬁ%ﬁ@ﬂl %g}ﬁlleithoxy,
1-2-bikolkly ehirtsomt Ipyrslidipt2ayimythox d ipyerolivih- émlmnet hyl and
B Peroyoln S P OB,
3-(2-hydroxymethylpyrrolidin-1-yl)propoxy, 3-dimethylaminopropoxy, trifluoromethyl,
Propoxy, isopropoxy, 3-(z-butoxycarbonylamino)propoxy, 3-bromopropoxy,
1-(t-butoxycarbonyl)piperidin-4-ylmethoxy and 1-(¢-butoxycarbonyl)piperidin-3-ylmethoxy;
m is selected from 0-2; wherein the values of R* may be the same or different;
or a pharmaceutically acceptable salt thereof;
with the proviso that said compound is not N-{3-[(6,7 -dimethoxyquinazolin-4-yl)amino]-4-
methylphenyl}-3-(trifluoromethyl)benzamide.
In another aspect of the invention, preferred compounds of the invention are any one

of the Examples or a pharmaceutically acceptable salt thereof.



R2 is hydrogen; R3 and R4 are substituents on carbon
and are independently selected from hydrogen, fl uoro,
wa@ kioaooedbr ono, nitro, hydroxy, am no, carboxyPCTeBRy6/004756
nmet hoxy, benzyl oxy, 3-amn nopropoxy,
3- nor phol i nopr opoxy, 2-ne§ﬂpfyethoxy,
1- et hyl pyrrolidin-2-yl nethoxy, 20
Dt oyt ooy iveBtBS bovices 5060 bt pdring a compound

of forfrnfa (PSR PHaRhRBMIda Y Slcbsthble SalkthBRbIRKYA process (wherein variable
azetidi n-3-yl net hoxy, i .
are, ug]eg&qthrwj@y@myqlsgégme@m,{o@@q ddrgemwpyises of:Process a) reacting an
. | di -2y met hoxy,
mmn%@$ﬁ§ﬁ#%§§éa bonyl pyrrolidi n-2-yl met hoxy,
pyrrolidin-3-yl oxy, R?2 R?
1-t - but oxycar bonyl pyrirol i di n- 3-yl oxy,
2- (2- hydr oxynet hyl pyfRg}+ary w;) et hoxy, 25
3- (2- hydr oxymnet hyl p) - 1- Wy} ) pr opoxy,
3-di net hyl am nopr opexy: RygoroRet hyl,  propoxy,
i sopropoxy, 3-(t-but oxycajjbony |oh@50poxy,
3- br onopr opoxy, "

5 1- (t-but oxycarbonyl) pi peridi n-4-yl net hoxy and
1-(t-butoxycarbony|)piperi&bn-S-yInethoxy; mis
selected fromO0-2; wherein the values of R4 may be the

with sreavid off fodndla €dBnt ; or a pharnmaceutically acceptable
salt thereof; 30 with the provipso that said conpound
is not NN{3-[(6, 7-di net hoxyqui mazol i n-4-yl)am no]j - 4-
nmet hyl phenyl} -3-(trifl vephyd ) benzam de. In
anot her aspect of t[g)i-fveqtijon, ef erred compounds
of the invention are anpwone/ of the Exanples or a
phar maceutically acceptable salt thereof. WO
2007/ 071963 PCT/ GB2006/ 004¥8By - 14 Anot her aspect of

the present inveniion provides a process for preparing
10 °ran§°t&‘@ﬁfi§§qﬂfgée”6’f‘u gf‘?{ﬁ?r}a (1) or a pharnaceutically
Procé§ &f Rladi geanSedhihe sfiterna0i WMy ch process (wherein
variable are, unless otherw se specified, as defined

Prodéss a) reacting an

in formula (1)) conprises of-
amne of the formula (I1) R2 R3 Ne N H2ZN H (R4) m
5 can wth an acid of forgula O (RI)). ™
(ren)
NH
®), B 2
av)

with a compound of formula (V):

R3
By
L A

(R)p,
15
\))

wherein L is a displaceable group

Process c) reacting an amine of formula (VI):
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10 or an activated acid derivative thereof; Process b)
reacting an amne of formula (1V): R2 Me | (tINH2

w@ Rioy/ o076 (LV) with a conpound of fornmula (V)PCR8B20M6/004756
"N\l L (R4)m 15 wherein L is a displaceable group
Process c) reacting an an1g§_of formula (VI): WO
2007/ 071963 PCT/ GB2006/ 004756 -15 R2 \ M (R1). AN
/ L (VI) with a conpound of fornuga (M1): RB N/ _N
H2N (R4)m 5 (MID and thereafterRif necessary: i)
converting a compound of the formlla kg into another
compound of the fornula (1; govi ng any
protecting groups; ii foflm ng arnaceutlcally
acceptable salt. 10 NSPI 2
suitabl e val ues®kF b foIIexaane a halo, for
exanple a chloro, brem or iodo. Gis a displaceable
group, suitable values for are for exanple, a halo,
for exanple a

with a compound of formula (VII):

R3
By

N
H,N
2 RY,,

(V1D

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.

L is a displaceable group, suitable values for L are for example, a halo, for example a
chloro, bromo or iodo.

G is a displaceable group, suitable values for G are for example, a halo, for example a
chloro, bromo or iodo; tosyl or mesyl.

Specific reaction conditions for the above reactions are as follows.
Process a) Amines of formula (II) and acids of formula (IIT) may be coupled together in
the presence of a suitable coupling reagent. Standard peptide coupling reagents known in the
art can be employed as suitable coupling reagents, or for example carbonyldiimidazole and
dicyclohexyl-carbodiimide, optionally in the presence of a catalyst such as
dimethylaminopyridine or 4-pyrrolidinopyridine, optionally in the presence of a base for
example triethylamine, pyridine, or 2,6-di-alkyl-pyridines such as 2,6-lutidine or
2,6-di-tert-butylpyridine. Suitable solvents include dimethylacetamide, dichloromethane,
benzene, tetrahydrofuran and dimethylformamide. The coupling reaction may conveniently be
performed at a temperature in the range of —40 to 50°C.

Suitable activated acid derivatives include acid halides, for example acid chlorides,

and active esters, for example pentafluorophenyl esters. The reaction of these types of
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chloro, brono or iodo; tosyl or nesyl. Specific
reaction conditions for the above reactions are as

wo edo7ow9s3 15 Process a) Amines of fornula (11)PErndB2006/004756
acids of formula (111) may be coupled together in the
presence of a suitable cougking reagent. Standard
pepti de coupling reagents known in the art can be

S suit coupl i rea or ex e
comIBHER et HiriaBuion B plikor SRERDN B Py b Foar G the
prescnpd oﬂ:mlﬁﬂsé,)suth’lastthﬁsg ﬂé@&ﬁéﬂ’:ﬁ;o@é afid lﬁﬁi(lj alityble SSIgé&h $Gh as those

ri dine or pyrrolidi yri di ne,
deSCTg‘if‘ge %ﬂ‘gﬂ %516 Pengyt ouEsnisatiyoe ae%%eg@g? tempgragire fpfherange of
-40 tb 6Hh&t hyl am ne, pyrldlne or 2, 6-di -al kyl - pyridines
such as 2,6-1utidine or 6-di-tert- but yl pyri di ne.
Suhmisss ef BomyledIl3 miay b g@eardql pesorijngiodichenalb,
d|chdoronethane benzene, tetrahygy ofuran_and

U

25 and active es
@%égluorophenyl esters. The reaction of these types
2007/ 071963 PCT/ GB2006/ 004756 (16 conpounds
with amnes is well kno M, the art, for exanple they
may be reacted in the presence of a base, such as
t h@cimmdmﬂs of ﬂoadula 2)eand ﬂm) armccanmenciaﬂip la@aikible\compounslbiaii they
as t

ed b .
ore K BrTRE T B o DY B 06 Gieatrod by SARA-S Pracesbes knopg in the at
Proces ) end®ProcesQ) t:@n@&ﬁads of PFIe ql_\qfanﬁ vim@coéﬂpbﬁnmy fd¥fula

ared according to Schene 1. R R2
(VD Epf M) Gdedractadipister By coapling chemistey utﬂpayg@n anpmprlwtalyst
and 1%(1&’\!&811 ak Hlf{)lb%) ] 4R)BINA®IE ctil\/em%%ﬁé’ob?f)asg QhdRs Sodium zers-

are conne ci al aval | e conpounds,
butméide t yeacameusun@w\mumesﬂh@nah qoedlézpm efterin theayngewy 8¢ EC to 100
oc. prepared by standard processes known in the art. 10
" Process b) and Process c) Conpounds of formula (IV)

anQorgpjungs df Homple (Vi snayfbefpoeparedacéovling anbciere L) can be

reacted together by coupling chem stry utijJizing an

appropﬁtate catal yst and ligand such as Pd2(dba)3 and
Bl NAP r spectlvgmvmﬁﬁesa sui tabl e base S esqu@m

tert- Me Process a)

am +
®Y,
2

H,N NO
(IVa) (IVb)
Scheme 2
Compounds of formula (VI) may be prepared by a modification of Scheme 2).

NO,

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

It will be appreciated that certain of the various ring substituents in the compounds of
the present invention may be introduced by standard aromatic substitution reactions or
generated by conventional functional group modifications either prior to or immediately

following the processes mentioned above, and as such are included in the process aspect of
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but oxi de. The reaction usually requires thernal

conditions often in the range of 80 Cto 100 C 15
w@rpoures of formula (VI) may be prepared accPeTGBOG004756

Schenme 22 R2 R Conditions as )Me Process a) 0\ Me

H2/PdC (I11) -} I\ I C@hHY) -:,1 J HZN N2 (R) AH
N2 (Iva) (I'Vb) Schene 2 Conpounds of fornmula (VI)

the mx@aﬁ;b(b Sﬁﬁ{sr%g(%{ogg ?,r?%ﬁngdlg%q on 1?.\519 rforgéxﬁﬁ@%e oddction of a

subst1ﬁ21@1liﬂﬂ?f1ﬁ‘daﬂé bﬁfanayahdtt&tﬁubstmnmmemden, redOtiar oft m@ylt@n@ alkylation

of subgtftgc;pésdz;,ng o%{]dgelgééfg%l% e o&het: rfé?%eél{m realcﬁon (fnldﬁ%n? Yor such.

proce @R L& Wwall l%‘ﬁ’oﬁﬂ"'ﬁ&h&@feh&am a@fPatihtRlay axin@lss dfiangnatic substitution
substituents in the conmpounds of the

reactions enbdecie itguSEOR A § BEASENPYS RS CORRIRTIOGP Gifedcic the

mtrod?é’tgﬁto'fgﬁ’ﬁ g oruﬁ %_%g %13 e)&ﬁltpleg NSy hAMeMd LowiseBid (QiRBlas

uncti ona fications €ither prior to
alumlmmmdcldomde) updpr fF uletﬂfti \ﬂr@ff@ Oph@tlﬁ‘rso@éé@@uﬁ% 4R éﬁ‘yl group

B

condifichseaid thaint:Gliciion efiz halogeno grrsipridadtiidular ximoples piropdifeations

sl A5 b SR bl SR LR g
hydro%éiﬁgbitl il rdtn?ckeladgka)lifsabt eatmai mﬂhbmhun themr@emd)f hydrochlorlc
oxi dation of su t Th
wid WP AR S e st pL S T FRR e | n ¢ he
1GA Rabp reaﬁfeﬁ e irPdor o iR refetiohs @emivatd Berein it may be

su tltutlon reactions include the intrqduction
necesmrv/ﬂesngblé@pm&%w&sm‘@%%&%&n cppeowds %etl?ﬁéancesowme

prote!:twh Qﬁ&ﬁgsgxgrbr Qk 11%916%951 Em&%l%l%ﬁeth’&ls @& protRéticeRdRAvn 18 fhose

Lewi s acid (such al um ni um
Skllleﬁ fir thla lagsr Cmmf)enmnmdblvmt%pil@@wr@rwt?% u@@ﬁn@. acpqsfnce fiifh standard

ction of I
pracnﬁﬁ gtIOLthgatlgg % C eé‘r}’ k’rq%c%%r)”(}a t r i C or |§§X{he%% N()a}?leWﬂey
and Sghﬁ ded1Criafst & reac’(aﬁﬂllmdlml’esg;ro@la duchhae ainirto; oxtbertyi @iydfoxy it may
be deyephie IR ML PRI AT Bp T e Rl Ih S0 Lo

O an am no

9r QWR1BN prétEctRsaRRIpefor &dngihy bi &lkylhlmdb@mpab Ifonemmplw an acyl

ni ckel catal yst or treatnent
groupffotgxgmplersn @ apoyl group such as acet\}/l\f an aﬁccr))?yr(]:arlbr(}nstzlrzg?o&, R e example a

methoxycarbonyl, ethoxycarbony! or z-butoxycarbonyl group, an arylmethoxycarbonyl group,

for example benzyloxycarbonyl, or an aroyl group, for example benzoyl. The deprotection
conditions for the above protecting groups necessarily vary with the choice of protecting
group. Thus, for example, an acyl group such as an alkanoyl or alkoxycarbonyl group or an
aroyl group may be removed for example, by hydrolysis with a suitable base such as an alkali
metal hydroxide, for example lithium or sodium hydroxide. Alternatively an acyl group such
as a t-butoxycarbonyl group may be removed, for example, by treatment with a suitable acid
as hydrochloric, sulphuric or phosphoric acid or trifluoroacetic acid and an
arylmethoxycarbonyl group such as a benzyloxycarbonyl group may be removed, for
example, by hydrogenation over a catalyst such as palladium-on-carbon, or by treatment with

a Lewis acid for example boron tris(trifluoroacetate). A suitable alternative protecting group
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acid wth heating; oxidation of alkylthio to

al kyl sul phi nyl or al kyl sul phonyl. It will also be
wappretidet ed that in some of the reacti ons nmenPCDOBA06/004756

herein it may be necessary/desirable to protect any

sensitive groups in the coggounds. The instances where

15 protection is necessary or desirable and suitable

t to th illed
fora ?ﬁ HQ%IL%T gst fk Rt ?Hpk? Gt p&@% ?\i\}'g gﬁ):ﬁB l‘ﬁ]j]g %rfﬁf?' ktﬁer e‘g‘g}é‘%ﬂl Yn
treatraend a&nﬂh&nmcaﬁcymﬁdne ﬁr&lxaiaplé dlmghﬁlhmﬁﬁpfofpgamhﬂé biskitlehy@4vine.
ou ani c

g\{ (g Pr ot ect 1?
Wﬁtg]ﬂ%a e&rotg ﬁlﬁ gwulpggr OXYFHUP ig gl_ﬁxatnpipu an agyi group, for
exampteaantammyu ghciplédéh GRUPE af U ZSufThRam ?@rb@ﬁ%yzl QF an
droxy it may _be desirable to protect roup in
1“?%*?}% E{PuPy fﬁ’ée"iaé’ﬁh"t‘?e%é TFasrfepeniecion epnsitipns fay tl)!@ @@W pilokesting

grouﬂ%rvﬂ’ll%édswﬂﬁﬁa‘?yﬁntﬁ%e ABicR IV BR)’C&EHQ% 30 %o Ig{@ Id, ?n acyl

for exanpl €, an acyl group, for e l'e an
groupysush gs aidlkengyl r@aidy] geoup aay b yenevsdnipr e)gtnqmlqo by hyxirolysm with

a su1tt§151§ BRdeQuéh asré‘ﬁta KGR RO8Ykide %F "1'13’1%8 o so?humrlg&bomde

but oxycar bonyl "group; an ar oxyca ony
Altem@rve@)@almpﬁﬂelemmrwlbwh as bbetydyl group may a¢ eydoved, dorexafple, by
enz, r,otectio conditions for the
hydm%ﬁm%%ygrtaec |yr§t Suﬁr 3EB§&|‘1§]{%8§8‘? p?’if vary with the
chd Bmtabbfprcpleabﬁlg @tdup ForZbe g oy Fgrou'ﬁhu For dx@ipR X @teRifyifd group,

such as an alk no or al koxycar bonyl group
for efile PHigiigl o 45 iy Vi rf@ﬂyi‘daﬁéamwﬁd gikagtRle, Dy drolysis
with fipghe @hc}h&is%o&ibﬁﬂhy&oﬁiél’et (ﬁr%leexlaﬁx? @%Jﬁéﬂ‘lﬁﬁ}b be removed,
i thium or

drOX| , for exanple
for e’h”’fz‘ﬂ‘?eo Xy éatmﬁaltt"‘élﬂh?d% 3cide fgr expmple yh orgapigcidisu¢h asdeiflworoacetic
|
wcid, bt R LRSS PORH e P ey B8 bR STRY O st SHF I Sention
over & eataliti speh ag palidomplncabonci d or tri fI uor oacetic acid

s AR AF B RGN0 o BB heon P g wing

convdmyiohal da'cbglqmtwedﬂrknowa fin ﬂle&hérﬁicylsdﬂ such as

or wth a.lews
D s G R B ombunlh b bt i roseeimyegyion poseess
anti- canndr a&:ﬂvay alhiichrigbdlieved @raekefbinfiBe B mhWRoRPR bR 8%3
2006/ 004756 -18 for,a primary am no group

°°mPP‘61? § PTAPErHesTRBHEA 5S¢k &mxwlsﬂlsmvhmoeeémuo%y
beb“treatnent with an al kyl am ne, for exanple

di rret hyl ami nopropyl ami ne, or wth hydrazine. A .
B-Rat| ing group for a hydroxy group is, for

e)ﬁﬁz@ipitf of ]ﬂ&aﬂ(fé@onﬁﬁlﬁﬁ y}nflﬁéd \?ﬁdﬁ%la Bri @Bl E%t%% kl}lg (eQ ue%

such as acetyl, or ‘exanp
determined in Girg ngmgrm mzymgdmkl@d 1rrimmnoem‘hem lagsap @izlﬁl&) as'Eblﬁformat

condi t t he ove rotectln
o BOE RS RM A EROBLLL AP 4yt hRe RS Bh Sibpra
His- daniwde(dettagg@d)gmanm Tﬂéiw&cuoﬁ @ﬁh@@ﬂ@@ﬂﬂﬁ B-Raf @CDS' uM M Pand
uch as an al kanoyl or an aro group be rem)vedtl

10qu %qen@&@ffppmplwe G«Mfr)ém ¢ md W I‘hydmxwhylémmaﬂnmﬁ’ g4ch

th 98% | e, lit

cthan B T Ao s REPRS'R e FHRD e ety mo
MgCls,dcrnJVh@hyaemdmmet@amqnc aeid (EBTA@ amy@0 M NaCl @x MBHES, bubkér),
enat n over a catalyst such as

with 06 VYI H{ %, RP8HHCL VEAPs concentrations, in a total reaction volume of 25ul in 384
well plates. B-Raf and compound were preincubated in 1x HEPES buffer for 1 hour at 25 °C.

Reactions were initiated with addition of MEK1 and ATP in 1x HEPES buffer and incubated
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A suitable protecting group for a carboxy group is,

for exanple, an esterifying group, for exanple a
woreaohpr196és an et hyl group which may be renovedPCT/GB2006/004756

exanpl e, by hydrolysis wth a base such as sodi um

hydr oxi de, or for exanple@®.t-butyl group which may be

renoved, for exanple, by treatnent with an acid, for

at 25 ‘?(ﬁ%g?b gpmg%s g?fgeﬂﬁ%?né%{ogg %hzrcﬂﬁlrogz\u £ flw [’ﬁa&gﬁf ElgTﬂiQﬁnal

concehtfoY 80 mNIPin IR¥AFRREHuky. Sh;yldifﬂgﬁ@@tyl 0R waden dﬁuted 1:20 into

50 0 P iy TGRS & aé%t?lgf%rl%”%°n¥§m1@ﬁ1h§tp§é§fn%®§vms
and 1n§%tﬂltte!21he09v'eﬁn laﬂg°C St 1o grgﬁiﬁdtn?ﬁﬁ%ﬁhﬁ%§ sk lcoktRane ol 1%

em c art. erel nbefore the conpounds
Tweerd®f (TBST), iblockbdwili 66 ﬁhSuperblmkt(PmmeD) fis ddwsr at20 °C, washed in

TBST, Pevisisdarih SyHF R SpSeaneL preoPIoR PR ER B Gl Sirake)
d11ute&)ﬁ 9866 I B8s FRY h%ﬁrs %E?ff(? %@héﬂ?ﬁl@afﬁg?l iReubddh RGthis0§i1 goat

ocedure set out In vitro ELISA assay
antl-raéhbitlhwbrwgadmh phuworidnser-buieriantibody,(Cplli Sighiling) dilwted 1:9H0 in TBS for

 ond T B 0 W5 0P STRSE Bl St
- Plera,f) %@x al QAR folloWﬁngHchBﬁ&:Ufo? 3518b asRey, $b ?1 Q@éhtébﬂuS-‘MH’
substrate, human reconbi nant, purified

(Plercvsn wasj@idmi' dtlug Heresgers ayodnelas defegter @a@ﬁtﬁwn@@ﬁ PG ergission 420
using ?%%ﬁ?&ﬂ%%pﬂ %d%%ﬁtaz’@ )gy%)%%l 2 poé'rcgg}ll‘r;]a{ee%l%ﬂ% E?@etl @it
(M1cre$d1fanesul fonic acid hem sodiumsalt (HEPES), 5 nmM
DTT .
ot B A0S iRt B NPty kg

exhib{tbKadteRERsHihbh 80 WM. Fod éxample thé followingresydotieet dbtained:

varlous concentrations,1n

Exangd¢ Non 384 well plates. B- FI&%O@FM) conpound wer e

Fxa erAcubated—+m—tx—HEPESbHuf r—t—hoor—at—25C.
Ir%uactions were initiated Wltll’l additi on of MEK1L and ATP

ExaTgb’ X HEPES buffer and i ncubl@Be@l/IV\D 2007/ 071963

2006/ 004756 =19 at 25 G for 50-m-hRytes

faVlal
A A LILIL L) \vxe ) UATTU

Exampleakt i ons stopped by additi iloH0#M 10 | 175 nM EDTA

f/ﬁl&ﬁfdm Q%E’crbf B 1H‘Mnt1bﬂ tﬂei‘e 15'?1”0@?&@ prﬁﬁ{nacémbal
ssay m X

s then dil ut ed Ointo
compEEﬁﬁsén vhichxorpesasompemd of therfefnarls Y are psgmamtlpallﬂ ack

accepgc% 5% .rtﬁsr‘_;?éfnas deﬁ%ﬂ%r&ﬁtﬁe&'%% in %g&%cfaﬂg&@?egd over ni ght

at es were was red saline
pharrﬁamﬁﬁtiaﬂ'y-ragce@ta]ﬂe%lﬁeﬁ[‘neeamﬂér (TBST), blocked with 50 |

SR B S TLL  l BrB RS bl

tableBdichpaiiy W'iﬁrehﬁl@l &ﬂédﬁb@ thiclodigg intaveroas, Isﬁ‘@:htan%ds}.ﬂh&ﬁinuscular
1: 1000 in TBS for rs at 25 C was t h . TBST,
mtra‘raﬁ@ﬁwré%ﬁlw)wssete’fﬂeg% ion, SHYACDiofhBF M %i?% PHORIE

admlfii:%g%giélcjii@ﬁﬁ _?_IBI]!éﬂlt?Hg r%gm@zﬁﬁ P Al YectdPalihiniu@tien Asiupssitbityed

In general the above compositions may be prepared in a conventional manner using
conventional excipients.

The compound of formula (I) will normally be administered to a warm-blooded
animal at a unit dose within the range 1-1000 mg/kg, and this normally provides a
therapeutically-effective dose. Preferably a daily dose in the range of 10-100 mg/kg is

employed. However the daily dose will necessarily be varied depending upon the host treated,
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1 hour at 25 C and washed with TBST. 50 | of

fl uorogeni c peroxi dase substrate (Quantablu 10 -
wer@rogipewas added and foll ow ng i ncubati on f oPCHEBB®6/004756

m nutes, 50 | Quantabl uSTOP (Pierce) was added. Bl ue

f1 uor escent product was defected at excitation 325 and

enlsS|on 420 wusing a TE Utra plate reader. Data

graphed and | C50s culated L
the pamﬂ@f )adrmm%t%sap@gi VRO v@%@%ﬁfe& éssay,
Accorbi gl Hﬁlﬂﬁ d6dagt KBy BE est&linddbyand prabriticher Wikds bredia any
rvity |ess than 30 M For exanple the foll ow ng
PMﬂmﬂeﬁwﬂﬂ@ mere obt ai ned: Exanple No 1 C50 (M Exanple 5
1A9:&)Q H%At gct oPRe g TEXAERER thete 3o ¥ed a compound of
ccor gto a fu t her pect of the invention there
the foingulpor a@uamapMmm@mptm saltgherpefsis de@ned/\kﬁr@hbefore for use

lnanﬁﬁpg %%h %?ﬂEQ$§%3§I %ﬁg&ggﬁyh%ﬁ%b%of?rag def i ned

h&fecian®d ﬁﬁmd ¢hat the campamdaﬂemmm thie paesent invention, or a

pherBEHERDt e g AR F S E ARG FPH bifen pfcbert)
behev@ai b d3is8 o theid B-R4PiniGkesiph@pasiea Actaldingty the cmmu&saofthe

for parenteral injecti i ncl udi ng Jintravenou
s e s e b e e ARy g sl conitons

medla'téﬁlfa‘ﬁﬁie% Jn }?ﬁﬁ't By BRI |eeth§ Qb dR0s mBY BRIt Prodiice a B-Raf
emul si on, or top |Ca adm ni strati on as an oi nt nent

inhibitary effesin aawamblopé%t aaima dmnesd f pughitesatnaent.5
SYRPOS/L g&lﬁ%ounhy offP fe?ént Ir{@@ntf%g 1&@%@&5& T& RRatiRYcak&r
prepare a conve tlona usi ng

charagienised by urﬂlﬂatloleaf:B-@iaé mesthe Er¢mpcm@d§)mamble @ﬁedﬁ@pmﬂwce af japti-

he ad
o AL e AT oo

alSch: deanpoondel thy mxeﬁtwonie sxmcted to possess a wide range of anti-cancer

t her apeut i, cal | y-ef f.ect r ef rab
propeiiFe 8 Ve TGO LIRRFotF VRGP OBrered B e ccers,
1nc1ucti9g\&yt%6t ERedR] M¥1alQRE phpillhry Hieg6idI@hors ychbRnYiatdréilomas, colomn,

pendi ng upon_the host treated, WO 2007/ 071963
ovaripnd A8 B0 FPB S expeqefethpgraompgnng of g myengion will possess

antl-cgg(@r th%ﬁtgl %% k4 fthe@@ gantcg}@ IﬁﬁYﬁﬁdcﬁtYoncB‘xp&Jﬂ@d fhhd zﬂ%‘fr@o@lﬂi ¢Tghe

ccord g Yy t he OptlﬁUﬁ] 0osage may
presenltenmntmlm wdll pyssess ectpm@gmnst enengewh pukaenipse mnbgldaﬁg}lgnancxes

and s?lh({ t | C rs%u lpf?stc'a? rllxﬁomaA% gagéo%stu?n&ué gs‘ru & th@ﬁpeqcﬁlg&gf

Sen I'nvention ere I'S provi a co
bladder, ﬁ)hﬁtafeo breadtand byncraas. In pmitlamlanmuelm Cmmpﬁuln;is ddh@nwaﬁioe are
h rei nbef qr

he defi ned
e ILCERN M T R ERITNT Sh

exambleethdBl¥in, colon, thyroid, lungs and ovaries. More particularly such compounds of the

invention, or a pharmaceutically acceptable salt thereof, are expected to inhibit the growth of
those primary and recurrent solid tumours which are associated with B-Raf, especially those
tumours which are significantly dependent on B-Raf for their growth and spread, including
for example, certain tumours of the skin, colon, thyroid, lungs and ovaries. Particularly the
compounds of the present invention are useful in the treatment of melanomas.

Thus according to this aspect of the invention there is provided a compound of the

formula (I), or a pharmaceutically acceptable salt thereof, as defined hereinbefore for use as a

medicament.
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We have found that the conmpounds defined in the

present invention, or a pharmaceutically acceptable
w@alow/0ttees eof , are effective anti-cancer agent BCTBEIV6/004756

property is believed to arise fromtheir B-Raf

inhibitory properties. Acoqrdingly the conpounds of

the 10 present invention are expected to be useful in

n&:ﬁoé {ogflle%ﬁléer grspecﬁ t&g? {Snvg%;uog %’é? 18 pl‘OVége%tthtLé o%:oof a comgound
of the fi@nulagIn sedpliaompreaticatly aaceptabifsalt thefnoﬁla& deﬁnedfhfeﬁﬂnbefome i the

rm bl ooded anigml i.n_need of c rea hus
N A P e T
“mnnMEbB&ﬁMﬁﬁﬂsﬁﬂﬁﬁhhﬂg cancer characterised by

inhibition of B-Raf, i.e. the conpounds may bhe used to
pAerauding terfhis genect afithe myention dhereisproyidaddheeseof 8 sempund of
the fon?ﬂﬂ& (Ip Yor Bpﬁarhﬁ@éﬁbﬁﬂ cé}fta‘t@e SRfthereMCL RARIRIUACELSE i 1n the
Invention Is expected to possess a w de range of
manufaﬁtme-cxf a m@ércampmdpeuaeue thepsoduetion,eftan agtiwwencat ¢iEresnian
erved in many human cancers,
“mnngkgﬁ%%?hg 1@&?

imted to, nelanong, papillary
t Aycondidg taaﬁurth‘;r fedroteand gleonmnuomdihms is pmmidml the wseanfiean

and lL.ung cancers. us it u
compG op O RRC AL ot 5 PP Eiabub Ry BB wletfredh, SHERGH fhroim
beforeaigalhenﬁﬁnutfd&aﬁeof:zame&manedt foriuse innthatehtiemos mepmome,qaapimmy

thyrmg (g@gqutgg:%ép r & ndphge\éfﬂrg/taégﬁn%?gcér: @lﬁ"%?\%ﬁ%%‘ leukaemias,

lympH&RI mmg%aﬂdle%scaraﬁ&n&oiﬂd@aﬁc&mmh@%h m@ey aﬂgddap PRsstagd) d
sarconas in tissues such as 'h i ver

breastiging gensreas, ind prigesy, angregisienisel ﬂmﬂyr%g’é e ?:krm ,saiom thypoig; lungs
andoé% h conpounds of the invention are expected to slow
vant ageously the growth of primary and recurrent
sdkcatding mﬁmhgf aspéap of (hE ineeniigyl there isprovideththe ved efi, compound
of thegth%;bg &h olr 5" B an %itlgé\l\?glr a{cg%)tablybsaﬁ tlpe?% N a‘r%rléfgfé}%%@/hé#ﬁ&fore in the
produéﬁﬁ%&&?@f 1?ﬁ1|bttortyfbéfeetaﬁ a v&lt‘lﬁ bogded tnﬁﬂlal such aﬂmtbn t the
growth o ose recurre ol i unour
rceiding o hisdBRTs LA TR et et GF iy sehSgpoind of

the folrhiIR ) Sor\é,@ihﬁlliha@élﬁlcﬁllﬁ Rdcbptewie bdth@i@@@ a@fine @RerBinberbrefi@ the
their growth an read, including _for exanple,

produgion ofiap aﬁ%ﬁ%ﬂ??%effﬁFPW?eW%rm WOOC@SIaBH‘Pa BHAS PN | ungs and
OURLd:8Rg 1 @f\fﬂh@l"'i*e@ﬁﬂey offthein3hiioR TRAE AdsoAfied A6 ul S5t

invention are useful in the treatnment of nel anomas. )
compqundof shedformatila (D 105 amhprnagepiselly asceptiide salitbereolops dofiapdherein

beforé ﬁ Bl f?é’altrq?nq of‘frﬁ%ﬁﬂpﬁ&gﬂpﬂ%{)@t@gﬁ tﬁ{b}:ﬂﬁ]s ach%ﬂa%glo%c omas colon

rimaceutical Ty accepta her eo
cancehexvemamhmﬁ@r éurigjcranweleal&emlasnbdiphadmﬂhgna\ﬂae’a’,(lﬁﬁtﬁl@m @@d

PCT/ GB2006/,0 21 A furth
sarcos o PO dic R & B s Gt Petaend b fingRPRE'
recureON§oRdE Athoud oftthesking lcBloh Ath{ro)d, ks andadvariesceut i cal |y

acceptable alt thereof, as deflned her ei nbef ore
S OTHRA I & e SOl i PRSI GFONGER efF 1 REpvided o

meth&f ﬁgt%aﬁ&%ed -Fehf ﬁﬂﬁﬁforj/ E‘i'i*écbint PV ¥mEbIb6Edd ahfind, such as man, in

war nt b ani mal S uch as man.
need of such treatment which comprises administering to said animal an effective amount of a

-

compound of formula (I), or a pharmaceutically acceptable salt thereof, as defined above.
According to a further feature of this aspect of the invention there is provided a

method for producing an anti-cancer effect in a warm-blooded animal, such as man, in need of
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5 According to this aspect of the invention there is
provi ded the use of a conpound of the formula (1), or
w@2pharmwexeuti cal ly acceptabl e salt thereof, aBCTI&BRIVEM4756
herei nbefore in the manufacture of a nedi canent for
use in the production of _as_anti-cancer effect in a
war m bl ooded ani mal such as man. According to a
further. feature of. t.he invention. there.i r Qvi
such tepiegouhigh SrireL S Giere EA i ey b
compcﬁlha bﬂﬁ)@lﬁgﬂhif(l)ﬁéﬂ ayphaﬁﬁz&pﬁﬁdallfg a&abtable ISafﬂt ﬁerfepté as ddfimkd a‘fecﬂ/e.
erein efore in the manufacture . a i cament f.or
(A econding Kamaddisoral fRatyr OhNSARBSH:Of B v erianyBetF K rayided a
metholl WFREHiHe ntdlRbRARIIPARFEIPRIBEMOUE SHblEEHeaTinoMUSG oA cancer,
cancer, |ung cancer,  |eukaem as | ynphoi d

: . ] nph )
ovariamspicgh dmgi carcer, dekasmisra¥mahRId BaH gRsneies: cHCmAwat fRfgarcomas in
the Hvléir’ Iﬁiﬂn@ﬁi b@d@&?grrgsta@,r aeiabi pan@fe@@, ghd ﬁ‘ﬂgar? AhE FeRaFent 3RIEH

and urrent solid tumours of the skin,
tumournbdfthe skit olondhytoid hmes 151 evadien g Watsn-blaedasianimgl, fush as
furthe spect of .the | L1000 - [ [
. GRS RSP Ao i s

amouriiod b KB@potnd O FdrinukaEeptagilaemaatticalin arcemhyle salt tHekpimsdlefined
. herei nbefore in the production of a B-Raf inhibitory
hereinjefQI8+ i n a warm bl ooded ani mal such as man. According
t o 4 RirBeRBPREbS 10k ifvestidnHents providées phansaqentical dedpdskion
use of a conpound of = 20 the formula

L or
whichfearese rompard e Bprul®. oA e paishlly Scefiahle slftreot
as defg%P fLRBESPE il RsdddBionRFiRAHSHatRiLeRicaBi addebiable AIG&Tt or carrier

ect in a warm bl ooded ani mal such as man.  Accordi n1%
ch as man.

for use gn the praduetion of e & Rricnbibitemetlieshin apiapnblaored animal su
P rIr?% k&g &sg&:t U?ﬁe AveRtiotBERAVHAVAEA & n%gééﬁﬁgag cgrg ositiin

a pharmaceutically acceptable salt thereof, i ned
whictheameirises dainpoand of thé rmpnbdren phatmenshiigedraccepiaple|spli thpreof,

hyroi d t unmours, chol i 0 ' ] .
o ARt LTRAE oGS0 P FARETR SSObARICAERY e
for us@h ihg pediLEs, ofaa bafi-vaneseffiedin searcsblasded rninké suchae man.
Ki_dn bl adder rost.ate, hreast. and, pancreas, i
ot PRt PSP GRIOR BFTed” POVHET & PR Aprate oy Besiion
whic}fpédn%isei D¥dnfotind biAE Sorfith @) 8F & PlarmACatically AGcchRbR salt thereof,

urther feature of this aspect of the i nven{ icﬁﬁpt here .
as defimedchersin brferean asspqipfing Wigh 2 Bhasmacciticpi-apcartapls diiyemioF Gpmpier

for us ik gx%tt eg%eﬁhgﬁﬁaﬁﬂnpa??%ﬁlkﬁfi hiRbid nRkGs, 380l AR ocatdhoths, colon
need of sUch treat ment whi Ch conprises admni stering
cancerpoveHamicaaniriahg eancert feakadnvies, menbaid regligaancissngseeipemastand

for a:(1)g: 40 r t t.ahl.e
sorcopfie FAbf verlkigly, BaBiVS BSAE G pBEEER, AR B Ind
recurfep@sdlideunburt bf the slapaolonpthytdié lunpsend domics ey warmsblooded

i Hovi ded a nethod for producing an anti-cancer effect
animpl such 381p3R. b ooded ani mal, such as man, in need of WD

20fhé/ KL R ABRRILRET/ B0 45 d Bbreinb@Brestigyhbd appHdasni sole therapy

whi ch conprjses adm nisteri fo said aninal an
or g gRly . b sfiip CASTCORPORE g B BV EOR HORYIFR R Furegry

radioﬁ%?af\yg%? St Rrdpy. SEhaBEABIBrapR hiay ifteid8 0he oBBodef tRgBllowing
above.

categories of anti-tumour agents :-

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

nitrogen mustard, melphalan, chlorambucil, busulphan and nitrosoureas); antimetabolites (for
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According to an additional feature of this aspect of

the invention there is provided a nethod of treating
woredoaoorye; papillary thyroid tunours, PCT/GB2006/004756

chol angi ocar ci nomas, col on cancer, 5 ovarian cancer,

| ung cancer, |eukaem as, I_ygphoid malignanci es,

carci nomas and sarcomas in the liver, kidney,

o 58011 PLRFTh Ve B PADGESES) Sl

methbingara, dytosinkgrabiasideaind hiy@Sxyrirea; anmﬁfnﬁmtdnﬁ%ﬁgs @S} SRBhple
ed of géjch treat ment whic

st e e R S s, i

mitoRPELIT, dadtindniseiNRAd RikthRimytR)) rﬂﬂ'tlﬁnt(){lé aé?:hts%for example vinca
alkalg‘gar maceuti cal |y acceptable salt thereof as defined

s Hes @Pﬁw&@w@lasrlﬁe, gndgringiend vaagselbine end takeids liketaxdlend
taxotﬁllé? fafid 'to‘i)oQBQﬂéfag@ﬁhﬁlt% fol ﬁo&?@ﬁ%xﬁﬂﬁﬁke ei@gbsq{i]e and

onprises a conpound of the
temPBﬁﬁ@ﬁ' ﬁﬁl@@ympdamtgcaa@mbmmmtbeos@t t t hereof, as defined

(i) h ecrfds&tlg %% it a ulcf)] a@aﬁﬁlggéttl%g 3 ngle a[e tamox1f?1} It%rlef?%er

rmaceu acce or cCa
raloxms@ dmlmm@np alld‘jluﬁxyﬁime))beﬁro@eﬂ&ﬁeptcﬁﬂﬁobmtrég‘lﬂat@‘é tiBfJ txantple
15

ded mal . : | f
I S R AR IS S
aceta;ﬁ)ﬂrmneutagaabts Sﬂ]UHRHI agbiiits (fohb:@lhplddiRéieBiE JevprdioliPaidnd

the formul r a pharmaceutically accCeptabl e

busef&&il)e PrOgEYReshs ?fOTaeg‘aHle’f% THRESSTY Aeidelp oBrtass inhibiiarsdfon exasmple
as an¥dtioRolR, 1IBRGSIIRGEMLdIE Rld éﬁeﬁ‘é&?&?ﬁ%ﬁ AnfitbSR5a %c}u% L{éul%% as

for use in the productl on o n anti -cancer
finastgridesr m bl ooded ani nal such as man. In a further aspect

(iii) sz%% og’slv%ll.f;%lﬁpn%@?t V%Itlcl?aﬁ St ing 1%?5 oglg ér%g%raﬁ,ﬁgrt? I},?Iéec 1‘FJl ibitors
like mﬂmtaa afid Jnhibitorsaf pfb&fnﬁﬁqﬁhﬁrmﬁ@éeh)acta@w @éo@pﬂoﬁﬁﬁ@hdn),
herei.n before in associafion with

) B@gﬁ?@%g@w@%{a@? g@&‘é‘ﬁ’t 51T P Setmypiters pofude gropgh factor

antlbblﬁas Igfbv&ttH €actdr@edepBNintBbdER{foNXaRpleRAOH- @b ddivb@) d
cholanglocar0|nonas F cancer, ovarl an

trasuggwelé Elgerpqma“g Fhd g}e anfiethbd élmﬂg@y cp‘gaﬁwpﬁl; [@225]), farnesyl
transfoRdsk Mok € METC ﬁﬂl?dlt@%nﬁr?osﬂﬁq(mzé@ﬁﬁlgﬂ%% 4nfl séﬁh%/thﬂegﬁge kinase

ki dney, bl adder, prostate, breast and pancreas
inhibgprsieF gxamde pibitersof therepidstnil grawthdastes farhily (fer extinple EGFR

famllg%rgﬂfle o e%lﬂbltclryagﬁﬁgﬁggv %‘g?)rré ﬁsﬂugrcipﬂeriy r,;nm th??ggg- 3-

nt nal such as man. i nh
morplielﬁnqpmpotQ)e)qemn@dahelpm1m(,gelﬁemprZDé@B%ﬁV@-smmlpHmyww-

A L Y

4- ﬂumbplmnyr)ew @plyiorpﬁblﬁf(bpfﬂpei@tlﬁiﬁizaﬂﬂ Avayiné (T11108%)),F8€ex@mple
30 categories of anti-tunour

mhlbggfé of the gl Ptla(t?lyt-ﬂfﬁw%ngfawﬁ fartat foylyand forsspmals dnhibitors ofghe

hepat® egﬂﬁﬁh%wr%}ﬁﬂ hereof, as used in nedical
P oﬁ%o such as}I al kyl atl ng agents (for exanple

™) ci @Ilﬁﬂga‘téeﬁlc agenthyish as thase wlich opfidithb efftctiens vassutar auflethelial
wiRSLBf, $hor B | k

srow Rk BE ior EREn S i S AE PO ot I BB BeD M ey

beva@@Ma@E{M@ﬂm%M ¢&Bpoun@Bsuch as those disclosed in International Patent

Applications WO 97/22596, WO 97/30035, WO 97/32856 and WO 98/13354) and

compounds that work by other mechanisms (for example linomide, inhibitors of integrin

owvf33 function and angiostatin);
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exanpl e antifol ates such as fluoropyrimdines |ike
5-fluorouracil and tegafur, raltitrexed,

woregoiordexat e, cytosi ne arabi nosi de and hydr oxpar/682006/004756
antitunour antibiotics (for exanple anthracyclines
i ke adri arTyci n, bl eonyci r1,24QOxor ubi ci n, daunorTyci n,
epirubicin, idarubicin, mtonycin-C dacti norTyC| n and

) AR B PTG €oREDISH AT n bR

Intemamoaleﬂammhapplmauomwow/oz1K@ WoBsH0F90WO 80/at RHEWORITI224,

0 bitors (for exanple
Wo%gﬁg%d%n%ﬁ%g dggmns | i ke etoposide and teniposide,
(vii) autBearse ittiteapidsp R0 bRsagle dsk WRIOP hRtdne&tdMo thé ’ca&éets listed abpve, such
tati c agents such as antioestrogens (for exanp f)

as IS | AR AERERSEne, ral oxi fene, drol oxifene and
(viif)i g@ﬁ@%hﬁfaﬁﬁ ?proeﬁ:ﬁést iRURIh e BL&RMBle da?gf@gcﬂég ?cﬂe?fa% ok 1t genes

exa ful vestrant), anti exarnp
such gg %bsrral@taﬁ?’ @& aberragt EB:Cdé or BRC@tZaGDcE@Ta(gdlee@zpmﬂ enz;ym pro-drug
therag@ga%gltogahé:% gdeérﬁgls %@ﬁﬁ%é}t&m deL‘m %?sea }(ﬁjlse or a bacterial
nitrogeeniss p@gmn@fapproeomm 18cToasgy psﬁdnotolaaeb ad &)emotherapy or

tors f or e as anastrozol e,
radmf’hre&ﬁ;ggﬁeas vu(%tlr1 azol rgmgc% I%e) and i nhi bitors of
(ix) 1Eaamnaﬁcmpjas;g)rwhés aﬁludfﬂgrfaﬁéxeﬁlplé%x-vlﬁ) 4id 1h-)v1v‘691%B1to§ches to
incre i.ch inhibit éla(gfc cell i nvi’;\5| on (for exanple
?FStﬂ%ﬁ PONPSE BN HES PRHe Biopwy sells; such am%I}SFﬁa‘g?rantb gyfokines such

as 1ntb1ﬂld$ukbi 1, ditrl@lking @k%rﬁﬂﬁ&y@-ﬁ%bﬁlﬂg@éblé‘&l dtﬁﬁﬁﬁa&@u o"H&Pt or

gli n); (iv) inhibitors of growth factor ncti on,
approahes g davfsege Erielh apcasy.spRrescyes whele ferasigelodhmiracells such as

cytokiel trRORERS derfiir@iMcBls QJchés% gtc9{okﬁlg ttfaﬁ&‘éétgé tubdoQF cell Tines

exanpl e the anti-er b ant | trast
and appiepchigh RsiRerti ldmﬂynlﬁ@t@ndlps er be anti body cet uxi mab

(%) CEI%%E hhiblt8% nl?c%}(cim%%r &{aﬁ{:ﬁe Ebaﬁﬁﬁgbﬁlgfsg(e% ﬂavoplnl\é%( and other

tors, tyrosi lS el
inhibieys Df]@ﬁltdyple @heokpointsr(ag dlecltpmlint linlagd) Sinhibliérs @K aiBtatkinase and

hnhi bi.t or s .of t h factor famly (for
other (BB bl 1 R deaR s K i s g bistone
deaceaﬂaslbhx(]ﬁblt&ﬂé @hd®- 4- f | uor ophenyl ) - 7- met hoxy- 6- ( 3-
hol i nopr.opaxy) qui nazaol i n-4-am ne (gefitinib,
(xi) e eélgg)ltag 1{@ 1@({1@3& pipsiethlin N\ agtagonists, endothelin B antagonists and

endotbd:lﬁl(zg ah®B f&ﬁfﬁg&hk\:ﬁ%) &éamg?ezzﬁztdga %ﬁﬁb@&]zlsﬁi’/b% 4058,

-774) and 6-acryl am
atrase!ﬂtafllaﬂ‘é nyI ) - 7 (3- nor phol i nopr opoxy) qui nazol i n-4-am

i
or e oot bbimet ey BF AUERC R bl VL B b slaptal® seapeprial o
separjte Hpsing efrthe mﬂlvuchxal cangpatocyf the Q‘Ea:m!blh $whtoombimatidd products
empicyfhe SRS GARDE ARG B8 i ioF s ioeg dovietiod breppetore and
the ot(xérqﬂlaxmaam:ﬂcelly heivangént wath ilitsay Ep@ns@ad@s bd dhgsel | growth
ct pF t| body 30 _bevacj zunmab [ Avasti nTM, conpounds
s@‘b éé‘mt H&?ér P &y ihgepeptic ﬁnerir?f@r Wﬁ@?]@n@mdpaf ormula (I) and

h atidall / )/ d
their %ﬁgaso;é @ 3d§5g Scéf%}dagl% nglﬁsgagﬁalé(z\@teﬁg ?§%§x§ac§\{@1&9&% {oo780 FhedN

developrpgnt dsstandardisation af i viird 4nd gmiivie tesi sylsnems farike @Jfaluatlon of the
effects Bf 8BibItHrs ofB(BaF if YRGLtd AR dis IS RUAL ciog;, 'rabbits, monkeys, rats

and mice, as part of the search for new therapeutic agents.
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WD 2007/ 071963 PCT/ GB2006/ 004756 -24 (vi) vascul ar
damagi ng agents such as Conbretastatin A4 and
weopoures di scl osed in I nternational Patent PCT/GB2006/004756
Applications WO 99/02166, WO00/ 40529, WO 00/ 41669,
W01/ 92224, W02/ 04434 ang W02/ 08213; (vii)
anti sense therapies, for € gﬁple t hose which are
directed to the targets |isted above, such 5 as ISIS
25y he abqvepiher phaumacryticabepmaposition.nrqcesse Atethoflaisg gyd medicament
mamFRANR RS, tHe Qﬁéﬂﬂgﬁ%nﬁ%eﬁ@r%{b%dﬁﬁb%s%mn{&mds of the
repl ace abérrant genes such as aberrant p53
invergioa deseribedBREAY alse aBRGA2, GDEPT (gene- dlrected enzynE
Exafp@s drug therapy) approaches such as those using
_““thDSIne deam nase, thym dine kinase or a bacterial
ni Thedneation wdb,ncembayﬂhstmteﬂ aptbe dellohvisg Hop-limiting asanples in
. ent. & | erance to chenotherapy or 10 radi ot herapy
whicl m%esss tﬁgf’@em ?eug resi stance gene therapy; (iXx)

@) tenmmatmts haey gipan iappgreechesins (*O%| opetiatignsfveere eardeddeg at room or
ex-Vvivo and_ i n-viv

ppr oaches e the
anbiE SRR E gt * et ect o anee of 625 ien' s
(ii) ot daniesbREbMOFer¥ il Suek QltiyidRss Sotilim sl hat@teeaﬂoeaﬁ@nrbfzolvent was
interl eukin 4 or granulocyte-nmacrop gge col on

carried QUYSIRE  FRJATY SEAROFALOr EIBY IGERIGE BropBiTey %Q%Paiss:@éﬁ 5-30

nmﬂ%ﬁ%ﬁ&%ﬂmﬁgﬁ géﬁaﬁ§o #3 t8Goteansf ected i mune cells such
as 15 cytoki he-transfected dendritic cells, approaches

(iii) ingengyalcipe okurspeofireantionevesiollowednr Tlee prd feRetion tinagsdre given for

hes using anti-idiotypic antibodies; (x) Cel
ﬂhmgﬁﬁﬁ%g&hhlbltors i ncluding for exanple CDK inhibitiors
@{iv) ﬁlmgpfoldmtmmdrslad&ﬁc)tomlpdoton hedlear mapadtictresosansé (NEIR) spgotth @nd/or
% g |nts (eg checkpoi nt kinase); inhibitors of
nm“ﬁ@? Pa%%nase and other kinases involved in nitosis

(v) yooldb 28y 0k foeHluStratRdg nBt dndrird 8@ nedebsatilyCthdevaBtHch;be@bthined
hi st one '

eacet yl ase | nhi bitors; d (xi) . i
by d’é‘ﬁB‘BtPFf@P?Srﬁie&eﬂ?%%’l RIPRETAL|ORE WEIGiTFRF A 1S afg?wé |n?%er1&1 was required;
(vii) %%ﬁ\gﬁeﬁ MR d8RIPINEL FmB raBk SRR $6rSn 1a Betd @doh V\Blven

B ‘ant agoni sts; for exanpl e ZD405 ZD1
in pagig pRUBEON, (PpR) Felpsirp toxtetrameth TSk @d_ﬁ]emah ftandar
R R R
oﬂwnﬁﬁpMdbmt@ of the treatnent Such conbi nati on products
(vii) Hpmlcéll gol(s: RE%C{Heud %sugf anln J ﬁvu%qg S bH% are 1%4%8
dog Yan e descri &7 elsperore and

(v111}JdWeﬁﬂ@ﬁ¢H dr€ gively inaohive valgae (v/wi tedmspand s appr oved
dosage [

ran In. addition to thejr . use in therapeuti
(%) RS SR Wer 9 VB ALRRLIOB £ P OLp19cHPn Xl i Hhseghermica
ioniANaK (¥ Selld ﬂ@ﬁ% ¥ didset &joslkt Ero%@* Wifer@inGicaled Ebnhh%ﬁf)hl wa@sffected
tools in the 30 devel opnent

har macol ogi ca and
by e@@%&}?ﬁ%ﬁ i Tapt agam bpmbardment{RAB) pr glecfigsnray (ES)stadips for m/z
are gB% %éh@raﬁy AntohOWnith il diGie @E E&‘r@ﬂtsma%g aﬂe'}gﬂo@ﬂea Qe[n% fess

abor at ory ani ma S S as cats, 0
otherveilybstated, threondse yon, quotadss (MH);

(x) where a synthesis is described as being analogous to that described in a previous example

the amounts used are the millimolar ratio equivalents to those used in the previous example;
(xi) the following abbreviations have been used:
HATU O-(7-Azabenzotriazol-1-y1)-N,N,N’, N -tetramethyluronium
hexafluorophosphate;
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and mce, as part of the search for new therapeutic
agents. WD 2007/ 071963 PCT/ GB2006/ 004756 -25 In the
w@bwve7other pharmaceutical conposition, proceB&T/GB2006/004756

met hod, use and nedi canment manufacture features, the
al ternative and preferred _gghodi ments of the conpounds
of the invention described herein also apply.

les 5 The [nvention will now be illustrated by
the toll ow ng no%efrﬁﬁ)f#r?@%l’ exanples in which, unless
stM&d ot her wi seN,N-dimdilefifeemanidess are given in
d es Cel sius ;. operations were carried out at
rg%%r ambi ent gt&]rﬁ%\g bure, that is, at a
tepyature in t Reni@RgsopflethBaRmeC (i) organic
solutions were drjed over anhydrous sodi um sul phat e;
evep¥r ation of séichlepamsipane; 10 carried out using a
r obRKYy evapor at oginadl@ffHediaeed pressure (600- 4000
Pascals; 4.5-30 mmHg) wth a bath tenperature of up
t MeGNC, (iii) i pceiamigial , the course of reactions was
f wed by TLC i .times are given for
il Itjgtrati on onl 9;ﬁﬂlf)l£ov§&ha%ghl’ products had
sddiAdd act ory pr otlusepripyl eadicathgxydate;c resonance (NVR)
S and/or 15.mass spectral data; (v) yields are
gﬁ@enﬁ?or illust Plgfhia%‘ﬁ’ only and are not necessarily

(xii) TISCEY refetscth nowmim] Pkase fibdhi dobitinn Ehtoslhto gt usiHgoIRasand 40 g pre-

devel o nt.. preparations re repeated if pore .
Pack?fﬁfilﬁ% %ﬁ%@g%é&% ?Céafdmg(@ﬁ% mw@wﬂgw SUURHOR @%di feom
ISCO, Ind, 1200 SipBRiHstré@ Mo NBe §ISAOran®j Or di agnostic

....protons iven in parts per mlli on(ﬁlppr% relative to
(xiii)t Qt@%_@?h&i Eifprafrea %< Bapversetrbpsed] st aplmngyittpdimension
erd .
20 B MRS 1 QTR v

(x1v) iPatti Rabreg¢naton gt Parrcshaler typle hygnoperiatorhiare ey stdnasi for ieatiafz chemicals
. ' il Unjt n ols are ed: .
wits BEROLA0R ot T T TR S 3 b i peighand

tempenathrdsi ts BOABLSS spectra were run with an el ectron energy
of 70 electron volts in the chem cal 25 ionization
(Cl) node using a direct exposure probe; where
Exampidiicat ed i oni zati on was effected by electron inpact
' gast atom botrrbardme (FA ]r el ectrospray
H 27 az

2]

- lic

~ unless otherwi se stated, the mass ion quoted is
( MH(3;Arpiap-2anethilpheny)aminedquinazelinteb carbdxartic agid dethgd 7; 0.100

5 0 NS DAl BSGELTEH B B LS B4 BN g
disoprepyl¢tipdamins €107 Inmt, 95 10 mawolpli§ equignyeére combined in DCM (2 ml) and
stirred for 4 h at 25 °C. The reaction mixture was concentrated under reduced pressure and
purified by reverse phase preparative HPLC (0.1% TFA in MeCN and water). NMR: 10.58 (s,
1H), 8.75 (s, 1H), 8.68 (d, 1H), 8.39 (s, 1H), 8.26 (m, 3H), 8.19 (d, 1H), 7.97 (d, 1H), 7.90 (d,
1H), 7.79 (m, 2H), 7.64 (d, 1H), 7.38 (d, 1H), 2.18 (s, 3H); m/z 467.

Examples 2-3
The following compound was prepared by the procedure of Example 1 utilizing the

appropriate SMs.



(xi) the foll ow ng abbreviati ons have been used: HATU

O (7- Azabenzotriazol -1-yl)-N,N,N , N -tetranet hyl uroni u
woreoohexebd uor ophosphat e; WO 2007/ 071963 PCT/GB2006/004756

PCT/ GB2006/ 004756 -26- THE tetrahydrofuran; DWW

NN- di et hyl f or mam de; Et.QAc ethyl acetate; DIEA N,

N-di i sopropyl et hyI am ne 5 DCM di chl or onet hane;  DVSO

ot bl oaal S s ot AN OCN oot o Hl | T
ToC T CT PITONT uu U.'D\.,l. UTTI l. = IT,

Ex. ?ﬁONWéI @acetl ¢ adi HNYEEIEA“D di i sopr opyl m/z” | SM
2 f'c(gs %{439@% e 173'015'@%) Wﬁ@nﬁl{) (XThgg " lﬁ@@mhloxo

hase fl ash co r prmat ogr aphy

ubenrgyamigobd 40 |P-4r(E, 1PadRes éHD:lgc‘e? jel  cf 79igjaed and
‘ﬁ%%@%gﬁg?%@nﬂloi (51}16 iy Wﬁgﬁﬁg FSsel @S1 " UCt  PBthod 7

U
0 erior 13812 r eet

| igninetatineME, USA. ;| 1&BH07.3X{d, L), 2@5|(s,<£rH)H LC' frefers to
: Yg[:—)@%:l%or ever e phase HPLC Col umm wilt h dj nensi on
15228 M50 and 50 m 250 in water/ MeCN with 0.1% TFA
3 ﬁlﬂ-tBiQiBultﬁ mlw-wn oblt.(as' ®ed)( %65 Js, PHY,8.43y ( A0P enblictiod @rand 1-
Parr shaker t){ r}genators are systens flr
diaetheryaumaza ’é‘aﬂ s (S’v@i -0y e Ddkrd-85444 he pr eGP a
ﬁg@ﬁﬁh% f.4at pr essurﬁg w@zm 5H§tx7@9(eheres ( 60mpBHy G H-

eratures

meﬁlzdmhk}riﬁ { 1@1)(7 2-3 fs, L), éré&(hylﬂ)benzo pyrazole-5-
I ) - .
ARSI LS FEIIED ROt sbbibony i

icarbagamlid¢ Met hod 7 (s,(BHDODS7 ¢, 98) 340 nmmol|)

. IJ- I(‘J FJ Her-eHet b J\_Z_U alleart oo J&rt Fa N, WaVa)
oot \J'IILoLInyl TCTI yT CTmUT T U ("U. U’UL I, U. U0

mml 1.2 equiv) and 25 disopropylethylam ne (0.071

Exa n_,r,s_!e40 510 mol, 1.5 equiv) were conbined in DCM (2 m)
an stlrtred for 4 h at 25 C. The rleactlon m xture was

Ak ¢ & P ‘ i ed by

methyISNEY S e RARR pr epar at ive HPLC (O 1% TFA in I\/ECN and

wat er ). - 10.58 (s, 1H),875é) 1HL7

5 11 sohgioB ®f ¢shlora-6)7-dimethoxyaninazline (%) me, . 10 nmyl) alzd 87(3-

ammn(f&j géeﬁ{_}%phe ﬂ? 9—(;%3/%11 tl}ne e?lgln)})gﬁzgé‘f;&e’ (I\/Feﬂﬁ)ﬁ 2(4d38 1:1-@)0 170

mmol) in EtOH (2 ml) was heated to 90 °C for 12 h. The organics were removed under

t
q
a
A
|
4
|

reduced pressure. The resulting solid was purified by reverse phase preparative HPLC (0.1%
TFA in MeCN and water) to give 82 mg of solid (95%). NMR: 11.07 (s, 1H), 10.43 (s, 1H),

10 8.73 (s, 1H), 8.05 (m, 2H), 7.91 (m, 2H), 7.75 (d, 1H), 7.61 (m, 2H), 7.39 (d, 1H), 7.27 (s,
1H), 4.00 (s, 3H), 3.98 (s, 3H), 2.17 (s, 3H), 1.74 (s, 6H); m/z 482.

Example 5
The following compound was prepared by the procedure of Example 4 using the

15 appropriate SMs.

20
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30 Exanples 2-3 The fol | owi ng conpound was prepared by

the procedure of Exanple 1 utilizing the appropriate
WEkE7/0Y®62007/ 071963 PCT/ GB2006/ 004756 - 27 EXPCT/GB2006/004756

Compound HNVR mz SM 2 4-({5-[(3,4-Dichloro 10.45 (s,

111), 8.75 (s, 1H), 468 3,4gbichloro

benzoyl ) am no] 2- 8.65 (d 1H) 8. 37 (s 1H), 8.19

21N il eYal
Ex.Y

R o (0. [RROME 7 i nazol 1 ne- PVAGSMY . 32

N-BH[7- 2. 15 (s, |3Hp2 nHmnmwsq Ckﬁ 558 7(Be|r_1|)zyloxy) -4-

- 3. 65
Eﬁ%’r BZ-"?lgu 2 hc’:tj{ 8 %éHi’B%(Pﬁéﬁ%o&%Gb naz Ji nE 4chlqre-6-methoxy

Lyl
ethdx 1t(a§ohnuﬂ) liﬁ) 87593((g l}g)e‘7 - Fkﬁtl?([ ¥| y )aciﬂlrﬂl%hn% and

Vﬁé)viahbﬁyl }- 3- Lii7)4 (d71Has7 QSs(d 1H), 752 5(33 (E’FDME%JO(Z(Z;
) hyl 7 . 2.
g0, SN ENCRi0 7

car okarr de (js, 3H),
Wnesl-m@h&lethﬁka TﬁHbs 5453, (m)gz@m@ 3Hyyet hyl et|her

hﬂ%ﬁ% e{,f?bgngg@gZ?%gg)gaﬁé’l%ﬂ4 yl anj no-

e e N SN o

1 '_\/\-c

4-chl or o- 6, 7- di net hoxyqui nazol 1 ne (50 ng, 0. 170 nmol)

d N (3-
E_Xa_fg&g,éo- EL nmet hyl phenyl ) - 3- (1- cyano- 1| - et hyl et hyl ) benzam
3-(1-09arloMe iRt 1efth1)- B8 3087-hPtird:h 06 -mXBk Yaulith GO v 2m o) 41as

heated to 90 C for IZ h. The organrcS Were rernoved
methylphenylibeesamidel pressure. The resulting solid was

el at | Ve HPL % TFA
i by ere b ARG
methﬂph@@l)(%( 1-gyag-1-ra@hvidthyBb eniahi)lde Exathpleds; (59 mgl B0s4 &mﬁ)cﬁ) in
Meogﬁg étglfg&id 3%%9 f’d@@g %&% ’WaZ B_rga%cf \g’&h %%f[lr% g;sn7'§l%lm1()%nurg g’;% ’gllowed to
stir aB) °C fbr 17h bsforSbding filtefdd hough Uibdomadbdus+8=h a@‘@ﬁ@ér@raéd under

f II npound was, prepared by the procedure
fedm&? %Eﬁé.i‘ﬁ%l ge ﬁe%aﬁlinﬁ godhwas pusifi 1§ 5'? qugp%asgwpa@qu,@»m (0.1%

TFA 200ECNBhE §1PIb/ (FR2A0ES Q%Ylé@l%). NMR: 11.58 (s, 1H), 11.03 (s, 1E),
10.42 (s, 1H), 8.68 (s, 1H), 8.03 (m, 2H), 7.92 (d, 1H), 7.88 (s, 1H), 7.74 (d, 1H), 7.60 (m,
2H), 7.38 (d, 1H), 7.18 (s, 1H), 3.98 (s, 3H), 2.16 (s, 3H), 1.73 (s, 6H); m/z 468,

20

methylphenyl}benzamide

A solution of N? -(6,7-dimethoxyquinazolin-4-yl)-4-methylbenzene-1,3-diamine
(Method 8; 99 mg, 0.318 mmol), 3-(1-cyanocyclobutyl)benzoic acid (Method 17; 64 mg,
0.318 mmol) and DIEA (166 uL, 0.954 mmol, 3.0 equiv) in DMF (2 ml) was treated with
HATU (145 mg, 0.382 mmol, 1.2 equiv). The reaction stirred at 50 °C for 12 h. The reaction
was quenched with H>O and extracted with EtOAc. The organics were dried with NaCl(sat)
and Na;SO4(s) and removed under reduced pressure. The resulting solid was purified by
reverse phase preparative HPLC (0.1% TFA in MeCN and water) to give 57 mg (39%).
NMR: 11.04 (s, 1H), 10.44 (s, 1H), 8.72 (s, 1H), 8.07 (s, 1H), 7.94 (m, 3H), 7.71 (m, 1H),



(d, 1|H) ,
o B2l

-28 Ex. Compound 1 HNVR mz SM5 N (3-{[7- 11.32 (s,

1H),
W@ Benpyloexy) - 6-
chl oro- 6- met hoxy net hoxyqui nazolin-4- 1H),

10. 47 (s, 1H),

(s,

1H),

8. 71 558 7-(Benzyl oxy) - 4-
8.24 (s, 1H),

8. 04 ( SPCT/GB2006/004756
7.93 (d,

1H), 7.89 (s, 1H), quinazqQlgne and yl]ami no}-4- 7.74

7.65 (d, 1H),

A Golip: 40083l %6 B 0y o 26,0

7.59 Met hod 24

2H), BéffariHE 22719, 318, 2.6Hm, 1H)7A/~(494. 6H) Exanple 6
3-(1-Cyano-I|-nethyl ethyl)-N

{3-[(7-hydroxy- 6- net hoxyqui nazol i n-4-y1)am nol - 4-
Examplefgl1phenl } benzam de 5 A sol ution

of,f\ﬁ(S-{[,?- (benzyl oxy) - 6- met hoxyqui nazol i n- 4-yl ] am no)
- 4thefalloRing Gempundswere necparRd by the prosedureyal Bremple i wing the
apprdpe4®ENie 5 50 ng, 0.084 nmol) in MOH (2 M) and 30%
d/ C (20 ng) V\a_s_t_w_q.tﬂ_vm;h hydrogen. The m xture
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C%’E&Ht‘i‘o% o]f|7{7- Wﬁﬂﬁyﬁroxy- 6-methoxyquinazolin-4-yl)amino]-4-methylphenyl} -
3-(trifluoromethyl)benzamide (Example 70; 80 mg, 0.171 mmol), 3-morpholin-4-ylpropan-1-

.31 Ex.

ol (28 pl, 0.205 mmol, 1.2 equiv) and Ph;P (86 mg, 0.328 mmol, 1.9 equiv) in THF (2 ml) at

0 °C under Ar was treated with DIAD (65 pl, 0.328 mmol, 1.9 equiv). The reaction stirred for

12 h while warming to 25 °C. The reaction was quenched with 10% HC. and extracted with

EtOAc. The water layer was treated with 10% NaOH and extracted with EtOAc. The organics

were dried with NaCl(sat) and Na;SO4(s) and removed under reduced pressure. The resulting
solid was purified by reverse phase preparative HPLC (0.1% TFA in MeCN and water) and
by a supercritical fluid purification system. NMR: 10.59 (s, 1H), 8.69 (s, 1H), 8.26 (m, 2H),
8.18 (m, 2H), 7.97 (d, 1H), 7.92 (s, 1H), 7.79 (t, 1H), 7.62 (d, 1H), 7.38 (d, 1H), 7.31 (s, 1H),
4.30 (m, 2H), 4.00 (m, 5H), 3.76 (m, 2H), 3.51 (m, 2H), 3.35 (m, 2H), 3.12 (m, 2H), 2.31 (m,
2H), 2.17 (s, 3H); m/z 596.
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mmol) in isopropanol (15 ml) was refluxed for 12 h. The organics were removed under
reduced pressure and the residue was purified by column chromatography utilizing an ISCO
system (EtOAc) and then by reverse phase preparative HPLC (0.1% TFA in MeCN and
water) to give a light yellow solid (2.1 g, 68%). NMR: 11.50 (s, 1H), 10.45 (s, 1H), 8.75 (m,
2H), 8.00-7.80 (m, 3H), 7.70-7.40 (m, 4H), 7.30 (m, 2H), 3.91 (s, 3H), 2.10 (s, 3H), 1.70 (s,
6H); m/z 451.
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ﬁ%/ phenyl ] -benzam de 1.74 (s, 6H) 35
d| msthyl 10.41 (s, 1H), 10.15 (s, 1H), B.69
gnethﬂ@hevb*l}hod 44 imethyl)-N-[3-(5-fluoro- 1H), 7190 -
7.72 - 7.80 and Met hod
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Beﬁla mf‘? 4-ylanifo)- (m 1H), 7.55 - 7.70 (Im 4H),

/.36 (d, 24 4-met hyl -phenyl]- 1H), 2.20 (s, 3H), 1.75
(s, 6H) benzani de WD 2007/ 071963 PCT/ GB2006/ 004756
Examp¥38y Conpound NVMR m'z SM 36 3- (Cyano-di met hyl - 11.82

tert-BifA [P (6-mlethoxy 2B IndiBy1-s1E I riffodmet B Ml bAsn#8) phenyl)

aminolquinazolin-7-y1} oxy)propyl]carbamate

A solution of N-{3-[(7-hydroxy-6-methoxyquinazolin-4-yl)amino]-4-methylphenyl} -
3-(trifluoromethyl)benzamide (Example 70; 100 mg, 0.213 mmol), zerz-butyl (3-
iodopropyl)carbamate (Method 26; 61 mg, 0.213 mmol, 1.2 equiv) and K,COs (44 mg, 0.320
mmol, 1.5 equiv) in MeCN (2 ml) were heated to 70 °C for 12 h. The reaction was quenched
with water and extracted with EtOAc. The organics were dried with NaCl(sat) and Na;SO4(s)
and then removed under reduced pressure. The resulting solid was purified by reverse phase
preparative HPLC (0.1% TFA in MeCN and water); m/z 626.

Example 39
3-(1-Cyano-1-methylethyl)-N-(4-methyl-3- {[ 7-(piperidin-4-ylmethoxy)quinazolin-4-

vllamino}phenyllbenzamide

A mixture of 4-(4-{5-[3-(cyano-dimethyl-methyl)-benzoylamino]-2-methyl-
phenylamino}-quinazolin-7-yloxymethy!)-piperidine-1-carboxylic acid tert-butyl ester
(Example 61; 96 mg, 0.152 mmol) in 4M HCl in dioxane (2 ml) was stirred at 25 °C for 1h.
The solvents were removed under reduced pressure and the residue was purified by reverse
phase preparative HPLC (0.1% TFA in MeCN and water) to give 75 mg (93%) of a white
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42 [ 3-(Cyano-dimethyl- 10.05 (s, br, 1H), 10.25 (s, 1H), 9.20 520 | Example 64

methyl)-N-{4-methyl-3-
[7-(pyrrolidin-2-

ylmethoxy)-quinazolin-4-

(s, br, 1H), 7.79 (s, br, 1H), 7.57 (s,
1H), 7.42 (m, 1H), 7.80 (s, 1H), 7.75
(m, 2H), 7.56 (m, 2H), 7.40-7.30 (m,
3H), 7.15 (d, 1H), 7.10 (s, 1H), 4.30
(m, 1H), 4.15 (m, 1H), 3.81 (m, 2H),
3.09 (m, 2H), 1.95 (s, 3H), 1.80 (m,
2H), 1.60 (m, 1H), 1.52 (s, 6H).

ylamino]-phenyl}-
benzamide hydrochloride
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SM 43 3-( Cyano- ar net hyl - IT.25 (s, br, 1H), 10.45 (s,
111), 9.30 506 Exanple 65 net hyI) N-{4-net hyl -3- (s,
ExampledsiH), 9.15 (s, br, 1H), 8.80 (s,

3 (Cv£m7 —él%thygmeql\)il) - B PniymB By iy, 8n 857 S

qumazohn—4-vlam1no} -4-methvl-phenyl)-benzamide hydrochloride

A mixture of N-{3-[7-(2-bromo-ethoxy)-quinazolin-4-ylamino]-4-methyl-phenyl}-3-
(cyano-dimethyl-methyl)-benzamide (Example 58; 97 mg, 0.178 mmol), pyrrolidin-2-yl-
methanol (20 mg, 0.196 mmol, 1.1eq) and K,COj3 (123 mg, 0.89 mmol, 5eq) in MeCN (10
ml) was refluxed for 12 h. The heterogeneous mixture was filtered and the solids were washed
with MeOH. The organics were concentrated under reduced pressure and the residue was
purified by reverse phase preparative HPLC (0.1% TFA in MeCN and water) to yield 50 mg
of (50%) a white solid. NMR: 11.70 (s, 1H), 10.55 (s, 1H), 10.42 (s, br, 1H), 8.90 (d, 1H),
8.80 (s, 1H), 8.10 (s, 1H), 7.97 (d, 1H), 7.80 (s, 1H), 7.60 (m, 2H), 7.45 (s, 1H), 7.35 (d, 1H),
4.70 (m, 1H), 4.60 (m, 1H), 3.95 (m, 1H), 3.75 (m, 2H), 3.60 (m, 2H), 3.25 (m, 2H), 2.20 (s,
3H), 2.15-1.90 (m, 3H), 1.75 (m, 7H); m/z 564.
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Example 53

guinazolin-7-yl} oxy)propyl]carbamate

A mixture of 3-(cyano-dimethyl-methyl)-N-[3-(7-hydroxy-quinazolin-4-ylamino)-4-
methyl-phenyl]-benzamide (Example 68; 100 mg, 0.229mmol), (3-bromo-propyl)-carbamic
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trifluenphmiliyhbinzdmideet hy| - phenyl] benzanlde (Exanple 68; 100

0 Do sRebRT R Uhamee bR ol D ctoon
62; 8@ aigc0.284 8oy 4- danétﬁﬁamh)eﬂ@ud-tﬁﬁ&a}&nétm@odﬁgow BQeif %ﬁethod 48;

d DVF
71 FPa5catoTATE T i) MR Ao ene BYRA fidirae.d. koD DMEF (2
ml) v&ds stieéesl 253090t 118 198k adBo\REBudaRE %Qnﬁ\édtlﬂr M pnhbe

gani cs were concentrated under reduced pressure and

Pfepatrﬁé’er}ﬁ’ér%@el AAEA iy MeCNoandyiaterd kuiyipld S mestdB %y pépmalte solid.
tiiy | t {

15 NMRY rréll 55éé ), ?lfitopg?t@f,txg Igjg’yég hgf%"l 23 gﬁﬂz 3§m é]ﬁ G}ﬁ%
1H), Mmmmwwa&ﬁgﬁmmm@ 2H), 3.92 (s, 6H), 2.72 (s, 3H) 2.10 (s, 3H); m/z
500. [ 3- (7- met hoxyqui nazol i n-4-yl am no) - 4- met h1l- phen |1 -3=

trifluoronethyl-benzam de

Example 55
2-(Cyano-dimethyl-methyl

isonicotinamide

A mixture of N’ -(7-methoxy-quinazolin-4-yl)-4-methyl-benzene-1,3-diamine (Method
62; 81 mg, 0.289 mmol), 2-(1-cyano-1-methylethyl)isonicotinic acid (Method 60; 55 mg,
0.289 mmol), HATU (132 mg, 0.347 mmol) and DIEA (147 mg, 1.1 mmol) in DMF (2 ml)
25 was stirred at 25 °C for 2 h. The organics were removed under reduced pressure and the crude
reaction mixture was purified by reverse phase preparative HPLC (0.1% TFA in MeCN and
water) to yield 45 mg (34%) of a yellow solid. NMR: 11.46 (s, 1H), 10.70 (s, 1H), 8.80 (m,
2H), 8.70 (d, 1H), 7.90 (s, 1H), 7.85 (m, 2H), 7.50 (d, 1H), 7.40 (d, 1H), 7.22 (s, 1H), 4.00 (s,
3H), 2.15 (s, 3H), 1.80 (s, 6H); m/z 452.
30
Example 56
The following compound was prepared by the procedure of Example 55, using the

appropriate starting materials.
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of N3- ( 7- nmet hoxy- qui nazol i n-4-yl) - 4- net hyl
waole@mion®el Met hod 62; 80 ng,
4- di met hyl am nonet hyl
(Met hod 48;

71 ny,

. oY o £

0. 286 mmol ),
-3-trifluoronethyl

0. 286 _gyol ), HATU (130 ny,

ol mvfllro \

-benzene-1, 3-
PCT/GB2006/004756
-benzoic acid

0. 343
mml) and DI EA (147 rrg 1. 1 mmol) DM (2 nml) was

bl.

Ex

purqqfn?%’dmgy reverse

cJd O T'U

IIIC I Cu\zl.l \van)

Nﬁp‘illlgse pr epar ative HPLC (0.

07T

M
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S
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56

3
=
et hy,

1 Hé; Qa%u@? 4(d,

Ly
hi;c(r‘ﬁexmmihexy- qui n
a

24 (1-cyano-| - met hy

L)
Ild 15 ng&l[@

) meghopy quinggpling- 7

1H),
6H). 2.72

my@h@sylw 2- (0

ine (Method 62;

th(ﬂ/(se'lH)i;i@ ms (ﬁ’ﬁ”@ 8(9{§n
1200, 802(51)111)87 33 (r(llﬁH):%V-lﬁS (rﬁ,

%Hf'% 6(3%?)%0%@ sgﬁlﬁ‘% ré

) 3, i 12e(6,1I3H), 1.55 (s, 9H)

DXy=qui nazol i n-4- | am no

soni coti nam de A m xture of
hzol i n-4-yl)-4-nmet hyl - benzeng
81 ng, 0.289 mmuol),
ethyl)isonicotinic acid (Mt

'4‘4?

5(s

2H) ,
5009.

cb

hod

1, 3t

Method 62
and 2-tert-
butyl-5-
methyl-2H-
pyrazole-3-
éhirboxylic
Gepid

55 ny,
DI EA (147 my,

0. 289 mol

1.1 mol)

, HATU (152 ng, 0347 nanol)

and

Example 5% C for 2 h. The organics were removed under

de

LNOXVy-

3-(CyaR8 G RANALASHNS-S-RB. 1AL
puri ed’by rever se phase
hen nd water) to yield 45 ny

uﬁ%&lﬁ%—@agg

in DMVF (2 m) 25 was stirred

t 4 ui_g_ ﬁ L

(34% of a yellow

1hb
50 gl 5, Lt S ) o 88 g

(3-an(inh-4-mathyl-pheryd)-3-Gyadd-fimethy2 Zhefisl)- L hiorodeRihn(i8e (Mathdd 5; 900

ms, 2 PR i, PRI, OV Wt bt b

undefmwaaa readure At tArebidBe wadRIERE b6l ﬁinadh}dnwo hS ik
VO 2000 071065 Pot ceonoe Dok g ol g ?ul
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oun

452. 30 Exanple 56 The
b by Fae PeREEIRreregioved

|§lg an

4-.

ISCOystem(EKAQ) and then puried by regerpq Hhasanemat(@ HPM; (0.126TF8 in

MeCKi$ind Haber e 82 8- %1 1':% (8‘}% OVEZ Eﬂﬁ’t@lﬁﬁﬁw &%Wﬂqﬂg{%ﬁg&pgfss (s,

1H), §,E3 éﬁmle]&w (dQHﬂ); 7. 85 @011(& 7.90Hy.,, LH), 0@0 (& 1HBH)G6 (&, 2H),(750 (d,

un, BN 10, TR Gy i, 20 2u

car boxam de carboxylic acid
Example 58

N-

3-[7-(2-Bromo-ethoxy)-quinazolin-4-

methyD)-benzamide

et i msaged '

-3-(cyano-dimethvl-

A mixture of 3-(cyano-dimethyl-methyl)-N- [3-(7-hydroxy-quinazolin-4-ylamino)-4-
methyl-phenyl]-benzamide (Example 68; 100 mg, 0.229mmol), 1,2-dibromoethane (86 mg,
0.458 mmol) and K,CO; (63 mg, 0.458 mmol) in acetone-1,4-dioxane-DMF (5:1:1; 10 mi)

was refluxed for 12 h. The heterogeneous mixture was filtered and the solids were washed

with MeOH. The organics were concentrated under reduced pressure and the residue was

purified by column chromatography utilizing an ISCO system (hexane-EtOAc) to yield 97 mg
(78%) of a light yellow solid. NMR: 10.36 (s, 1H), 9.65 (s, 1H), 8.46 (d, 1H), 8.40 (s, 1H),
8.10-7.60 (m, 6H), 7.35-7.25 (m, 3H), 4.56 (t, 2H), 3.92 (t, 2H), 2.20 (s, 3H), 1.80 (s, 6H);

m/z 544,
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Exanpl e 57 3-(Cyano-di net hyl-nmethyl)-5-fluoro-N[3
- (7- met hoxy- qui nazol i n-4-yl am no) - 4- net hyl -

w@b@ngprisebenzam de 5 A m xture of PCT/GB2006/004756
4- chl or o- 7- met hoxy- qui nazol i ne (Method 32; 700 ng, 3.6
mol ) and N -42 -

(3-ani no- 4- et hyl - phenyl ) - 3- (cyan- di met hyl - net hyl ) - 5- f
Examl J4Qjq0- benzam de (Method 5; 900 ng, 2.89 mmol) in

opanol (30 n1) was refl uxed for 4. h. The orgam (oS
eithyl) iy < -4

‘ I -|I|2|ng an
0 by reverse phase
pAemaﬁm ofne {B'llf’l-@ bﬂmi%ﬁﬁﬁ&y)quﬁ@zoﬂm@l\ylammomdtm&ﬂ)yl{pdjenyl} -3-

1.1 I
(eyand glﬁqw-m%ﬁbée%mde Trgensl 40071 B B o, YR 735
methaﬁol9(50 ﬁ@, 04 I(fﬁmoﬂ ﬁ%{{@@ 159 mg 71 Bhol)dn Mﬂlsﬂ)N (10.168 wasefluxed for
12 h. rge hegqrygengogbmegglre 'gg_sli)iltere_fl apg ﬂFSSO% SJ_YY]IG vmsée A}géHMGOﬁ L}Ee
organFE( MR néé%tr%t%d %ﬁe% rédllcé@ﬁrggs%[&ng EﬂéQEﬁ&u&Ws%ﬁﬁEd By tbverse

nm noj - 4- net h J? (cyano-di net h
phaserpeqphgahye thgg(ﬂql &{(e PA g MpQNean@fwater) to yleld 75 mg (65%) of a white

solid. X ﬁyﬁ”gdjﬂzrﬁt PH%"IP?EK% @'5%3%5 (bt ﬁ?dé WX ﬁtthﬁé\ﬁglsm =790

am no enzam

(m, 3Hg 7.76-23%0myah), 7. 33 ’qu(rmrmmwmeﬁl()%%rg 15 (m, 159 Zﬂﬁém) 2H),

218 Gl Dor gt 9 LB EME A 00 ) 20 was refl uxed

for 12 h. The heterogeneous m xture was filtered and
the solids were washed w th MeOH The organics were
ntrated under reduced pressure and the residue

N-{3 Y"P-?S-Aﬁﬁk{d Hrlop sk NNufal Y- GlafeibR U aaEtRE hetil} BH(Zyang-dmethyl-
SCO system (hexane-EtOAc) to yield 97 ng (78% of a

WMMNNR 10.36 (s, 1H), 9.65 (s, 1H)),

5§ ity b iy 49 Ay oyl Dndini00 hen S8aming) >

methﬂlﬂhe@%mmm]qﬁﬁla@@ln-'ﬁllll}))XY)E@PYﬂﬂQr@mte (\F@@Lﬂ@‘ﬁﬁ 19&3) 152

mmog _ut qg/d%g{?{?5@ rﬁ%?&és ftF’é&%[E?&% °C%or 1h. The organics were removed
underlrédicdd ﬁ)ﬁésdwdﬁmb@ﬂ'ﬂisidyb Wptygniﬁed b reverseyhjsegpregaoiy¢ HPLC

(0. l/g yg& ﬁ/‘ gﬁ %.} g}o gjyee&sne g E%/l%)poq”e %n)e sglecli] %\?M{dﬁ 12 (s, br,
1H), {835 &; (13) lsrmr(p - ONSXK ), 1HY 171982016 (in,42¥4) 30207@d, 28D reea hin,

yano d| net hyl - met hyl ) - benzam de

2H), %EQéh%Hi 245’(“&@;6 494 pyrrolidin-2-yl -

nmet hanol (40 ng, O 4 mml) and K2C03 (138 ng, 1 mmol)
in MCN (10 m) was refluxed for 12 h. The
Exarhple 6 ogeneous ni xture was filtered and the solids were

eSS B0 RS 0RO ol -

yloxymeatkeyl spiperidine-1- carboxvhc acid tert-butyl ester

Exa

)

A mixture of 3-(cyano-dimethyl-methyl)-N-[3-(7-hydroxy-quinazolin-4-ylamino)-4-
methyl-phenyl]-benzamide (Example 68; 150 mg, 0.343 mmol), 4-hydroxymethyl-piperidine-
1-carboxylic acid tert-butyl ester (147 mg, 0.686 mmol), azodicarboxylic acid diethylester
(40% in toluene; 1.72 mmol, 5 equiv) and triphenyl phosphine (451 mg, 1.72 mmol, 5 equiv)
in THF (10 ml) was stirred at 25 °C for 12 h. The solvents were removed under reduced

pressure. The residue was purified first by column chromatography utilizing an ISCO system



phase preparative HPLC (0.1% TFA in MeCN and water) to

yield 75 ng (65% of a white 10 solid. NVMR 11.50 (s,
wheqgo70Hws3 10. 50 (s, 1H), 9.85 (s, br, 1H), 8. 8BcBGB2006/004756

(m 2H), 8.05-7.90 (m 3H), 7.75-7.50 (m 4h),

7.38-7.31 (in, 2H), 4.35 (nmg.2H), 3.80-3.15 (m 8H),

2.20 (m 2H), 2.18 (s, 3H) 2.10-1.90 (m 3H), 1.70

xSyl il denthftoudr S Cordrdite sierC 016 TEA B MoRand,

watef)Io pive 8§ hig-(84%} yEelietd lyakhtvh;dhd NBAR 8L 35-(e DR 18.6D(s, 1H), 7.95 (s,

1), PRI 5 i 2. E e ) Pt 09091 i A 2,

2.20¢s, 3H), 2.05 (m, 1H), 1.85 (m, 2H), 1.75 (s, 3H), 1.49 (s, 9H), 1.30 (m, 2H); m/z 634.
nmet hyl phenyl ) am no] qui nazol 1 n- 7- yI}oxy)propyI]carbanat
e (Exanmple 53; 90 ng, 0.152 mmol) in 4MHCL in

Exadpexene7 (2 m) was stirred at 25 C for | h. The
organi cs_were renoved 20 under reduced pressure and

t he Fhssfolemingsempepds e nygpares\hyrtbepte qfExpmplet§lwusing

the apibpriaté Rtetm@idis® 1 N MBCN and water) to give 68 ng (91
o apptoirjart BBl | 1 "Nk 11 19 (5 br, 1H, 10.35

Ex(scmpquna 70 (s, 1H) 8.50 (d, 1H), TNG-|&M6 (M

420 (m ’)11\ 2110 /c e ) 2 085

62 (i 5’@H§5 Bl(cmmc%lmeﬁmi meFHY%) -begaoylapmingdy 4163 o 3gHydroxymethyl-
4-|(AmbtayLptre ﬁ%ﬁﬁﬁ}%ffﬁ%hﬂﬁ%lox ethyl)- piperidine-1-

mgt hyl ) - benzoyl am nol - 2- met - phenyl am nq}-"qui nazol i n

- 7-Pipesidipadroeporylie prad peat- bwllest@ar boxyl ilc adicdrboxylic acid tert-
tgrt-butyl ester A m xture of buty] ester
3-l(cyano-di net hyl -net hyl ) - N-[ 3- (7- hydrfoxy-{gui N&70l i n- 4

63 - yIBR)R2HdH543- (@ﬁinbydlmpihyhmbthy]l)enz am de | (6B& 3 rR}Q&{}@Soxyilrﬁ&yl-

T et T L LY B e ‘ii&d'nf: i) -carboxylic

- 910x3&M@11)§ﬁeb@1)§¥-|1L&rtﬁﬁyKﬁ: wlcﬁlfeft}Hu fer ( ‘h@ﬁf’tbﬂﬂ-butyl ester
tcluene 1.72 nmol, 5 equiv) and trlprenyl phosphi ne

(451%°hy, 1.72 mol, 5 equiv) in THE (10 i) was

64 St Izt(f4e{$ [@I(cgéao(}hhﬁfhyf-életh *B%ﬁz@@dnﬁﬁ&‘» 6951 © dlii%ﬁﬂethyl-

urlder reduceéed pressure. ue was |cur|
fi r%metbyl-rd@nxlhmm@hﬂ@tmz@glr’éphgiymcthylb-z ifng dmpytsiitine-1-

o e L R e——

HRLC (O 1% TFA | n I\/ECN and vvater) to|give bﬁ(‘yle‘ger( 449%

.\# Q 20 /m 21 Q N2 (¢

5 1 B AguCy oSy ?‘eﬁ’@i)(bﬂ‘nz"fﬁ)‘mneﬂ 560F By

7. EszEth he 11ﬁiﬂb indol{nl - 0((d, i .

(n A el s }qgll m%l%ki))m . 11&%%011&1’5%@2
_-pgrre 1nqgi.‘)carb9xﬁg acid telgz_]_)gg‘gyl esiergo (m |2H) ;| catbexy@Bspcidgert-
Exanpl es 62-67 The follow ng conpounds wer|g . hjepared
by the procedure of Exanple 61 using |the|appropriate

66 iJrt3eq4n§e[|3g(Ce@,o-dimethyl-methyl)-benzoylamino]- 606 | 3-Hydroxymethyl-

2-methyl-phenylamino} -quinazolin-7-yloxymethyl)- azetidine-1-carboxylic

azetidine-1-carboxylic acid tert-butyl ester acid tert-butyl ester
67 (8)-3-(Cyano-dimethyl-methyl)-N-{4-methyl-3-[7- 534 | (S)-(1-methyl-

(1-methyl-pyrrolidin-2-ylmethoxy)-quinazolin-4- pyrrolidin-2-yl)-

ylamino]-phenyl}-benzamide hydrochloride * methanol
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Ex. Conpound Mz SM 62

3-(4-{5-[3-(Cyano-di net hyl - met hyl ) - benzoyl am no] - 634
W 2047071983 et hyl - PCT/GB2006/004756

2- met hyl - phenyl am no} - qui nazol i n- 7-yl oxynet hyl ) -

pi peri di ne-1- piperidine-J44carboxylic acid tert-butyl

ester carboxyllc acid tert butyl ester 63

‘ NMI@Q% 511[ ﬂ@%afﬁf db 3510 % by, B, ), 80R0-7.95 (m, 3H), 7.80-
7.62 (memﬂwlélarﬁm@lli) V8 &?I{thlﬁ) BH® (e, AH). o5 @uil 203 (8- 3H), 2.40 (m,

efi 0
2H), 2 %ﬁsoﬁ@n&%y}’;{ z}é%slf &‘Phe- ’-ltggr(%lbxy}’ ilégoédiac_ll)'t ert-butyl
acid tert-butyl ester ester 64

2-(4-{5-[3-(Cyano-di net hyl - net hyl ) - benzoyl am no] - 620
Exampled8yr oxymet hyl -

3- (CvgndT@M&ﬁvi pleeRwL R m-(0hy diok AR Zolin-4-y¥nsixyyweireitly)-phenyl]-
yrrolrdine-T- pyrrolidine-1-carboxylic acid
bé@ﬁmﬂiﬁ butyl ester carboxylic acid tert butyl ester 65

AT i o
(cyanpylumcthyldnﬂbyl)-beqwmdc|(Enﬂm;ge 21;3a 3@3)53214|ngmg1é ap 10% Pd/C (400
oo SR RS0 bttty

mlxtuBe Wﬂﬁmg&ﬁtdmgh diatomaceous earth and the organlcs were concentrated under

reducg& 3{.6? ent8 _ghveei}yé %E’B)?%}og %lflggfgfe W soh& e/él IH) 10. 30 (s,

lH) 9.86 (s Iors, \8l33q8 1 18T), &g Qs 18, tS-Oﬂ{ts,yllH)e’af)@(d em) 7 75 (m, 2H) G 60 (m,
gg)(ct iﬁ%taﬁf,qadi%e LG TR G set £ 75T Bz g7, 534

(1 met hyl - pyrrolidin-2-yl nmethoxy) - qui nazol i n- 4-

pyrrolidin-2-yl)- ylam no]-phenyl}-benzam de
_la_r!BLd.@chl oride 1 net hanol VO 2007/ 071963

/ L)
N—|3-§ ﬂ@l t . n'ﬁ')e%nvg-%ne(@{r;ﬁl)(s
benz@ﬂe_ 7. 80 7 62 (m 4H) 7 42 (m 2H) 4.67 (m 2H),

:gtunxlf§]f?)§by R méthﬂlgm%tﬁgrlf)-i\éﬁoé 21(1%07 qliﬁhgzoiﬁbﬁsga&iég) -4-

meth&%hei&ﬂabgrhaﬁlﬂh(@xarﬁ}bﬁ 30,51 Bgdemfsl) and 10% Pd/C (100 mg) in
Cyan- di net

MeOR, EE AP TBHHA eI hAEpEsn ARBPOsES i Hy Ths FRaggen
letlg% %@ ieRd ArSibhREsRd iof Biafmaceous earth and the organics were concentrated

N[ 3- (7- benzyl oxy- qui nazol.in-4-yl am no) - 4- ne y
undet fedgeed(pagsaiie- dieresitigwaspurfied b mﬂwt&eme%n%tﬂ%ng n
ISCOsysRndEOALDEMNROBNS AYRR G (G6HRPof the desired product. NMR
10.60 (s, 1H), 10.45 (s, 1H), 8.48 (s, 1H), 8.35 (d, 1H), 8.10 (s, 1H), 7.95-7.60 (m, 5H), 7.31
(d, 1H), 7.00-6.65 (m, 4H), 2.16 (s, 3H), 1.75 (s, 6H).

Example 70
N-{3-[(7-Hydroxy-6-methoxyquinazolin-4-yl)amino]-4-methylphenyl}-3-

(trifluoromethylbenzamide

A solution of 4-[(5-amino-2-methylphenyl)amino}-6-methoxyquinazolin-7-ol (Method
6; 900 mg, 3.04 mmol) and triethylamine (1.27 mL, 9.12 mmol, 3.0 equiv) in DCM (10 mL)
was treated with 3-(trifluoromethyl)benzyl chloride (0.55 mL, 3.64 mmol, 1.2 equiv) at 25 °C
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10 ng) in MeOH (150 ml) was stirred at 25 C under a
hydr ogen at nosphere. The reaction m xture was filtered
w0 boosgieedli at omaceous earth and the organi cs We€EGB2006/004756
concentrated under reduced pressure to give 2.6 g
(99% of a |ight yeIIowsoI'c_J NVR  10.41 (s, 1H),
10.30 (s, 1H), 9.46 (s, 1H), 8.33 (d, 1H), 8. 27 (s

for 1% ﬁ:) Thezrgsc§1o§ V\?@ qg%lchefiﬁyl% ‘gvatibanp)cpxtriq_tﬁd's ws;hnb@ﬁccs Thg pﬁgamcs were
dried2viflBN &Gl(saﬁ khd Ny SO( §nd ﬁéﬁ renfdvéd &&Yer reHRcdPAERhS. BR Nulting

éfYéﬁ % qui nazo
res O Y TR R g S Proespiae At he RIS syStemeiREMiNEOH) to
give OUX L YE®4 R/ 469.
3- (cyan-di net hyl - met hyl ) - N-[ 3- ( 7- ni t r o- qui nazol i n- 4-yl
am no)-4- 20 nethyl phenyl ] - benzam de (Exanple 30;
Preparation®f Starfin nd 10% Pd/ C (100 nmg) in MOCH (50
5 C under a hydrogen atnosphere
for 3 h. The reaction mxture was filtered through a
NquSQ,Of di at omaceous earth and the organics were
entrated under reduced pressure. The residue was
4{npawimhgﬂohmgﬂmhmﬂmcmmbﬂﬂnhggraphy utilizing an 1SCO

d 800 909 f t
S)g gA oterﬂml%_& I g g( g 03 %_pq))ng ag@) fq{%la{r)%de (146_5111) was
heatea tc4 88(( © folE |'1"2 h. BhoFeadiidn v%b%l(l)ovged]tg c&ﬁ’an&- 'Eeetonz whg addfO0The
resultgq% precj!pl’ga;e Wgs ccéyested bgywméilty@om_(sl{% g, 6'_(|)) %); m/z 191( ’
3-[ (7- Hydr oxy- 6- net hoxyqui nazol i n-4-yl)am no] - 4- et hyl
nh%PyI) -3- 30 (trifluoromethyl)benzam de A sol ution

Met
-chi=d LB a0 - enyl ) am no] - 6- met hoxyqui nazol i n-
4cm'rJ OTaH 83 , 3.04 mml) and triethylam ne

( 1A girxtnte, 0f 3-dk@- Mihydrﬁqﬁnmqhne;)’-caﬂbo I aciiqMethod MA9H0 g, 5.26

mmo I%Lgx%&? 8]3}01'#& 1337(mf2 I1 ég i q”g{) h%lg%)%%@l\éé@@@%% §I§gted with
DMFROT/IB2IHIGE QB8 Bfxture4ns fsﬁ’frecﬂ-&d@r AT R 31eR0% PO nl“ﬁ%%lvents were

guenched with water and extracted with Et OAc.
remoggdydpiciedygee eresgre;aez 390 h Nadl (sat) and I\IaZSO4(s) and
t hen renoved under reduced pressure. The resulting
resi due was purified by colum chromat ography
_Jihmmﬂ |Z|ng an | SCO systen1(DCN}NbC}D to give 0.43 g
( _9 art ng Materials

g ' e 1Rsje SHRELT - car boxylic
acA thixture of 4 chloroqulnazohne 7- carboxyhc acid (Method 2; 1.10 g, 5.26 mmol)

and 2-methyl-5-nitroaniline (960 mg, 6.31 mmol, 1.2 equiv) in DCM (15 ml) was treated with
iPr,NEt (1.4 ml, 7.89 mmol, 1.5 equiv). The reaction mixture was stirred under Ar for 12 h at

25 °C. The resulting precipitate was collected by vacuum filtration; m/z 325.

Method 4
The following compound was prepared by the procedure of Method 3 using
appropriate SMs.
Meth | Compound m/z SM
4 6,7-Dimethoxy-N-(2-methyl-5- 341 2-methyl-5-nitroaniline and 4-chloro-

nitrophenyl)quinazolin-4-amine 6,7-dimethoxy-quinazoline




10 A m xture of 2-am noterephthalic acid (6.90 g,
0.038 nol) and formam de (14 mM) was heated to 180 C

wo 0007021953 The reaction was all owed to cool anPCHCBR@GHO04756
was added. The resulting precipitate was coll ected by

vacuum filtration (4.38 g,“pO/a mz 191. Method 2 15

4- Chl or oqui nazol i ne-7-carboxylic acid A m xture of

4- oxo- 3, 4- di hydr oqui nazol i ne-7-carboxylic acid (Method
Methad 51 00 g, 5.26 nmmol), oxalyl chloride (1.37 nl, 15.8

N-3 N]ﬁ'iﬂlou4 ?heﬁwﬁﬂhl%n‘{zi) 30y oMby Mt thyH S - i@ beskaiiideh DI\/F

The teaction mxture was stirred under

# arm@tune éf3 pEam)- dmﬁéh}é@w@é’h)t%ﬂwpév Gervkdr nu%%hﬁnyl)'

benzag?&%%fe%&@hﬁsﬁgrgg 7e7 & glg%cg lg)?ﬁ) %%’U'(Q@O §1g) in MeOH (150 ml) was

lI;}lnqumazo I ne-7-car boxy
5 treatell wmhachydro,gematmosplmr@for 48 b it 2 64 Tha sesetioneixure ¥iah BUSTEY ¢

throué‘nc %tﬂ%gfetogg %qrﬁi aé‘lé r%li;}? rgamc(ssgxéege ggﬁ%la%raée?ﬂﬂldeﬁ reduced pressure The

equi v
remdﬂeﬂvd@@Mlﬁé&by‘r&cﬂumashxbmmgmﬂhwtﬂtzmgzﬁn ISQOZSISdEEm((hemnenEtO c),

o it B Rt ! P51 8 BB g . .20

4, 11D €00 B, t | %9@9@ £19), b#6 (@d H)y3. YRGH2HD), QJlbt(sr aH),0n70 (s) H); m/z
( }?E Q hgd 4 The 1ollomnng compound was prepared by
311. t he procedure of Method 3 using 30 appropriate SMs.

Met h Conpound mz SM 4 6, 7- Di met hoxy- N- ( 2- et hyl -
341 2-nethyl -5-nitroaniline and 4-chl oro-
Methodtér ophenyl ) qui nazol i n-4- am ne

6.t TR QUL NAAQLI NGB ARQFSQEHIBBMethod 5, using the

quMn@@SNm no- 4- net hyl - phenyl) 3- (cyan dlneth

1 h”' \ S5—fl-Here—herFar-de—A—rxttre—of

Me@- @mpﬂp‘ilret hyl - net hyI ) - 5- f | uor o- N- ( 4- et hyl miz i Y-
piTE N A1 | 6imeth Z61ih37-MM0)  Aiethod 20

6 10 Eﬁglém‘@”% !\/% (] me oy'éycﬂma o

was 5 treated with
a Iydr ogen atnDsphere for 48 h at 25 C. The fpeact] on

——e-t-e—as—Htered—tirougirdiratomaceous ear t i and
15 the organics were concentrated under reduced pressure.
Metlldie7 residue was purified by col um chromat ography
‘“‘GTTTlZlng an IS to yield 900
99 ‘ ‘ ' ) , 1H), 7.70
( S% &é"IOIethfluﬁgm(oghedgmimmqq%@laz&lﬁw-ﬂtbd)‘boxglha fcid SMethod}; 1.71 g,

20 S Bt
5.26 3mipol) gndm% gd/CdQﬂ)O m‘g) in MeOH (30 ml) were shaken in'a Parr hydrogenator
20 under 45 psi hydrogen for 3 h. The reaction mixture was filtered through diatomaceous earth,

10

and the resulting filtrate was concentrated under reduced pressure giving the desired

compound; m/z 295.

Method 8
25 The following compound was prepared by the procedure of Method 7 using the
appropriate SM.
Meth | Compound m/z | SM
8 N°-(6,7-Dimethoxyquinazolin-4-yl)-4-methylbenzene-1,3- 311 | Method 4

diamine
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10 311. Method 6 The foll ow ng conpound was prepared
by the procedure of Method 5, using the appropriate
w7/ Conpound m z SM 6 PCT/GB2006/004756
4-[ (5- Am no- 2- net hyl phenyl ) am no] - 6- net hoxyqui nazol i n-
7- 202 Method 20 01 15 Mgjyhod 7
4-[ (5- Am no- 2- net hyl | phenyl
Meth& I no] qui nazol i ne-7-car boxylic acid
=t (2- Met hyl - 5-ni t rophenyl ) am no] qui nazol i ne- 7- car boxy
3-CyahbietRitdnfdiidi®theBiyl dst#l g, 5.26 mmol) and 30% Pd/ C

h@ggg)ggg%oal{ gﬁ,nl\l/b g]'d!%ggﬁ)rg‘g% %le 15beeﬂgng1?eg@ gﬁ | ngg 9 glarhcrﬂ) arxhd sodium
cyamc[ee@ga 08k, mrffﬁdl'f i DR (iS ﬁﬁ)%h@ rate (10MP Ry |sﬁ\1tr§lﬂﬁ07©(9@&'or 5h.

and the resulting filtrate was concentrate
The raanmmmemﬁwesqumel@slwldﬁ water qiilé extiestefanitl BPA hﬁ)%ﬁ'ﬂne‘i

9
organies ger% Ricd g{i& %gerﬁgagec%e@a‘ér lfeﬁ’LLcle% %dec ?Hg%éﬁn‘lgng\%ldue was
punﬁétblp}r @ﬂ)mmﬂ&orﬁa\ﬂogﬂvph)hutﬂmqmdﬂcmszstsm(&xme tOAc)to give 7.2 g

R RBTHO A r0e W 2B0Yr (EIE (RPCE3ERE) Ba3ie ¢

2H), 3.90/¢s, 3B, had1 /3. 3- Cyanonet hyl - benzoic acid neth lier A
suspensi on of nethyl-3-(brononet hyl ) benzoate (13.5 g,
58.9 mmol) and sodium cyanide (4.33 g, 88.4 mmol) in

MethbWho (25 m) and water (1 m) was stirred at 75 C for 5

et

5 The reaction m xture _was quenched h ter .and
exlhe fdlowdngfompopndies prepred Pﬁ{éﬂeflcw %&MS’&‘ paing fhee g

appm?{]gcggpcentrat ed under reduced pressure. The resulting
sidue was purjfied by colunm chronnatography

Metht iddnzpongdan | SCO system (hd)«alze SM)AC) to gi ve 7. 2 g

4094—0of —c-ol-atHt-ess—o+ ARt 34+ 86—t
10 1 H)2-Fluogp3 -(na:thyi]pll)enyl)acg@n?aiP e Z?bdne éth)éj_-éz "ﬁ’ugicg%
(§, 3H; mz 175. 10 methylbenzene

Method 11

3-(1-Cyano-1-methylethyl)benzoic acid methyl ester

A solution of 3-cyanomethyl-benzoic acid methyl ester (Method 9; 7.2 g, 41.1 mmol)
in DMSO (80 ml) was treated with sodium hydride (60%, 4.9 g, 123.3 mmol, 3 equiv).
Methyl iodide was added dropwise at 0 °C. The reaction mixture was stirred at 25 °C for 12 h.
The reaction mixture was quenched with water and extracted with EtOAc. The combined
organics were dried and concentrated under reduced pressure. The crude product was purified
by column chromatography utilizing an ISCO system (hexane-EtOAc) to give 5.5 g (66%) of
a colourless oil. NMR: 8.05 (s, 1H), 7.90 (d, 1H), 7.75 (d, 1H), 7.55 (m, 1H), 3.80 (s, 3H),
1.62 (s, 6H); m/z 203.

Methods 12-15

The following compounds were prepared by the procedure of Method 11, using the
appropriate SMs.




Met hod 10 The fol |l owi ng conpound was prepared by the

procedure of Method 9 using the appropriate SM Meth
w@opouee3 nt z SM 10 PCT/GB2006/004756

(2- Fl uor o- 3- net hyl phenyl ) acetonitrile 150

1- (Brononet hyl ) -2-fl uoro- Zfgbmat hyl benzene 15 Met hod

11 3-L- Cyano- 1- et hyl et hyl ['benzoi ¢ aC| d net hyI ester A
solution . of 3-cvanomethyl-bepzei-c—aet

v } ||L,|.||y| Col. Cl
Metl VHtGompomdz 2 g 41.1 mmol ) i‘H/zDI\/B('STV([SO M) was
treated with sodium hydride % 410 g 123 3 gupl—3
12 equi Mpthyl 3et-typhotealiyde-dis addgtiodr dpviFBed dendl- ~brompgs (2-
reacti on ture was stirred at 25 ¢ Qe The
re cﬁyr?ﬂ']"'%\)ﬁ?‘ﬁf’% was quenched Wi th bir&{loe][ égeei%rzct ed
13 W thnvEhGAe(1-The conbi ned  or gajio2s ethold 9 eatl hd

congcentr at ed under reduced pressure. T@e crﬁde pr oduct
was| PRrePEoaroPEYPeEEIam chr omat ogr apHiPGECF g an

SAQ . 10f a
14 Lgrour ggmofgﬁ%ﬁal\/%ﬁ{ ((ga@e %%—01\68 7%8&()%6691@@ 7.75

(d.|1H), 7.55 (m 1H), 3 80 (s| 3H), dﬂaromzpl(ogan%m

5 AR TR o oS vers

app[ epthyiikepaiditrildNO 2007/ 071968 PCT/ GB2006/ 004756 -48

LMot h Conpound—-z—SM-12—ethH
3- (4-cyanot et rahydr o-2H 246 Method 9 and

!@g%om) 2-(2- pyran-4-yl)benzoate bronoet hoxy) et hane
thyI 3 (1 202 Method 9 and 1,2

egidat e di br onoet hane 14 Met hyl
dl%% 8‘%&9&@[ g ﬁ&;ﬁ%ﬁﬁ{} ﬁz&&lm%ﬁzﬁes%r @q@thil)d 31 55¢g,

Fonopr opa oro-3-neth enyl
5 27.1 Meidixid 100 mmﬁirﬂmme@ﬁarb@mtlrl)l veasmm anth@ﬂaum(hydromde (1.95

g) in w%/er ?ﬁ) {) Terzaertn& rg %VQQ/ st?rrbe%rll% % éc ?ocfllq h. The organics were removed

under reduced pressure and the residue was diluted with water, and then acidified with 10%

HCl to pH = 1-3. The resulting white solid (4.83 g, 94%) was collected by vacuum filtration.

NMR: 13.00 (s, 1H), 7.95 (s, 1H), 7.80 (d, 1H), 7.65 (d, 1H), 7.45 (m, 1H), 1.60 (s, 6H); m/z
10 189.

Methods 17-19
The following compounds were prepared by the procedure of Method 16 using the

appropriate SMs.
Meth | Compound m/z SM
17 3-(1-Cyanocyclobutyl)benzoic acid 202 Method 14
18 3-(4-Cyanotetrahydro-2H-pyran-4-yl)benzoic 232 Method 12
acid
19 3-(1-Cyanocyclopropyl)benzoic acid 188 Method 13

15
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A solution of 3-(1-cyano-1-nethyl ethyl)benzoic acid
nmet hyl ester (Method 11; 5.5 g, 5 27.1 nmmol) in 100
WorRooaf71P6F- MeOH H20 (3:1:1) was treated w th | PCTGBR06/004756
hydroxide (1.95 g) in water (20 m). The m xture was
stirred at 25 C for 12 h._4hhe organics were renoved
under reduced pressure and the residue was dil uted
i water, and then acidified with 10% HC to pH =
Metho@2) The resulting white solid (4.83 g, 94% was
6-MetB&ly- £ R afethyl- Maitrdplient drhinalgiidazolinkit  13. 00 (s, 1H),

74?);%1“%13’6 of ‘}(_%enzg '-‘DP‘Y“J"&]}(E% @@etg@ggu%gﬁ%’é%z q g,g6élxﬁ}éml) and 2-

' BECR 2RI Ras hBReDf: G}S@@Jﬁ)fllpﬁ Th
e S RSP0l BORSHL st eI T

organms we@wbmav@qnﬂenyémé preboi fThe yesulting schda\zvfasdltlbeezl Wi wb d
notetrahydro 2H pyran- 4-yl ) benzoi c 232
furthe 4?ﬁ4 ) acl’73 19 3-(1- Cyanocyci opropyl ) benzoi ¢ aci d
188 Method 13 15 WD 2007/071963 PCT/ GB2006/ 004756
-49- Method 20
Meth t hoxy-4-[t2-met hyl -5-ni trophenyl am no] qui nazol i n-7
3-(Cyas)-dimP s PmekhyoORs5-Ahoro-N-(4-methyl-3-nitro-phenyl)-benzamide

7 b | hi 6- ol 00
AGBIRID I A TiGE Ry e s 1D Rrree ) ey o imgtty-
methmmhhofotbe%&&%'a&a OMEihbd $8:2.he G!tOQﬂnfn@l)9ﬁA®Uf @18 gl 221 mribipand

organi cs were renoved ‘under reduced pres

The
DIEAr(éé, Lg, Bil ﬁgmg@h) igDEs(1§ i) ,v&zaé gtirggdk 46 9t C for 3 ;- ﬁﬁzeter was hdded and
the regé{{o& Gt dé \95% %x%]’aétec‘f' ngth [E)% e%ilganlcs were concentrated under

uoro-N-(4-nmethyl -3-nitro-
reducﬁd]pmi;s)lrd; emdzﬁ{mr@glue s Aumﬁedthym@hmfn chromatography utlhzmg an ISCO

i,tro;z

sysoiy (BB e R ror P el i Ak E3Rl . 800G
1H), 1. ME(chQH) 5585 @, 27 6de,6H);rﬂ)4() (m, ERY\2.654(s831d), 180 (5 6Hikot/ 341.

and D EA (4.1 g, 31.8 nmol) in DMF (15 nL) was

stirred at 25 C for 3 h. Water was added and the
Metho@@8t i on m xture was extracted with EtOAc. The
—_—ﬁTﬁﬁnlcs wer e concentrated under reduced pressure,
3-Iso ue was purified by colum chromatography

t t.6 l(8 m
U i isfo%%dg /§HP éﬁ%@;&eﬁil(ig@s O%”Z(ﬁleiﬁﬁﬂﬁnﬁﬁé%{ﬂ% etleli ﬁl) ) (8 ml) at

8. 00
-78 °(331pder1‘5H)vyas7treg®d (wdth 1YL (177 ¥bin(pentang,5,027mpgel, ?@ eqHiy) The
reactlon sp rrédmor %_I}rlm gm?t%ex( éOz( I\_lvas b&bﬁ&i t{n%ugﬁ hl)e’ree[ytlén §ff)§ture. After 10

min, the reaction was quenched with 10% NaOH and extracted with EtOAc. The aqueous
layer was acidified with 10% HCI and extracted with EtOAc. The organics were dried with

NaCl(sat) and Na;SO4(s) and then removed under reduced pressure; m/z 165.

Method 23
3-(1-Cyano-1-methylethyl)-N-(4-methyl-3-nitro-phenylbenzamide

A mixture of 4-methyl-3-nitroaniline (2.74 g, 18 mmol), 3-(1-cyano-1-methylethyl)
benzoic acid (Method 16; 3.4 g, 18 mmol), EDCI (6.9 g, 36 mmol), HOBt (2.43 g, 18 mmol)
and diisopropylethyl amine (3.48 g, 27 mmol) in DMF (30 ml) was stirred at 25 °C for 12 h.
The reaction mixture was diluted with DCM and washed with water. The organic phase was

dried with NaCl(sat) and Na;SOa(s). The solvent was removed under reduced pressure and the
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Met hod 22 3-1sopropyl benzoic acid 20

1- Brono3-i sopropyl benzene (; 500 ng, 2.51 mmol) in
w@envanme®xt her (1:1) (8 m) at -78 C under ArP@EEB2006/004756

treated with t-BuLi (1.7 Min pentane, 5.02 mvol, 2.0

equiv). The reaction stirgged for 15 min and then

C02(g) was bubbl ed through the reacti on m xture. After

10 i t he uenc
resuligg prodhth g e E o o aaas i Re U e R agne
EtOAWitb Bivd 0% ¢1G13%8) MRS 1050 1(& dHY .40 (5t IBBC7. 404750y &H), 320 (5,
were dried with 25 NaCl(sat) and Na2SO4(s) and then
3H), L fs\ath: ¥iffdeP r educed pressure; mz 165. Method 23
3-(1 -Cyano- | -nethylethyl)-N(4-nethyl-3
-ni tro-phenyl )b enzam de A m xture of
Methad 24t hy| - 3-nitroaniline (2.74 g, 18 mmol), -(1

N-(3- A&mmm@mﬁsﬁm it E%lnb 1 ﬁ@m@%{mb&m@rﬁide ( Met hod 16;
g, 18 mmol), q, HOBt (2.43 g,

1& swspehjion afw(ldcya@oﬂrmptwleﬂmpw éﬂﬁﬁlﬁ@}’%gnﬂ@ -phenglpoenzappisle

o2 50 TP RO A T,

ethand¥el G ml() The h@e[l;ceﬂiﬁbl rléﬂlmhﬁs @ hwad thed sfireel atisd FCNa X Is &t} ramntlon
Na2SH4( s The sol vent was renpved under reduce
mixtugy ‘é%“sfmeéedéh’iﬂ’“glh diatgpnaseRys F@ﬁ@@ghwﬁm‘ﬁ% F%‘E’Fg gnderg

ducé dstiteNBhPleGdiC RU LY b Ben RYreRkdpfbhy using an ISCO system
e ucc@l?grfateogr aghy ut ?y\lﬁgll ng Zn | SCO s %’ g Y

St e m
(hexam-BiQA ) togiye v & #(94%) of FRoyngengvre. éﬁ HiH)S OOéS 48D, 750

@, 1}@%7&@ %Hggg%(éa ?xgt)’m’of g,ZQH), 3.83—%.8(73(m, 2ﬁt')4.851(s,6ﬁ{) 05 (s, 3H),

1.85 (b-6EB; M1 293- 4- met hyl phenyl ) -3_(I -cyano- |
-met hyl et hyl ) benzam de A suspensi on of
3-(1-cyano-I|-nethyl ethyl)-N (4-nethyl-3-nitro-phenyl)b
Methed28m de (Method 23; 4 g, 13.9 mmmol) and 5% PdJC (400
in hydr Zi hydrate (100 ml) and ethanol (100
3-[(Djisth 1 &% for 3 h and then stirred at
8Q\ Solith o 3-(Bhlorbb@ifdnsHWehAdit dbdt (Zi60te) 12 nitesd) iDCMr(20iml) was

weatelarighibaeiaBIne (2oclae a1y uShAl mles § ity ligh 0 min, the
react1?ﬁ Ay H renchid ¥ v%ﬂ 199 1 raﬁﬁ%&fé@fea Rhtli EOARITIR brhazfidd v$éf§ wadhed

OAc) to give 3.7 g (9 of an orange_ gu
with Nhﬂ(sag 298 died withiNa>3) 9. ’{1@9 org_qq)cs Wpr@@en (eglovgql.bmdey re,zlgced

, 7.05 (s, 1H), 6.80-6.87 (m
pressyfyio B as6Bsh b (50 5 T es (s, oty 2
293. 15 Method 25 3-[(Dinethyl am no)sul fonyl | benzoi c
Metihd 29
tert-Butyl (3-iodopropyl)carbamate

Triphenylphosphine (11.21 g, 43 mmol) and imidazole (2.91 g, 43 mmol, 1.5 equiv) in
DCM at 0 °C under Ar was treated with I; (5.43 g, 21 mmol, 0.74 equiv). After 5 min, Zert-
butyl (3-hydroxypropyl)carbamate (4.88 ml, 29 mmol) in DCM was added. The reaction was
stirred for 1 h and quenched with 10% HCI. The reaction mixture was extracted with EtOAc
and the organic layer was washed with NaHCOjs(sat). The organics were dried with NaCl(sat)
and Na;SO4(s) and removed under reduced pressure. The residue was purified by column

chromatography utilizing an ISCO system (EtOAc-Hexane) to give 4.54 g (76%); m/z 286.
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A solution of 3-(chlorosul fonyl) benzoic acid (2.60 g,
12 mol) in DCM (20 m) was treated with
waleemepmpbani ne (2.0 Min THF, 20 m, 40 nmol, BCBGB2006/004756
equiv). After 30 min, the 20 reaction was quenched
with 10% HC1 and extract ek th Et OAc. The organics
were washed with NaCl (sat) and dried with Na2SO4(s).

The organi cs were then renoved under reduced pressure
M—?ﬁg-@eth 2hive 1.80 g, 65% mz 229. Method 26 25 tert-Butyl

2-Metﬁ{ziz @dslhgbhwp%ibmagma?t e('zl'rlgphenyl phosplhi ni E(311. 21 g,

mol ) and 1| m dazal e , : uiy).in

Db htionofN g (LD 56 Has wrnelkidaMat (U o s s Wil

thieny 4o mtt@le (PogY. 1\@mnﬁf)t@rdré)vﬂ&d’hddftﬁhtAfté}lé;hﬁ*ing for 5 min at 25 °C,

Cérox ypropyl ) carbamate (4.88 nmi, 29 mml) II%%I\/I
methysm d68d g 4R E mEabrwaspddgsiso ﬂsetrpwlewnﬁmref@qsygﬁae

Y%

resultﬁ%?&ﬁhc?rg\arﬂ Vattl?rﬁ&%%{é f§63— gf(ﬁ'ﬁgédé 5‘1111%3(\5}*&15 f1,RF00 ml). The

gani c @3/ er was
resulting sbletionmvasdexiatiGOB{th ZtQAc. Te orgagina wers Washed with 8gCl(pathand

dried Wé- s) 1]%‘8%?%‘%%%% em%rsn%g%hr &n?gp g&g&:e& gpﬁ%uré eaﬁ&' ﬁ%qemdue

was pGiifi@iat @hmapéhrotito graghyngpilaing] aSGBE@)syﬁan(EtHA@AHeXEI@RHD @jve
to give 4,54 769, ; z 286. WD 2007/071963
1.0 & oi4g7 &ém@m&g‘vé& mizglPZ: Met hod 27
2-Met hyl - 2- (2-thi enyl ) propanenitrile A solution of
NaH (0.974 g, 24.36 mml) in DVSO (30 m) was treated
Metho@l 28 2- t hi enyl acetonitrile (1.00 g, 8.12 mmol) by

2-(5 MQM%G@ d,i}ne@lglpr&‘fah%ltrﬁy rring for 5 mn at 25 C 5

et hyl | odi de 48.72 mmol ) was added t

" Gesstition ofiPceathys 2v ey Dpvegpsmert s (Ve £1:0960 8 bii anoD
in T%%Ssh&%gaﬁ%oﬂdﬁﬁ%&é ot t?eatéd% %}9 btaﬁf'l ﬂgmgh 14 ﬁ/fjsd’l‘ﬁtwﬁ n

resutln R Was extracte
pentamSt h 2EtrfDQ:14 fﬁh&l)dlyghmpvmse Wért@nv\ﬁlﬁresjﬂwg trightsdlosamixture was

sirof B0 P SO0 ol AR L TR g

was sﬁiyfe@ﬂir @It C’TU qﬂ”ﬁiﬁi@@d‘n&m&ych&ﬂ Ibfr/ itz adgmaﬂ of SH@EE@&&;)’( (fnml). The

resultyét I%&}I%?I;Sa en)%agte(g gv%lh\é'@ 8?.& @g oggamcs rle vg@shgd \%1% ﬁaCl(sat) and

dried %v1(h§\715§(51@)| Tie JrEérﬁEWe)re 2ot O MAdRE RfdasRIPrésshrk €0 gifle 0.271 g of
solutron of 2-nethyl-2-(2-thienyl)propanenitrile
(88 Y)ncotrwdlesspil; /2280- g, 1.71 mmol) 15 in THE (5.8 nl) was
cooled to -78 C and treated with tent-butyl [ithium
(1.7 Msolution in pentanes; 1.26 m, 2.14 mmol) by
ethdudgﬂ,ng se addition. The resulting bright yellow mxture

D{(ﬁﬁta%% with DMF (0. 330 m ,

ion mxture

StA k16t ¢f12-G-foroatl- }m&nﬁ)andethﬁpmpapmnnhdkﬂeﬂgodt%eo 271 g, 1.51
mmo?)%j Itetrt-lg)urt]yl%flcol}lmgfg(ml? ﬁ-methml-&-butene (4.5 ml) was treated with. a
solution of NaClO; (1.22 g, 13.60 mmol) and NaH,PO, (1.45 g, 10.57 mmol) (7 ml). The

reaction mixture was stirred for 30 min at 25 °C and then the organics were removed under

reduced pressure. The residue was washed with NaHCOj(sat) and extracted with EtOAc. The
organics were washed with NaCl(sat) and dried with MgSOa(s). The organics were removed

under reduced pressure to give 0.265 g (90 %) of a white solid; m/z 196.
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resulting mxture was extracted with Et OAc and the

organi cs were washed with NaCl (sat) and 20 dried with
woORBOI(®H3 The organi cs were renoved under redRCEAGB2006/004756

pressure to give 0.271 g of (88 % a colourless oil;

mz 180. Method 29 5

541- Cyano- | - met hyl et hyl ) t hi %phene 2-carboxylic acid 25

A sol ution of
—I\M’?—d@fornyl -2-thienyl)-2-nmet hyl propanenitrile (Method
2-And8o- 4%&3@;{@61@01@4(“(1 nmol ) in tert butyl al cohol (7.5
and 2- £-2 but ene m) was treated with. a

LT fo4 X0p2 PI_FOQQHZ@IC 31231 @0 st} meped), NgHPHEA(1.S 2) in
MeOf—I](-Zéég%) x?zésost@rzd HpLDe Eieﬁé ﬁg{;}%ﬁ%ﬁ atrﬁ@s drb 01 188 X! HlSnidRRe

or 30 mn at hen e or gani cs wer e
was @blmd\m@h Mo} andrfdigreddlfopghedistomeceotih earthe Thelorganieswere removed

n

unde GS0R0 bbblte RV B RO ES LER Mh ok 06 . 630
(s, 1HpH &4 (&) LH)Th80 G Ay ineslever e renoved under reduced

pressure to give 0.265 g (90 %9 of a white solid; mz

196. WO 2007/071963 PCT/ GB2006/ 004756 -52- Method 30
MethddS3Ti no- 4- met hoxy benzoic acid A m xture of

4- met hoxy- 2-ni trobenzoic acid (20 g, 101.5 mml), 10%
M 3 nazolipy-oner o (200 n) was stirred at 25 C

ungedi t@rJM@tQﬁlﬁ&4%&R&&%ﬁfoéMd &hbd 3¢ hess X8 .9"Emd) and
was é)liluted wth MeOH and fllltelzréelg hr ou rg ) an

formigp s RElets LS At 7. STHEODinymied o yishaso ——

refluk ‘Fdi“ig %?é ?e%ﬁ;&{ %}’g‘%éé/%'% ‘Q’j_’%)d t g? 5(6 Qﬁf&ﬁhte%&%;{t}?g.%éd %rg{noma

(100 !lﬂ-D Thg n8Rtufeswas3hén stimed at1lF7C fvedhodn 81 thdresulting solid was

| ] f
cotleeb iy RO R RL BT A e 307 o 0 N Ehihtiagha waigs The product
was c&&d&yrhigﬂ yacawmd to 6lﬂiilﬁalTigHt srewaesdidlies £ IBYONWR:1ZA08s, br, 1H),

O mM) was stirred at

8.05 F‘B’fjrkbxﬁgﬁmgﬁ)ng%z%g?{g é m xture was cooled to 25

Cand diluted with 0.01 Mammnia (100 m). The

m xture was then stirred at 25 C for 30 mn and the
Methed32 ting solid was 15 collected by filtration. The
4-ChERb 9 MRSk@sRedi¥ t h 0. 01M ammoni a and water. The

product WwWas dried by high vacuumto obtain a |ight

br bMethosly 34 -quingoln¢4 e Metimk3 1;10.51 6 663muhol) was-fuspended in

thion%g%ﬁ%xgdyéé%l) fﬁ&ﬁigé m 17;%11 ;[‘P]% f;?2810&| Ifrlllgz ge? Wasnﬁeate%ﬁo teflux for 3.5

h. Thg-oldenive xyerStdnmpuedariot teduckd cpressdré/&i dioda Bdht y&llov5 said (13.8 g);
/s 1@? 3mmol ) was suspended in

Methods 33-46

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

appropriate starting materials.

Meth | Compound M/z | S.M

33 4-chloro-quinazoline 164 | 2-Amino-benzoic acid

34 4-chloro-6-methoxy-quinazoline 194 | 2-Amino-5-methoxy-benzoic acid
35 4-chloro-8-methoxy-quinazoline 194 | 2-Amino-3-methoxy-benzoic acid
36 4-chloro-5-methoxy-quinazoline 194 | 2-Amino-6-methoxy-benzoic acid
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15

thionyl chloride (100 mM) and DMF (0.1 m). The

reaction mxture was heated to reflux for 3.5 h. The
worg@anioss wer e renoved under reduced pressure POI/GB@6A04756

light yellow solid (13.8 g); mz 195. 25 Methods

33-46 The foll ow ng con‘po%ds were prepared by the

procedure of Method 32 usi'ng the appropriate starting

npterial s Meth Conpound—M—z—S—M-33
Metht Ehmtpp@n‘i]w nazol i ne 164 24 M¥EnbSHknzoic acid 34
. QU TTaZ ot I i At _ i
37 5| %&ﬁllﬁ%o %W%gr)r(l;tﬁ 1enZOI o c;g?% g‘s})‘mmo 4-trifluoromethyl-benzoic
4} gltharoling- met hoxy- qU| nazol i ne [18dd
2 Am la¥a ¥ Lnrnt hnvu eRZet+€ Lol 20 - - -
38 2] 6RO URE ORI nazol 1| gAmino--luoro benoic acid
39 < 13%6-9-nied-GRmizoRaa Z 01 C ElQ'lﬂ D) i 601 8B3nzoic acid
PCT/ GB2006/ 004756 _-53 Meth bound Mz S. M 37
40 41 éhhbr@?%brd)mo{qumgzc@mm hyI 223 2| 2-Amino- 4-bromo-benzoic acid
2 A+ o £
Z - 11T 1T U1 UIIETIIyI -L Oi _ ' I b
41 3g 4:hu ﬁ;z c})do?o HPiRg %dm%LI nazd Pé 2 ﬁ;gfﬁowg}ﬂbfo%%nﬂﬁé &id
42 2] AphRRo-4-rhéth@Ar@riddestaei ¢ adilds 3‘)2-Amino-4-methy1—benzoic acid
4ichloro-7-nitro- ﬂlllﬂa7r‘\| tde—211
43 2.} Arehlsso-4 7nd1fnfegm§gﬁg@p@hg%l C;24 4 () 2-Amino-4,6-methoxy-benzoic acid
44 g }'Hhﬂ)rrb’ 2 %r A m:‘l gzl#% g?iogLFQSéj~5 2-Amino-6-fluoro-benzoic acid
45 4 Glfdhiﬂr%?methyleq\nnauhneazol [ nl€819g-Amino-S-methylbenzoic acid
2/l /Am na 4 chl oro P
—Z=T T IO CTlI Ul U, 1€ —&at 9 )
46 4 éfﬂhlﬂrﬁ 67hyﬁli§ W)ﬂ'm&ﬂi]lowézol [ niéi 01-,g-Am1n0-4-methoxy-5-hydroxy
2- Ainasside et hyl - benzoi ¢ acli d 43 benzoic acid
dichlaoro-5 7-dingethoxy.guinazolilne-224-

2- Ami no- 4, 6- met hoxy- benzoic acid 44
Methdd % | oro- 5 fl uoro-qui nazoline 182
% no- 6- f | uor o- benzoi c acid 45
-Dnﬂeth‘ﬂhmmoﬁﬁtlwbﬁhuﬂuqrg_m_gﬂazkhenmc aci@ methyl ester

4 ,{‘ﬁ"llnang oé’ qq&;g%gmetrﬁyilo é ﬁ*fﬁl‘d{o%et@? Benzmc acid methyl ester (Method 58;

252 rﬂwge ?Lssnﬁzlé});mtrieﬂw}mﬁnm@dIMxy THﬁu@ mdzZoininod) dpd Kz60¢ (238inek, 1.70

mmoR ImViREN (0 4PH s HETadP 866 for ity Sho e grepRypbiee et fltered

and tﬁ@%oﬁ‘iﬁé werthd: él e MEO. Ghe or amcs Were concentrated under reduced
r onomet hy -3-trifl uororret enzoi ¢ agci
presserctand thevesidemwagyurifisd b colpggn cgrogetoafﬁ@hy utﬂéﬁl%%&ﬁ(yé}ﬁyﬁ’ém

(hexa[&%&q?wc#d'\%%\’( %é'alnlity) ot T Bl &8 B é*ﬁ%@@ (232, 118, 8. %o ZsO1H)

was stirred at 80 C for
7.95 [t H),Ge@nE 3 1), m6ﬂt(sgr2H)\m158(ﬁ,ldH)emédZGland t he soI i ds
were washed with MeOH. The organi cs were concentrated
under reduced

Method 48

4-Dimethylaminomethyl-3-trifluoromethyl-benzoic acid

A solution of 4-dimethylaminomethyl-5-trifluoromethyl-benzoic acid methyl ester
(Method 47; 72 mg, 0.3 mmol) in THF-MeOH-H,O (3:1:1; 5 ml) was treated with lithium
hydroxide (22 mg, 0.919 mmol) in H,O (2 ml). The reaction mixture was stirred at 25 °C for
12 h. The organics were removed under reduced pressure. NMR: 13.00 (s, br, 1H), 8.45 (d,
1H), 8.21 (m, 2H), 4.50 (s, 2H), 2.73 (s, 6H); m/z 247.
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pressure and the residue was purified by colum

chromat ography utilizing an | SCO system
W@ h@zanmert CAc) to give 72 ng (41% of a col ouPrCEEB2006/004756

oil. NV\R 8.25 (d, 1H), 8.20 (s, 1H), 10 7.95 (d,

1H), 3.90 (s, 3H), 3.60 (sg42H), 2.18 (s, 6H); 'z

261. Met hod 48
4- Dj met hyl am nonet hyl -3-trifl uoromet hyl -benzoic acid A
Method 42 i on of
5-Flvbralisoptithalicapidnonet hyl - 5- trifluoronethyl benzoic acid
ester 15 (Method 47; 72 ny,

H?:F %@@im@w -Benporg-ackl (412 1%@@@@3@@% Q8r¥2| 8 tS% pRAl) were

dissoed i9wh@e (208 anmnd Qre%a%tlmmtm‘e QVaE'thé(?at Ii'ésﬁux fEP?Z h The hot

reaction mxture was stirred

reactipngainiueswosthen filkared, deough dlatom@awwrﬂp ﬂiéxg s@nuktant rsmcttlon was

coolgtlo 996 Sng flo acifited Mtk oope’ e pyfihe st Rl conecPoy
vacuR@ HIIGRR0 06 £i96 4.A561 00964 NMR:t825d(s A9)57.88 (h 28h).i sopht hal i ¢
acid 3-Fl uoro-5-nethyl-benzoic acid (2 g, 13 mmol) and
KMO4 (8.22 g, 52 mmol) were dissolved in water (200
Methdd)50 and the reaction m xture was heated at reflux for

12.h. h- ho .5 reaction mxture was then filtered
Stearth. The resul tant sol uti on was

o) |s@ldt1<§rpofi’5'5ﬂ1§%r61@6blft}{hﬂ}16 adidi(Miefho@ 49,3 B, HChn{dIPRNOH (30 ml)

resultlng solid was collected by vacuun1flltrat|on to

was Eqa\t,e@ witlysylfurie ey (copt0-28 ik, The réagtign mixtigg wag thepppfluxed for 12
h. T]M%tréh‘ﬂﬁs %Qre]igmgvé:d HRELIARRA Erp’i@édrg gg e‘é’id'ﬂ%1 QEQ/ {hgﬁ ﬁ%tﬁ%\h%d

sol ution of 5-fluoroisophthalic aci
with aHZ Op(spvrend extractes @ithHMnThe OTQHBCStWQmWedIGV]JIWlth NaCl(sat) and
I 0
drledS\}vjlltlI Né] S@)4§félfb t&ée‘n d Jﬁ%&e%%ﬁgérzﬁl eu-ggcf ré%s?ﬁesto %Ileveri'I Q(St egr{) %) as
wmnmmﬂﬁrNhﬁdﬁdédsnEBSE&RelaHﬁ3EMQsKﬁBJdue was then
neutralized wth NaHCO3(sat) and extracted with DCM
The organics were washed with NaCl (sat) and 15 dri ed
Methdd 31 Na2SO4(s) and then concentrated under reduced
ure to give 1. 25,g (83@@ as white solid. NWR
] droxymethyl-bengic syl estergy (s, 6H). Met hod 51
3 E |sb'19ﬁ6h gf’fhﬁi’iﬁrbfﬁ@ﬁhtha\he abid Qﬁﬂ@tﬁ’y‘l‘ést@ﬁ@%tﬁ'&f S |30Fﬂfgef 42 fhmol)
A sol ution of 5-fluoroisophthalic acid di methyl &Ster
in THRESHold 26D7C B0 treaged \&ltmmhmmnal)lmmmm ﬁHEu(e](SO mg) oatmraolga The

react%%%ﬁﬁ%%gdm £§1 (IJ %or BI 1'Thé }ela'{c 101 mlmrurey \9,55' c(ljueenéhe(a with H, and

extracted with EtOAc. The organics were washed with NaCl(sat) and dried with Na;SO4(s)

and then concentrated under reduced pressure. The residue was purified by column
chromatography utilizing an ISCO system (hexane-EtOAc) to give (120 mg, 50%) of a
colourless oil. NMR: 780 (s, 1H), 7.62 (d, 1H), 7.31 (d, 1H), 4.76 (s, 2H), 3.95 (s, 3H), 1.85
(s, br, 1H).

Method 52

3-Fluoro-5-methanesulfonyloxymethyl-benzoic acid methvl ester

A solution of 3-fluoro-5-hydroxymethyl-benzoic acid methyl ester (Method 51; 120
mg, 0.65 mmol) in DCM (5 ml) at 0 °C was treated with methanesulfonyl chloride (148 mg,

1.3 mmol) and triethylamine (198 mg, 1.96 mmol). The reaction mixture was stirred at 25 °C
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reaction mxture stirred at 25 C for 2 h. The reaction

m xture was quenched with H20 and extracted with
wWEL@A07196he or gani cs were washed wi th NaCl ( sat PCEHG®2006/004756

dried with Na2SO4(s) and then concentrated under

reduced pressure. The resigdue was purified by colum

25 chromat ography utili zi hgy?an | SCO system

éhexane Et OAc) to give d()2120 50% of a , col ourlﬁeﬁ)
for 0.9 by The\gyganicsgpere gemoy un u{% pr%ﬂjre and rggi Pgwawﬂn ed by
colunth &ﬁsorﬁﬁo%__ uo)uuh%mg anf §CO Hdem @he%ghe I@t@)Acl? fo %1%'@166 L, DM) of

r o- 5- met hanesul f onyl ox neth enzoi ¢

acolq\iglpq:s oi). NMR1t %P9 (8 U851 17 &h 15D, 7.26 (d, 1H), 5. 9 (s 2H), 3.87 (s, 3H),2 95

(s, 3}%'3 fl uor o- 5- hydr oxynet hyl - benzoi ¢ acid net hyl ester
Met hod 51; 120 ng, 0.65 mml) in DCM (5 nl) at 0 C
was treated wi th nethanesul fonyl chloride (148 ny,
Met 1.3,mol) and triethylamne (198 ng, 1.96 nmol). The
tion mxture was stirred at 25 C WD 2007/ 071963
3-Cvd?6i|fiefﬁ32-@&ﬁioﬂﬂlée?ﬁ(ic aeimehlon e@er>5 h. The organi cs were

du d
I I e R e S G R
(Metods322 80 Lie¥ 3o ﬁmﬁﬂﬁﬁfMeGN’ ggmmaw(slﬁ@temnh%a&ﬁlmofyamae (19 mg,
colourless oil. NVR , 7.17 ,

0.38 yaenol)amyl 18 roven-6 €10 mg)) Thcgregqtlopgmx wa@tlg@d af &> l_D(éfq)r 2 hg The
heteré\geﬁlgé{g E? g‘%\? u\??sofﬂ&g%d%ﬁ Ithe soilhy&&% WS ith BEM! T‘ﬂ@()l:kalllxs were
conca}tlfatedmnderﬁedmtdmmwl ad thyd resdgtuﬂewzts;puxiﬁedlbm:@umu ichromatography

utlhzmg) n\ﬁggS S?’%%R’ élée hﬁt(é) 05 ‘tch%qvg g%nrln fgrg% Ia)co o%gs/'g gglgl(lﬁlR

7.78 (SO, 7863dd, I8T)CT.00H, GHY, BOOE)3H)THhEs (£2H)I on mxture was
stirred at 65 C for 2 h. The heterogeneous m xture was
filtered and the solids were washed wwth DCM The

Metmgﬂni cs were concentrated under reduced pressure and
fﬁ reS|due was purlfled by colunn chr omat ogr aphy

g hyl-rmethyldsy zoiceid methybestPlc) to gi ve (30
ng[% g&%%gn@ﬁféyaﬁorﬁé}hﬁ?-hﬁﬁﬁ b@himc :M}{Fmeth ebr (ﬁeth%(h"b}i 1.7 ¢,

8.79 mir)al) 1115)19@0]{@@1115)4mder nitrogen was treatecg w1th sodium hydrlde (60%

dispegefisy BT oIET 0¥ b BL Mol Pt RENEA S A6l f5-E%ha

REB1°Ut ion®o hone uor o- en20|c
methgl:lbdldﬁelh}g g,6319€ml GMhhmi) VLS adﬂed’ dgpwis8. TI: reanbio) niixture was

sl i 1oUVIS0 I LR R A A Rt Epeig i o 8 b cpoted
with FROAY andh6 of Baiet werk wiskddkhieh WaSl(&Opeell With NafS0a@yland then
concentrated under reduced pressure. The residue was purified by column chromatography
utilizing an ISCO system (hexane-EtOAc) to give 1.94 g (100%) of a colourless oil. NMR:
7.82 (s, 1H), 7.58 (d, 1H), 7.31 (d, 1H), 3.89 (s, 3H), 1.70 (s, 6H).

Method 55

3-(Cyano-dimethyl-methyl)-5-fluoro-benzoic acid

A solution of 3-(cyano-dimethyl-methyl)-5-fluoro-benzoic acid methyl ester (Method
54; 1.94 g, 8.79 mmol) in THF-MeOH-H,O (3:1:1; 50 ml) was treated with lithium hydroxide
(633 mg, 26.4 mmol) in H,O (5 ml). The reaction mixture was stirred at 25 °C for 12 h. The

organics were removed under reduced pressure and then H,O was added. The reaction was
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met hyl iodide (12.49 g, 5.49 ml, 87.9 mmol) was added
dropwi se. The reaction m xture was stirred at 25 C

wo o00787t68Nnd t hen quenched with H2O. The react POIGB2006/004756
m xture was then extracted wth EtOAc and the
organi cs were washed with_QgCl (sat), dried with
Na2SO4(s) and then concentrated under reduced

e Q55D S BB S i R Bk tion o g

1.8 g((heneans abvIDRaplid. NMR VRO (sOHHY 7(68QAANH)OT .48 (& A HYUI 1088 S6H).
oil. N\R 7.82 (s, 1H), 7.58 (d, 1H), 7.31 (d, 111),
3.89 (s, 311), 1.70 (s, 6H). Method 55

Methad(dgyano- di net hyl - net hyl ) - 5-fl uor o- benzoic acid 30 A
soluti on of 3-(cyano-di nethyl -nethyl)-5-fl uoro-benzoic

“RYeTOaSZANC alibt hod 54; 1.94 g, 8.79 mmol) in

T = +< | . . . . H H H

MR i, 00) SRSl L1 o

13. 7T maol. i3dhequiiwtand EsRd7 96 igr 362b mmop.(Cedquev) in wlyene-Fhe (25:1, 31

o FYSRRLEP SR SRS 0988 o PTG

heateR@T 1 GBZ0D 66/1Q 04 ThiSreactiof wak quenahediwith &0PoWa0H diPéxkiatedwith

the resul ti solid. col.le acuum f i ati on
04, Tyt G305y or ool o 1 HEF sl i Rn QAS 18
orgarlidslyere @ri6d@ with NaClfyat) ahdMNa,§04(s) ol remdovéd ug8er réddked pressure; m/z

Met hod 56 5 3-Cycl opropyl -5-fl uorobenzoic acid
181. 3. Br ono- 5- FI uor obenzoi ¢ aci d (1.00 g, 4.57 mol),

cycl opropyl boronic acid (1.18 g, 13.71 nmmol, 3.0

equi v) and K3P04 (7.76 g, 36.56 mml, 8.0 equiv) in
__lm%ﬂeMet ne-1120 (25:1, 31 nl) were treated with

4-M%ﬁ’y§t 1730388 et R2 bShzof- adih leste20 M0l % . The reaction
12 h. The reaction
wad shyoryrod ipetissinn hydrofisdesding i mxobhde DAMSQiwak trégfed with a

Et T ous l.ayer was aci.dified. w th, 10%
solutfph ot R FnaB L Rn bR acR Glk bl s Hebd MRS s .
The n@hﬁlfing\ﬁﬁ&(nfri}iaﬁa)s stdet MPSS?&&&M catldd rmethievack batd Arfter thd uddidon of
essure: 181. Method 57 15 o .
methiyl 108ide (#26:me, 3 gy bR BRI B BBPLLon 21t A5Gy Theagactipn
mixtére Wk YjuSichB@{vah Sateihmtyskiradbd &ith 340 KB, Thk- 0PgaMie werd Washed with
was treated with a solution of

DVSO
NaClisate firigd wib NepSQ4(r prsheonpsptiatse npderaedicpdipiesu thgive 28 me
(100*73?9@41{': B 1ONRO15 780 (s, 11184 @SHIrf, hAG (F3xhUnL YRS

stirred for 15 fin and cooled wth an’icé& bath. After
the addition of nethyl iodide (426 ng, 3 mol ), the

Metlm(i(#é”e was stirred for 2 h at 25 C. The reaction 20

re was quenched with water and extracted with
4-BrémGiethyTFhdrifhucgameéthd-beaeroic awdinethylivstdn NaCl(sat), dried

08202 o) R0 SRR b HASIS it A 2R S

327 mg, 1.5 mmol), N-bromosuccinimide (267 mg, 1.5 mmol) and benzoy! peroxide

(catalytic) in CCly (10 ml) was heated to reflux for 3 h. The reaction mixture was cooled to 25
°C and filtered through a pad of silica gel. The organics were removed under reduced pressure
and the residue was purified by column chromatography utilizing an ISCO system (hexane-
EtOAc) to give 252 mg (56.5%) of a colourless oil. NMR: 7.70-8.25 (m, 3H), 4.85 (s, 2H),
3.91 (s, 3H); m/z 297.
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(100%. NMR 8.10 (m 2H), 7.60 (s, 1H), 3.86 (s, 3H),
2.45 (s, 3H); mz 218 Method 58 25
wd 2@ omoset hyl - 3-tri fl uoronet hyl - benzoi ¢ aci d PE€L/lEBRO6/004756

ester A suspension of
4-met hyl -3-trifl uoronet hy:_‘rﬁﬁenzoi c acid nethyl ester
(Method 57; 327 ng, 1.5 T), N bronpsuccini nm de
(267 ng, 1.5 mmol) and benzoyl peroxide (catalytic)

Method 5814 (10 ml) was heated to reflux for 3 h. The

2-MefRR6 Ik A2 WRSropARhRflet 0 25 C and filtered
through a ad of sili The or&anl CS were renove

ca gefl. d.
u n“déqluti@mfgé@l%@-é%ﬁhsép}gglﬁ@r(élw 8e9-P@ s1eapll 2vaghypropaneaidrile

TGS Dty B SR (10
mmob)iahd thvRictidn %@s &fpsed for 1 BIMHe reatties was quepshed with NHL(lésat) and
extra%ga ﬁ'btgﬁig(&gg%hevd\gga%?cg ye?e@ﬁ%ﬁ %Vl@%/g@ﬁg%%é lef'czgéated ider
reducdd Makdiyd. The febidue twag lppifidddiyrooRmy dhpsrogagreplist wtilizeng aAISCO

sol ution of 2-fluarg-4- yl.pyri dine (1. , 9.00
System{iaiﬁ’sa,ne%-tﬂ%?m |gb‘feg)p3§r9&{g$ %P&E X?IQ‘.“!@S a{h ’Q’g’ qﬁ?rm ) in

toluene (30 M) was treated with potassium

hexanet hyl di sil azide (13.5 5 mmol ) and the reaction
Method60r of | uxed for 1 h. The reaction was quenched wth

2-(1- 0L SRty 1R isRiblisehgd W th Et OAc. The organics
were dried with SA(s) and concentrated und

" ol soatiopoldsmattil- 2 ety tidie Aaprppaneriaa (Wgihed SR 70 &

fﬁg I hbe 3 i . 1). Th ti
543 foDiL 2 Et(@\@p #Eb glé \z}d gpg?agé;io‘blg 07()%& gg 2T O S action
was lndated torfeflug 6dr.2 4 endvbethBiteréDth@ugh digyemasedusreattihslhe pH was

. ethyl)isanicoti.nj cid, A solution. of .
s Bty 23BNy R Ses s bR Bas et i FroAe. The
orgafibek6re drib@witQ MaSD () andeohdemmated underhi2dicéd presduye. Ahe BOId@ was

) treated with KNnO4, (4.3 ¢, 27 . The ct.io
purilgas o e O EETRY o ih fen YR RE DA UR RS oo e
(68 A SLOMmEaQUE: Radh. The pH was 15 adjusted to 4 by

addition of IN HCO and the aqueous phase was extracted
with Et OAc. The organics were dried with MgSO4(s) and

ntrated under reduced pressure. The resi due was
Me_tmﬁﬁi ed by columm chromat ography utilizing an |sco

sy Sheefoll ¢ Fin@hompe@ids were prepacedhyboprycedusgoblethpd 80, whing ghe
rSOLaiéjé ?Ijé\glzm% %..120 Met hod 61 The foll owi ng conpounds
apprpHale SIS FEET8Y t he procedure of Method 60, using the

MefiPPCompoah@® starting material. Meth Conpoune/sl zSEM

61 3-(1-Cyano-1-methylethyl)-2-fluorobenzoic acid 208 | Method 15

Method 62

N?-(7-Methoxv-quinazolin-4-y1)-4-methyl-benzene-1,3-diamine

A suspension of (7-methoxy-quinazolin-4-y1)-(2-methyl-5-nitro-phenyl)-amine
(Method 63; 4.6 g, 14.8 mmol) and 10% Pd/C (500 mg) in MeOH (200 ml) was stirred at 25
°C under hydrogen for 12 h. The reaction mixture filtered through a diatomaceous earth and
concentrated under reduced pressure to 5 ml. EtOAc (5 ml) was added to the solution and the
resulting solid was collected by vacuum filtration to give 2.5 g (60.2%) of a yellow solid; m/z
280.
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61 3-(1-Cyano-I|-nethylethyl)-2-fluorobenzoic acid 208

Met hod 15 Method 62 25 N
W@ 200M0%3/ - qui nazol i n- 4-yl) - 4- met hyl - benzene- 1PGF/dBa0GGI004756
e A suspension of
(7- met hoxy- qui nazol i n-4-yl| § g (2- met hyl - 5-ni tro- phenyl ) -
amne (Method 63; 4.6 g, 14.8 nmmol) and 10% Pd/ C (500
Met ) .in MeOH (200 mM) was stirred at 25 C under

£ ogen for 12 h. The reaction mxture filtered

(7-MEth6ﬁU@hn&oﬂm-aivqf)ﬂ(&CzﬁaHﬂ ﬁﬁﬂhbfbha;mm afi@Bcent r at ed u nder
reduced pressure to

t Henaspigof drehloret7 rnrréh% %@ar tqer(&!egl@rlr?’a l)taee 2-

meth S-Mﬁ‘i% &h 1hrhitné Ben4 l‘ﬁnﬂ) M isdpropshof w@§ reflu¥&l foPYR h.
W % }f @V\% 2007/ 7196% CT/ 2%%96/ 004756
The l;eagglon ngxtnwe@:gooled to 25 °C and the resulting precipitate was collected by

Vaculgrz f&@e&ﬁ Xi’he%Uh@ %Q#Vbé}eé withette ad B lunéer%&tfc@d ?ﬂ%@sﬁi@ to give

mxture o chl oro-7-net gqul hazo
4.6 g((%ﬁ%a)df eeﬁrght $elbvgsolid NN 1) . 58168 bR- lH), 8 85 (s, 1H), 8.75 (d, 1H), 8.30

I Ry e s e T

310.reaction mxture was cooled to 25 C and the resulting
precipitate was coll ected by vacuumfiltration. The
solid was washed with ether and dried under reduced

MethdEgssure to give 4.6 g (98.9% of a light yellow
SO|Id1N|\/R 11.55 (s, br, 1H), 8.85 (s, 1H), 8.75 (d,

noate) ' 8.20 (d, 1H), 7.75 (d, 1H), 7.52

d €r
9 3 14,50 B ki i

treat@bsodnmolnvdorﬂe 100y In mhinevshoid (1 8@, d4.§ mmdy The repstiqn mixture was
I h t
ool IR ofty PPy Mo B roplylpi' (70 96 WMDY Bl ifica. he
react%ﬂﬁ&%lﬁf&e Wg§st1rrtibﬁ aC@eﬂl @c&i St}i)arﬁl thernds eCliyd 12 h.. The reaction mixture
e (0.4 nme (0):¢
was Ak WHE GRS MR U el e dBe Aquegubyaes tn

acidfied “Athqovmc%d%n%ma&echwnh PB1.rBRGk A 18yof twas ﬁrled/\@v%r
uenched with cold H20 and extracted with di et

Na,¥4ad compgriratest ndasrefugpd progase.(The grudg proagost (@4 gﬁl Ho) Fsegised

direﬂs;' 3&3 Mﬁzgwgﬁgﬂyoncew ejgﬁuﬁg)g?nrgdhggr nas

pressure The crude product (3.3 g, 57 %9 was used 20
Methd tly. HNWR (300 MHz): 1.29 (t, 3H), 4.24 (q, 2H),
(s, 2H). Method 65 Ethyl 1 -text-but 1H

Ethymyrtémb@dye1H-p®mzble>61¢aabcewlate

A solution of ethyl 3-formyl-4-oxobutanoate (Method 64; 350 mg, 2.2 mmol) in EtOH
(5 ml) was treated with triethylamine (465 uL, 3.3 mmol) and #-butyl hydrazine
hydrochloride. The reaction stirred for 12 h at 25 °C. EtOH was removed under reduced

pressure and the residue was redissolved in EtOAc and washed with H>O. The organics were
dried with Nay;SO4(s) and concentrated under reduced pressure. The residue was purified by
column chromatography utilizing an Isco system (5% MeOH in CH>Cl,) to yield 327 mg (76
%) of an oil. H NMR (300 MHz): 1.29 - 1.35 (m, 3H), 1.57 (s, 9H), 4.25 (q, 2H), 7.86 (s, 1H),
8.20 (s, 1H).
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A solution of ethyl 3-fornyl-4-oxobutanoate (Method
64; 350 ng, 2.2 mol) in EEOH 25 (5 n) was treated
wowdo/oroset hyl am ne (465 L, 3.3 mol) and t - bup@l/GB2006/004756

hydrazi ne hydrochl oride. The reaction stirred for 12

h at 25 C. EtOH was renovedgunder reduced pressure

and the residue was redi ssolved in Et CAc and washed
Methaldy H2O. The organics were dried with Na2SO4(s) and
—concentrated under reduced pressure. The residue was
1-terpBniyl-i Hebymroleebtaoxyhihaadat ogr aphy utili zi ng an I sco

o AL P RE R Bt e el b 1.

mmo{)sp TS MeOH2S, q; 1: BH) ml) a8 Gredtsd wlthl)LIOHQlﬁDm ss 0 ﬁllrﬁol) Y6

2007/ 071963 P / 004 59- Met ho
reaction mixthEg, e stij ﬁ %oﬁ% 92%‘24%%% é&.ww@d@fimﬁhs feagtion
mlxtlﬁé Blydl thd Tésﬁftin§ Rt b \%ﬂ" déiﬁﬁﬁ&?xlv_l_ Hlﬁ:h :};I\/?:% EH’(EIOF})@ &E@nl&%@&q d with

o in

Nazswa@ ?’?déé’(ﬂ%f‘dm@liefl Hni@r aduﬁmewgre tg y@ldﬂimn)lg (73%) m/z 168

reaction m xture was stirred at 25 C for 12 h. H20 and

Et OAc were added to the reaction mxture and the
Method<i7| t i ng sol ution was acidified with 10% HCl. The

5 L CSpIRE e W|th Na2SO4(s) and concentrat ed

imé%%?kféguﬂef%l{nefg%e to yield 217 ng (78 %9. mz

168 suspiesti dmoef 56771l Gorb; 3FE-Ghinesolin - i (1] gj 5142 diniol)-id atty@irods

[ f 5,.,7-4di fl H I 4-
omrgt B R Feefit ipiippu LS (408 i T8 da gt o) e
reacti‘é)ﬁ(i’m#dfﬁ!rmﬁd'b@li‘r'eﬁi gt A5820rg0 nﬂi@aﬁh7théﬂrﬁ|90°@ fRGYH. the re-gaﬁ)n

reaction m xture was stirred at 25 C for 30 mn and

mixtyrg @igs gourgdimtq K% @nmonmﬁ@hl@at@t(ﬂ%ml)ml& th@rreswbm ppmm@tb was
colledtdd By %&E@lﬁ'ﬁm&ioﬂ \!vﬂk%‘e %ﬁggl h%”@Mso-

reci pitate was ect e uum | on
dé): Vi & @, br, W), ﬂé)Ois;IIHOL 6(6.[2 (3311, 6500%111) MR (@%HIDL\/BBO (BB m/z:
206.96): 11.70 (s, br, 1H), 7.90 (s, 111), 6.62 (s, 1H),
6.50 (s, 111), 3. 88 (s, 3H), 3.80 (s, 3H); mz: 206.
Met hod 68 20 3-Fl uoro-5-isopropyl benzoic acid
Metls';%d opr opyl - 5-fl uorobenzoic acid (450 ng, 2.50 mmol)
02 (20 mg) in AcOH (10 m ) were shaken under 45

3-Flupfd-5-iyo@fopgbbndolt Rid>ar r hydrogenator for 3 h. The
reactlon m xture was filtered through di atonaceous

eat tHclopiARy linidnorehenrais #d (450t 26 ()\m@olé epE Bif (22 me) in ACOH
(10 nH)"Q’@fe shﬁ@ﬁ‘ﬁﬁ&’er Qﬁ?ﬁsﬂfrﬁﬁ)ggﬁ M et BRIARIAGER: § AMPRUR tion

mlxture was fq%ered through diatomaceous earth, and the resulting filtrate was concentrated

under reduced pressure giving the desired compound (400 mg, 88%); m/z 181.

Method 69

N-(3-Amino-4-methylphenyl)-3-(trifluoromethyl)benzamide hydrochloride
N-(4-Methyl-3-nitrophenyl)-3-(trifluoromethyl)benzamide (Method 70) (3.7 g, 11.41

mmol) and 10% palladium on carbon (370 mg) in methanol (20 ml) was shaken under 40 psi

H, for 3 hours. The reaction mixture was then filtered over diatomaceous earth and the

solvent was removed under reduced pressure. The residue was taken up in 30 ml 4 N HCI in

dioxane and the solvent was removed under reduced pressure to afford the title compound
(3.66 g, 97%). m/z 295.
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Met hod 69
N- ( 3- Ami no- 4- net hyl phenyl )-3-(trifluoronethyl)benzam d

we 200y aroehl ori de PCT/GB2006/004756
N- (4- Met hyl - 3-ni trophenyl )-3-(trifluoronethyl)benzam d
e (Method 70) (3.7 g, 11. nmol ) and 10% pal | adi um

on carbon (370 ng) in methanol (20 m) was shaken
under 40 psi 30 H2 for 3 hours. The reaction m xture
MethehZ0 t hen filtered over diatonaceous earth and the
N- (4-ﬁ94hy1@ﬁhlt%ﬁeﬂv9@ﬁﬁﬁudf&ﬁ&hv j}%ﬁ%ﬁ% pressur e. The

resi due was taken up in dioxane and

t h-é%ﬁhoxem@thvh@nmmmgﬂdq@&@rg, rléaé @&%Plb\néé)%ira@hl’%ous bDCM

s T A FoORREY i, 2oy T R85

DCM K65 vab)adet thy lreaBtiGmhbctlmpWemgl)oxJ@d to stir at 25 °C for 1 h. The resulting

i P T R PSP 1 st g

solverW@sis @éiﬁiﬁédhﬁdeé-rf@bé‘%res’iuﬂ&ltdﬁ gﬁra i titleecofrbo@ndeys aaledBllow solid

mol ), and _TEA (5.4 m, 38.85 mmol) in 5 DCM (65
(3-70911%8%%’”?4{@% eaction mxture was allowed to stir at 25

Cfor 1 h. The resulting m xture was washed with 1 N
HC1, water and brine. The organic extracts were dried
and solvent was renpved under reduced pressure to
give the title conmpound as a pale yellow solid (3.70
g, 88% . nmlz 325. 10 WO 2007/071963 PCT/ GB2006/ 004756
-61- GAaim1l. A conpound of formula (1): MN N R2 R3
JOI'"!'":"IC(RI). AHH(RA)m 5 (1) wherein: Rng A
is phenyl or a 5- or 6-nmenbered heteroaryl; wherein if
said heteroaryl contains an -NH noiety that nitrogen
may be optionally substituted by a group selected from
R5; 10 Rl is a substituent on carbon and is sel ected
fromhalo, nitro, hydroxy, trifluoronethoxy, am no
car boxy, carbanoyl, nmercapto, sul phanoyl, Cl1_6al kyl,
C2. 6al kenyl ,




C2. 6al kynyl, Cl1_6al koxy, Cl1. 6al kanoyl ,
Cl_6al kanoyl oxy, N-(Cl _6al kyl ) am no,
w@0Barenoyl am no, N-(Cl _6al kyl ) car banoyl PCT/GB2006/004756
NN- (Cl . 6al kyl ) 2car banoyl , Cl_6al kyl S(O)a wherein a is
0 to 2, Cl_6al koxycar bonyl N-(CI 6al kyl ) sul phamoyl ,
15 NN-(CI 6al kyl ) 2sul pha §}I Cl_6al kyl sul phonyl ami no,
carbocyclyl or carbon |inked heterocyclyl; wherein Rl
Clainnpy be optionally substituted on carbon by one or nore
R8; and wherein if said heterocyclyl contains an -NH
noi ety that nitrogen nay be optionally substituted by
1. aAgrompouskdffotraela {flom R9; n is selected from 1-4;
wherein the values of Rl may be the_sane or different;
20 R2 is selected from hydBogen hafo, nitro, cyano,
hydr oxy, trifl uoronet hoxy, /tiq boxy car banoyl ,
nmer capt o, sul pham)yIO C1

C2_6al kynyl , OXY,
Cl. 6al kanogﬂ N
NN- (Cl 66! no, HC1_6al kklénoyl B9 C

1. 6al kyl)carb NN-(C1-6aI kyl ) 2cakbdanoyl ,
Cl _6al kylS(O a vvhereln ais 0to 2
5 Cl_6al koxycarbonyl, N-(Cl_@hxl kyl )sul phanoyl , 25
where1N'(C| 6al kyI )23u| pharmyl Cl_6al kyl sul phonyl am no,
car bocycl yl - - or heter ocycl yl-R11 ; wherein R2 may
bRingAi mpmmyyoﬂaﬂ}sir bimdngdredrhecasdoyinwhsreinri£sadd hat@oayl

2; [ f h I
conafSk- Rl Bl BB SE S Py Ao
R>: substitut ed by a group selected from R13; WO
0Q7/ 071963 PCT/ GB2006/ 004756 and R4 are
10 sdbéwff@é%wgnt@ﬁ cgrbpp apd léﬁ%}e%t%fr?fﬁ ‘;G SnYOXel ect ed

trlﬂu&{)ﬁ’l@%hhl\(}d raﬁﬁﬁﬁ carb88), Garb&thdyl, C‘mer@éﬁ@ @ulpﬁé&ﬁ‘é}ﬁ XYy salkyl, Cy.¢alkenyl,
| uor omet hoxy, ~ami no, carboxy, carbanpyl, nercapto,

Ca. Ga&mnﬁr@ml}cpxy,@ s@ktneyl, Ci @;kka@aylwesnw (Cikpamippy | |

TR TSP 1 R PEOD . s

wher&a a6a0 to) @kaiknxyoarbbhy@ - L@lahlkleguhﬂlabmmbyl 5

o o R Bl SRR
heterdéydly(; Gﬂheﬁeaﬂl RY in)at? LY bptitﬁ;alby bubst@hicd ah kyibsn by bnm)ﬂ AotTe R& and
car

or, C R15-: wherein R4
whergja 1&@@’ lmf»‘é?qy y& emg%mst q& > et %ﬁ%ﬂmﬁ%en Ia%b%vptwa%lga
substﬁa@ab@agm?@asaedﬁsmq@ d heterocyclyl contains an - NH
noi et nitro be o tlonallg%substltuted by

a 1gis @ﬂpctgcbfr@@tleﬁ %emw the yaluagof R jmaydhe) the sasee r diffarent;

S R

carbaxyt qachany b meercapiod swrlemoyt, ﬂlkalkbdr Greetkagyly Co- @med, Ci.salkoxy,

CroafiBRD e ?ﬁoy?@y}&{?kg,h?ﬁg @%E@‘f ]%’f a_’Eglng::

C.. 6aﬂ%ﬁn@&1ﬁ1&0,dy{©mlkyl‘)ez(rﬁﬂm@aIMM(ﬁamlk}d),zcarbamoyl Ci6alkylS(0),
wherm_n égl échf %}16%/)% 1 IS: %6165%{‘(}’88183 la%lrgy ‘

25 N,N-(Ci.salkyl),sulphamoyl, Cl-ﬁalkylsulphonylamlno carbocyclyl-R'’- or heterocyclyl-R'!-;

wherein R* may be optionally substituted on carbon by one or more R'?; and wherein if said
heterocyclyl contains an -NH- moiety that nitrogen may be optionally substituted by a group

selected from RB;
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15 NN (C _6al kyl) 2car banmoyl, C1. 6al kyl S(O) a wherein a
is 0 to 2, Cl_6al koxycarbonyl,

woR(o27B886s kyl ) sul phanoyl, NN-(Cl _6al kyl) 2sul phe@mgB2006/004756
--—--Cl. 6al kyl sul phonyl am no, carbocyclyl-R 8- or
heterocycl yl -R19-; wherein R8 and R12 independently of
each other may be option&kty substituted on carbon by
one or nore R20; and wherein if said heterocyclyl

cRndiRisire substitdrits oroéacbon anfl ate inddpendypetly sagctdsiefrom hydrogen,
optional |y substjtute roup sel ected f
halo, niep, ©§3510; @y%%ﬂyeg‘tdélamp? glf'ﬂx&ae}%lg 0> w{%lp Cgr&gn gyL ﬁ'%g)r @gy
sulphabdolyf, oyl %@mzuﬁ’mh’nyl 6@9 Alkynyl AT hakyxy, Gi!ai]baimay Cy. 6a1kanoy10xy,

N-(Cr g i e B e, oty gy -y Dearbamoyl,

N,N- (@hal?@q %%&sﬁwf 6at&y(§b) G@Hfé{h X &0 RQ, C,. 6a]koxycarbonyl
2am no, ~Cl. 6al kanoy am na, l\ka
N-(Cy Aaugé)sklyha)rncml tj‘éﬁ{d@ gauﬂr@zﬁldjp gy b yaisdsulelionyipmino,

carbocg%fyg ﬁ]“t é’i‘%"%@’ 1. %\'}fﬂ%glln'Rg n@a tb@ tlonally substituted on carbon by

koxycar bonyl am no,
one oﬂ\htﬁr@RI% amwhe)rsmhimdﬂwmcs@m PRI ate-gﬂkynglgy (#hab pidFpgen may
I |yl -R22-
be Optf'f’éIF& (l% tﬁgflg %You%m\/\%‘gt%?rﬁ&%g’yﬁaz be opt |O(r)nal |y
S g béléatddeftbrn 0-4C athbrein thy valnes of R* mmyebe RRdsamarod diffeegndi n
f h t hat
R FoLRL srapemenipty sxrr Ful Bebr vy b

trlﬂuo?&h&ER(SZ arflih@ BakbdRy, RAmOR] nerddptd, s&ﬁitﬁmoﬁiﬂ, €. 5a°ﬂlﬁ C;Rﬁ&enyl

are | ndependentl sel ect d froma direct
Ca-callogmyl Crs@koxy, fy-rignoyl, Croalpnoyl OXM( %Yl)am“t‘f( 5 0) N( R2)

152“%%5 % erein R26,
NN(EE%@Y%MIH%%I\K Ianﬁg? é\f&%ée endent ymsel ected from
N, N-(By.citkydevartomoy CC1eakU§(O)anlorsinj as}S 6192, QA@IE@’FYPP@‘?@%S

1 ] . R25
WG T W
carboGiclyda feamn hycbl;ocyc@l -1631; ksplersin lpgncmdﬁlz m@@e@émt]@)oﬁ eenhisiey may be

al kyl ) car rm
oS s S Rl i o o
an -N&1 %oﬁﬂﬂﬁﬂfﬁ Sittbghana e opRatalgndbsitdedirea grodp prémﬂ@hﬁrcbry R,
sel.gcted f f?—m ha nitro,

¢ R sl ERBAg0, By PYA6 Ry wilORP RS HO RS ABRR carbony

carbaﬁf%'&p ﬁiéﬁ:\ébto dﬁﬂ'ﬂlﬁﬁ)@?p C $d1kspey] E@Ikbnyl T®Lhmyl, (elt(budoxy,
hydr oxynet h hoxy, ethoxy, acety dﬁé} acet oxy
Ci.cabrandyyl mlh@oyl@miv i qakyl)alamﬁeé/ ANCapliod)-angmgy hyI ami no,
| |
ol 2 P ph S gy SN sl

WherNNadE@ oy, CasdibnwyarbonmGmlhyxwNbemﬂgtn@aﬂl/}éﬁwﬂwl)sulphamoyl

N,N- gf ﬁgﬂf}m}ﬁ} 1‘36 tem(ﬁsmﬁ[fg)t gtény A u{%ﬁ%&l}y -R%. or beterocyclyl-R*-;

wherBR RAOxyE 6 &mfamhuy mbktctmd an barhyt by Melmtnhw Bt ivkwlhgrein if said
I\I-ethlsul di.nmet h

heterppyo L RS AT oo By DN HBER ek PFTEL et by geroup

selec?edlﬁffbﬁ{ﬁﬁcelﬂl cally accept abI e saI t ther eof: with the

proyi s at onpound,j s no
P R s Ry RRSR  Doby gt om s i

bond, -O-, -N(R26)-, -C(0)-, -NR*)C(O)-, -C(O)N(R®)-, -S(O)s-, -SO,N(R)- or
-N(R**)S0,-; wherein R* R* R, R¥ and R are independently selected from hydrogen or
Ci.salkyl and s is 0-2;
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nmet hyl phenyl }-3-(trifluoronethyl)benzam de. 15 2. A
conpound of formula (1) or a pharmaceutically

waecweprmhd e salt thereof, as clained in clainmPdT/GB2006/004756
wherein Ring Ais phenyl or a 5- or 6-nenbered
heteroaryl; wherein if sai het eroaryl contains an
-NH noiety that nitrogen hay be optionally

stjtuted, b selected fromR5; wherein R5
. &Qd}b é?léi% qf ﬁ/bmd%lgmeclemmtlmﬁelemmmq kalleydy Caalkanoyl,

C t | ai nred
e e
N,N- (%h@kyllca@nmoﬁnbmlbbnnzalndyaasbowl benzeyl and @hedy&lumhonyl;

N R ere oGBS R R B, BB, bty

trlﬂudrbmkmdxj'] emaromyahyu 4minb eraﬁjdiyRaery)yD ﬁleﬁﬁpﬂoonalk]ﬂamoyl methyl,
erein

B{tltu carhon b e or i?
ety 3§ G rathoR . O Ao b g etk amino, Skylamine,
dlmethlp*}aﬁﬂo BithllamiZR WL ASthy KN-efhySAHRS), Lhﬁé’c?rﬁfnlﬁoowfﬂdétﬁyl(:e{ri)arﬁéyl

armaceuti cal | i/ accept abl e salt thereof, as clained

N'etthﬁa%?ﬁVOﬂn@ Nolimethy ‘ﬁ%ba‘PQBl NoMrdliethyficagbamoyb el ected from 1

- L h
N. meﬁfyl-?\feerﬂéﬂf‘arrﬁdngby%h&'&%g{g%%thgghl%?ﬁyls@ﬁgn%l ?hyc‘@l“gln%l mesyl,
ethylWﬁﬂc@eﬂm}@@Pﬂbynsdc@h‘pwawben}édV-tnetﬂyku@ﬁmoﬁsNedﬂa'iIMamoyl

g S VTP S A T

orapﬂmaitﬂ:aﬁeacmﬁmmr@cﬁfﬂ% -64 selected from

with t@% g%g%g;}llilat b c@i&%}g{l %&&hwgm@ éf Wet&aﬁyﬂﬁaa b 1)1(1- 4-yl)amino]-4-

methydplidngt)&d-(t5ifisarbmbthyeadarbide.car bon by one or nore RI16;
wherein R16 is selected fromhal o, am no, Cl_6al koxy,
NN- (C1_6al kyl ) 2am no, { _6al koxycar bonyl am no,

2. ¢C abr 8p6ehd bf f823ula (1) of sgaﬁﬁﬁﬁy&ﬁlxénﬁ%@eptab%[t%&em difthed

5 optionally substituted on carbon by one or nore

in clamzl wherein Ring A isphepylsiad- Reé-atesbyred preteraantaykesein afsaid

heter%%oﬁg{ﬂg by Nﬁ aﬁml@ilyt tﬁé)cgﬁg? gg,g%ﬁé g%fe %gﬁé:%gg Isdﬂ)éﬂ%lted bg Agup

Selectadéromr&lsewbcrdmrﬁllycsaﬂl@&t ed froma direct bond and -0-;
R25 is selected from Cl_6al kyl and Cl_6al koxycar bonyl ;
R24 is hydroxynmethyl. 10 6. A conpound of fornula (1)

3. 0 rA conivandrafthile @) loy a phﬂﬁﬁb@hbﬂlﬁa%béptdbﬂﬁaﬂ@lﬁerecﬁsas claimed
ereln mis

n. apy .one qf .claing
i et ol d o P QYBPoLoh HOEHLGH) 2 GEEOTAT e ceone
C1-cal&9IE | pilkyals (Oh exiedin a is 2, N,N-(Cy.¢alkyl)sulphamoyl, carbocyclyl or carbon

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

wherein R® is selected from halo, cyano or N,N-(C,_salkyl);amino.

4. A compound of formula (I) or a pharmaceutically acceptable salt thereof, as claimed
in any one of claims 1-3, wherein n is selected from 1 or 2; wherein the values of R' may be

the same or different.

5. A compound of formula (T) or a pharmaceutically acceptable salt thereof, as claimed

in any one of claims 1-4, wherein R® and R* are substituents on carbon and are independently
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15 7. A compound of fornmula (1): R R3 0 6M N kN
jI"m (RL)n AHH(R4A)m (1) wherein: Ring Ais phenyl,
wo bdogn7®ey| , 1-t-butyl-I1H pyrazol-4-yl, PCT/GB2006/004756

1-t-butyl -1 H pyrazol -5-yl or 20 pyrid-4-yl; RL is a
substituent on carbon and is selected fromfl uoro,
chloro, methyl, trifluoro®dthyl, 1-nethyl- |
-cyanoet hyl, 1-cyanocycl obutyl,

selecmdd;m]hﬂiregﬁ, &10 ellltrca hydfbmp)arrm 4arybxy, Ci-galkyl and C.¢alkoxy;

Whefhn%"?? PR PR B DY et wfeein
cyIt mempgeﬂ ‘fro?cBhamo ,laBiiRg b@@l&ﬁyf}&fﬂ% 651@1%51111%& ein the
a en
Crea é¥°& @Hylaﬁén%ﬁ%‘bwcfa(? agﬁ%t?rpﬁ@mlﬁf;nweﬁ%ﬁ A bar e
optlohﬂii&meﬁdﬁﬂa& o c@rBJnﬁE}t &t or R RYIEROSRbrein fi s‘dﬁ‘lﬁf&ter&!%l?f &bntains

}ﬁ£ ﬂtro, ydr oxy, am no, carboxy, net hyl
an trﬂga;ty t aééﬁ:%gplb;p?y be gptwl,lﬁbig*bétﬁg‘g@g by a group selected from R%;
3- P ERORYI RO t
1 thyIpgnr%?ﬁ%?ﬁ%gyédﬁg%ﬂg§¥%c@%éMgaéf%gbeS
2ok donrGealkybimddiipalseiygarbodyly | met hoxy,

pllpe IR t hoxy, azetidin-2-yl nmet hoxy,
ng%xf%artgﬁylazetldln 2-yl met hoxy, azetidin-3
-yI nmet hoxy, 1-t-butoxycarbonyl azeti di n-3-yl net hoxy,

t , . .
6. py@ rc@rh%cgi?rd é’g a1 nFa (E&é%&hmaﬁelglc%l%qcmwe salt thereof, as claimed
in anpyne of dlaims 135, ydhepem m3s selected from 0-2; wherein the values of R* may be the

utoxycarbonylpyrrolldln 3- onxy
Sameé’rfhzfp SP4r oxymet hyl pyrrol i di n-1-yl ) et hoxy,

3- (2- hydroxynet hyl pyrrolidin-1-yl)propoxy,
3- di met hyl am nopr opoxy, trifluoromethyl, propoxy,
T i Joprapied of formuladl) oxycar bonyl ani no) pr opoxy,
3- br onopr opoxy, 2
1-(t-butoxycarbony|)piperidﬁn 4-yl
1-(t- but oxycar bonyl) ' :
selected fromO0-2; W

same or different GE!
acceptablﬁls. er eol: ( that said
compound Fgn g H RY,,

{3-[(6, 7-di net hexyqui nazol i n-4-yl)am
nmet hyl phenyl } (trlfluor%gethyl)benzanlde

3
oxy and
mis

1
(JO(»

wherein:

Ring A is phenyl, thien-2-yl, 1-#-butyl-1H-pyrazol-4-yl, 1-¢-butyl-1H-pyrazol-5-yl or
pyrid-4-yl;

R' is a substituent on carbon and is selected from fluoro, chloro, methyl,
trifluoromethyl, 1-methyl-1-cyanoethyl, 1-cyanocyclobutyl,
4-cyano-2,3,5,6-tetrahydropyran-4-yl, 1-cyanocyclopropyl, isopropyl, mesyl,
N,N-dimethylsulphamoyl, dimethylaminomethyl and cyclopropyl;

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

R? is hydrogen;

R’ and R* are substituents on carbon and are independently selected from hydrogen,
fluoro, chloro, bromo, nitro, hydroxy, amino, carboxy, methyl, methoxy, benzyloxy,

3-aminopropoxy, 3-morpholinopropoxy, 2-methoxyethoxy, 1-methylpyrrolidin-2-ylmethoxy,
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8. A conpound of formula (1): R R3 M OI \' N
(RL)n AHH (R4)m 15 (1) selected from
w@2qoeparees di met hyl - met hyl ) - N-[ 3- ( 7- net hoxy- qui PER/GBRIV6404756
-yl am no) - 4- net hyl - phenyl ] - benzam de; 20
3- (cyano-di met hyl - met hyl ) - gz f 1 uor o- N-[ 3- (7- met hoxy- qui
nazol i n- 4-yl ani no) - 4- met hyl' -~ phenyl ] - benzani de;
(1-cyano-| - nethyl et hy 2-fl.yoro ( 7- met hoxy
plpen&m-m@aﬂth%ymw}cg ryél}ietiagx gt ‘@H&ﬂh}oﬁ&nzam de;
1- t—bﬁoﬁﬁ%ﬁ%lﬁeﬂ@iﬁ@&hﬂ&ﬂbﬁy'&etw 3-yirRetkogi, Mt hoxy- qui nazol
I n- am no) met hyl - phenyl ]- 25 benzani de; 3
-t—butqygyc@%gﬁdazendmr%ymt@g%myym 1n-{2 yjmethpxy( 7-i soprop

t—bﬁﬁ:é%yr:b?%ﬁ}%ﬂdhdﬁl Zlyké"lﬂax@fo %o'lﬂm@&@dr
1- t-b‘{t@q{canbansdpyrmlidmegquma@(ﬂ—hydxmymempy@]ohdmrﬂeylmmme nyl }
3-(2- l%y%,fc; l uoBw%@:ysyarah%glr-}cf)l_s%lggo%(g,z?—H]n%?hyl%nggrgg&g/?&%%romethyl,
propoXky( IS ogDxsH mwéxyﬂﬂbhwla)mmb)ﬁa&pbiy Géirhmﬂyron«zﬁyn azolin-4

1 (t—b31¥| am yapwgli_l%%/ -#E'teﬁvﬁ Lq@ ft mo%(%a{r nml)p1per1d1n 3-ylmethoxy;

{3n ﬁs7seKe3ted ireRE Ly WRErEia 1 ReX ¥) R Uiby B ik simdotydifferemty] -
4- met hyl - phenyl } -benzam de; 5

Orahhaﬂil%t}??llﬁé?ﬁcﬁﬁ Fﬁ?lFtthlef’% ( 7- met hoxy- qui nazol i n-4-yl a

with gﬂﬁgv@vls% tHR Y lcoRBemd il nét-N-{3-[(6!7URmeiBk inReIRZ #57)8Bino]-4-

methgiphenygnb(tiflreromethybbenppmideN- [ 3- ( 7- et hyl - qui nazol i n- 4-
yl am no) - 4- net hyl - phenyl ] - benzam de; or a
pharmaceutically acceptable salt thereof. 10 9. A

8. pracespoumdof firepbr@ng a conpound of formula (1) or a
pharmaceutically acceptable 2 R3

b @E be )

3-(cyano-dimethyl-methyl)-N-[3-(7-methoxy-quinazolin-4-ylamino)-4-methyl-phenyl}-

selected from:

benzamide;
3-(cyano-dimethyl-methyl)-5-fluoro-N-[3-(7-methoxy-quinazolin-4-ylamino)-4-methyl-
phenyl]-benzamide;

3-(1-cyano-1-methylethyl)-2-fluoro-N-{3-[(7-methoxy quinazolin-4-yl)amino]-4-
methylphenyl}benzamide;
3-(cyano-dimethyl-methyl)-N-[3-(5,7-dimethoxy-quinazolin-4-ylamino)-4-methyl-phenyl]-
benzamide;
3-(1-cyano-1-methylethyl)-N-{3-[(7-isopropoxyquinazolin-4-yl)amino]-4-methyl
phenyl}benzamide;
N-{3-[6,7-dimethoxyquinazolin-4-ylamino]-4-methylphenyl}-3-fluoro-5-

isopropylbenzamide;



salt thereof as clainmed in claim1, which process,

wherein variable are, unless otherwi se specified, as
waledorneded n claim 1, conprises of: Process a) PEHGBR0VG/004756

an amne of the formula (I1) RZ R3 Me N/ N H2N H

(RA)ym 15 (I'1) wth an ack% of formula (111): O

(R)" AOH (IIl) 20 or an'activated acid derivative

t hereof ; Process b) reacting an am ne of fornula (I\%

2-(cxppp-sopethg mebd)-Ppr Gmprsy o Egin-4-gnpgo emetky k- phopp)

isonictinamide; H (1Y) with a conpound of fornula (V): R3 N_
') wherein L is a displaceable group

3- (cwwééﬁhi)d)mwbﬂgwf iyl 73 -dmpthilaminof pyeprxy xrqpivezolini2y Iainog-
metl{yl-{:yhenglﬁl-ﬁenzﬁmdé
5 4-dimethylaminomethyl-N-[3-(7-methoxy-quinazolin-4-ylamino)-4-methyl-phenyl]-3-

trifluoromethyl-benzamide; and
3-(cyano-dimethyl-methyl)-N-[3-(7-methyl-quinazolin-4-ylamino)-4-methyl-phenyl]-
benzamide;
or a pharmaceutically acceptable salt thereof.

10
9. A process for preparing a compound of formula (I) or a pharmaceutically acceptable
salt thereof as claimed in claim 1, which process, wherein variable are, unless otherwise
specified, as defined in claim 1, comprises of:

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

R’ R’
Me
N%klN
HN N N
2 H R,
15
dmn
with an acid of formula (ITI):
o
®Y), o

(1)

20 or an activated acid derivative thereof;

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



(M) 10 with a conpound of formula (VII): R3 N N H2N
(RA)m (VIl) and thereafter if necessary: i)

w@owvershg a conpound of the fornula (1) intoPEHGBR@G/004756
conpound of the formula (I); 15 ii) renoving any
protecting groups; iii) fqQmm ng a pharmaceutically
acceptable salt. WO 2007/071963 PCT/ GB2006/ 004756 -68
10. A pharmaceutical conposition which conprises a
conmpound of the forrmula (1), or a pharmaceutically
acceptable salt thereof, as claikhed mMp any one of

or carrier. 5 11.

clainms 1-8, in associ at|o® VVI
: ;rnaceutlcally

accept abl e sal@®'}, sHicIarned i any one of
clains 1-8, for use~as”a nedi canent. 12. The use of a
compound of the formula ( or a pharnmaceutically
acceptable salt thereof, "as clainmed in any one of
with addog@ipoBndlef¥ormula (Vi manuf acture of a nedi cament for use
in 10 the production of ﬁ B-Raf inhibitory effect in
a warm bl ooded ani mal s as man. 13. The use of a
compound of the formula {l), or a pharnaceutically
acceptable salt theradt, Ns clained in any one of
claims 1-8, in the nan‘facrure of a nedi canent for use
in the production gf an -cancer effect in a
war m bl ooded ani mal such etiR)15 14. The use of a
conpound of the fornula or a pharmaceutically
acceptable salt thereof, as clained in any one of
5 clains 1-8, in the manuf advdre of a nedi canent for use
r nt of nel anoma, papillary thyroid

trea
Wh“?%hﬂ%? isplagRg Fgﬁﬂwwbar0|nonas col on cancer, ovarian

Procds8)a4ctink YA emeRMEErmulqvipen as, | ynphoid
mal i gnanci es, carci nomas and sar comas in 20 the liver,

ki dney, bl adder, prostate, breastRand pancreas, and
primry and recurrent solid tumurs pf, the skin,
colon, thyroid, lungs and @varigf A net hod for
produci ng a B- Raf |nh|b|to y ef in a warm bl ooded
ani mal , such as nmap ’ f treat nent which
conpri ses adm nR3$) 0 SHId animal an effective
25 amount of a conmpound/of formula (1), or a
pharmaceutical ly acceptabk%Isalt t hereof, as

A conpound of the

10 with a compound of formula (VII):
3

R
s

HN N
2 (RY),,

(VID
and thereafter if necessary:
i) converting a compound of the formula (I) into another compound of the formula (I);
15 ii) removing any protecting groups;

iii) forming a pharmaceutically acceptable salt.
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clainmed in any one of clainms 1-8. 16. A nethod for
produci ng an anti-cancer effect in a warm bl ooded
wapiomari9esuch as man, in need of such treat mTePCT/GBR@G/004756

conprises adm nistering to said animal an effective
amount 30 of a conpound g formula (1), or a
phar maceutically acceptable salt thereof, as clained
in any one of clai.ms 1-8. WD,2007/ 071963

10, phrhaEeORraRPRES B ih NPT AGHTEY P& feifgrula (), ora

pharmIEBEARBccdRdYld datiberédTyds @lalinédHNRIAY Sne of claims 1-8, in association
chol angi ocar ci nomas, = col on ¢cancer, ovarian cancer,

with a|phpmnaseicelly-a¢eepirble filet o SAE¥oi d mal i gnanci es,
carcinonas and sarcomas in the liver, kidney,

bl adder, prostate, breast and pancreas, and prinary
11. aAcompeend ofghe fosmhladDt errambermasputiqally aggepiable s3lppereot, as

. thyrgj ' 2%D% rm bl ooded 5
‘*m”%ﬂ¥ﬁ%¥Sn%%@ﬂggé%ﬁgﬁgmgﬁ&ﬁégﬁho g%@h treat ment which
conprises admnistering to said animal an effective

anppunt of a compound of foryxula (1) o
2. SR e PR ot afe St Db phbamedbuBally soceptgbe salt
theredf hsRMYmOME iy ok af d1Bims 188, il e mAnphaturedfautddoatment for use in

conmposition which conprises a ¢ nd. of the formul a
the prpgychion pt & 135 NARAECH Py Py-Blonongh i sk ap e
thereof, as claimed in any one of clainms 1-8, in
association wth a pharmaceutically-acceptable
13.  diTheess ofgreogmerndaf thotormyla @wftar@aﬁ?%%c@ﬁﬁb Aecgptabje salt
theredf; aféacflaim%qgi QJXto‘ﬂE ¥r QhihRats, i fi ARG R OO Fe BeHnTERE fos U in
a5 nan. ) phar maceut i'cal conposition which
the produnpioh 9€an antcampaefidetan a tambinoded anippl suclyps yan. 15
pharmaceutically acceptable salt thereof, as clained
in any one of clains 1-8, in association wth a
14. phrhe mecef donglolyd efthe forablagl)don aphatmapeuticatly revepteble sifs e
in the production.af. an . anti-cancer effect..i .
ety AEIBE Fo e AL PR 8 o b ity for gpo n
the trEANBRADS nlePhold] %dpﬂamwmmmmmgmcﬂﬁinbms, tolonudrgeer,
(1), or_a 20 p arnaqeugjc [ ] cceptabl e .sal t d .
ovariptheaneesf lung §ancpmh lWkeenyips, W%H’é“@*gn& GAGSpgArqingnas; d sarcomas 1
the @I SRGAAL bRAderPrbdiaid RORY MRGRI L MnRGEE RidbbRrent solid
diluent’or carrier for use in the treatment of
tumopms|o& Hrekin, cglamithyreidylungpandioganiagmour s,
chol angi ocar ci nomas, col on cancer, ovarian cancer,
l ung cancer, |eukaem as, |ynphoid malignancies,.
15. Cak eiettoidesr Enducimy aBRas inhibitohyestTeciiar, witindresded phigal spch as
man, B g Rrendisetet S PORE A R Bl SR e am oftetive
amoutrd¥f @é(ﬁnpduhﬂ 95 formdla gRpdr Ashaimacautiallyradriepiable dalbtheweaf, as

~such as man. , .
claimed in any one of claims 1-8.

16. A method for producing an anti-cancer effect in a warm-blooded animal, such as man,
in need of such treatment which comprises administering to said animal an effective amount
of a compound of formula (I), or a pharmaceutically acceptable salt thereof, as claimed in any

one of claims 1-8.
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17. A method of treating melanoma, papillary thyroid tumours, cholangiocarcinomas,
colon cancer, ovarian cancer, lung cancer, leukaemias, lymphoid malignancies, carcinomas
and sarcomas in the liver, kidney, bladder, prostate, breast and pancreas, and primary and
recurrent solid tumours of the skin, colon, thyroid, lungs and ovaries, in a warm-blooded
animal, such as man, in need of such treatment which comprises administering to said animal
an effective amount of a compound of formula (I) or a pharmaceutically acceptable salt

thereof, as claimed in any one of claims 1-8.

18. A pharmaceutical composition which comprises a compound of the formula (I), or a
pharmaceutically acceptable salt thereof, as claimed in any one of claims 1-8, in association
with a pharmaceutically-acceptable diluent or carrier for use in the production of a B-Raf

inhibitory effect in a warm-blooded animal such as man.

19. A pharmaceutical composition which comprises a compound of the formula (I), or a
pharmaceutically acceptable salt thereof, as claimed in any one of claims 1-8, in association
with a pharmaceutically-acceptable diluent or carrier for use in the production of an

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

20. A pharmaceutical composition which comprises a compound of the formula (I), or a
pharmaceutically acceptable salt thereof, as claimed in any one of claims 1-8, in association
with a pharmaceutically-acceptable diluent or carrier for use in the treatment of melanoma,

papillary thyroid tumours, cholangiocarcinomas, colon cancer, ovarian cancer, lung cancer,

leukaemias, lymphoid malignancies, carcinomas and sarcomas in the liver, kidney, bladder,
prostate, breast and pancreas, and primary and recurrent solid tumours of the skin, colon,

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



