10

WD 2006/ 024834 PCT/ GB2005/ 003334 -1 QUI NAZOLI NONE

DERI VATI VES AND THEI R USE AS B- RAF | NHI BI TORS The
wo YeEMLsAN relates to chem cal conmpounds, OF perGB2005/003334

pharmaceutically acceptable salts thereof, '(%

possess B-Raf inhibitory activity and are accordlngly

useful for their 5 anti-cancet-activity and thus in

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

| NURRAIARNGS Qed Rhat @S b RUBELI8LSd BIrAi @unBITORS

manuf acture of said chem cal conpounds, to

phar maceuti cal conpositions containing themand to

t hef

t o oy e Sl T H e e Blna Y BARRCA ol MEudthe salis
themf nwlbtlomﬁec‘ss dhRabinhditoty asivimand 4@ athadimghssifia forRads

|n ki na e/ex racel-l ul ar signa

r
ontt Pl et 2B Rr s 6 PR RSS! (DRI OF R R gy Pegha The
mvcﬁtﬁgll'ﬂiﬁ)t&ﬁtéé't@?ﬁﬁeisgﬂ& ﬂ%ﬁ’ﬁﬁ%{ct&le@ﬁala cﬁ@rﬂ ?laéon{p%hﬁds to

in the regulation of a variety of cellular functions
phagapesitiesicompetitiord dontadting amrea«td tojthgt usdtiinghe oadufadtae of
me{ﬁ&%ﬁt?ﬁ%gae?ﬁ] Bhﬁdﬂrg CEISH og% Igtn b%n%%{ %t%qc@%:awpﬁn—blooded animal such
asﬁhmssonnaux and Eychene Blology of the Cel |, 2001,

93, 6% E this pathway, Raf fam 15 msr(bers are
r ecF i fadicebRish gaﬁlhééﬁ@r%ﬁﬂﬁd%ﬁﬁé/ etﬁ%@fr‘?ubﬁaﬁ gighgy ~regulated kinase

km%?ﬂ&ﬁ(ﬁ @xt?icbf?ﬁtﬁ’fég%‘?atl €rechElR) kzh&@ﬁﬁﬂ.}(ﬁ%{ﬁxwf g[ &E Qgeﬁtpal role in

t he phosphoryl a activatio
the pegilatimned 2 varetl of tlbnarpghostjpne dypeatientampdn aeltulma:toﬁtekﬁl&&,ludmg

- hor  at.e .and act, vate Ks, Upon
ool i Bl talion, RO R AL Sy Pt ey iR B (Fryiewed in
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Peytin@uSarEBbhthd) Bid 1By BEHBIRAPIWIY babisn @nds athway, Raf family
regul ation of activity of transcription acto?

megbensiage reciafed igibe plagma TrrmiRasy W/m@mmlpaoﬁmtylpha&phate
(G’ﬁﬁqgacfeﬁ R3E %es@ﬁimg?n ﬁl%g)t}w%@gﬁ)ﬁatlon 4 I?leac‘waqgor o(&ﬁ{%nf proteins. Activated .

enot FSH A
Raf[; dmnq:fhesp’lm%qnal dedbctgRaviIEKs| wiRRSH turl bhdsphBrylate and activate ERKs.

row h-inhibjtory signals, ability to i nvade an
Updhfeiivrier et Pidioned Aomaiie e ulgeleite o qun Bl dmthe
phoﬁ;&h&ﬂ@ﬁ&r@%cﬁreéﬁlﬁt‘férﬁéﬁ‘@a@tﬂvﬂy Kp r%cﬁﬁticﬁl factoFe ReREYEUMPhna Myec.

ht t 1">he/ mefé\@&r‘ERIé\mémymag bO&20OEB 8Bl to ktbm)ubutlcno t}acmmon genic
enhan r oxi

eSO BRHCRE o RRilio S PR Eh e e BB g stasitvity
grod8BfhhiblBry 832§ 2Bty ol &MY nR@astasise StithhilaBhg angiogenesis and
overexpression and/or nmutation of key nenbers %‘ gt

nhIFHONGAPPOPITHY BeViRyed Beiplsk et ﬁr&nﬁw@ Mobt e, WQ%a%iaApnl

o, SO YRR GASAA y d EaEdBy R AOY nanc

applea)tphtybf SOA(G:Dﬁal 2068 il (Hodbind @) al. ihecogane$5990n 8, 813-822).

ht t h f
- Trigifha e Aol AP et Jr%%ﬁg%qé@%wén@kﬁr%%@apathway

MOSThréd R%&%ﬁné’ﬂﬁr@bﬂé}ﬁb Y Bilna &3P BRR egéﬁerci]ﬁam /c-Raf,
t I SS

neuronal tissue and A-Raf in urogenita

B- -Raf g §- Rqﬁr{mvwg*@dsn Régfrodr aunil Pyitaerd) BigchiravBiopiner Wapp2eas, 1653,

t aoch ctiviti sand I
25~ Agﬁh%ltc %Eér?]ess f?rl_ﬁgxghghentggﬁ%ﬁ%g Ve ag)%?ﬂ omgepe g{g@}cagona\ll three Raf
genes are expressed in most tissues with high-level expression of B-Raf in neuronal tissue and
A-Raf in urogenital tissue. The highly homologous Raf-family members have overlapping but

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

1999, 253, 34-46). Expression of all three Raf genes is required for normal murine
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1999, 253, 34-46). Expression of all three Raf genes
is required for normal nurine WO 2006/ 024834
ngg/(@%gps/ 003334 -2 devel opnent however bot]tbﬁcgﬂ,fo5,003334
and B-Raf are required to conplete gestation. B-Ra
-1- mice die at E12.5 due to-¥ascul ar haenorr hagi ng
caused by increased apoptosis of endothelial cells
de\)(é Ve vet béth- aRA‘f*%ha@Rﬁeﬁs}cqgnrlg%@onllﬁete%%ﬁat?o%ﬂa ~Raf -/-
'S reporte e nmaj or of orminvol ved i1 n-
miceeli¢ atE1813 cﬂt@rtatwamizaﬂndemmhqgmmyed far ipeteassd apnptogje nf endothelial

cel BaToF b ke BT BT (0B Rt BTG e 6 tajor

isofol8 GRRIM i8fceld @01 Erati® érﬁﬂﬁ@bnﬁl'dgya@?&@f &ﬁﬂo EEREs. Activating
(Davies et al., Nature, 2002, 41 954) and al so

| sonmtxesmsﬂen$mmatampabehavarbg@ igentifiadercbiarvebr for Bl omtimigpg witha

frec&encéyf gft 6&% Enr]\él?fj C i elol}lﬁgltvil_a’rlgtg%{)@f)a(jvsb%u ngg,ééaéﬁ%o E(ﬁﬁ 417, 949-

954g Red aleg pasedtGh aom@ranéér annairedanedrs, dheludiadbut &Q@ﬁmeazo papillary -
06- 712§J col on and aovarian cancers (Davies et al

thyroad Wur&l@ojxeggt alg :{7Nat§4“gm9g"4yst 7083, fos P25 [S%au@mlanglocarcmomas
(Tallt S%i'e@ 0 GuByERAf 54 8% lbg Ogioﬂl a#e%%ﬁar?t‘:‘ajngerg Sﬁa%@é dt€ Nature,

tut’ion’at position se nutations | ncrease
2002h¢1 ' h 8420 5K). iThs moacfrequetnymuifatlaa ReB-Rafd80%) & atghatapit acidfor valine

unco | e Raf/ RK si allln fr ream
subBRGI oo iGR SUP Pese AP BRI GrH00 JHR BIrGR f1ping 5P-Raf and
Ln8&ddly RE/OIEK/BRY did SRS tidad! progs d
areg}?t;llggttatﬁlugn g’f ERK. Mt at e%llmlé1 I%gffr prgttelanslb ar ee ration drives
includmgJFas apil gepvith fateR TR ptwlarvatpavEdting ingpnstitpiiepedyation of

o B g5 55 TSRS SR LLRE 88, S 200

41" eenosiona rh@aeyrs $Welibobtk todl. mahmm, cedd, o) FHIBIAZMY) and

and transf ormation (H ngorani et al Cancer R?s. .
havgglsg begshogvolg bgmtlalﬁfghmgléyota? cell yiagHity. ﬁ%{f transformation
(PI:F?({(A:F@%iE%méﬂ BAALOL NG 350, B Fakey BRI B HeRAMEK/ERK

e point of Intervenfion in tunours dependent on

sigratlirsg cpaad;dqlﬁa@ -Raf 2éprésenivrdikaly pointtdfentprvesteet ini tyviewss idependent on
h.pr%}/l des a conmpound of- formula (I): 2 RM R5 O'AN
RISPAIWAR Yy n AHX QG J( ;M Ra O (1) wherein: Ring

Al Accﬁ@cﬁ@?@?ﬁﬂe)ﬂms@ﬁt xba:;n%@ﬁy&ﬁides a colRpoahdof forgaliadl):

het er ocyclyl contalns an -

oy
wherein:
Ring A is carbocyclyl or heterocyclyl; wherein if said heterocyclyl cont_ai'ns 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, nitro, cyano, hydroxy, émino,
carboxy, carbamoyl, mercapto, sulphamoyl,.Cl_éaikyl, Cy.g¢alkenyl, Cosalkynyl, C,salkoxy,
Ci.salkanoyl, C.qalkanoyloxy, N-(Ci.¢alkyl)amino, N,N-(C,.salkyl),amino,
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20

25 noiety that nitrogen may be optionally substituted

by a group selected fromR6; R is a substituent on
wooRbPeRsand is selected fromhalo, nitro, cyaper;gr2005003334

hydroxy, am no, carboxy, carbanoyl, nercapto,

sui phanoyl, Cl_6al kyl, C2.6al-Kenyl, C2.6al kynyl,

Cl_6al koxy, Cl. 6al kanoyl G . 6al kanoyl oxy,
CNalkGhoybathisw! Vaw oy Nabbatiey1, aky] ;ﬁ@m

] A0} it Rt §Q§§34 ML éegb?ﬁgl ShebgSOL
whergize inBitas Gieakearsyiony NW-(&; ealdial)wpl)mfaﬂ,barmyl

N, Ig (Lg g%"@lb@y%l@%mo ﬁ—r(ﬁ- 6@’%’}1 af@t}j } phanoyl ,

N- N:I(N«an@g ]Iﬁ«sclkaall&o%ﬂduMaﬂi@yl C:. Ml&ﬁéuxpmdgwmg Ldaﬂib@grayi R"-or
a Su
he@p%!ym 3 w%m%q W b6 opaa%brcs@lbqstyutBWn caybos by one or more R’ and
Rk T AR S IR b gpipy

suba‘tltvstaalljyhgtcmpcseyecteyllfromﬁf ai ns an - NH noi ety t hat
ubstjtuted b group

 cel oR aHeTRY GRRER: VhetEe o e o be e S poerens

- the pfab yasci@f rfn
sel ect ed frt om hy dl{?gb’oggﬁ iﬁg@gm @g) gﬂé(flrgﬁ% %&?/%r%grbb%y’ carbamoyl,

MEAPADHD SU]@QWE@%}/CI Aepyplenyly @z mék)amb,tfb sakakpianoikinoyl,

C. 6al k
e s AL LR L RS B
N- msé&yl)ﬁabkmbgizam-(@ (,a&yi)@akﬂmafmylamhmgls(ma whereinais 0 to 2,
C- 6al kyl ) car banpy| 6al kyl ) 2car banoyl ,

1@1&6&%}103{ (Gm%lk@h)wl%bar@ybﬁf 8-(&).calkyl)sulphamoyl,

1
Cl%llﬁf@%96al ky;Q)QQ%’aE Y %RI %?E&X‘L&C?ﬁgfsurt{%oeﬁ? g(mn}]ag oe
OPBaIuétbkycsybstymeROn cmlbohl oy ene olymbgel R 'Rlhd wirdranef md@etﬂawciyl contains
tionally substituted on carbon by one o
an 58 SRl iR Pitoef P &PH@I@%#Y&H%FW k¥ ﬁtga?%sefeawd from R
- NHxX poiefyr phat nitrogen may be optionally
~ Substituted by a group selected fromK 4; Xis NR5 or
0; oneohA, B Grpdd iakavhich & aWagkideth X ef farmuleHBd temthr direc are

m({eg ﬂﬂéylg)ag%lgcte&‘ %&Tgﬂ@er iree are independently

'20 R3 and R16 are

| nd&s and éﬂf hr;t 1S®pemdeedyfsélemmﬁdﬁﬂgﬁfhgeh,alhﬂo ritird r093n0 hydroxy,
ano an]no Carboxy car bano , nerc apt

ﬁﬁ‘?%&»lcaf nogh mefaptesuipirRady t1-sadgy] a@&kﬁwi Ca.alkynyl, -

| C %k&@ @’éé/lkar@yi 535}%51@5&9&'&10 N{@aﬁﬁﬁlga\ﬁlnﬂ5yhf N-(C).salkyl)ramino,

25

30

aﬁan

Ci@lkmﬂ@nwlﬂéﬂﬁ?mlkyﬂﬂc@@amaaﬂ kyV-Y C aqabigpgarhbamoyl, C, 6a1ky18(0)q'

b wh
b oy OO L R BRS AR, MG R el phanoy - 28
NNV (a@tylﬁ@ll#}ydrﬁcgﬁ L@;Rhmmpho@laxﬁﬁiokydrﬁé&yﬁmwV Qﬁ‘h@@rocyclyl-R 15
car bogycl y|,-R 7- or heterocyclyl - wher ein
Wheesd Rn %n dednpeydestly éééwhmtmmwgﬁ Cﬂél%ﬁﬂy w’qvamu;ﬁd on carbon by

R TR o P
be npmwrm@e sulmsgguted by a group selected from R

R* R®and R" are independently selected from hydrogen, Cy.¢alkyl, Cy.salkanoyl,
Ci.salkylsulphonyl, Cy.salkoxycarbonyl, carbamoyl, carbocyclyl, heterocyclyl,
N-(C,salkyl)carbamoyl and N,N-(C,.salkyl)carbamoyl; wherein R*, R® and R'® independently.

of each other may be optionally substituted on carbon by one or more R*;
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be optionally substituted by a group selected from
R20; R4, R5 and R15 are independently selected from

wowEeses, C .6alkyl, C .6alkanoyl, 30 Cl-  pCT/GB2005/003334
6al kyl sul phonyl, C, -6al koxycar bonyl car banmoyl ,

car bocycl yl het erocyclyl, MN&¢Cl - 6a| kyl ) car banoyl and
NN-( C, . 5al kyI )car barmyl V\herel n R4, R5 and R15 :
i ndependently, each other mmy be optional

subdeibepg ed on bf‘é‘é[ﬁ%&hﬁbyRmf?@dopRmféfop@@a (s ei¥her (1) a single bond
whBRIO QRO RCTHGFROOPO0AAI b BiRRR: shschiet veer

IS either
si nBf R'BORY anidReét sierindpendends seledtid ﬁdnﬂbﬂw eutch rCyz(nd hydroxy,
doubl e bond wherein R5 is bsen

ammcqrhwpéﬁa@ﬁfwlyrr@éqaa@t SHPRaTRY r%u @hﬁ%ﬁrﬁ (Eﬂcﬁ Ry,

lfoﬁ' ¥ GaIII?aﬂbcgloC ?ﬁﬁ%ﬁ%§gy%§{(ggm0arﬂ§6 C]Naﬁ't(@ I5alkyl);:anfnno
Cr. @ka&akkm _Aélixasalkkb)mwmomf\’ @é(&laa&yl)mayhamy( C1-6alkylS(O),
whé'eg%!ag l ﬂgyn‘tg?ﬁ’llﬁ%{yc Gy 6§!a¢;< MZ%%?PWWOVN (Cy¢alkyl)sulphamoyl,
W, ((B%é(a%b hlhmhbo%p@lkgawmhlph&ilylaﬁﬂxhtsyéa%&»aylWeroﬁhae@cyclyl R%.;

koxycar bonyl

Wh@t 15&1‘ ROX e aﬁirbblﬁ lizdepaesiently @@acbd#tlkﬁylﬂ)?é’thepﬁ)élﬁﬁ@)ly substituted on

el 65 ?6%5@_ SRR S ALK UL AR, 00ty

nitiBgen ﬁillﬁ baﬁﬁtlcﬂﬁlﬂylsﬁlﬁ{ﬂmﬁmﬂbﬁh Igyoupfsekeateb fxmhhﬁ?s may be
opt| n on carbon b ne or .
K dRu R e R By q%arsa'gf%psvfyeeﬁmiﬁﬁgggﬂm agigeot bond,

-0 -ﬁwgiﬁ t@%@) N(RYEE)- TR g@@)t' @@Qg ysga@@é’%twwtmsor

sel ct ¢ fr om
whmm B dRﬁzB ARE’ it Panbiediogsn, Sebdlcvedarbpayrhoa Cmsfrlbrltand s is 0-2;

bon%) '\}I%r&g% N(ag%%; are i%eé)&%(ﬁ%? _eé%& klk?%ﬁ I%z&éjl salkanoyl,

C. reiail £.C\ Fd¥ex ﬂaoR?QcﬂBﬁnBﬁONL(S MWIMMmoyI
Cl. 6al E)dggcarlbong }Bgr Cl_5al kyl and é is
\2

15 R6 R
N.IR(G).- @ﬂ@l)ﬁﬁr@awsl eyl, rbé@@fé?f@é@ﬁbpyy skqngey! ea@dmh@wisulphonyl .
Cl. gad; E%lectgl of ?@%’t&‘ c%%?l ﬁ%%ﬁ%gf?&gﬂ?éghox rlﬂuoromethyl

d oxycar ony ‘car banoyl,
aml‘shoNez(rdeyG ahﬂbyﬂﬂ))planiemmpgol sulbmmzqyl " rntibyﬂz yihpk yedrdxgngthoxy, acetyl,

acqtﬁ%i@go emy ng ie}}géﬁlﬁf%y“lﬁ; qon .lar?lrnp,fca Etgp/ :qg{l:%g\ggwthy?q]\ﬁethylammo

acettﬁhrmdéomﬂ@cb?‘%&bam@m NOgtliF1B4rBA Yy], NaV- B@H@charﬂﬁﬁ@)ﬂpt o,
sul phanoyl, nethyl, ethyl, net hoxy et hoxy, acety

N, I@@le&@éqa@mnomﬁvﬂw@rh%ﬁthy@@ﬂymm wthsdthrrmvaﬂwltém ﬁ?@thylsulphmyl

o RN, RS9, omssiatamro

N- rNeﬂNyBu1Iiﬁﬁﬁrh§l§lfipﬁrdﬂ@ﬂﬂﬂﬂnhanl\hyk}}dmchty‘lleth&rsbE]:r}mrylbyi N,N-dicthylsulphamoyl
yl | car panoyl, nethylthio, ethylthio, ~

or Né{“ﬁb{’\ 13513(?5’1'&%”“0@5 ‘hyl sul phi nyl, mesyl,

or %Mé’éu@l@&ﬂyéoceﬂ?&@@éﬂyg@f&9ny| et hoxycar bonyl ,

nmet hyl sul phanmoyl , N et hyl sul phanoyl ,
NN- & arbirtigt ssplgshed tiybrescNadettiopl there phpnowidled 228mppund of formula

(I)Z%r%ﬁ{%ﬁﬁ% §§|h Aeﬁﬁlgfgg][myl or a pharnaceutically

Ring A is carbocyclyl or heterocyclyl; wherein if said heterocyclyl contains an -NH-
moiety that nitrogen may be optionally substituted by a group selected from Ré;

R' is a substituent on carbon and is selected from halo, nitro, cyano, hydroxy,
triftuoromethoxy, amino, carboxy, carbamoyl, mercapto, sulphamoyl, Ci.salkyl, C;.salkenyl,

C,.galkynyl, C)salkoxy, Ci.ealkanoyl, Ci.salkanoyloxy, N-(Cl,salkyl)amino,
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In a further aspect of the present invention there is
provi ded a conpound of formula (1) (as depicted

woahaM@sswherein: Ring Ais car bocycl yl or het @bq)mb()gmﬁy
wherein if said heterocyclyl gontains an -NH

noi ety that nitrogen may be tionally substltuted by
a group selected fromR6; RL is a substituent. on
N,Méﬁ: ety Brathing, Gehket@dathinonii{gh slkyljcartmmogi;ano,

]L;%@Bg(:at U8R g%yg&y%ﬁéﬁa’r%g%&& gﬁ?ﬁ@ Hk%%car on

1
N(%ﬁ“@‘&%‘nﬁé‘bﬁ*ﬂgﬁ S GRS et Z‘z%%lz

" carRETL Bl 0@516@19@3@4(1 l’N-I“C(IIDR @@yl@bl c)pgamlhmub@;tuted on carbon by

6al k rb ,
one PSR Gty R st %@@Ffoxﬁ‘ﬁ% TG o s it gitagen may
be %tto@iagy s@%n@adwgﬁn edlydted fb(RCP; 6al kyl ) sul phamoyl ,

6al kyl )2sul phanoyl , C,. 6a{ kyl sul phonyl am no,

car b@tﬁ,ﬁéchd_fmm Ock: Wheradp 6@;}!@1% oFR- maybe it s8R orﬁa%rmf,

t
PRl AL LA, BASSAERONY B4R, OOy amin
carh@iyeta/rbhzhajlﬂ metdgp?eﬂulpfamoyhe:lcgptkrybrﬁalshlye@u,b@ztaag@rzﬁdctagalkow,
a_group selected frg n om
WQ%P@ME: Co-prtkapgy oy, 1TCR6 %ﬂwnﬁ%‘f”m @aﬁgkx§23@m erent;

e ?ﬁ% dn%yﬁﬁhx?&tﬁﬁft;fémm)wgirﬁ&ﬁnNﬁhﬁtl%alwl) craPoarrﬁn\yﬁ@,salkyIS(O)l |
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- NNk bt hamingy @aﬁ%lﬁm% AFPa &l sallsy ?%Qm

droxy, trifluorongthox am no car % banoyl ,
whereicaptlae 2s Oh-phisonygarboiga, BﬂCkgﬂﬂkﬂmlp@amé yl,

N, ﬁc '@ﬁ%w%iwp?\é G%F%é]élpﬁ%w %%%%l (L,( a“rg]oc\f/cl‘yl R'- or heterocyclyl-R'*-;

whBtehk Rﬁfhaf’ B¢ kytiondarismsin@d Satdeamoyy &l ftanore R": and wherein if said
N-(Cl . 6al kyl )carbanmoyl, N, N-(Cl.6al kyl)2carba rmyl
heteroguttrhgogtays: an N}ghép@pqy tgatp%tr(qgepdnq be optionally substituted by a group

ycar bonyl N- (C1. 6al kyl ) sul phanoy! ,
Selﬁtﬁ(s?éﬁmggw kyl )-2sul phamoyl, G, . 6al kyl sul phonyl ani no,

car]xasy@i br®11- or heterocyclyl R12 wherein R2 may

optl t.ed. on cgar,bo
3SR et ndl 35 ol s8R ERaRO & B pRme pDwPR 6 g hree e
ind‘eN‘rﬁ'derW @etléétédfmmmﬁ‘ﬁ ggRN may be optionally
substltutg group selected fromR 4; X is NR15

“or & andRe mxnﬁep@de@lm«ieqled o hydioesn, hele nites Kweno; bydroxy,

tnfﬁx eng%tgérgj rargxﬁ%(oc}éirgggf,_ %b@%ywegﬁaé)%g}pggggﬁ?egeedm}Jl,ng.ﬁalkenyl, .

Ca! ls?ﬂldﬁ@e tigalkbyy, SBlselkteg] f(t]czsmkbwbﬁ%e o-(GablieyDadinop,
.cyano, hydroxy trifluorome ?arboxy

N, 1@%C6gxh1§@)%&’alrbam&g égal aﬁéﬂfm/(b) \er)@f%l Q%Mo ZC@E @Uﬁ?&ﬁ%nyl

am no, N N
N-(Cy ﬁaﬂlkkly&u)lﬂmmqyb N, E}(C&mlkﬁh@nylpm%d, CMa(l@Isu phonylammo . :

car, cyééhﬁi‘) & %%lg{,yg FI%I‘CB'P@J kn}élil ﬁ‘gc pen'B%X ly of each other may b
op@naﬁ?'slﬂ@ﬁ&iﬁéﬂ 898atbon by one or more R'%; and wherein if said heterocyclyl contains
an -NH- moiety that nitrogen may be optionally substituted by a group selected from R¥;

R* R’ and R" are independently selected from hydrogen, C,salkyl, C;.¢alkanoyl,
C.salkylsuiphonyl, C,¢alkoxycarbonyl, carbamoyl, N-(C,.¢alkyl)carbamoyl and |
N,N-(Cy.galkyDcarbamoyl; wherein R?, R® and R"? independently of each other may be .

optionally substituted on carbon by one or more R*;
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25 N-(CL. (, alkyl ) sul phanoyl,
N, N- (Cl . 6al kyl ) 2sul phanoyl , CL1. 6al kyl suI phonyl am no,

w& 308Rs%ss V! or heterocyclyl-R18-; wherei and
%16 in %ependently of each ot her may be opt i o‘f%ﬁ%_\'f /003334
substituted on carbon by one-6r nore R 9; and wherein
i f sai d heterocyclyl contains an -NH noiety that

nitro wbe optlonallysubstltuted by a group -
cel BetieadfT om "RetoceiRhe -IRB-cand -RES- offformwid épancige (i a single bond

Wh%%l §Fa§f Fﬁ% dnﬁzh g%l(??@aﬁid@yec%%govﬁ%ﬁmgi{a%% b, >0

N- (R, RE| RV alldfitzb@ﬂm%{dep@ﬂiﬁi:nﬁ%sé\le&t@di 1621 ha¥d, e, Qﬁ&ﬂ?ﬂ hydroxy,
wherein R4, R5 and R15 i ndependent|y of each ot

: trlfb@romﬁhm@h aMine, SeHexY, catberoph mesedpén spiphaneyof: - Cz salkenyl,

Ca (i% n W% 2?1%9!&39 @g%ﬁaﬁj g” @%&9&4}9&%3 %A Cd ggﬁﬁamm& t her
N,N- ((E] ealignl)aghmob@miikam}dmim R&o,galaﬁl)@etﬁanﬁt@d, above, or

ble b Wh 5 b t
b b S SR St 1 i
N- (2{l ?%gﬁ%mﬁ{a%m N, f\/ r(C aﬂ@)’lﬁ@n%ﬁ%é @maﬁcglsu&)ﬂli}?ﬁﬁmo
carlBRy8 RS yar ,heteB)o@lyBstky&nlwrem(Bf B R&xapd K;’ﬁ inlapdoanatyl of each

othﬁlrﬁg}? g%(ggﬁo%ﬁy %\5 tLHJge% ac%g?x{%géﬁn (g{orﬂl?]rs qu and wherein if said

| het%éﬁl%&@h&ﬂs)&amﬁmbty thdnrdge nﬁﬁA HeydplidsAlbaBBthted by a group

Cl- 6al kyl,5(Oya wherein a is 0 to 2
Sel@tﬂdﬁeﬁq’fﬁ yicarbonyl, N-(Cl1. 6al kyl ) sul phanoyl ,

K | pagDy 4 p@l ‘
car ocyé 1 )q%zg‘smo}? het élrldo}:{ c?rg%%éé&kmﬂgaw%‘% 8 d“'eot bond, -
ORJNCR ?ar~ 9ca<a¢ R@:szﬁomp&mwa? »of- Sefa);h -JONRAYF oy (RBSSO,-;

lzy g;gu siitutgd on carbo e or. nore R24;
whiin RhoRey B B R SR Spearg AR sads B e
rml Rt le“ h@t‘* n?"tabeqﬁﬁar@aﬂdegenmhy@a@étwﬁ%h@ 'awi & !axanoyl
group selected fromR2 ri8 :

Ci. Rﬂwi%\ﬁ@me Casalkdyderpenyeprrbymed) fédﬁemik}ﬁ)@mbamw ect

R GG rhes e L S

wheRr#&i i sBRdeREFm, haR2 itk Byefmghﬂwxy, $r1ﬂ'1¥dib1‘ﬂ§@6xﬁftnﬂuoromethyl
Cl. 6al kyl and s is 0-2; R20 and R25 are

AMNRGES eﬁ%f%m@él BETcaptor fr%ﬁh@)’béﬁ%w ethyl, maiheanayhoxy, acetyl,

' 'acegke/ ﬁﬁleéféla%lh zlmmg difRlg R{&{@ cg&pz Iﬁ)af\bﬁ%ﬁ J:V-ethylammo,

I kyl banD cérba
acehydarzyb, Nbﬁ&thﬂbﬂhgmayibﬂmﬂiylcdnm@yl N, a«hdimethylcarbamoyl

L R AT ST —

'ethﬂ@%lﬁ&nyp &fe@?lxb’thylg@lﬁb&m)&hethﬂ%rcﬁ%hﬂ e&@kf&ﬂ%ﬂﬁyl

t hox acety aceto

N- WFH?‘FIHMWI ]g'teﬁ?'ﬁ%’}ﬁhﬁ%’my]d Nn@ﬂﬁ}}?tﬁhﬁsw@ha@q}ﬁt IHW élmhry&f,ulphamoyi
or MM)”W VEB%LI?H}} acet yl ani no, .

N-met’h N- et hyl car banoyl ,
or d\ph\dndamtlmllymcdmeg/ha,lt thedbflet hyl car banoyl ,

neﬁ:VF épf)ch{e ; h%ln (t:}%rtke)gnm%/ll(yl” mclu&éstbmhostra%httl am} branched chain alkyl
groups. References to individual alkyl groups such as “propyl’ are specific for the straight
chain version only and references to individual branched chain alkyl groups such as
‘isopropy!’ are specific for the branched chain version only. For example, “C)_salkyl” includes

Cr.alkyl, Ciaalkyl, propyl, isopropyl and s-butyl. A similar convention applies to other
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et hyl sul phi nyl, nesyl, ethyl sul phonyl,
met hoxycar bonyl , et hoxycarbonyl, 25

woNoh®d yﬁsulphannyl N- et hyl sul phanoyl , : "
NN dzhnethwsul pharoyl , NN-det hyl sul phamoyl For CD2005/003334
N- net hyl - N—ethylsulphanoyl; oy .a pharmaceutically
acceptable salt thereof. In this speC|f|cat|on t he

radgci?xl;sgfolr%gro%le “bﬁ@é’;‘@ glrlfgf;‘tiﬁ ﬁ&gs (51955{'15,8521 ynl%gf] ? Fe)%yltg}hyl and |

2-phefiethyl. The t}:plyll“'halaF ecfepes ﬂﬁm@, tidorot bensd etxﬁll gdé. 30
chaj.n versjo g and reEer ences to individual
“br aNARECRIAPPURHRYIIHRE Gpeses GO e O SH1P ofFpRPs iisdo be
d%[%%&ddfﬂhﬁt I h
undRR6d thi2 c{ngﬁﬁIjlml g dn SO LRI %qhggé@vﬁ? E%he Pfthe specified
groppopythe slutsameoqswemgmdoientfm two ér mbrd dfalic greoifedisiap
appl |“ s, to olyp 2006/ 024 34 PC r/GB2005/ 003334 -7
r adf® F%rOCVB éié%@‘ﬁ%ﬁ%‘ﬂﬁ ratgaferyr unjatupigdegono or bicyclic
&ﬁ‘ﬁéﬁhi@ 448 Kghs oPORTHat dhstRAR Y
rm% pheny Feth l. 'Srﬁe terr% hsa | 0" rdenf? E:%ﬁbsaln??mnltrogen sulphur or
OXY@HP:CWI@Ch Wﬁn@lmﬁ@the@me sptefredl, bqacarbtmabr Htrhgdn Itnkeﬁ,t\ssherema -CH,-

T RN —

oxigig@btol forrrmiesS-brideg RxhaBRSe ahd QMaBReyDies ol tresPRE di@8cycB/1 are
roups or the substltuents bei ng chosen fromtwo or

mo PBﬂ%fPlR%@Yépﬁémibf i BUAyraupEelylAPyzales sethdazpivl, indolyl, quinolyl,

, thxe?@f qrﬁgéﬁodig%lw Aih fa AP g%r?glnglr tﬂ%ﬁ%ﬂﬂl&ﬁ%@ﬁb 10 or

bicyclic ring éontaining tons 0 éast
thicommphelom, perays denfopgperazityl, dgedjoxspibafdiny o tetrabydrg@manyl,

R L R SRS B REEED
1-iseguineRhacegybytidne, A Blazoliddid, ?yﬁdlﬂegi\fsé’!h@éffd cflﬁx%ﬂnWoxxde A

be optiona 10 oxi di sed to. ormthe S-oxid
parsianaxeBIn iRy theictabheespgy gl 1$)Pyrt1h3éyit brone aSpect of the invention a

“hetep&g@ ﬁcﬁéglﬁﬂru&\t@tf %apyr %‘?ll ierao? rg%e ) ongelyrﬁhg%g éoutaining 5

or Eqauome bf Whichtahleastydne afon3 rshﬁﬁmcﬂr@ﬁ @ltsdgcn Inipdi aZ&lygkn, it may,

I I I I I
unl SF“ &%‘%%%@' ggz,gqr cgrl; g,rilg}ltrog%{]lé'gqeég{ g,yﬁzngroup can ophonally be
replRedt 6 92@(@)%6 'aqflr@’slulplxhﬁﬁtﬁﬂuhrﬁﬁ :be[gt?cmihy o:-:ﬁdfg'eﬁi ﬁjszlrﬁlllthe S- 0x1des

pyrim i; yrazinyl,” pyridazinyl,” isoxazo
N- bt WC oY wa Satu-ripyd ipdoiadly sdfSrated @‘ommtnmlt@h @10no or blcychc

"carb%npry cﬁr Bat C %_Qm;(s thzanzsg\gb%g% &Pﬁ’ ' I)ggdy%?:érll\légt)lﬂ{) dgly?)gquﬂlaced by a

-C(OhePthOﬁMﬂj/ ybarbmfyc@yrlaé%d/docyélft rﬂ[geco%%ﬂﬁ% 5@k 6tans or a bicyclic
invention a_ "heterocyclyl"™ Is a saturate partially

* ringsconfaBing o0 gesast §Plé%béﬁvalhﬁrf@byf@mq9yelwh gn@m @roﬁﬂm@y&

gyc&%u@l qt%g&%g%l?%}%gfbg‘g E/cﬁp&t%ﬁr@ yefbhé SCS}RII] he%ggé phenyl

ni t rogen unle erw
naphibelk |t6ftr8é1dyl belaaﬁrdndmxcomdanylr agmmdwmlegdnpia of CHizbo@BUDIs phenyl.
can ri ng

be, 20 d b
sul “bﬁ ﬂ* %/%V%%%“?}égfyo ﬁgg?%;o’é’x g?ﬂ?@%‘ﬂ Pg (?@P%Ot‘w@fbonyf”
mclﬁi@ﬁﬁle%ﬁycarlﬁ)ny? RIHRRG¥EH Ay, #-3nd t~§§%5¢!§@atr$g1gl Q’%%Hg)gelﬁlo}‘

.. saturated or Unsat uf at ed,” ‘nono or bicyc
Crwatisgrot Hagludometdions, 6@01(2 aad proxwHBIagi plesaf- Orizalk groglapine™

lnclﬁwfomgx'rﬁ)&?laée\fant%ﬁo rao%leodnyPa¥mn0. Examples of “Cl.{;,alI:ylS.(O)ﬂ wherein a is
0 to 27 include methylthio, ethylthio, methylsuiphinyl, ethylsulphinyl, mesyl and
ethylsulphonyl. Examples of “C, _¢alkanoyl” include propionyl and acetyl. Examples of

“N-(Cy.¢alkyl)amino™ include methylamino and ethylamino. Examples of
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-C(O-. Particularly "carbocyclyl™ is a nonocyclic
ring containing 5 or 6 atons or a bicyclic ring
wEba@kng 9 or 10 atons. Suitable val ues forpcr/Gr2005/003334
"carbocyclyl" include cycl opropyl, 25 cyclobutyl,
1- oxocycl opentyl, cycl opentyt8-cycl opentenyl,
cycl ohexyl, cycl ohexenyl, phenyl, naphthyl,
“N, el %lalk?b};!amlh@diﬁa]ylhe @rNgmawhmwi (N-étl@%ﬁxhﬁ)lﬁndr

exanp car bocyc An exanpl e of

N-etlgyl- hégjeﬂymmgx@xamgesg&eﬁgﬂlﬁe@ka@fpwgyl,cgfllyi @d 1-propenyl. Examples

of oy BRI LA TR es o

“N- (@;leaﬁ@ll]éﬂlphambﬁc la 4l iy D¥VIphat Y@ Nd m@t@l)@lﬁlpﬁafnoyl Examples of
es of "Cl1 6al kanoyl am no" 30 include formam do,
VS A A L sl AR R i

V-G D Sp R S el o Rl ARt are
N-(€% kg ydapdaiogl, mermgslyxhnmndbo@)t fayrtl smlytdmn@rdarbﬁyalﬁxlamle@fof

“N, yC%C‘ 15%&(?% %)émgyrc' #ﬁ’ﬁ%ﬂ% hqyi%(!élrand rcg{g%{lpéd nc:%rbonyl and

e AQcar & 1 are mesyl, ethylsulphonyl and
me@ I M Gcer BT Bgfts o f A é1y5|§§2am no-” i nel ude o en
isoptiopNewphdnyll . deramplesdif- “Cﬁ\kaék)ﬁwlglmmyhmlam dare mesyiammo _ :

et g R BB B ppatptegft <! 2

CN t%ﬁ@ix&)&ﬁbﬁham@ﬂe 1@dlﬁt1€|mk”(metlmff)ﬁ@1)éﬁa/rhoﬁmﬁdw (Htmymﬂphamoyl
Su ano
o A A e @H@%e@h?@pﬂs bt ety P Cesteppdphamoy]

- i ProghhiferlifRilraaio ooyl are

N- (Asst:iiahly er(nat:élyllc}tlguéqablaahiy lsalt ﬁ(acmhﬁmnd of the mventmn is, for

N-(CL..6 I
exag (If’cf£ &gﬂdy’@fi %)g)rsggﬁgg FOI%H%I{l‘ﬁﬁ?éfllﬁ Waggmomph gﬁ&fﬁcwntly basic, for

exa%ﬂ[@’ l,aREidnRRaIARN |W1tth(cﬁ”€ﬁé '\Pe ofn 1n01‘§aﬁl‘c(o@or% nic amd for exampie
| kyl ) 2car banoyl " ar e | Kyl') 2carbanoyl

- hyctﬁocﬁéwwba@mhmﬁmmnamosmlhyﬂné@hwaamm@@m gonglic acid. In

20

25

30

addgl;f%n bl% &k}laﬁlacglgtl J%gb%g%%%%g alt L?l? 6%gﬁ1§?¥$d§f the fnventlon which is

sufﬁ&eﬁly ﬁﬁdhkyd &dih{homﬂalﬂmlm € cRfplRRSPHAM MOpotassium salt, an alkaline
et hyI suI p on | am no and i sopropyl sul phonyl am .no.

ﬁﬁ Ség a-q\plg ecal@g]np( B&V?Wb‘ﬁh%'y o a ﬁ@pu%salt or a salt with an .

:orgle}hl(: 'E@fer\%ﬁ}fﬂ §ffbr@?§$ﬁ%§1?i%§féallw Qc%ecbﬁ&é)caﬂblp tf@x[@éé lea sallt with.

es of al koXy) sul phanoy

' memy(ansntt]ylm)lethh/l@m& mgtbuﬂamhmpgplerldlan,dnorpholme or

ethoxy)sulphanoyl 15 A suitable
umgﬁi&%&%&ﬁ%V Y- acceptabl e salt of a conpound of the
-1 nvestht edinpSunds of the€xaitind @) nRf haed chinddidticonndal feodletdc
compound of the i.nvention which is sufficiently basic,

- isogric cekighlleAnddhn igmas)agn i 150R bs anderiioeh that Bie idveahph e,

enc3Mh h&@{]?{"gﬂc‘ﬁ O%IE]E)C/ { ogﬂér&n@&rhgrs agﬁ ge&ﬁaﬂp k}s‘:‘omeﬁs trh?t cpossess B-Raf

hydr ochl oric rom c, sulphdric, phospho
inhibitofyt muvnac”ﬁtd myem:noh furtheo relaad ®i anyaad dil tinomeaddforme nf the

sui t utlcall cceptable salt of a
corewa@wﬁf B RCHG: (I aheasotis SRR bR G T 1 ant | y

aci fiCaliStoat @ikaldod TRk @Ertaﬁ@lcémp(gtﬁlrds SXAERhEnda P LA st i in

or potassiumsalt, an alkaline
solvated as well as unsolvated forms such as, for example, hydrated forms. It is to be
understood that the invention encompasses all such solvated forms which possess B-Raf

inhibitory activity.
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15

20

earth netal salt, for exanple a cal ciumor magnesi um

salt, an ammoniumsalt or a salt with an . organic
wo%@@oz\MHL;Ch af fords a physi ol ogi cal | y-accept ati?'b?/(;mowoossu

cation, for exanple a salt with, nethylamn

di met hyI am ne, trimethylam ney-piperidine, rmr phol i ne

or tris-(2-hydroxyethyl)am ne. 25 Sone conpounds of

t hep it Bindek bf YRYaH r%ug‘dr% gl f(ﬁf%%r%h%ﬂ{egﬁ'gay be used where

geonetric isoneric ce E- and Z- 1soners), and
appmprla@ wish bey aittiedstiigodns; biatmd dresntodémtrito defiredhergasses or

aI |. such optical, diastereoisoners and geonetric

%%rs that possess B-Raf inhibitory activity. The

IﬂV@ﬁ&U@Qcﬁﬁkkp@ prelates to any and-all tautoneric

fornms of the conpounds of the fornmula (1) that

posBiagsh B-MRErodyabilbi tory activity. 30 It is also to be

o B 0A g r G SRR G et B Y rmbicly tht
nitr&hmapbe bglon@ NP Fsautdivlr afedp kaEEEd fbin RS to be

understood that the i nvention encorrPasses all such
sol Rizgeuh§terontcivlnwprepod sad scmraraelyl pering arYH- moiety that

T T e N

Suching &l uqﬁemﬂythhmthﬂdyﬂmeltlﬁazcﬁjdpr opriate . with any of
i.ments

h(re%]?lgg%gl ngcl) Sthlwﬁgyﬂgpf tr @Feaggo?ﬁboxgzq)lgldglfgiyggg%@qupqif)xolyl,
yr@zo@lnﬁd&%}l 2 ﬁ@ﬁ@ﬁx‘%ﬁé’rﬁ‘z’ommnﬁ' 1&9(:12&0@16‘@ %ﬁ@?iﬂ%ﬂ or R)\A‘ﬂﬁ{d?ﬂﬁl wherein

sai d eterocyc y contalns an -

. saidpyrpzgdmayele psiopply maﬂrﬂugcdmbstr@gambeyoh glyulasqz]ccmubfrom R®; wherein

Rﬁ‘ﬁ%{e dfromR6 Ring A heterocyclyl; wherein if sai d
'8 ycIyI contains an -NH noiety that nitrogen
rrayRilng mmphemj ﬂh}énijlgl b?ﬁﬁ‘}luﬂlﬁio?& iSox@ESAYD 1591, e L BGzbdiB1y],
rein RS, 6al k O Ring Ais phenyl
pyr%zh)ihénwdwai alwdrebe&mﬁawlymdﬁohlgmny@dgwéﬁypynmxdmyl wherein

said ﬁyrgﬂﬂ' lbm Jopaliwétl%gt‘?t]u%d on’ rﬁ@%ﬁcﬂ a grovﬁff Eé{écted from R®; wherein

-benzo pyrazol'yl
Qmaﬂmmydbmlbénzof uranyl, im dazo[ 1, 2- a] pyridinyl or

SLEA L Rl i o 1 SRl PRl 331 AR

|eny gyr|@{ hi azol i soxazol y
L. f!zufxmyéa?@b ivbxedapS; yl Wﬁ’a@ﬁﬂ P3- dmmmbymzoﬁnan -7- yi

| 1so>wg@1t£!yn 1,3%ﬂz§d1%16ﬁy1kﬁlp2 f115 1Rhélgylﬁyﬂa%lpﬁ?m{Lmethylpyrazol 5-y1,

 imigr i By ReZoL L Ay 3 dazol 1, 2-a] pyr i dinyl o

25

30

SaId pyrazolyl. may be optlonally
| sukismgwuis@iemn ni trogen by a group seI ected from R6;
Whe[£l R6. is nmethyl or t-butyl
is a substituent on carbon and is selected from halo, hydroxy, Cr.salkyl, Cygalkoxy
or C 6a1koxycarbony1 wherein R' may be optionally substituted on carbon by one or more
R’: wherein )

R’ is selected from halo, cyano, N,N-(C, ¢alkyl);amino or heterdcyclyl-R23§; and

R* is selected from a diréct bond. -

Rlisa substituent on carbon and is selected from halo, hydroxy, cyano, sulphamoyl,
Ci.ealkyl, Cy.galkenyl, Cyalkynyt, C;. salkoxy, N, N~(C1 gsalkyl)carbamoyl, Cl salkylS(0),
wherein a is 0 to 2, Cy_galkoxycarbonyl, N-(C,. salkyl)sulphamoyl,
N,N-(C.salkyl);sulphamoyl, N-(C,.galkyl)-N-(C,_salkoxy)sulphamoyl, carbocyclyl R'-or

heterocyciyl—R -; wherein R may be optionally substituted on carbon by one or more R®; and
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Ring Ais phenyl, thien-2-yl, thien-3-yl, pyrid-2-yl,
pyrid-3-yl, pyrid-4-yl, thiazol-4-yl, 20
({ﬁ%&@£@543 yl, 1, 3-benzodi oxol -5-yl, fur-2- yW?CHGBmmvmmxw
nethylpyrazol 3-yl, 1- nethylgyrazol 5-yl,
1-t-butyl pyrazol -5-yl, indo
2,3-dihydrobenzofufan-?-yl,
whefdifl &'Zse[dﬂhei’erac}}{c%ﬂ icdhtame ap -NBF nfayety thad hitirodely Inay Be gtidhally
S %f R is a substituent on carbon and is
subsging %HaﬁF%lﬁmSﬁ@F@d fofaRoxy, Cl.6al kyl, G _6al koxy 25

or- Gio L

O & SR BYEARANY by MRIEL, B %9‘% O Btk
N.N4Csellied).enbirfor Un@ﬂa@hlhyl)@ybammyl SN LN Qaikyl)ﬁaﬂblﬁmlogﬁ ]9 salkylS(O),

am.no t eroc an ted from
WAL £ iy Ogﬁ FATOORYC grdtféﬁtf?%&ﬂr om‘@s Hbﬁ&; &Y bf gptionally
sul%%'nﬁ@d @@czferﬁéﬁ@or rﬁbﬁ@rI@XYand%P&m i1S54] %SJC | co@ains ad -NH-

kyl, C2. 6al kynyl, CL. 6al koxy, 7

molxwy (ﬂ@l nbailgey Irr)azd‘.ardpanm@lly Sumtltﬁaﬂ ky Iagr@)wselamérfmm RE;i s

%A }%fﬁ ﬁca %‘_)ﬁrx}é?ﬂtiy seFeq‘ed?%lnll( ¥ d?rec% bo g r[BYI N(R®)-,
—C(Ni)( OS(@)QJ &’y N(RMYEE)-; ﬁﬁéﬂéﬁ?ﬁff aud RMa®ylde Wﬂendentiy selected from

car bocycl yl -R7- or _ heterocyclyl-R8-; erein R may
hY%g%?ﬁ%h@iHO}Y%WY ta#léds dn carbon by.one or nore R9:

andp X / 3 10 wherein if

d“%@f@ﬁt o ey enlily PRI PRI et

ni t kG sdwﬁnyybe optlonally substituted by a group :

' gted f sel cted from- hal o, ano

 hy oA SRR I ST R ERP o ety isopropyl,
me%hcﬁ | &b S8oxNaftoh ﬁ@lhkbér)ﬁaﬁ;*a BBYbtionally substituted bon b

AR 8al kyl )ZC)lf:Id?barr%yl SRR S(lc’)lona £ wherern a oom Y

ong Qrmot@dﬁz\’\fh@mﬂbocycl yl - - or heterocyclyl-R27-; '

wherei. t|o bstituted o ar bon by

oneor TR R LA0E eﬁi*#%tffy“‘a%ﬁna herdrBlipd,

conNRAii NS subdti bl ok einyanihaselridd foge Mubry chiero, brorno hydroxy,

optiqnal ly substituted by a gr ougdsel ected from

Cy4p, Sybphaneyd mFHAYIROMYh PEORYh dBEIb b 1 -giaindpropyl, fi%twi gthenyl,
ldal%ﬁﬁ{glﬁeg%nﬁ “3,3- dM%@)}utnl yrﬁg(o&bpyny'isf ey ut- 1 )g/nyl methoxy,

erein e i ndepe
ethory.quopukyf NoYrlind@hyabayeyl, mesyﬂ:]mﬁhb:k}cmxgb@aylbNF(yrleth)a)‘suﬂphamoyl

t lected f
N-wv@ﬁmﬁﬁs@wﬁﬁ@' PO R et rtuent on
naqm@laﬂa@gy;@nlﬂﬁmgl vampepyior 0, aAMdnRoXKE-, iﬁBFﬂl‘x}élmo RE- or

' |so ro , _ethoxy or nethoxy carboné!i o
Plnﬁﬁé%l RWhﬁﬁ’y‘ Beﬂ@pbp gRaeTially subssitutedipreprben Lty mere R'; and

wh%t%xrpgh‘?d girpemtﬁﬁgll tﬁ% b%ﬁf@?ﬂa@ ﬁgqsl}ilglli(ﬁi;(% _e&h‘SEenf E)PMOLH Qélgct.ed from

yano, no or py
R

i ndol - 6-yl,

R’ is selected from fluoro, cyano, hydroxy, carboxy, methyl, mefhoxy, dimethylamino,
N-(methyl)carbamoyl N, N-dimethylcarbamoyl, methyithio mesyl, cyclopropyl-R¥-, |
piperazinyl-R®- morpholino-R®- tetrahydroﬁlranyLR -, piperidinyl-R%- azepanyl R®-or
pyrroltdmyi -R®-; wherein R” may be optionally substituted on carbon by one or more R™,
and wherein said piperazn_lyl or pyrrolidinyl may be optionally substituted on nitrogen by a

group selected from R”;
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Rl is a substituent on carbon and is selected from

fluoro, chloro, brono, hydroxy, cyano, sul phamoyl,
WO“%EJMHSM“ hyl, propyl, isopropyl, 1, 1 PCT/GB2005/003334

-dlnethylpropyl t-butyl, ethenyl,

1, 1- dlnethylprop 2-ynyl, 3, 31Ht met hyl but - 1- ynyl ,

propynyl, 3-nethyl but-1-ynyl, nmethoxy, 20 ethoxy

pr @RS, R Naid E?Iglii&-! ﬁlﬁb;ﬁ@ﬂ&ﬂ[ﬂél%tdﬁ&ﬁ)&h a direct bond, -O-, -N(R*).,

nethoxicarbon N- (et hy I%sul

-CIQ-pr6RYr ONEBE PP s UV BerSHOR 3H‘N%I\I- ﬁ#ﬁiﬁﬁ«;ﬂd@mlbm\m from

.-hydx‘&g(aﬁf@P P%ﬁtF) %ﬂ%ﬁgﬁg&# Fng phamoyl , cycl opropyl - R7-,

etid no- R8- or pi peridinyl - R8-
vvhePc%amd]R’ amgeidm&dfpdmmmﬂwly substituted on carbon by
29[ and wherein said piperidinyl may be
olfdl] Xé’ubstltut ed on- nitrogen by a group sel ected,

‘Lr Q{hxs £3uRbiRientTh éa'?btﬁleirﬁqg ?éie écpﬁblg'ldluﬁlé@lﬁ'l ?%%%ethyi

ydr oxy, carboxy, nethyl oxy,
triflperomethiyl Ichioas, m@wycarmwldzmhwamnmmw methoxy, hydroxy and

mesyl, cyclopropyl - R22-,
2 Pyﬁfogg?’ﬁi"yﬁn@‘i“’xﬁéza- mor phol i no- R23-,
t etr’ahy diRfiteat i caisodr andlé Ra&dreh ﬁ‘éﬁln %%, chloro, bromo, hydroxy,
azepanyl - R23- or ﬁ{rrolldln yl - R23-; whér ei n R9may be

cyar@pﬁvlahﬁn%gl efBgl fri Oé@n@thylew%monx/lammnmthm@thﬂzm@methyl |

e S e B PSRRI by B Sty ™ e

N-cm;aopﬁdv fmmm)@z&bom)aﬂasm%gzs3%&%@2&@5&%&&391

L by LU P RIEV B -y AR ey - ey leghyl,
1-carBiR7Q 1eth3)M"'ﬁ [—%&ﬂho‘?&ﬁh)ﬁnﬁj (ﬁﬁ@t}ﬂfﬁzﬁmnﬂﬁ?ﬁeﬂg\@ﬂ%i g oixgethyl,

sel écted from hydrogen or t-butoxycarbonyl;
3-(dpmethalanimd )RRy lat & -deetyimopylf rlonyleethpky, 5 R24 is

NSt B, SR ot E R Bt 1 g,

2- (nﬁﬂid@ﬁﬂmpmmeetl%dﬁyrmﬂdWQaﬂﬂeﬂl@%' fm(@{%:rm@ﬁ hof¥ethoxy,
hydr oxy_ and pyrrolidin-1-ylethox

2-(azgpRutlr WFélFﬂX}’o% (@arbeHnRRthoxs St @@Mt})iwwﬂmm@oxw

. mem&/%lgen)ﬁrrﬁﬁi%ﬁﬂhﬁ’ pci&%f {)\,1]9 dﬁX@tH@Su@ﬁ&ﬁmmyl met hyl ,

20

tritl uoromet pyl-am n

N- (Zﬁeﬂﬂwﬁiohvmmwlhw memymwmmpy W-(rﬁbthﬁbh&drmhmmmhmyi

1—m%@§1§ %g%x&_}g’{\h M - ad%cm},l 3yg}ﬂp%tm@;qndm- -yl, morpholiﬁo,,

1- cy@bgﬁgﬂwtlﬂé ?Bﬁ(zllrﬁetﬂylﬁhﬁﬁizw -yl Erop~ Kn 1_){1 3,3- dlmeth%ﬂ)ut 1-yn-1-yl,

- -c cl opropyl et hy yanoet
cyclm:rﬁﬁrlntblyyylﬂ bydﬁowﬁhwf@wbw 1~yn1L~tzhr1 uomymﬂvsmm ot hyl,,

. 3- (dé'nc]t%ﬂh[fn Iﬁ’;‘{rgﬁq % 1 fl ecfly Yﬂo?roay qulyPon)fES

25

30

azetﬂir( d+yﬂmﬂﬂhybhﬂnmq:)kmhﬂmdlphohyﬂ,tdﬂtaﬂ?dhbﬁlrm Sblméthyizlmiﬂxum{bhonyl

t hox rre(# ar bano
2-(h f@%ﬂ?‘ﬁéﬁﬂ)@‘ﬁ?ﬁ Blex {HR ny 3(@’9’?‘31?06!5’?“8?}15{1)32@?1151’& hgieylphonyl or
4-(hydroxymethyl)piperidin- 1 ~ylsulphonyl.

| R' is a substituent on carbon and is selected from I-methyl-1-cyanoethyl.

n is selected from 0-2; wherein the values of R' may be the same or different.

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

nis 2. '

nis 1.

nis 0.
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2- (met hoxy) et hoxy, 2-(1-nmethyl pyrrolidin-2-yl)ethoxy,
2-(piperidin-l-yl)ethoxy, 2-(azepan-1-yl)ethoxy,

w%z&%f@@' i no) et hoxy, PCT/GB2005/003334

- (1- et hyl pi perazi n-4-yl ) propoxy, methoxycarbonyl,

nmor phol i nocar bonyl, N, N-di metIdAd sul phanoyl , 20

N- (2, 3-di hydr oxypropyl ) - N-net hyl sul phanoyl ,

N- (Retshilebretiidmehi@Yydsul phamoyl ,

1- met hyl pj peri di n-4-yloxy, N'N-dinethylcarbanoyl,

cycKaptdpyl , piperidin-1-yl, norpholino, .

1- cycl opropyl et henyl ,

3-( -‘ﬁgfhyl pi perazin-1-yl)prop-1-yn-1-yl,

3, 3xdi net'hyt Ouvhdren- 1-yl,  cycl opropyl et hynyl,

3-'hﬁ%r_oxy- 3- net hyl but - 1-yn- 1-U)c/yl : s o ' _

1, 1Rdi irselesiepiroplpydyagen of ) .salkyl; wherein R may be optionally substituted
- (di ] prop-1-yn-1-yl, nesyl, '

g?é?%%fé%%@%%ﬁ%m phonyl , 25 azeti di n-1-yl sul phonyl,

nor pRak ssleced frbangthocyclyi-R*-;

t et r ahydr of ur - 2-yl met hyl'am nosul phonyl ,

2- (Ryde & NReta%pe) pi peri di n-1 -yl sul phonyl , -

3- (ﬁylgwygp@h*hgr@jnperi di n-1-yl sul phonyl or

4- (hydr oxynethyl)piperidin- | -ylsulphonyl. R is a

su bR%Gl it selnttedfroganidorgeand megmyé;evlmtiedilg moynbe optionally substituted on

-nethyl -1-c¢ ethyl. n is selected fromO0-2; wherein
‘Car%ﬂ%ngwgg%%rsmg)fﬁgo’ may be the same or different. 30 n

i s Rreligetlested from depropyer ei n- the values of R may be
t he sane gr different. nis2. nis 1. nis0. W
200811928 34r POYheBFO05/ 003334 -12- R2 is sel ect ed

fro : ' (0 ' 16,00 O;
_\/\heguejih%gé@%g@ﬁpé @f%c%t"eﬂe@%%n Cﬁfxlﬁi’{bﬁ’éﬁﬁé’?ﬂu .6al kyl ;

wheoed of KI5, Grayd bes OphichriahitachsdibsXiof Giretila @) teothanthree are all
by one o 1 is selected from

r e R21;
C%a‘?%@fé?gﬁ?{@@-qml 2 is. a direct bond. X is NRL5 or

0; wheseh s 10 af Pid G whlhas hedntd X by diragenapihd®hébdthice are all
wherein R15 may be optionally substituted on” carbon

RiYorame ape CROTandret is Rewhersing®!® echysoganom cycl opr opyl .

Pl i oL 1 et 7om hycrogen
E is C which is attached to X of formula (I). .
A and J are CR'® wherein R'® is hydrogen.
R'¢ is hydrogen.
Eis CR".
EisN.
 Gis CR'S.
R? is hydrogen or C.¢alkyl. , _
R’ is selected from hydrogen, C).salkyl, N-(Cy.salkyl)amino, N,N-(C, galkyl),amino or

C.5alkylS(O), wherein a is 0; wherein R* may be optionally substituted on carbon by one or

more R‘g; wherein

R is hydroxy.
R? is selected from hydrogen, methyl, N-(ethyl)amino, N, N-dimethylamino or

methylthio; wherein R’ may be optidnally substituted on carbon by one or more R'; wherein

R" is hydroxy.
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15 one of A, E, Gand J is Cwhich is attached to X of
formula (1); the other three are all CR16 or two are
Wo%g@mqg}_gonelsN one of AL E, Gand Jis Cpyph )
attached to X of formula (1); the other three ar(,gﬂ}g;vsfoosssat
CR16 or two are CRt6 and oneigs N, wherein R16 is
hydrogen. Gis C which is attached to X of fornul a

(1)R3 i5%9d‘%§g‘%%1q8%9h is attached to X of forrmula (1).

erein R16 is hydrogen. RI16 is
hydRongeeﬂcctEd iremCRHBogenFinstNy1, N2@ -Ky drexyeRYBamid, MSN-dimethylamino
rﬁggl g}qen or C .5alkyl. R3 is selected from hydr.ogen,
or ¢ty , N-(C 1 . 6al kyl) ani no, NN- (O . 6al kyl ) 2ami no
or X 1S
o Rk L R el o BT AP B on
carlvdmehr)ecvm @ndrt 8; svhiesedr oxy . R3 is selected from

et N, N- di ne m no or
d% W’le&g‘%ﬂﬁ? By froRs ﬁfrégﬁ) afh%qt?rycséffiﬂsl%ﬁ Hthgepin R*' may
be %oﬁﬂ stRMte@R c@fboﬂ'@%%n%?mo 1'49' n R19 is hydroxy.
2006/ 024834 PCT/ 05/003334 13- R3 is hydrogen
or fﬁe@h‘?ﬁ meajdgeeidioadt ed from hydrogen, nethyl,
N (= et hyl )am no, N, N-di methyl amno or
QZ%%H%WM Is selected fromhydrogen or Cl:6al kyl ; _
§ BelRtedrirymbisy deqiieh 0D Adal ky1 SdagHdcl bllyE dvidiein R* G RRRptionally
ge or nore R2t; whergin R21 is selected from
SUbﬁVHtre LY Ca@ﬁ?%é’?EPS/m‘)F@Z& s or heterocyclyl - R23-;
whegRiidseR2te R hp@rogtdrﬂﬁé‘l%gﬁti%w &Eigm b p)Pcnyl R*.or

by one Qr nore rec ‘Bond

hetdrRpeycly-Riet wpkreinlR' Rdla)ﬂ lsa ca:éﬂoedtyeﬂbﬁt[towdrmyiduad@erb,y one or more R*;

ona 538 EpieosFOLARA LR Bl ahs His B Hidhed By 8 Sptichany
subgglieabed gfrémeM%(ﬁ@fn Ré&m no, Cl. 6a| koxycar bonyl am no,
car bZQ (;131/3 lR arg %wegirbond.
R* is methyl; and
R” is C,galkyl or benzyloxycarbonyl.
R*is selected from hydrogen, methyl, ethyl or propyl Wherem R may be optionally

substituted on carbon by one or more R*'; wherein _

R*!is selected from hydroxy, cyclopropyl, 1,3-dioxolanyl or morpholino; wherein R?!
may be optionally subst:tuted on carbon by one or more R*;

R* is methyl.

R is selected from hydrogen, metﬁyl, ethyl, propyl or cyclopropyl; wherein R* may be
optionally substituted on carbon by one or more R?'; '

R* is selected from hydroxy, amino, t-butokycarbonylamino, cyclopropyl,
1;3~dioxolan-4-yl, piperidinyl or morpholino; wherein R*' may be optionally substituted on

carbon by one or more R*; and wherein said plpendmyl may be optionally substituted on

rmtrogen by a group selected from R*;

- R*is methyl; and
R* is methyl or benzyloxycarbonyl.
R* is hydrogen, methyl, ethyl, 3-morpholinopropyl, cyclopropylmethyl,
2,2-dimethyl-1,3-dioxolan-4-ylmethyl, 2,3-dihydroxypropyl or 2-hydroxyethyl.
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het erocycl yl -R23-; wherein R21 nmay be optionally
substituted on carbon by one or nore R24; and wherein

wd foob@ddsheterocyclyl contains an - N+ nmoi ety gdyabnanosnossse
rtrogen may be optionally 15 substituted by a group

selected fromRzs; R22 and RZ3 -are a direct bond; R24
is nmethyl; and R25 is Cl. 6al kyl or benzyl oxycar bonyl

R4 1,8 , . .yl opyl

Me?e*sss@‘ﬁi%%%ﬁ?@sw R 1 B e R A BB OPY
cyddyprofdmethyly s di@elhyl%ﬂ&ixﬂla@lylh&tl@&l Epdretind rydimethyl,

hydr oxy, cycl opr.opyl 1, 3- dloxoganyl or norpholino; -
1-bpatletyRankony Ipipaintey Bisthvb ety BYderyathivlesraBROPEIPEbN

) | om
> QAR on B gy by TR S B
cyoMyeogiln R4 may be 25 optionally substituted on carbon
by one or nore R21; R21 is selected from hydroxy,

am pe,bohd bU\t“OXU&ﬁfE&PM LERF-ned -CrE! ebanyh {I) is a single bond whereln
1, 3-di oxol an-4-yl, piperidinyl or morpholino; wherein '

R’ pes dgfiyedh@bonpt i onal |y substituted on carbon by one or
nore R24; and wherein- sai d pi peri di nyl may. be
opt therbahdl§ SUBkdtiveert td -R- anidt-EBGeof fbymata ghupdouble bond wherein
Sse% ected fromR25; 30 R24 is nethyl; and R25 is nethyl

R fya B%Wizyl oxycarbonyl. R4 is hydrogen, nethyl, ethyl,

3 mPHé}Bf%lré ﬁl%’fu@tﬂh‘r' aspBt G BRIARNLIR ttEYE is provided a compound of formula
2-di met hyl - 1, 3- di oxol an-4-yl met hyl , 2, 3-di hydr oxypr op :

(I)y-ns cbpwtadr@;aava@mw VO 2006/ 024834 PCT/ GB2005/ 003334

14 d hyl,
*RigelK i SuSRAER ShdLamdydrogen, methy. L

2 ZRHlsmbyﬂltudnt&ﬂctlaﬂjmlaamg@e}elctmtﬂm halo, hydroxy, C,salkyl, C;.ealkoxy

g%%w%:r%”}gthpﬁ SRe( b 043“}9}1% Wptlt@{eﬁﬁn carbon by one or more

R92 hydr oxyet hyl , 3 -ami nopr opyl! ,
'3- (t - but oxycar bonyl am no) pr opyl 3- nor phol i nopr opyl ,
2, 3n dh SejegtedXyqun by Wharedn ths velpes gbRopw be tlteesatysred different;

be yeen. t and -CR3- of formula (1) ‘is a
SI n |g%gﬁ§8m&%c}{ogeﬁ5 is as defined above. the bond
" beRMReydEdiRn oNBpzaliyld - CR3- of formula (1) is a

doubl e bond wherein R5 is .absent. 10 Therefore in
f ur Rhisrselgsisd drorppydragen anfertikph WhseieR] 125 b wpte!ly Substituted on

carBQﬂTWHﬁEdoﬂ%oJeq{m,Ul a

X is NR"” or O; ‘

one of A, E, G and J is C which is attached to X of formula (1); the other three are all
CR!S or two are CR'® and one is N;

the bond * ™ »hetween the -NR- and -CR>- of formula (I) is a double bond wherein

R’ is absent; h | - |
_ R’ is selected from halo, cyano N,N-(C,.salkyl),amino or heterocyclyl-R>-;

R" is selected from hydrogen or C;_¢alkyl; wherein R may be optionally substituted
on carbon by one or more R

R is selected from hydroxy, carbocyclyl-R*- or heterocyclyl -R®.; wherem R* may
be optionally subst1tuted on carbon by one or more R*;

R* and R® are a direct bond;

R* is methyl;
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(1) (as depicted above) wherein: Ring Ais carbocyclyl
or heterocyclyl; R is a substituent on carbon and is
wospbosed fromhalo, hydroxy, C _balkyl, Cl.6 Hf%()(]‘i%ﬂ%:ﬁd
C, . 6al koxycar bonyl ; wherein R nmay be opti onal
substituted on carbon by one4gr. nore 15 R9; n |s :
sel ected from 1l-2; wherein the values of R may be the
ected from hydrogen; R3

I .
or géhaﬁmacegg%ar% yoarcc%?tatéﬁﬁﬁgll he E(g is selected from hydrogen
or @aerbﬁ%l‘d‘l‘!‘ﬂa. fuh&r Bhett | Bﬂthm'i‘r\lvelﬁﬁoﬁ EHehpl@ %H\Mde?i@&}rﬁﬁogﬁg 8¢ formula

on 20 carbon by one or nore R21;
(I)EﬂSdAPmEda@)%Pdth&rqlg C which is attached to X of

for nd OC)ﬁ*ebOtCQaK}o&nth%cgfﬁ ¢ are all CR16 or two are

*bet ween the -NR5- and

CFR] is@fsubgitim|nk an Chboh Sndisdenbilcg fo@fUl‘i’alWIﬁf‘ﬂ?dx@' C?éll@@ Ci.¢alkoxy
RO is sel ected from hal o,

sent
or @Ma@cexycggpq@y Lydgrsind srayihstoptipeatyl S}dbstmd onRa%on $y one or more
R’ sel ected from hydrogen or Cl. 6al kyl; wherein R15 may
'be optionally substituted on carbon by one or nore
R21n 1sRelkcted foel 0t wticieimote hyldeoxdR ' way botyGhiyk oR3Zferd;

het t ocycl yl -R2 wherein R21 may 30 be optionally.
t’its%lf’(é%dgﬁmgg’fjﬁ%a’?nby one or more R24; R22 and R23

ar eR-?am@Lg %gn@p@ Lalkyl; R4 is nethyl; V\D 2006/ 024834
PC / 003334 - 15 or a pharmaceutically
ac c% pis atleeted fibm hdeegsofor CTiadkgf whereinR amhyibe hmomﬂpemsumted on’

‘ on there is provided a conpound of
caﬂ?n‘éﬂ]ﬁe 09}4%}5 as depicted above) wherein: Ring Ais

car]@@&NRI‘Mr(}qr heterocyclyl; 5'R is a substituent on
car bon 3(% s selected from hal o, hydroxy, Cl.6al kyl

O . BRI o> Comdd)is Baykisk jreuieplssyip X dfereila (B tmayhem@uree are all

Cka,trlhgggileI@R@gmghggtl\ed on carbon by one or nore R9; n
is selected from1-2;" wherein the values of R may be

t hethg' BO% ‘omdtbetv?ee%%é —NIE;Z ané? &%‘J O%tformu a 85“13 y(ijou%%qaond wherein

R’ is absent

R’ is selected from halo, cyano, N,N-(C).ealkyl),amino or heterocyclyl—.R%-;

R is selected from hydrogen or C;.Galkyi; wherein R’ may be optionally substituted
on carbon by one or more Rm; '

R¥ s hydrogen; ‘

R* s ‘selected from hydrdxy, carbocyclyl-R*- or heterocyclyl-R%-; whereiln R?*! may
be optionally substituted on carbon by one or more R*;

R*? and R* are a direct bond;

R* is methyl;
or a pharmaceutically aécéptable salt thereof.

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

Ring A carbocyclyl or heterocyclyl; wherein if said heterocyclyl 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, hydroxy, cyano, sulphamoyl,

Ci.salkyl, Cy.galkenyl, Coalkynyl, Cygalkoxy, N,N-(Cyalkyl)carbamoyl, C;. salkylS(O),

wherein a 1s 0‘ to 2, Cy¢alkoxycarbonyl, N-(C, salkyl)sulphamoyl,



10 R3 is hydrogen or Cl.6alkyl; R4 is selected from
hydrogen or Cl.6al kyl; wherein R4 may be optionally
Y bjs4f ed on carbon by one or nmore R21; X}

W(gr h] one of AA E, Gand J is Cwichis attac %%5/003334
of formula (1); the other thrgge are all 15 CR16 or
two are CR16 and one is N, the bond " ~ "between the

N RCr e T ok e A el Bl RoRG Fpocyey R - o

- hetepnelyl-NN; (BedeifRI kil baapiisaill rsumhﬁé@&y 6dr¥bn BR23né orffhére R®; and
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is selected from hydr ogen or Cl. 6al kyl ; wherein R15
wheggjn Heaigpieresrrarly containg en tI&Healowzntmhméragmmabye opﬁmaﬁy
n, R21 is selected from
Su éld?/"l gg%:lé%t}gg?rr%g or heterocyclyl -R23-;
V\,hene$ ml&zad fiy O- nemmm aireatdlyes 8RS tiaky/Heake summrda@&ent
by oge nmore R24; R22 and R23 are a direct bond; 25
R24 K éSI?i@F‘P%?P or a pharnmaceutically acceptable sal t
theg@lgﬁ\lRngﬁoefore in a further aspect of the
invention thefe is provided a conpound of formula (1)
( asooepi A1 BdG abdV &) C wherheks attadRed ip 24 of srooty @);\the other three are all

h@teroc erein if said heterocyclyl contains an
dxﬁb%e %@ﬁﬁfs trogen may be optionally

S ubg@ gt déte@@dtﬁbn@hﬁd@g'éh ﬁ'sﬁﬁﬁleﬁ () ok dﬁ?amlﬁé NA- @31 6aikyl)2am1no or

substituent on carbon and,is selecte romh
C1rRParl86Q): Whgrshpa isdliMiseaim Rl may be optivnally, SUbEItﬁadi he aybon by one or
%Rﬁ’al kynyl, Ci.6al koxy, N, N-(Cl.6alkyl)2carbanoyl,
6al kyl S(O)3 wherein a is 0 to 2,
O _BAidweieyrarronkydroder( O «Ahylky |cér$)ub)nilyﬂmhémm\w may be opt1ona11y
2Q06/ 024834 PCT/ GB2005/ 093334 - 16
SubIRIAn BERIRIN D& FHARSY |5,
N (C, 6a| kW) -N-(d . 6al koxy)sul Eharmty '
car Bedpafl 1 - Ribetgeen et NRGwAdI-G rle (Biiha Roublalyond wherein
nge QRL] onaIIy substituted on carbon by one or nore R9;
c? wherein if said heterocyclyl contains an -NH
rml af s ¢ halkyhi t rogen may be optionally substituted by.
a g};\gup seI ted fromRlO; 5 nis selected fromO0-2;
fsrﬁeker%@ rorm palo. gy ape, hydipxyecarinxys Grerllof. Gieberent :

NI Q1Y HREE V- (é(l_ga&m%%x%aﬂ{oyﬁ)mw(cl_éaikyl)zca;bamoyl, CrsalkylS(O),

wherein a is 0 to 2, 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-
meiety that nifrogen may be optionally substituted by a group selected from R*; |
| R’, R® R* and R* are independently selected from a direct bond, -O-, -N(RZ(’)-,.
-C(0)-, -8(0)s- or -N(R*»S0;-; wherein R*® and R* are independently selected from
hydrogen or Cy.galkoxycarbonyl; and s is 2;
% and R are independently selected from Ci.salkyl or benzyloxycarbonyl

R'® is selected from hydrogen or C,.salkyl; wherein R may be optionally substituted

on carbon by one or more RZI;
: 1% is hydrogen,
'R is hydroxy; ,
R* is selected from hydroxy, amino, C1_6a1koxycarbonylamino, carbocyclyl-R*- or

heterocyclyl-R%-; wherein R?! may be optionally substituted on carbon by one or more R*;



one of A, E, Gand J is Cwhich is attached to X of
formula (1); the other three are all CRt6 or two are

woSk ){,zgi;g one is N 10 R3 is selected from hy?g:g&ﬁﬁﬁosmosssal
. | am™no
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N-(Cl . 6al kyl )am no, N, N-(Cl.6al ky
or Cl. 6a| kyl S(O)a wherein aq %s 0; wherein R3 may be
optionally substituted on carbon by one or nore R19;

is selected from hydrogen,_ Cl.6alkyl or
and@‘é%"é‘&iféfi\?%etw’f‘é%’ ﬁO%amﬁgy - B}?ﬁ%ﬂ‘éF PijFosguBaY bt geiepally

'sungﬁuteéingg %ﬁ@te?rf%dﬁpkg R24 15 the bond "between the

ormula (1) is a double bond
V\,hGR elsrhydﬂﬁiylcs nadtlsdnt ; R6 is Cl.6alkyl; ROis selected

om hal o, ..cyano d ar boxy, Cl1.6al kyl,
orag a%%cﬁ%wny%?\'feﬂ-a@%ly Sa&éﬁ% ¥ 2ani ng d

N- (1@ ie@ae iy h ieeHep @ﬂﬁ% of the N‘v@ﬁonﬁﬁeﬁéﬂ ﬁl%gﬂfegﬁ%%lpound of formula
Cl 6aIkIS(O}& wherein a is
(D(@%\ﬂ%@?‘ifi@mﬂ Eerem’ het er ocycl yl - R23- wherein RO nay

ona bst.i t ut on by one or nore
mﬁ&%ﬁds%@éﬁﬁmwl gfg?(g’qﬂ’éplé Ly?’cl yl ycont ains an -NH
rmimt;fyats\htetmmhwro@mmz&w ibsclenéd ol 1-Medlyhsidyhndet)1,PY
group selected fromR25; R7, R8, R22, and 3 are
trlﬂwe@,s@aaéhlow fe%h@etcéreowlo%danehﬂeemnoem@ay methoxy, hydroxy and
3) - o) -S(O, - or. -N(R30)S02-; wherein R26 ,
2 py&\égl'a%ﬁ% yzilerﬂcleoxlg;g}dependent ly selected from 25 hydr ogen
or Gk s@edtkbicymar-Donydreinaixdvaudsof X' ik beathe sERSondi fferent;

gsapeg&(%nt |y selected from Cl.6allcyl or
onyI R15 is selected from hydrogen or

Cl 6ahy ¥ orwherein R15 may be optionally substituted
on carbon b one or nore R21; R16 is hydrogen; 30 =
RLO0F of Ay Br Grepd Jipd whiclsislagiached 16 Xovhi fhyrirla ), thawiheothree are all
1 I carbocyclyl - R22- or

CR% gféo%rgc yl £IE5§§¥6 1§§3f1er ein R21 .may be optionally
sukﬁétmhyttregiemmhjapn by one or nore R24; WO
2006/.024834 PCT/ GB200S/ 003334 -17 and wherein if said
heterbeYEPEan. BEHYA sy Lahmorpholinoprapyds gyalepaeriimetyhen

2.0- et 10RK1o00Rh LYy gzr,i Uy @eﬁg [ 8PPELAREH, and

from R25; oxy - or
ph ut Ma, I e le Th
TR ol S5 RLE akt R S e
naahsempound of formula (1) (as depl cted above)
wh
?{1 1s selected from hydrogen, methyl or cyclopropylmethyl; -
ora pharmaceut:eaily acceptable salt thereof |

Therefore in a further aspect of the 1nvent10n there is provided a compound of formula

(1) (as depicted above) wherein:

Ring A is phenyl, thienyl, pyridy! or thiazolyl;

R' is a substituent on carbon and is selected from 1-methyl-1-cyanoethyl,
trifluoromethyl, chloro, methoxycarbonyl, 2-dimethylaminoethoxy, methoxy, hydroxy and
2-pyrrolidin-1-ylethoxy; -

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

R? is hydrogen;

X is NR" or O;

one of A, E, G and J is C which is attached to X of formula {1}); the other thlee are all

CR'® or two are CR'® and one is N;



Ring Ais phenyl, thienyl, pyridyl or thiazolyl; R is
a substituent on carbon and is selected from
woksdiehiks | - cyanoethyl,  trifluoromethyl, chl o§@y 2005003334

net oxycar bonyl, 2-di met hyl ani noet hoxy, methoxy,

hydroxy and 10 2-pyrrolidi 1Byl ethoxy; n is sel ected

from1l-2; wherein the values of R nmy be the sane or

dlff{e[sqg&jmgeg%rm%t fydrogen; X is NRt5 or O; one of A
Js which is attached to X of formula (1);

t heRotSHmdrqgt?rl,ereetaVJe etyl, 3- m@v@P%l@)m@pﬁl,mC@P@Mﬁhﬂnd

220 o B ST PR vragt b B SRRy

2, 2- di nmet - di oxol anz4-yl
2 5 r@.war%”x‘ypmwn b ERhyadxdo%%J;pmgaam%dammnd wherein
R’ iLgkygen the -NR5- and -CR3- of fornula (1) is a _
oubl'e’ bond wherein 20 R5 is absent; R15 is selected
f r oft hiy delegedhfrometydydgeos metpgl @pmyoloptapetogthyl; or a
pha ﬂacguélcally acceptabl e salt thereof. Therefore in
heV'a&Pkct. of the invention there is provided a .

| or&gmwﬁ;@ﬁufﬁcwmesﬁlt)hefm depi cted above) wher ei "
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Ring Ais nyl, thi.enyl, pyridyl or thiazolyl;
i s Aheafest in mglmheb%p@am g invRntios theat areded @ﬁ@mpound of formula

'(I)n‘lﬂet eBQYe!d'JboG%Paka?e?éﬁ trifluoromethyl, chloro,

Xycarbo di met hyl am noet hoxy, nethoxy,
hydng/A&mphen?l- i er-04yil dhiend3-yil gy, pyridss- glebﬁﬁ:d éd/l, thiazol-4-yl,

o from1l erein the v

o34k éryénli B%h@@dr@zo 1 ywﬁ? ggirﬂ-mxthygwﬁéfgg o lomeﬁwnﬁvya%ml -5yl
.t J L Iﬁgnﬁ f rmul a -

: rﬁu)qgmfrh%ﬂot 1eirnldt§ lhé:gﬂﬁ 6a i@’g ((,I;Oreh‘t‘é)ov\%r a<S;1%r7e§1?‘,l?16 and
imolpzo(il §-Npyin 29)@6%@2148!3ﬂn-|2*€7ﬂ1 GBZOOS/ 003334 -18- R3 is

ygi){?gsn%ﬂ ﬁtétggr'gh |c’arb89 @Pg&,%&??&%‘sef?wﬁ Oy !:hlox%t BY()lmo, hydroxy,
cyao2silpiRAdYY, meékhya; ﬁiﬂih)sﬂ:lr@élhy‘l G’)}d[@ir(b’wlammomethyl methylthiomethyl,
2, 3-di hydr oxyﬁr opyl or 2-hydroxyet h%]‘d t he bond.
mesxdmemérdrmﬁ@y NEsmeE iy, lm@lomprlb} frgxypypthyy g

N—&%F&%lr@‘p)}?-%H-b‘Mb@(E/@érBonyl)ammomethyl, I-methylpiperazin-4-ylmethyl,
1~hydroxy—1~cy<iioproﬁy1ethyl 1-methyl-1-cyanoethyl, 2-methoxy-1, I-dimethylethyl,

1- carboxy~l -methylethyl, 1,1-difluoroethyl, 2-(dimethylamino)-1,1- dlmethyl 2-oxoethyl,
3-(dimethylamino)propyl, 1,1-dimethylpropyl, t-butyl, methoxy,
N-methylcarbamoylmethoxy, 2-(dimethylamino)ethoxy, 2-(pyrrolidin-1-yl)ethoxy,
2-(methoxy)ethoxy, 2-(1-methylpyrrolidin-2-yljethoxy, 2-(piperidin-1-yl)ethoxy,
2-(azepan-1-yl)ethoxy, 2-(morphelino)ethoxy, 3-(1-methylpiperazin-4-yl)propoxy,
methoxycarbonyl, morpholinocarbonyl, ]\.’,N«dimethyisulphémoyi,
N—(2,3~dihydroxypropyl)-N—methylsuiphahloyl, N-(methyl)-N-(methoxy)sulphamoyl,
1-methylpiperidin-4-yloxy, N,N-dimethylcarbamoyl, cyclopropyl, pipenidin-1-yl, morpholino,
1-cyclopropylethenyl, 3;(4-methylpiperazin~ 1-yDprop-1-yn-1-yl, 3,3-dimethylbut-1-yn-1-yl,
cyclopropylethynyl, 3-ﬁydroxy-3—methylbut- l-yn-1-yl, 1,1-dimethylprop-2-yn-1-yl,
3—(aimethyiamino)prdp— 1-yn-1-yl, mesyl, cyclopropylaminosulphonyl,

azetidin- 1-ylsulphonyl, morpholinosulphonyl, tetrahydrofur-Z-ylrﬁethylaminosulphonyl,
2-{hydroxymethyl)piperidin-1-ylsulphonyl, 3-(hydroxyrnethyi)piperidin- 1-ylsulphonyl or

: 4-(hydroxymethyl)pipeﬁdin_—l;ylsuiphonyl;



5 R5 is absent; R5 is selected from hydrogen, nethyl

or cyclopropylnethyl; R16 is hydrogen; or a
gutically acceptable salt thereof. Th j

“Kgﬂ@%g?ﬁer aspect of the invention there is p§g§F§%§mgﬁxm4

compound of formula 10 (I)_&?g depi ct ed above)

wher ei n: RlngA|s phenyl en- 2y| t hi en- 3y|

pyrid-2-yl, -3-yl, pyrid-4- t hi azol - 4-yl,

i sokisAslectgd ;ﬁqom Q 23WBérﬁzrb@%r: sxlges @gfy may bg the sgme or dlfferent

1- njgﬂtl%gylly@% gzol -3-yl, 1-nethyl pyrazol 5-yl,

1-t -butylp rdzol - 5- yI |ndol-5-yl, indol-6-y|,

2, 3Xd3]H rcmﬂgnzofuran 7- yI

d 2- 4-y
B ol 1 e W B Cet oaor i e e ar ol

CR@Wr%QareQTI@*ﬁ%nﬁi BM@'&‘N‘V cyano, sul phanoyl, methyl,
trif].uoromethy cycl’opr opyl ami nonet hyl ,

netmyﬂslsﬂﬁ@ntéfrhyll hydropesytethy hM-(2- lmdmﬂawya)amanMdeimethyiammo

_ clopropyl) 1- hydr oxynet hyl ,
orq¢%§l

10

pr opyl - N- (t - but oxycar bonyl ) am nonet hyl ,
1- Wlbﬁ&l&t@&fr@ﬂ Hyrdfogeh n&%&dﬂyi 1 ~methy Flpendm -3-ylmethyl
1- hydroxy-|-cycl opropy1et i - -cyanoethyl
cychprayhasyyl. 1,2 d_lrrm@aiy}réﬁr@ap@imﬁ—yhg@thyl piperidin-4-ylmethyl,

RS TEAS , BLUBREE oo,

: 3-(ram(mdymbhwiamm@mpﬁmmorﬂholmd 1Ry DY I3pdiRAstbxy gropydayd ,

t ho N- et hyl car banoyl et hoxy,
cycg)?)f‘iﬂyﬁet hyl ami no) et hoxy,- 2- (pyrrolidin-1-yl)ethoxy,
2- (et hoxy)et hoxy, 2-(1- nEthyIpyrrolldln 2-yl') et hoxy,
2- (the perd di n- ”j;)ﬂWfaegttlpmjl‘jR - and -CR’- of formula (I) is a double bond wherein

RS RabARAERAR- 1-Y!) et hoxy, 2- (nor phol i no) et hoxy, 3- (1- et hyl

15

20

|peré2|n 4-yl ) propoxy, 25 nethoxycarbonyl,
morﬂbﬁm detvota rftuom iy dropbrineitiv bhyydedr memyl
PR d|q¥droxypropyl) N- net hyl sul phanmoyl,
f D{ met hoxy) sul phanoyl ,

or a%hﬁﬁﬁi&éhh@daﬂ?%b&'p&‘bfg Kb QRS0 N di et hyl car bamoy! ,
cycl opropyl; piperidin-1- y? nor phol i no,

-1 dp@h?ﬁbﬁmﬁwmoﬁ theyihyeBiod,- me&h‘;xdi pmppmmzis of theyhyeptiop ar]zany one
n-1 t
of EX( %eé rI 0%53'63t g@ﬁ% 5@/ 39? ;Q]Q} 6%&) ogl %E?rmlﬁlgpa%uyﬁﬂyy aypeptable salt

therﬂzoﬂ di net hyl prop-2-yn-1-yl, 30
3- (di et hyl am no) prop-. 1-yn 1-yl

cy dP GpPBERASEIA! AHSBIIBYFEHYN, Prefamed pwmu);ldy pEibic pinsnion ate any one

£ tHEPE 1
o e Or i3 g1 Ry Ssapl s e
- 2- (Phyxﬂlnay)awmt tfithg picpartiitientidn yﬂomdeph@mdess for preparing a compound

. of fam%.“%//@ OX%//mEt n ?%ugll % r%.cglf:&égl%:%éli %}%Eﬂggﬁéf@q progggs (wherein variable |

25

are, 20064 HB433% @@ﬁ@%@%ﬁmg%mag(m écﬁnﬁﬂ%le?&f ed from.
'0-2; wherein the val ues of sane or
Proggss fz)ayeéﬁtng an amine of the formula (II)

R
Me I|{5
N. _R?
H,N X+ | »
O g



R2 is hydrogen; XisNR150r0O; one of A, E, Gand J is C

which is attached to X of fornmula (1); the other three
W@E@G@%JSMS CR 6 or two are CR16 and one is N ,BEdckSnsn0ssss

sel ected from hydrogen, nethyl,

N- (2- hydroxyet hyl ) am no, NN-gpget hyl amno or .

methylthio; R4 is-selected from hydrogen, nethyl,

1- et hyl piperi di-n- 3-yl net hyl, cycl opr opyl net hyl ,
W‘%‘,f’é‘-a&f%%ﬁﬁ&l"-ﬂi?gbdi oxol an- 4-yl met hyl ,

pi peridin-4-ylnethyl, 10 0O

- 1- benzyl oxycar bonyl pi pi di n- 4-yl nefjhyl , et hyl ,

2- hydr oxyet hyl , 3-am nopro

3- (t-but oxycar bonyl am(Rb) ¢ B-ﬁgﬂpholinopropyl,

2, 3-di hydr oxypropyl and c¥cl opropyl; the bond "

"between the -NR5- and -CR3- of fornmula (I) is a

doubl e bond wherein R5 is afident; and 15 R15 is

sel ect ed from.hydrogen, .nethyl or cycl opropyl nethyl;
or R TR EH el G

armaceutically acceptable salt
5 Préd8s BQtactind 22ReIpReRd 88ReRLIaIvE he invention, preferred
compounds of the invention are any one of Exanples 1,
55, 69, 80, 85, 90, 95, 100, 103 or pfll or a
‘pharmaceutically acceptable salt 2(Q thereof. In
anot her aspect. of the invention, er rié conpounds
of theé invention are any onel of - anples or a
“phar maceutical |y accepta Anot her
aspect of the Preg
~preparing a conpound pr multh (1) or a :
phar maceutical ly acceptable salt thereof which process
(wherein variable 25 are, u Ngss otherw se specified,
as defined in forrmula (1)) conprises of: Process a)
withgaspinpguathofdrimead¥):t he formila (11) 2 R M RS %A

NIR H/ X4 =" G- 1 N- ~J RO
. v
204
P
=3 “R
I
0 _ - %)

wherein L is a displaceable group,

Process ¢) reacting a compound of formuila {(VI) wherein L is a displaceable group:

RZ
(V1) |

15 wherein L is a displaceable group; with an compound of formula (VII):
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(1) WO 2006/ 024834 PCT/ GB2005/ 003334 -20- with an
acid of formula (1I1): O (R)" O4 (IlIl) or an

d acid derivative thereof; 5 Process .
WO?@QW%% a conmpound of formula (I\/) 2 R I\/IeP%)g(fr’:‘7‘9{'°/003334

(R)" HXH (1V) wth an comppaund of forrmula (V): R5
N 3 LI dz~~-J N~R4 0 10 M wherein L is a

di spl aceabl e group; Process c) reacting a conpound of
formula (VI) wherein'L is a dis Iaceable group: R2
M O (R), -IIAHL(VI%J_\15 nlLisa

di spl aceabl e group; wthg “hrn’ of formul a (VII)
WO 2006/ 024834 PCT/ GB-ZKOZ%/ 003334

=y
0

| VID
Proces& d) for compounds of formula (1) wherein R* is not hydrogen; reacting a corhpound of
formula (I) wherein R? is hydrogeﬁ with a compound of formu_lh (Vi1I):
| R-L
(VII)
wherein L is a displaceable group and R? is not hydrogen;
Process e) for compounds of formula (I) wherein X is NR'> and R’ is -CH2-C2.6alkyl
opuonaliy substituted on carbon by one or more R? ; reacting a compound of formula (D
wherein X is NR'* and R'® i is hydrogen with a compound of formula (IX):
. : 0

o

R™ "H
(IX)

wherein R" is Cy.salkyl optionally substituted on carbon by one or more R*';

Process f) for compounds of formula (I) wherein X is NR'® and R'® is not hydrogen; reacting

a compound of formula (I) wherein X is NR" and R" is hydrogen with a compound of
formula (X): |
| R%.L
(X)

wherein L is a displaceable group and R'” is not hydrogen;

and thereafter if necessary: _

1) converting a compound of the formula (I) into another compound of the formula M0

i1) removing any protecting groups;
111) forming a phanhaceutically acceptable salt.
L is a displaceable group, suitable values for L are for example, a halo for' example a
chloro or bromo. .
Specific reaction conditions for the above reactions are as follows.
Processa)  Amines of formula (II) and acids of formula (IXX) may be coupled together in

the presence of a suitable coupling reagent. Standard peptide coupling reagents known in the
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20

-21 R | EANYRs HX-4- ( G7 :;N~RA 0 (M)
Process d) for conpounds of forrmula (1) wherein R4 is
gen; reacting a conpound of formul

w%?@%ﬂg 4 i s hydrogen with a conpound of foapé]:/é;lmﬂ:’m3334

(M11): 5R4-L (MI11) wherepn-L is a displaceable

group and R4 is not hydrogen; Process e) for conpounds
=5 ¥ Ar o =Bl iald RabEie o RY sRsh samgpycijgidezole and
diaynlehexylmwerbed@ide, Dptémtaillpgn ﬁleqmspwmf acfataftyst sachas (1)

.10 erein X 1is R15|sh en with a
SRRSO Pﬁﬁrpérfre?%ﬂﬂpmme pEigRally in thg presegse of a base for
exMﬁ@%&hﬁa&m@pﬁwé@I(}ml @ip&z hh}ﬁe§mtdstz% Rﬁd&g

carb one or nore sSs J) for conpounds
2,6+ @rmrkmtﬂmyn@m@ rSellltﬁblmssl\fNRSira;mﬂe ﬂizﬁeuhslanmmmpddm@lemmethane

react.in a co rei.n [
beqg@R &R el o SATBRERH R idF aBr botntEEarectipn Ay papveniently be
pet(féﬁnedmﬁ'tém%&&re 1%@61%&1@6 bt 149 (84gHspl aceabl e group and '

RI5 is not hydrogen; 20 and thereafter if necessary:

i) cS@ﬁ&ﬁéﬁ §¢tngted a@tﬂﬁﬁwmivasﬂnqlh@ doot palidas, (fb) enampthe acid Chl()rldes

BSOS L AR 0 B0

coRpeefls aithearsiatd is welll ioavndh $tm @@:e@mxam?rm@y mﬁyl rn& ahk®Rd in the
values for L .are for exanple, a halo exanple a 25 '
PrEsesrd abisey Seshgs those described above, and in a suitable solvent such as those
described above. The reaction may conveniently be perfonned at a temperature in the range of
4010 40°C. |

Amines of formula (H) may be prepared according to Scheme I:

2-

- R N
R - : 5
' Conditions as Me 1}
Me Process b) & ¢) ' N R HyPd/C
+ V) : gt \]/ )
: . ON X+ |
O,N XH Yy Nog s K
(1a) ‘ ' (IIb) 0
" Scheme 1

' Compounds of formula (I1a) and (11L) are commercially available compounds, or they
are known in the liierature or they may be prepared by standard Aprecesses knowﬁ in the art.
Process b) and Process ¢) - Compounds of formula (IV) and (V) and comp'ounds of formula
(VI) and (VII) can be reacted together by coupling cﬁemistry utilizing an appropriate catalyst
and ligand such as Pdy(dba); and BINAP respectively and a suitable base such as sodium ters-
butoxide. The reaction usually requires thermal conditions often in the range of 80 °’Cto
100 °C.

Compounds of forr_nilla (IV) may be prepared according to Scheme 2:
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20

Specific reaction conditions for the above reactions
are as follows. Process a) Amnes of fornmula (Il) and
woPshEls249fs fornula (I'11) may be coupl ed togethgy 11/@206%3334
presence of a suitable coupling reagent. Stan
pepti de coupling reagents kngwn in the WO 2006/ 024834
"PCT/ GB2005/ 003334 -22 art can be enpl oyed as suitable .
coupling reagents, or for exanple carbonyldiim dazole
anq{ di cycl ohexyl - earbadi pm de, optlonaﬁly in the
presence of a cataf é&a§uch as di net hybanmi-Mepygi dine
4<J “Wol ﬁgpy I_di ng,,optlona'ly | presénce_ﬁp
base for ¢ xanmpl e tri ethykaptne e, or
' %y kyl - pyrldlnes SRIT, Eutldlne $ 5
2 6 d| &rt - butyl pyri di ne. ¢ bl e sol vents incl ude
dunnghylacetan1de di chl or onet hane, (IVipenzene,
- tetrahydrofuran and di net hyl formam de. The coupli.ng
reaction may convenient!|yS®temegerformed at a

erat -40 to 40C. Suitable

Whmggg? g? g%eguggﬁﬁégﬁg§es i ncl ude acid halides, for

exappbsuaiiof faftuls (VB say benderaedd aceorlidgeoSchéng 3:

exanpl e pent af| uorophenyl esters. The reaction qof

t hese typeszof 10 conpoun% th amines is wel IR known

in the art® for exanple t §¥¥%3§%é reacted in

presence - of Hase such S se descri

in a suif & sol vent0such as t hose

The reactd of y convenlently 1YPE

tenpéﬁgture i n“t he range of -53) 4
formula (ki) may be prepared according to Schene 1. z
R R Conditions as M R Me Process b) &c) N/ R 3 ‘
HzPd/C + MON ( X E | (I1)Schgng®pN - XH 0~J N~R4 15

whc% %,m(alsu?t%big (’%gaﬁﬁ?%/é’ Compounds of fornula (lla) and

avai | abl e compounds, or they
ar €olgipowmdsi of foimeulh (e a0V)) € Ia) ach@ilhay cbmﬂmr@plar sdilhyle
standard processes _known in the art. Process b)...and ‘
comppgesy o3y ABKBRYRASUEHIAHNHATINY V5 BRBrEpY)S g tandard processes
kno&{i’ﬂpt‘?xhrzl fgs of formula 20 (V1) and (VII) can be reacted :
toget her by coupling chem stry utilizing an
Pro@ppd)opr Catlwouactsabfyfsnnulaﬂd ahd Hiﬂ) eudls raact@dpeether)is selijents such

as D ot Cfleélg in fllevperlasyengengf aabasétlél s%(g% %r &be?qhé Pé!lt:t%ﬂ usually

requires thermal conditions in the range of 50 °C to 100 °C.

Compounds of formula (VIII) are commercially available compounds, or they are
known in the literature or they may be prepared by standard processes known in the art,
Process ¢)  Compounds of formula (I) and (IX) can be reacted by standard reductive
amination chemistry utilizing an appropriate éolvent such as THF, dichloroethane or CH;CN,
in a pH range of 6-8 using a reducing agent such as sodium triacetoxyborohydride or sodium
cyanoborohydride. The reaction is typically accomplished at 25 °C. This reaction can also be
échieved by utilizing formic acid. The reaction usually requires thermal conditions such as 70
°C. |

Compounds éf formula (IX) are commercially available compounds, or they are

known in the literature or they may be prepared by standard processes known in the art.
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but oxi de. The reaction usually requires thermal

conditions often in the range of 80 Cto 100 C

(g)ﬂpapgﬂg of formula (1V) may be prepared ac%ﬂl;ﬂg,og,gmu
W che/ms g‘s WD 2006/ 024834 PCT/ GB2005/ 003334 - 23-

Conditions of | Me + processa@). Ol M Deprotecti on

HZN XPg (I'l1l1) (RoH QPg (Wa) (P/b) Schene 2 wherein

ol S EAFORLG BRLR L L RSBl i sovens

such as RAIERR @JH;CM& ted privkenpE @ﬁ@Sﬁse%)JcIQld\IQQCO‘;; drldsbQOH The reaction
HZN L (Rl )n-5 (Vla § (M b) Schene 3 wherein Pg is a

. usx@uvrwxr@s Bregnaloonaigont Bupe raesnpbithds tq)wﬁf%ﬁ mil a (1Va),

ngg ggds%qq?r%n\ﬂlélg)()aarr C&%‘EFJ & )ﬁJ\Ja er a#{lﬁ@.ln%s or ﬂheé’ are known

nown

in ﬂﬁaiﬁtd@ﬁuw (ﬁnm,‘y&da)bbe §ﬁepﬁdabg smhwémssei Qndmomhe BrtI he
art. Process d) npounds %f f or nmu

canltygl rb@a?@p@elaf%lgé%t%mmﬁ i \(ﬁélﬁtl%ﬂg&&wsti%ﬂmtharcompounds of
the%r@s%gmoerr&pﬁ . NGEaRkd @ Q@ﬁgarg WedhAR sﬁg%xcﬁf reactions or

e redaction usual requil res t her mal
germoateld by omrsventionah &inctompe gufupEm@ocm“l@amom@aﬂ@r p@on’q@mmmgledfately
111 re comyercial

folginh i oSk gTeiotid TR B rY vt e gl S REJRA sspectof

theNBvNHBRASRYH rBM(iShARRIBhEUIREARRS SRTudeNMExdihple hﬁtraddctlon of a
Process e) Conpounds of forrmula (1) and (I can

subsgneniely myanstodad ardnatiegubtingion rapatioat feéﬁct@wéwﬁsgwlylents alkylation
of %]Jbsﬁuéxlltrs]g oxﬁgt%no%%ﬁue?@ “fﬁ@&ea@gﬁtp afiPredon conditions for such

5f Ot ane
procedures are well known in the chemical art. Particular examples of aromatic substitution

reactions include the introduction of a nitro group using concentrated nitric acid, the
introduction of an acyl group uéing, for example, an acyl halide and Lewis acid (such as
aluminium trichloride) under Friedel Crafts conditions; the introduction of an alkyl group
using én alky! halide and Lewis acid (such as aluminium trichloride) under Friedel Crafts
conditions; and the introduction of a halogeno group. Particular examples of modifications
inchude the reduction of a nitro group to an amino group by for example, catalytic

hydrogenation with a nickel catalyst or treatment with iron in the presence of hydrochloric

- acid with heating; oxidation of alkylthio to alkylsulphinyl or alkylsulphonyl.

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

A suitablé protecting group for an amino or alkylamino group is, for example, an acyl
group, for example an alkanoyl group such as acetyl, an alkoxycarbonyl group, for example a
methoxycarbonyl, ethoxycarbonyl or -butoxycarbonyl group, an arylmethoxycarbony! group,
for example benzyloxycarbonyl, or an aroyl group, fdr example benioyl. The depro‘_tecfion

conditions for the above protecting groups necessarily vary with the choice of protecting
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in a pHrange of 6-8 using a reducing agent such as
sodiumtri acet oxybor ohydri de or sodi um

wEYRaehesohydride. The reaction is typically
acconpl i shed at 25 C. This reaction can al so i GRp00003334

achieved by utilizing form coacid. The reaction
usual l'y reqw res thermal conditions such as 70 C.

are con rC| ally avail abl e
gfoggnpouiq%% s Cglré U 5 i STRROY o BlaRufRboB! sroup o an
aroyh be feele

¥ %’”‘;"??”*‘ym‘?’é‘%%?om’%ﬁ’%é B AR TRIOEATR SRR blbh as an alal
mew Brdaie¥ivie, dongprammslithiunt or sndivm fydroaide. z{xb(c)mmtarel}bm acyl group such

as d F@\ﬁ&)%%a{bgﬂglt %gﬁepsfng%ég r#n?&v%gaéé\égq?%[ﬁ Aag'ut?@é%lt Spith a sultabie acid

as IGsl2@BBricThephes el iphBsphufitiadil Yr frEtidkéRetid NGA B8 an
ary%g i ti ogs in the range of 50 C to 100 C. Conpounds of

YAV gFQUInSyRRaT & benayipxucaaborath lg@u@omydmmmpveﬂ for
Hﬂﬁé/ t
exapr epgr 2 Zdﬁ@/&gﬁgﬁ g‘éérrgh %?ag etssécgl;a% %gwg{nnor} ;%bonah' gy frpatment with

a Lowislaclddonppmedd bdrel tmsiﬁatﬂuomataatﬁ) of %dliaﬁle\/a@ﬂétrﬁtﬁe prioRgting group
the present

b d
for F Y0 BiShage Bt At FOdtG @ Iy eLod sTmPaVaromay be rmoved by
treaBti DR twithikin DKy 15881 F02 BRarRple d%ﬁﬁﬂ?l%lﬁ%})ﬁ%}lﬁa%}{ rgr 'vﬁ{llﬂlydrazme

functional group nmodi fi cati ons
i N dvitabdg lgxotep@mg g\@pp@ortﬂiefdp]mfcgsqes fmntampiechnainph/goup, for

e P

_ arylmmhy]l desupf for eﬁ&fﬂﬂ'ﬁ) benzyl MHeQEPfotdOBn @bnditiorsUBsihk tab'@\r@:tprotectin‘g |

Ié ngtans of .an aromati c_ substitution reaction,
groyEspidincasss By asyith thewhaice af Riptesting aroups Tlawsbr exammple.sn acyl

gro@NéhcR%b BRhIk P hr %PQ:?%! é&iﬁﬁ‘hﬁy by'r]egm';vee%g%rr]te)s(anq%,l by hydrolysis with

reacti on condi'ti ons rocedures are
a sugplgMasersutines arhalkalomktahhydroBde tfbw{aarple Bthamp besodafm hydroxide.

AN FURRE! B diBiesh S Ebes ot B e Amavdgfor example, by

‘hydrigendtnaeits cdtdlgst ket H poEgGhl oncabogn acyl group

usi ng,, for exanple, an acyl halide and Lew s acid ‘
( sutPrigsle piplgeHng gravr for etsedoky gjovpngidor Eanpie bn Extedfifiying group,

for GAMRI R 008 B AR Lh R R oReo i e cRiRpiary Blrotyis

- with 7 bashbeehi depdiundeydride de forGxamhpR: a i gtrblgﬁ@hwﬁiﬂﬁlytb@%moved, :

cintroduction of a hal ogepo group. Particul ar exa
for %‘P”Wged E}’ E‘E%‘me%\g'tﬁ AR &?lad fFWénI?I% at 6T92B1s 261d chps trxﬁuoroacenc

acidgb0fdpetanAda Béﬂ?@@ﬁ&hﬁ %1$}Vm£§’5e W!ﬂ gﬁror ?}%ﬁl%&)ﬁﬁmy\%c}gﬁnanon '

hydr ogenati on with a ni ckel “cat
over; 3(‘%5’1‘131}’% setheaspeBadinoeorofarbydr ochl oric  acid wi t h

h f, al k lthio to al kyl '
D DA LN B By PPN s i
conxseonenabtechimqwse.aﬂtkmﬂﬁﬁé tiengdaherein it my be

essar /deS|rabIe to protect any sensitive groups in
é @Fﬁ%ﬁh‘ﬁ% efatsdhs ¢rippmeesdsfiisden ﬂ}ﬁrﬂb@'&@m inpentios possesses

ant1-@§xﬁ%§§(§fv}’ty Whlcqﬁa 'bEﬁ'&Weﬁ t@ sesf%ré gpsi IRJIZF dﬁoqf Agivity of the

protectioh are known hose
comBomdebhése ma}pepreemwhemgsegm}uﬂ;ﬁ eRByipleSudigLhe iphheedure set out
belod accor dance wi th standard

B-Rafin vitro ELISA assay

Activity of human recombinant, purified wild type His-B-Raf protein kinase was

determined in vitro using an enzyme-linked immunosorbent assay (ELISA) assay format,
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practice (for illustration see T.W Geen, Protective
G oups in Organic Synthesis, John Wley and Sons,
Jhus, if reactants include groups such@ses2005003334
““}ﬁﬁé%mscarboxy or hydroxy it nmay be desirable to
protect the group in some of_ 4de reactions nentioned
herein. A suitable protecting group for an am no or

wh?%r%%ggwggggs&ﬁu&iz{gghé{f%eﬁ éﬂ}gg%gﬁtaeggg C eﬁ?mbgﬁrﬂ glinﬁed
Hlébﬁgﬁ%}ﬂg% }q MIOUBhe F Ol 6X AETSeR 225n ML ROXYA3[ROMHK 1 and 10uM

or t-butoxycarbonyl ‘group, an

ade&foylhﬂﬁimw Wﬁblm gomivp V- (Zf}mdrceoyaﬂpl)plperazme -N’-(2-ethanesulfonic

benzyl oxycar bo or a ro 0
acif BRZEPRLIH @%ﬁ&)eﬁf%@@ B bRiot G I Bibvecn, 1mM
ra
ethﬁ?%@%%’. ﬂ%é*t‘mé'%%%%???? ) M CH LU HERES Tt G5B or withou

co@paul at Vhrisys doocentration, & a @iel acytiogvoumesidehplais 3§ﬁ well plates. B-

%a%gg@%y%&k%ﬁ%ﬁeﬁ@ nggglgﬁ§, 8 tg?r;fgr zﬁlﬁﬁl‘t CH %gQEpReactlons
we?éJ nﬁt?ﬁ@dewfi’@§@d1§6’r99f RE KAl A8 in 1)&1HEPES It Oaridd feubh R at 25 °C

I'thium or sodi um hydroxid Al ternatively an
fo;eﬁr)yxhgamu ané thtioasstapptd by mbdnycxanbwglll 7mdd BDifdy(fipel concentration

Sosefdn 15¢ HEPRS Graehissh /e SR UK s Gren HOSAHoAT g EDTA in
xol[{EEESELHﬁr" 9’91%%1’6& @%’8‘3 m%lﬁcrﬁnfg Y hrgRdif Q%Mﬁ%rﬂgﬁ%/ind incubated for

as a benzyl oxycar group nay
12 fhesfm\f’eldPlafeQ rwerexashziddn nimybdfgewmenatommnm\gé} I % Tween20 (TBST),

catal yst such as pall adi um on-car bon %%tIne
bl(wk@chwng SQEW@eg‘ép@( Forcarianhhertsidn °C, washed 1n ncubated with
SOH rg{%@i{aﬁ'ﬂ&g‘é"{lgﬁ Bl M%gé%lélﬁoégy fedl & é'gﬁm% Hffuteq 1:1000 in TBS

foEXRAPI £3C BwiHeB i BYTBIT Qh'cﬁ;b%ti%tml lBatrap IS lkl)tselﬁhmh
treatment with an ali%lan1ne for exanple

pertiirisshyinked moprodpyCelhbigosling) ditiied 1RGP A2 RS for hhour at 25 °C and

waé %ﬁ%{%}g%}iﬁa‘og@@ fgl%é;ﬁnﬁemg 8{61%&%(%5%%11 gxt% (gmggzﬁoéyl Plefrc%Zwas added
angd lf&ﬁbuﬂﬁ%ﬂﬁ%awon U ABOWin BQMRQan%Im Eet@?’\g@yaldded Blue

or an rylmethyl group, for exanple benzyl
ﬂu@mcm 9mdmdrwmmhctad<m sxdittion A2S apond eprisstanctiOngn using a TECAN

necessar i t.he choj
Ulgrla Qtj lfeiaﬁjﬁj B?t&m’xs 25 ga axﬁcg éé%sxcga%xllatec? usmgdﬁgtfel ﬂ% (Mlcrospoft)
suchyas t@ﬁe@ld tﬁé‘@@c}’de iRRitA astdy0 e @ipoRndBYf tbepﬂ’eeemlm/tﬂz@ntxon
for exanp drolysis wwth a suitable base such
exagntacrh acaivkta|1¢ss m:acnaiv %Qf)@iXG@Pieftm f@&@amg Eeshlis Wierg epigined:
oth ||_yU| oxt-de—AHternattve y| nethyt—group
B§ﬂ § a benzyl group may be Hgﬁbbgﬁ for exanple by
ghydrogenati on over a cat al yst [gugdg as
pal | adi um on-carbon A suitable protecting group for
7a_carboxy group is, for-exanplé34%1ester|fy|ng gr oup,

20 f nr Ayl nw-ni-lnl

o1 of—exaffpr-e—a—Hethyr—or—afr I group wii—cth nmay be
3|3ermved for exanple, by hydrcﬁ)r/%ys "with a base such

&'()Hﬂ?x%%di fﬂ%‘th&‘eas Qt of Bl iEVeANBA Bhefe fspPdsiiddd OfvRaceutical
e renoved for exanple, by treatnent with

compoampni whiahxrcompam:ﬂ zecmpcomg ahile fanmda ﬁ]cq:r agpharmaceutically
trifl uoro cet

I
acippieté SAORGEOS 508 fied neinblfie 31 B0 Gufs b‘rrltﬁééna?.r on”

pharmaceuttcally -acceptable diluent or carrier.

The composition may be in a form suitable for oral administration, for example as a

tablet or capsule, for parenteral injection (including intravenous, subcutaneous, intramuscular,
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over a catalyst such as pall adi umon-carbon. 25 The

protecting groups nay be renoved at any conveni ent
Wosj{,@(g@4gﬁ the synthesis using conventional teghpig %03334

known in the chemcal art. As stated hereinbefo

the conmpounds defined in theamesent invention

possesses anti-cancer activity which is believed to
int%g%glgﬁgl?i%@% B ?gtfegle[ygetg o}logl%%&%}olnvdrt ugsmr% Ii’or topical
adrainatmatien s wigtrmd?ne optroaR du fer rs@ihl ﬂﬁlnlsﬁﬁhcbﬁis@Wup&sR@fy

“inyitro a\fhl SA assay Activity of human reconbi nant, '

pur ¥ A AMNCHOPYDEPFRSLBNRETY e PEeaFeddn ckgBY ignal manner using

vitro.using an enzyne-|inked :

cmﬁﬁ%ﬁﬂ%&%ﬁ%gﬁgsassay (ELI SA) assay format, WO

2 OO@h@M&Mn@@T fEBR008) 00BB&ally 26 adhiigibreredas o fmasm-blooded

. h t - Raf trate; h o
ani LB HRS SO e SiPCe i LORERE bEcmg 49t aggway mvesses
theFéib@utEc%ﬁ?lerﬂé&nkétdolsé @@e?&b&’%@ﬁty%se idind MM 0208 O is

adenosi ne tri phosphate & '
empjog od. iadreyry/&e Hoily desgseri zxemssamly be~eti¢trhdmpsudihgnpaen the host treated,

the %%%%&E? n&u%e &u{gﬁ% glr%tg? HEBJE%: sei%i%i@esi W% treated.

Ac@jrhiy‘llg@rtﬁd bﬁafmmﬁtd%tsdg&aﬁ@ becdegttinddI A pade€ltifhez MNaLeating any
ré} )ﬁ HEPES buffer), with or w thout conmpound at
parijgylpiRiieBloncent rations, in a total reaction vol ume of

25l '
25 P8 S 2B BRSO G B componn o
the Remwtla gisor avpduaemadceiti¢adly adceapitdbie sadidhtreof) andefMeR heidbefore for use
uf fer and inc dat 25 C for 50

in i et AP e oGl B Rk d B of 101 175mM

EDTWVe(Halv 8 @duna @Rt €Y ¢t RNddL & RN theBreset ibFRNESn, or a

buffer. 51 of the assay m x. was then diluted 1:20
pharyaeruSO ZEATARL p salt therepbRRe: fhstive pati-tensasdgsnisarhicloproperty is

bel%@éd Arlse k?x{pﬂjcéﬁel??gﬁ f %ﬁ%%hpyﬁ?brg éj 09 A% & HER 2 %c:ﬁmpﬁlrgds of the

I ncu ted es were e

prek)anft irefkﬁutbrsa&h eRgecnand ak nkefgl 0.tk damen2d dﬁsEEs‘é?br medical conditions
& d wwth 50/ Su erblock (Pierce) faor hour at 25
megsated Y0 & 1 FAFTRISH- KA e Gisie germpRyags rwbertﬁ%mpmduce a B-Raf

1nhﬁf?ﬂo}59éf?é%@ln PRhns- Bﬂﬁﬁ%%l%ﬁﬂq{&ﬂ BPL¥n Ql@%l‘ﬂh&ﬂ%I gnal Idn 9)

| ted 1: 1000 in T for 2 h at C , washe
WI t'ﬁhUBBBﬂ'COmmﬁaD@@le\MftShntS@pdntlgo atovadﬁ 4 metoBifer treating cancer -

ser ero nked anti bod [ 1 :
onal R REEE R Sibing R R85 5 el opg RS U 3 progiges g amt-
can@ﬂ&ffe’dﬁx&h@dte&ﬂatdﬁe tBSparbBdthefindibiden 0gBRAY. per oxi dase
substrate (Quantablu - Pierce) was added and

f ol PRI AfPIIAEDG at the AnveaHon 5.a3PEGEhS, PosEEss QA BbgUSTROR-cancer
proggr’tl% £8)k 6 VR GonsBh lﬁeg f e rb@éx?&%terveﬂr@gﬁﬁ% BM\%%]] cancers,

etected at éxcitation 325 run and em ssion _
includingounqH@AN 420, wkinempl @pdlarehgsnid unatrg chalangveapéiasnas,

ol TR P ARG SaBBDA! F A ML RGO ieieAten will
posSdss b cRi@B 8dttvity RY LIRS tARe cancers. It is in addition expected that a compound
of the present invention will possess activity against a fange of leukaemias, lymphoid

mali gnancies and solid tumours such as carcinomas and sarcomas in tissues such as the liver,
kidney, bladder, prostate, breast and pancreas. In particular such compounds of the invention
are expected to slow advantageously the growth of primary and recurrent solid tumours olf, for

example, the skin, colon, thyroid, lungs and ovaries. More particularly such compounds of the
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exhi bited activity less than 30 M For exanple the
follow ng results were obtained: Exanple No IC50 (gM

W&Z(QJG/%%@&%? 0.347 33 1.93 According to a furg®egp20s/003334
aspect the invention there is provided a

phar maceuti cal conposition whigch conprises a conpound
of the formul a (I) or a pharrmceutically 25

mvgxg:t?oe %’ Pﬁarﬁa\%{ E% tlca 35 gﬁ%fgptagl% ? Eﬁol %)gplésgtéggi? rd%’ibl e growth of

thogd ﬂ)rt}llﬁﬁlty 2 ré:cﬁfrfeh&iohdfﬂﬂo@l@ RS drk @ﬁsoﬂﬁ%dbﬁith B-Waff @béﬁlally those
sultable for oral adm nistration, for ex as

tumpog Which preugatiratlyrdspensisniern Briaf fontheis gmﬁh @pqh @nrmﬁ Higluding

o SRR ORAT pRPERER sl COBR Bl pypctenty e

corhpfungs ofithe asesantdhedmitios asolsaful onthe &usmmsof)melenomas‘
rrujgﬁl on, for topical inistration . as an 8' nt nent
£

wsancendmedp this @snset Fivertiody thexg igproyided a compound of the :
forRt RRE@S ok Q?Manﬂa@e&f‘cﬁ %cegﬁgle%Q@&%r&?%%ﬁhé@ﬂé@ﬂﬁé’fogefor use as a

prepared in a cthe I on manner using conventi onal
meélx@mpmtents 5 The conmpound of formula (1) will

nor na ni stere oded. mal at ‘
O BRrortisddo AT, ShEC T b Ry W vidsh b e F compound
of tRe ULy (Ipr@\ éfﬂ@ﬁna%eut‘idﬁﬂ a@&Etalbceadaltyh@Mfe@g dofBed ﬁ@x@mbefore in the
Preferably a dai dose In e range of 10-100 ngy/k _

ma%fac‘@fﬁp@fwé%ﬂw%muw frethg @rqc\yw@@"sef apiiaf rl}téu‘elé@"aﬁffw ina
waﬁﬁ-b¥ %?gmgﬁpgﬁglag?n Apon the host treated, the
par

I cu route adm ni stration, and the severity
of Aheoridingnedss pectgftheciatedion ﬂﬁbrd\(sqﬂoﬂdﬁglhy: uséef a compound of

ti dosage be det erm ne ractition
the TS Oy @ R apy A BT b 2 Sl pRgReBTe in e
mafuthbtd 2 SRS Forl3€ 1@%@%%0&(!%@5%‘ -8R fedt ina
provi ded a conpound of the fornula (1), or a -

wam@iqme@aw@amp sagept abl e salt thereof, as defined

her i.nb e f rret h f eat
R8T mat il i B e PRI 0o 1AL ERP ot R
corﬁ;ﬁtﬁln@@lﬁﬂ&dﬂﬂﬁuld ¢h) @edphaﬁntadeenmwmpmmwmﬁ themof, @ défined herein
har maceuti cally acceptable salt thereof, are

befeyerip dhq menyptieodAcsdicanent ©r pf eﬁhw%@@vwﬂr@eiarxoma papillary
thyR$ hBY&Hs, cﬁol%ﬁ 1§ 5158 § REloh cgmg?fov gntcﬁrg Yung cancet, leukaemlas

properti és. |ng y 't he conpoun resen
lymph\wlmahgnaatmes empemtread andsdveorumsaf the livertihdnedyr biaﬂa!m,rprostate
seases or condi ti on nmedi al on -
brefi 2 BEB Ay B RGeS WO Wb/ SO HPs v lungs
anddRadee a-B-Raf 20 inhibitory effect in a warm bl ooded

animal in need of such treatnent. _ )
According to a further aspect of the invention there is provided the use of a compound

of the formula (I), or a pharmaceutically acceptable salt thereof, as defined hereinbefore in the
production of a B-Raf inhibitory effect in a warm-blooded animal such as man.

According to this aspect of the invention there is provided the use of a compound of
the formula (I}, or a pharmaceutically acceptable salt thereof, as defined hereinbefore in the
production of an anti-cancer effect in a warm-blooded animal such as man. |

According to a further feature of the invention, there is provided the use of a
compound of the formula (), or a pharmaceutically acceptable salt thereof, as defined herein
before in the treatment of melanoma, papillary thyroid tumours; cholangiocarcinomas, colon

cancer, ovarian cancer, lung cancer, leukaemias, lymphoid malignancies, carcinomas and
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Thus the conpounds of the present invention provide a

nmet hod for treating cancer characterised by

wol 0by/Pidsson of B-Raf, i.e. the conpounds may %THﬁﬁgﬁsﬁa@ssM
_produce an anti- cancer effect nediated alone or In

part by the inhibition of B:Rgt. , Such a conpound of

the invention is expected to possess a w de range of

nt i rties as actjvating nutations
sar el PR S, kR DR R AT e R bR
recurfegt bisdidngmbuis ofiette JkilicbRe, th9roidBLARMB ovRdRl | | ary
thyroid tunours cholanglocarCInonas col on, ovarian

and$carhng Wrickrtger feptuse ofithisaspsepetibe mwtehfa@n ﬁlemﬁpwr@d a

t L { t t
e b0 UL PR SRS R SAREED 5L . .
neea oﬁmmmmmﬁhenotvhtdne:ompe;s@ﬁdmﬂig&ﬁhg GUEET hﬁlnﬁpﬁ@ﬁ&:twe amount of a
acti ﬁéﬁ){? g@l nst a range of |eukaem as, 30
Conwaml% gpgle (Bner %@qu@a@%@ﬂ&a@%hblwlememoﬁ@ﬁésﬂxm@bove
bI a %@eﬁﬁr %Q 4 fuSpbes tﬁH:C(gf tAR a%]&%t Lt t‘lllghv.en{f&ry]rg{glg%@tlis RIfVviged 2

rost at e, reast an
methort for potiporgds aofi-cher effecin i mrm&ﬂ@oc&)draeﬁﬁee Gsutch ashaty in need of

advant ageou the grom.h of pripa nd recurrent

suc R F R RLTB sopprises JEmrisisipn B oo e aRiaH cHeat v frmount of
nipBYA@bTorh B gD, &Y RRERSicalNPIRRARIE LAY
“ ggrrpounds o Dha i o e sl iR Gézo(%’g;ég%sagggmed fgove.

i NVERRIdiRg togn ﬁdﬁWQﬁh‘fﬁ@@‘[ﬁ ofchis lagpegtelepe abvertigathtre is provided a
et PL 0B Rl ORET R A0k Hbab il Bhlodp Ginortad 2fon cancer,
ovaﬁaismnat Eﬂgwaﬁd&r Belfhémxzfssﬁﬂqjhaidl Malihasdes, Ch@Bidhs WAd §dcomas in

'gre | g{ ntly dependent on B-Raf for their growmh
the adgley cPr&ﬁ‘iaﬁ’gme%?rané?%?aéa andirady apd Aurenteplid

tumbid8 of Iﬂ'lerlskmc 0b18R, thgrl?)ch Qb h&' Bg%e"'smﬂ QYA BRoded animal, such as

Particul arl'y the conp the present I nven
marmren@devtf iichi treatrhent twhealt mmtnsei adreingstoimggo sdil usimal an effective

amo&tp gxgpé)glggtﬂgm%o@f%rﬁgghatr%g@q\é Pt%chQﬁtlbq%‘ szﬁt thereof as defined
herddBsforceut i cal'ly acceptable salt thereof, as defined -

herelnbefore for use as a nedi canent. Accordlng to a
f urlh Réwrthes ganeet offthe yenthwretheregm proivided ai phapnaeivded cerhposition

ol ORI 18, SR B MY Ap kbl Bepppl ot e

as dhﬁmeeil hebeh beferd in atsitexatmmuf}mphamaam‘uuaalwe@hce;ﬁaﬁ%ﬂﬁ@ﬁ or carrier
use. 0 t a B- .inhibitory effect in
for 55 T e s GB BF S Rl 2ol o TP P b gmeh as man.

' asﬂﬁﬁtfux@lferfai}%c! (SNEE‘HVQHMM&% it ﬁro@[&%‘d'a‘b‘ﬁgﬁﬁ&%u Fﬂ QhpRition
conpound o the formula (1), or a pharnaceutica F

whigfcesprrzsios écsrammdhé tesoformak (Bebi mplhrmeraitichiéf mceptahﬂe salt thereof,
as d%i?rgeélu f’m%@f‘d;eaiﬁ %’Jo%{a?or] Wi f}%]%?’f"ng%‘m{’%{y T tﬂjgnls |dﬂ‘é‘H’é gr carrier

ctron or an -an can

for waiimtle psodiiatians oMBNantACAREITRGt int: RarfbloB@éd irﬁ@lhllsfu@h Q€ man.
he invention, there is provided the use of
?{?)8 &5 psneRiofithe myp%nqq t)‘1ered$ p@v%g@@aéwcp@taqaﬂ gomposition

c
whiGF&RpRbL ?c&rﬂﬁéunﬁrb‘?rt}?eoifomﬁﬁ (@ebl QSﬁlarHl%Etﬁfhr&ally acceptable salt thereof,

as defined herein before in association with a pharmaceutically-acceptable diluent or carrier

for use in the treatment of melanoma, papillary thyroid tumours, cholangiocarcinomas, colon

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

sarcomas in the liver, kidney, bladder, prostate, breast and pancreas, and primary and
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before in the manufacture of a medi canent for use in

t he treat ment of el anoma, papillary 20 thyroid
Wd ﬁchol angi ocar ci nomas, col on cancer, oé’@lr/bﬁibosmﬁswt

ancer ung cancer, |eukaenias, |ynphoid
nallgnan0|es car ci nomas and:ﬁprconas in the |iver,
ki dney, bl adder, prostate, breast and pancreas, and
pri mar?/ and recurrent solid tumours of the skin
recwpr@mo i€ ymairel of thaslge. colery terraid; Baps aRctagieh § yagn-blooded
ry ect of the invention there is provided the

amtﬂéﬂ&? a%?gnpound 25 of the formula (1), or a

phafrheBeRif inlbltyryacaantmdbinesidicteintrdoreafay tmsapphitd medsole therapy

herei nbefore in the produc n of a.B-Raf inhihitor
or gy éfiﬁop"enma?‘\%%tﬁ FasotRatpou Hg he dRERlR CRAKENUAR éﬁaﬁeﬁfgor
radﬁ&hér%?ox@ﬁ%&heﬁ ?&cﬂ ﬂl\é%me% t,{]]@r 1%clh§e BROM H64 Jrit& following

use of- a corrpoun e forrru , Or a
catpgtai'enaéemtt hoadurpgageept abl e. sal t ther eof , as def| ned

her ei nb t he uction of .a i -C
M) ef 1 %’&ttpf&h‘o 53%\)@1;}%’}‘%@108@5%% "HRY Wﬁf °°§‘EP&?1""Q%?§S§-P§ -0 ﬁ ised in medical
ondRES/, gmdhgastaqcﬁatfntgratgmg (fﬁ)ﬁ@lalﬁ{;ﬁe oif- gqsmel tmwﬁm@r@?/clbmsghamlde

is provided the use of npoun t he fornu l)
mtmgeiarrwhtardm@mhaﬂ@aphlyraa&)@é@tbalbmléh@aaqd niesodetas); a@tfmetabohtes (for

n f

exa I(L. ﬁ?ta P!}?{s%h@h a%ﬁ%o&é@dirrfsﬁd nlgﬁ 11%% % qbggd;%%c?lnag@éﬁ ltitrexed
meﬁﬁi&@ﬁitﬁ:, YY@ideanatdadii@ andhydgxgane; earnntdrmmkaenbﬁacs (for example

nmphoi d | i gnanci es, carcinonss WD 2006/ 024834
antb@mh@f@bga%?g@@m %&OHFE’@H%"%CWh YoofyFin, &i?*&rd?é%}ﬂ idarubicin,
ml&hg,&iﬂﬁt d&h@é&%lﬁanémﬁ%ﬁm Bﬁﬁﬁf&ﬁ%geﬂ@@fopékﬂ?ﬂié’vmca

an recurrent “solid tunours of the skin, colon,
alkeloydsdike, vinamstise, aimbloting, ivesiesing st vinpygltine and taxeifelike taxol and
tax{gfeg%):'l%rgiqnggmts%%rﬁ%edﬁsg)ﬁtogﬁ g&d%garlﬁgl\égg%lo%%hyﬂﬁgﬁxbnsshke gtoposide and
ten§fdsRie! arhdicAndasbtdtaf @ hratbiatin);such as man, in 5 =

need of such treatnent which conprlses adn1n|ster|n

(ik o sePettihrgrals HAh aF FUiOETNAR BT A% 2B ledame iy tRTEmEEDe,
ra1§ gér;f;glo ofokd fe%%nd%g&%%gg%@woggg e @%9 gg&g?%ggl}agﬁlsgfor example
full esartatit) eannﬁndrbgmséﬁnpemmpiﬁ bidahltanmvle,rﬂutarmdtehmheamsie and cyproterone

rovi a method f oduci an anti-cancer effect
ool L P Boteto e R 2ot Fu ERaie R DR reli and
bufah) tp’rsgés Bhs otm SRNHRBEISOS! @gtmeljn ﬁé@ﬁﬂa%n}lﬁltﬁﬁl(fbr example
ani mal an effective anmount of a 10 conpound of formula

as giidstroonie, detpizaleimareralt aad ¢xprmstonptant lighibitdrs of heredictasasuch as
f ﬁfl(.ped above. According to an additional feature of
WP aspect of the invention there is provided a

(iiiyet PeeneivHidteahibiean® 3010 MRasiBREbl bampld Myfalibploteinase inhibitors
tunours, chol angl ocar ci nonmas, col on cancer, ovaril an

likg gﬁ@gyasta; qmigm@gﬁgré,of UfQkines e maggmog%%@p@r receptor function);
(iv) n@ﬂﬁ&@% gisa%g%ﬁf HLRP AR HAD q’o?&raﬁa%g@sglch thhibifes lﬂc}{ﬁg growth factor

prostate, 'breast ancr eas
ant}ﬂfddﬂﬁ[ yroavtidl facee veceptot astlodids {oar txample ﬁxaﬁntxtdnbb%dmtrbpdy

col on, ro | ungs and ovari
wagipirait, (AR IR HATe P e fpody, b B heel) v syt
traf FPREd ﬁﬁﬁ)lt@gMI@' trﬁ'iﬂlﬁ)gs, HRoSAd BinddY ifRbit&R 288 k&Gl MRonine kinase

inhibitors, for example inhibitors of the epidermal growth factor family (for example EGFR

family tyrosine kinase inhibitors such as N-(3-chloro-4-fluorophenyl)-7-methoxy-6-(3-
morpholinopropoxy)quinazolin-4-amine (gefitinib, AZD1839), N-(3-ethynylphenyl)-6,7-
bis(2-methoxyethoxy)quinazolin-4-amine {erlotinib, OSI-774) and 6-acry1amido-N-(3uchioro—'
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amount of a conpound of fornula (1) or a

phar maceutically acceptable salt thereof as defined

db‘ﬁ»ﬁ@ézﬁs fefore. In a further aspect of the 'n¥@&1@dﬁﬂo5/003334
ere 1's provided a pharnmaceutical conposition

whi ch conprises a conpound ofyqthe fornula (1), or a

pharmaceutical |y acceptable salt thereof, as defined

erein e ei ssoci ation with a
R SRR e b B B ben awine s A PED). frgample
inhitS@rd df thdI6] a&[&@@ﬁ@é@%}o@% BB Balily zﬂ{?i‘ 1*6% Hh?o%oré &k the
a war m bl ooded ani nal such as rra urt er aspect
hep@focm@@\ﬁthefmtpbﬁmiber e is provided a phar maceut | cal
| ses

f
(v) (1) e "PDQ Iﬂéllgg%ﬂ%?g%% hp§p \g{glgg gﬁg& ef,tstoE gixstgg]i;plejndothellal

grodfh &@tdﬂqfféﬂlﬁdmfiﬁrtﬁé é‘ntpeﬁsgﬁﬁr EfHORRSACd At g,LrQ\'R}tWaEl]& Fhtibody
pharmaceuti cal [ y-acceptabl e diluent or <carrier %or use

bevapizpgab MWU@W]&?HWUQW -%mh s dapedisclesddgn intemational Patent

AR FRET o 5B oo By MR DGR R0ES
commmpd)sslhhi work byhitidt m@hmls@egfoaem;m@uﬂ@lnmﬁe ﬁahi%;t&f&rdifk&{t@gnn

é%g phar maceutical I'y. acceptabl e salt.thereof
av “&é@qfff@ﬂl%éWé‘iaﬁnbefore |n association with a

ph V. r rrler
(v1)us Z\Fa{gﬁtﬁtgﬂqh@e nﬁ%ld&a&e@ﬁ% ?@(%h onﬂar atb%&4 FﬁmPHWGg dascfosed in
IntdruatoualsPatah dipahigitoas WD 908 $66, 07@00@1/40&&910793@ 00PM859, ap001/92224

' W@ﬁgﬁ%ﬁﬁjg&&?@%ﬁpnoggkg%ﬂ a:arlcgglsqo: ﬁ the liver,

15

20

25

30

_ and 3 BPRIQa

s b asgt SR Gy HOFRE AU RRTRR I v

331§I§c@ﬁ0r3ema@ata|8@nh&mmrs of the skin, col on thyr0| d,

(V“%ggtflﬁﬁpé%va 30%%%: lg‘fliqgl:l/\lg %‘{STY} eggr?ﬁgerﬁppac@p lfffeta replface a%errant genes
suches sienhaef g33eraBYrhe BROWU | 66BREA2, SOFPT QehaBect enqgr\ﬁe pro-drug
involve, in addition to the conpound of the inventi
theraBNABREGoBRAEISUELASTBPSP USMEE yrasiTiestenminaps, tymidine kinase or a bacterial
]ﬁ%g ude o
nlﬁgnﬂg?ﬁ'é@%ﬁ%ﬁﬁﬁx? r&a@ﬁ%&?@%@a&? Em%lft orferfancetto rs?,garenotlile:rapy or
radigtherpy such( as)malhtdrpg nds1sfmageneethaapy,neopl astic drugs
i nations .t her s used in medical -
0”6‘%’8%’1“8‘53“% ARFFoaEhes i @P%g R SAGBRIcX(YigP 2Bk Hripie approaches to
incrédse1d Adrhiho oS REB] SdtieRs kel QGHEOSCLQH %ghg feot{(])hé& i okines such -
. .nustard, nelphalan, chloranbucil, busulp an an
as mpltl?tt_lfeb%rlé@éyukuaﬁtor ﬁwabv@yqetm@rwr@ge t@lory stiphleting factor,

| 3PP’§’@PJIIJS 9 B &8ss %C&Hgi%f:rféé'g%??&\éﬁ% lfsu{gr tég(né;%ecte% immune cells such as

uor our acr |
cytakﬁtelﬂimm‘ﬁm&ﬂei;:n@‘yttco&:lllaeapgfcablhd'sQﬁ!n@%yﬁﬁ%ebb‘ﬂfs%béﬂr&ﬂeur cell lines
ant i t%gour ant i bc{ otics §)f or exanple anthracyclines- :
FP%EH%EWN Iy RiI§AB9diES; doxor ubi ci n, daunonyci n,

(x). &‘H‘ dy@té' 1ﬁl'11thor's Wdﬂ?ﬂgfd? exarIplb OTHE ﬁ%&tl@%ﬁgwwﬂr%on) b 8% ther

amycin); antimtotic agents
mhlbqthrapﬁqulscydq@ewmm &tgi chegkpoim kinasd)i mﬁ;b:mrsmfemrdi@ka;asiz and

e taxol 15 taxotere
othef ﬁcp%%egdwog%e@pé@go Srﬁﬁ‘gkfﬂogf@sfﬁﬂ“laéwgiﬁg gitotic kmeems) and histone .
deacpilped@pbydik.ahaxi ns | i ke etoposide and -
(x1) endothelin antagonists, including endothelin A antagonists, endothelin B antagomsts and
endothelin A and B antagonists; for example ZD4054 and ZD1611 (WO 96 40681),
atrasentan and YMS598.

Such conjoint treatment may be achieved by way of the simultaneous, sequential or
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t eni posi de, ansacrine, topotecan and canpt ot hecin);

(i) cytostatic agents such as antioestrogens (for
““?ﬁﬁﬁe ? Janoxifen, torem fene, raloxifene, pereB2005/003334

drol oxi'tene and |odoxyfene) oestrogen receptor down

regulators (for exanple fulagstrant), antiandrogens

(for exanple bicalutamde, flutam de, nilutam de and
sep%}/a% e%s?r[éo hé Qldmgﬁqqﬂcg&lgoﬁe[ﬁlg%fqﬂé ﬁga(fﬁ]l'eﬁtt §11<9{ co tion products

agoni s for “exanpl e goserelin, I'éuprorelin an

emplegelietdmpounps ofbit ingamisn (itin &malnrpdg,e raggakbdrided hereinbefore and
acetate), aronmatase inhibitors (for ex

pl
t BMPP%C%WQE‘EY%%@ %eﬂ‘v‘ﬁﬁ%‘?6’1%%?9&%3%;{%‘%;) and
| nhi b4 wa tﬁftlllegﬂu%:qglﬂ% Etl(,SHl%PﬁCﬁ]% tHe B S?l#cg%fféﬂﬂdq (D and

Agent s it ca er cell Thvasio or exa

' therrqﬂnahhampnmnaély raamtab%saﬂxs teradso WBbful bk pharaatotagitdtto@m th the

i tor .0ki na Iasn1no en activator rece
exeliheginb S s RO P0G g G of SNt IPLiReEr BHetion of the
efféc% oEXRIPRbA TRCRaf 1ﬂhh%r£t9ﬂ:y5amrﬁ§lls Yol 4rQu Boésafé'bgfts monkeys, rats
anti bodi es, growh factor ‘receptor antibodies (f
anciammp-‘lisevamh@ thnsgardrfiohaew serdpsuldyagentsast uzumab -

Tj’]sf]%g aiao T’\gﬂﬁﬁg Spgnlarr%crc a’(rllcgl %?ergéjobsufoﬁ)h %)BO%?%%/@% Sg%gd medlcament
mahmﬂabdatd iemsues; the @Remetivd maAgeetetbd BinbedimeaRGBL the compounds of the
serine/threanine kinase 30 inhibitors, for exanple
invengieseiteddreraimalse spRi¥r mal growth factor fanmily (for

le EGFR family tyrosine kinase inhibitors such
E‘@sﬁi@( 3-chl or o- 4-fluor ophenyl) - 7- met hoxy- 6- ( 3-
nmor Pheinvaspmopdbayovgbe azodted by therfbhewpgefontlinntibg exAziDles in

| Whtﬁig?@eﬁ‘?éﬂg @é?%d%y?gﬁmla)zo?l 2-4 anmine (erlotinib,

(i) (Rlpefatdrs ARG @mas @Méx@é@ OQsilk (8 CoY @At RV 2O0QBA QPAR 3 room or
PCT/ GB2005/ 003334 -

ambiefi @W@@ﬁﬁmﬁhéu%-ﬂ( gtem:remem&prrm% B n&zol i n- 4- am

(i1) qqgatn Cs'ol&t?%%%)ere Egédooﬁfw%ﬁn@{ﬁ{ousrl?ﬁlg ts%ﬁa% F%a:};%éa)gigrﬁﬂgf golvent was

derived y ‘an

camedh bl Ltsﬁfng ofary h@pobee@atrﬂeweeu@ﬂcpmdsuﬁee(éwmoﬁm?dsl:als,
i c agents_such as those -which inhibit

t
4, St%‘gﬁﬁia‘g’?tg g’%iﬁﬁ@&ﬁﬂ"‘%ﬁ‘e gheH@ i@l 5 growth factor,
(111§ fnog{en@r)épmﬁ)é @J&é'éeof%‘ichoﬂsa\ﬁ&woﬁlSwg@gftﬂl@ Al re&8ibh txﬂfe@‘ﬁfel'bwen for

actor antl body bevaci zunab [AvastinTM, conpounds
illusgathoramly;hose di scl osed in Internatlonal Pat ent

iRy afsf e MG mt R R 1y s RS oAt anaior

mafeGRarilgan; (for exanpl e linonide, inhibi tors of

integrin. avp3 function and angi ostatin); gyi) , ]
(Wa@émra Bivea rfferg Ingragige Rl asd @re 30 neespATEY éisqsaw irhgan jpgbtained

oy B e RsPBB o eea b P B8 B0 masmel “igsrees

(vil 8RR Zdven, MBUR A4 434 tm%mm@at—:m%&;s fowimiajor draghestia peotons, given
in 1532}%&)2? guelﬁf)g E;g%n)g)é]g{} | o t%g%ﬁ&h;‘?ﬁ ilane (?[\/FS)%IS e ?rgtgrglalts?antdgl%
determined at 400 MHz using perdeuteno dimethyl sulphoxide (DMSO-ds) as solvent unless
otherwise indicated;

(vii) chemical symbols have their usual meanings; SI units and symbols are used;

(viil) solvent ratios are given in volume:volume (v/v}) terms; and

{(ix) mass spectra were run with an electron energy of 70 electron volts in the chemical

ionization (CI) mode using a direct exposure probe; where indicated ionization was effected
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15

20

as |1 SIS 2503, an anti-ras antisense; 15 (viii) gene
t herapy approaches, including for exanple approaches

wol Rod/SRsAce aberrant genes such as aberrant .
aberrant BRCA1 or BRCA2, GDEPT (gene-directe%%§ﬁ§§wgﬂmxﬁ4
pro-drug therapy) approachegzsuch as those using
cytosi ne deam nase, thym dine kinase or a bacteri al

[ : t ase and r s to .incre
by B B QDL RBL Ao R EFBEr SPeRBiaR RSy values for s
are giieh; generaliy] onigidig wiesH BURAREhe ABER: hA LAPY P02 hhddniess
I nmunot h(gr apy approaches, including for exanple
otherywish Sfehiler Passupy guelppisddBhes to increase the '
[WiaaeNEgTe) joCile T Snat | t |ts,. sugh,as :
) st c?ileglﬁt‘%jétg&m%?tag%g}rln saﬂg@gausctgéh%ﬁjfsepﬁggﬁw fiprsvious example
the iambents esdd are theanilignalaptaiowaivarasap Bage usal iame previous example;
.'shi Gat.i ng.factor, approaches to decrease T-cell
(xi) %?‘8 }”%‘%}%%Véﬂé&l%}%w‘geewa%f ected i mune cells such .
as pki ne-tran J by ) S _ .
usi%éxg};t oki ne-t r?gfggz?ogg@ﬂ%%rl%gzﬂ}{/ﬁ ’r];'gjgsw%ag{?E gﬁf}aurc’mum
approaches usi ng dmpfyabptogphate;ant i bodi es; (x) cell
cy i nhi bitors includi for exanple CDK inhi-bitiors
(e;-fﬁravopi ri dol) tS‘ﬁ%l‘Yg{ P i nhibitors of cell cycle
chepkfroi nts (eg cheekfgiciylfthasg); 1 nhibitors of
aurora kinase and other Kkinases involved in mtosis
andE¥oki nesi s r eyl acstet; (eg mitotic kinesins); and
hi deacet yl MplalWeY ; 30 (X1 ) .
endshen ant agory Seetr i BhR e Redidifinion
antBIGOAR st s, “endot(mé)-212’ Bisddiphggiitsbshiseid, 1 ehigesHigii n
A-qﬁg g ant agoni st s;_ for exanple ZD4054 and ZD1611 (WD '
96 #0881), at r asentaimsHy lamBoroPBlcretbypgbpditmide hydrochloride;
trgabgent may be q%hf&gg%ﬁia\ﬁ@%. of the sinultaneous, _
sequential or WO 2006/ 024834 PCI/ GB2005/ 003334 - 32
sepHraat e dosi ng oftriflhesonseticwiidual conmponents of the

treatnept. tHuch c i-pati on products . enpl t he

B o S AR AN A MY
despeivbed her ei nbefian&oaRthant:hgqot her |
phar maceutical | y-active agent’ wthin its approved

doddYeCr ange. | n ddwkthysniphoxititiei r ‘use in therapeutic

t f formyla (1) and .5 their '
S 0 SRR ol BT bl B lasor e
paclpfiesilivagyel cgirgigks tsedlascortiing e thedemlrapFeRtinaAdtion obtained from

t and isation of in vitro and in vivo test systens :
Iscéofnct %Jé VRPN lopcalneVEdf$86t s of inhibitors of

(xiii?“ & eréérbﬂa@gl%n@ foY “@ﬂgm{gLé."' Ce@So 9‘%\%?%@@? B reverse phase’

25

30

abbits, nonkeys, rats and mce, as par
HPIde Gobimrf with devenshardpeut! e aad)80rtisy/2 90nn theerab ettt eth 0.1%

e ARERREHE BRI MAE BRGFR  { R bR B8 M usa,

andand preferred enbodi nents of the conpounds of the

_Snven i.on described herein al'so apply. :
(x1v) Parr Hydrogenator or Parr shaker type hydrogenators are systems for treating chemicals

~with hydrogen in the presence of a catalyst at pressures up to 5 atmospheres (60 psig) and

temperatures to 80 °C,



10

Exanpl es The invention will now be illustrated by the

followng non limting exanples in which, unless
wc?ﬁo%%ﬂts?f her wi Se 15 (i) tenperatures are gi Vlecpr/bﬁzmhl(mssm

rees Celsius (C); operations were carried out

room or anbient tenperatureggthat is, at a

tenperature in the range of 18-25C, (i i.) organic

sol utions were dried over anhydrous sodi um sul phate;
Ex ration of sol vent was carried out using a rotary

#agolin-6-
) _ errper AT Ure 0
xl_)g_(ni_fm;um_}@@nmds t he course of reactl ons was fol | owed
d. react.i tlmas stration
onI 11‘(‘?‘8?’??%&’&]@ &oﬂﬁl@f’s Wg "ggtlé?fpo ot on

metH}H@ h?@ﬁedfﬁﬂﬁtﬁ:t (Meth@BFOTAN0 eng, NMR)I rﬁrﬁ@? 9.t ﬁ’naroﬂmfa ethyl@g6azolin-
data; (v) yields are given for illustration

4(3@}19@6 @dethed 6041512 e deldapmp)), yRbER /aubenxidatdbag, 1.03 mmol),
B ZiNGe 0.6 A%og i t&ﬁ&{e TR trgeﬁé’c?l;v%rﬁ%% bay, (16 mg, 0,017

prepar at’i ons wer mat er
mmbBADhe edtion(mixiyre. \Mae lheaged/mrﬂo NVRr dathaThsrdactidrhvead tbemquenched _

wit] Fp A5t i b o O ARs tretnie Vetd Grted it aci(sat) and
thert dIgEJS@IFst) Byd Fe'nllcﬁ@g ubdYBEhR8d BResés. ei"h@%su%r@k@ﬁﬁsvas purified by

term hed at 400 MHz using perdeuterio dimnet
cohgurt ﬁhoma@erz@mmrd@g apdSEoIsygam (10ddsOHon FepMi)ste give 91 mg

oUEEhT R4V bl R AT Yar e B BV 40R [ W @ 1,
7.786Q| YENT. 10| DS), 314 (@, 8eD), 1.25 W) 1 U3 4®(s\IBE), (2\/1/7\/0; 31EY, M52 (s, 6H);
and (1x) mass spectra were run wth an el ectron energy

. mz4F270 el ectron volts in the chenmical ionization (C)

15

mode using a direct exposure probe; where indicated
‘ionization was effected WO 2006/ 024834 .
Exabeile<B200S/ 003334 -33 by el ectron inpact (El), fast

b ardrrent FAB) or eIe ESP u '

F or o IO g TEmpafds pera pioprty bhdre bbb Brpte S using the
mdlbg}gag@ﬁ% thee@asent mass are reported; and unl ess '
eumse_statpd the mass.ton quoted is (M-1) 4+ (X)

valhéimm[musylnt heS| s is| NMERri bed as being anal ogowéz t 0 | SM.

"\'\f nnnnn 1dedQ e

2 b éﬁl‘aqyén?ﬂémﬁﬁhb’]l i noj TH), 8ol Gl D8 20(s t hidde | Method
U‘@ﬁ’agl YNl hendgYi.ous }angs 1 Hg;v)nmezﬁphlg@w ng 87 and

abbr evi at| ons ‘have bee
O ((3-acthplehene-Bidazol (&5 YUL), TNANANEDNT SPd g dbst hly| ur oni {uMethod
m shexallsoraphosphates, T teld ahyds of g @n: 105
ylamino]pheny!} 1H), 6.79 (s, 1H), 342 (s, 3H), 2.19 |
benzamide (s, 3H), 1.74 (s, 6H)

3 3—(1-Cyano—1—ﬁlethy1 10.23 (s, 1H), 8.03 (m, ZH), 7.99 (m, | 438 Method |
ethyl)-N-{4-methyl-3- 1H), 7.89 (d, 1H), 7.74 (s, 1H), 7.72 87 and
[(4-0x0-3,4-dihydro (d, 1H), 7.56 (m, 2H), 7.43 (m, 2H), | Method
quinazolin-6-yl)amino} 7.38(d, 1H), 7.23 (d, 1H), 2.19 (s, ' 106

phenyl}benzamide 3H), 1.74 (s, 6H)




10 DMF NN-di net hyl formam de; Et OAc ethyl acetate;
Pd2(dba) 3 tri s(di benzyli deneacet one)di pal | adi um (0);

) "
WO%W““Z bi s(di phenyl phosphi no) -1, 1' - bi napﬁt ﬁ/qB;z{){),SIOOSZSM

EDCl 1-(3-di met hyl am nopr opyslz% 3- et hyI car bodi i m de
hydr ochloride; 15 HOBt hydroXybenzotriazole; - TFA

cifluoroacetic acid, DeaxaElilor TM
Exl @on{r(ounrlfl uor o- X4- sMMlhnyl Yim no] bi s(2- net hoxyléat haneSM
. _) vi-ch—cad orret rethys HOX—Ere

4 9p3 ((;‘(”t;yfmo{l Yk ef e ?‘b Sn )mip\jﬁﬁés%i)f? 8gﬁs’c o‘ﬁ?rm Method
CNE@OBINGA ARy 1S N 120780G0409 PiRE(s Papked; st lica | gy 04
gel cartrl dges used jaccording tao’the ‘ranufactuyers
i hEEmthylghoxbB 4i ned (i, ghi), 1.8€0, 11pd, 404(’1‘10@H§upéri or. | Method
street Lincol NE, se
G Pl% %mq‘&na Oéinl'@on LF‘Fé (q*g?‘é' JQQREI\’I@ N /A 18 rever get07
phas@ninblphen@p! um di7oe 51533 n 20mm | 00 and
50mm 258@n vvater/'ace%HoDnl trile vv| th 0.1% 25 THA as
wobﬁﬂzémﬁi@ase obt ai nled from Wt ers -Corporat i on| 34, .
1 VIIIUI N, HSA: Xt Patr

> Hyglr@g@e @g? G Parr| X @k@&éggﬁ%?gée%g@s HPe | Method
sysiethiyb4faxo-34-eat i ng nh)@m99@é SH)W. Qm(chml)ogeﬂ n the | ggand
- pr&@ence of a catalyst at pressures -

~ af HBEHIREREazBEpr i df)(ThrdD: 'fé‘hﬁbﬂﬁt)u?%%(m&@b T. 30 WOlethod
20064 Q24834 /GBZO 1 B-(I. :
: C@gno- ﬁJ%r#g o ?Qgi‘ﬁi 3.4804; 3 3R €, 104
{ petriBudrpmedrv])( 3 met hy3H)4- oxo0- 3, 4- di hydr oqui nazpl i n- 6-
y %flm no%phenyl } benzami de A stirred m xt ure
of met hyll phenyl ) - 3-( 1- cyano I

6 rrealmll&bwl A pemzan-de o JeEh %3 2194 334 O )Y,
6F br ono- 3- r{ret hyI qui nazo%-p%) 31| gn‘? (6?1 48 104; Eé\demOd
ol (3 onedlayl- ‘hwcﬂ } - sodi iy, Ba#1(s, BH)D’}(%(;: (59 MR [1.03 89 and
e, 1 ng, (R M)
T8 roaFahfint e sz((gbg%%(ﬂgor})g”) RGN I). The | Method
r el gtamma];mspglme wels7 deah e 92804, GH)08.442s.h.| The | 104
reﬁa él on was_then qu denched W th 10% Na0-|( aqg) land
exttiHeeremeivbn £t 0Ad. 3 18fyadMcs were dried mith
NagCd Csatge and 10 thgn Na2SO4(s) and renoved under
reduced pressure. The resulting solid was purified by

7 | 3-(1-Cyano-1-methyl 10.23 (s, 1H), 8.14 (s, 1H), 7.98 (m, | 565 Method
ethyl)-N-(4-methyl-3- ZH),7.89 (d, 1H), 7.72 (m, 2H), 87 and
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was treated with Pdy(dba); (20 mg, 0.022 mmol). The reaction mixture was heated to 80 °C
for 12 h. The reaction was then quenched with 10% NaOH(aq) and extracted with EtOAc.

The organics were dried with NaCl(sat) and thén Na,SO4(s). The organics were removed
under reduced pressure and the resulting solid was treatéd with 6 M HCI (5 ml) and stirred for |
5 min at 25 °C. The reaction was then quenched with 10% NaOH(aq) and extracted with
EtOAc. The organics were dried with NaCl(sat) and then Na;SOq(s) and removed under

_reduced pressure. The resulting solid was purified by column chromatography utilizing an

ISCO system (10% MeOH in EtOAc) to give 125 mg (59%) of a light yellow solid. NMR:
10.23 (s, 1H), 8.03 (s, 1H), 7.98 (m, 2H), 7.89 (d, 1H), 7.72 (m, 2H),,7.55 (m, 2H), 7.42 (m,
3H), 7.23 (d, 1H), 4.91 {t, 1H), 3.97 (t, ZH), 3.62 (q, 2H), 2.17 (s, 3H), 1.72 (s, 6H); m/z 482.

Example 32
3-(Cyano-dimethyl-methyl)-N- {4-methyl-3-[cyclopropylmethyl-(3-methyl-4-0x0-3 4-

dihydro-quinazolin-6-y1)-amino}-phenyl} -benzamide

A solut10n of 3-(1-cyano-1-methylethyl)-N-{4-methyl-3-{(3- methyl -4-0x0-3,4-

d:hydroqumazolm 0-ylamino]phenyl}benzamide (Example 1; 100 mg, 0.22 mmol) and 1 ml
of cyclopmpanecarbaldehyde in 1 ml of formic acid was stirred at 70 °C for 12 h. 6N HCl(aq)
(5 ml) was then added to the mixture. The solution was extracted with ether. The pH of the

agueous layer was then adjusted to pH12 with 10% NaOH(aq) and extracted with DCM (3 x
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cyano-1-nethylethyl) 87 and benzoyl]am no}-2- Mt hod

met hyl phenyl ) am no] - 4- 122 oxoqui nazolin-3 (4H)

bdopBifyd } piperidine- | - carboxylate 29 periGra00si00333
W P P 0. 23 (s, 1H). 803 (m 1r), 7.ggRa0s

478 Met hod nethylethyl)-N{32F(3- 2H), 7.89 (d, I H),

7.72 (m 2H) 87 and cycl opropyl -4-o0xo0-3,4- 7.56 (t,

30 ran)ﬂ}kaq, %réﬁl?l e Sﬁe%mgveéﬁd%n}fdﬁed(pggss%andéhellés:s?itmg i%d was

puml' 13¢] by)éb%@f[ﬂ cﬂ@c]:méto ghy bti Rzidd arl ISC@Esterdh (EEM&letlﬁlhbl ethylamine),
99 (m, enzam de 2H) :

thelE\maﬁ]ﬂF@ @ol%z e 1\ %ﬁ@n@wﬁﬁwa&m slwr\ﬁ{ Blg{cffétgbtzyeﬂow solid

63 SRR PRI K, R0 P ORH IRA8h, Pt 740,
tER0.30 (4 11, 7.20 (d, 1H), 6.95 (d, 1H), 6.85 (d, 1H), 3.42 (d, IH) 320 6,3, 190,
3ol Sx e 026,50 e 1), 528l 2B [od &3 A2,z Shgret vt -

4-yl ) met hyl ] - 4- oxo- 3, 4- di hydr oqui nazol i n- 6-yl } am no) - 4
- met hyl phenyl ] benzam de (Exanple WO 2006/ 024834
Exaaie 382005/ 003334 -41 17; 129 ngy, 0.440 nmmol) in THP

10 e BB me D et Chreitptf 2. Bhog -0

h@%@ﬁ lefd B raeth @B -Jii3 trketig1 QA6 0- 3 Jaedih heMliweEf)amino]
Cya dri ed V\/}l)ttahls}cl\sla%ﬁ(sat )ﬁan{élmt heﬁy Na2SO4( s) Sgggq“?ermved )

pheppidbenzemifedEaappledd ape thetl@dia%t@@nﬂafémgmﬂ%a (86% of a

v o221 8
Exq, q‘ﬁﬁ‘l’“‘g“% 72 (m ,\7 55 (m 2H), U7” 4%’7%@2‘5{

337 43. @anéﬁ}metﬂ%?g mz 5 11—{)48&@ (étLHg)lH) 4623 _fdilﬁllalaldehyde

63 2
(s, myl)ﬂw (s, 4 SEﬁtkH}sisz (dEkléhp|e 1 V)

3-(

Iyetrﬂ%ﬁ%r?%;ﬂfl['@-(z %@dr?))g}léémll NS 1}8 B, 4- di hydr oqu
| nazmdthyl=Boxd 8,4yl | am.oo(s} 14y, mSeStSHyil pﬂimyﬂ()) benzali de A
stijrred m xture, of

N ( @Mf@r@uwawfzw dEcHh $28 3 PRy RABLS -

t 7, 129 , | 0. 44 1),
g?b ﬁh@s @Qﬁﬂ}am %?&F?gﬁ t hyl ) si |n3| 1 oxy} gt hm;})))
qU| ﬁ:&zminmde4(3H onie (Met hod 120; 150 rTg, 0.441 mol),

ljimtnrf bt o A~ (197 Plﬁ .29 RLANAD (127

;)00

1

u Ut \.II\I A A Wy < | ] Lo Ja IIIIUI } L4 \&1T
ng, 0.044 mmol) in toluene (3 m) 15 was treated with
Bgfedda) 3 (20 ng, 0.022 mml) The reaction mxture
E—xwaé‘h@at ed to 80 C

3-(1-Cyano-1-methylethyl}-S-hydroxy-N- j4—methy1—3-{(3-methy_1~4—0xo-3,4f

dihydroquinazolin-6-yl)amino]phenyl}benzamide

A solution of 3-(cyano~dimethyl—rnethyl)—5-mcthoxy~N—[4-methyk-3—(3—methyk-4-oxo-

* 3,4-dihydro-quinazolin-6-ylamino)-phenyl]-benzamide (Example 12} in 1M BBr; in DCM

was stirred at 25 °C for 4 h. Crushed ice was then added to the mixture slowly. The pH of the
resulting solution was adjusted to pH12 with IN NaOH(aq) and the organic layer was
separated and discarded. The water layer was then acidified with 10% HCl(aq) to pH.6~7 and
the fine dark red solid was collected by vacuum filtration. Pﬁriﬁcation utilizing a TEVErse
phase Gilson (0.1% TFA in acetonitrile and water) provided 210 mg of light yellow solid
(27% for two steps) as desired product. NMR: 8 10.10 (s, 1H), 9.95 (s, br, 1H), 8.20 (s, 1H),
8.00 (s, br, 1H), 7.70 (s, 1H), 7.50 (d, 1H), 7.36 9m, 4H), 7.20 (m, 2H), 7.05 (s, 1H), 3.45 (s,
3H), 2.10 (s, 3H), 1.62 (s, 6H); m/z 467.
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for 12 h. The reaction was then quenched with 10%
NaOH(aq) and extracted with Et OAc. The organics were

wodzrobﬁ(%%th NaCl (sat) and then Na2SO4(s). ThePE‘fﬂﬁﬁQ{)&ﬁ)ossw
rénmoved under reduced pressure and the resulting

SO|Id was treated with 6 MHgh (5 m) and stirred for
5 mn at 25 C. The reaction was then quenched with 10%

l\laq-|(3§q) and extracted with 20 Et OAc. The organics

ried with NaCl (sat) and then Na2SO4(s) and

3-(Ieegaet niedesthyl-2d pe R RI-8 T EURR thyl A& e S dtHyREqB Blak dlin-6.-
was purl f| ed by coI umm chromatography utiTizZi ng an
u:.-ru:. oo -yiathexOhenzamideyi ve 125 ng (59%

f@ ?pglgﬁ?ﬁ’ § iz-ﬂ)"-"cf ah! gmgé\%m)l) 10 ;\ygrfi({ - %%ethﬂ gg@ Fethyl4-
oxoZﬁ‘ﬂ dxh@dﬁi]u(rmzol1186'1)yl)a1?14r2§p}(eﬂyl}bb‘ﬁzanﬁdeQ(—Ex@fn 161321) l2($rn%70 257 '
mmﬁlb,z ﬁ%ﬁhiofozsthés(ﬁﬁﬁpbdlsghwre@v%@ﬁ direg, rQﬁQSrrémnDJ I;B& (355 mg,

2.5% éﬁ{% %}d shfl‘%rar{z %%ﬁ‘al H @3055':? WA%&] Q‘F)%)Qgenz Q%g %at%d to reflux

for %bl 'ﬁha mit vods removed by ﬁltratlon and washed with acetone. The filtrate was

hyl et hyl hyl - 3- I -
cong(eél r§te yager rechﬂ:%& p¥ sg&re and the rés‘}duréevtvas puraﬁed%y a Gﬁso}’/l HPLC (0 1%

TF%_%J‘Q{%E&%%J@?%&% gﬂo)égg‘%%rﬁgﬁfoyé}}t%ﬁ&v@%lﬂ?(s(s%?ﬂ‘ﬂh@ 51030
(s, B)ch Sp apanétiad BaKy e HyR05 (s, br, i)OF.80 (r My 7at0 @ Wils 7.45 (m, SH),

73t 870 6 A oo i S0 R 8 has St 195

2H)et bgl(s 6H)em,gl-56af the aqueous |ayer was then adjusted

to pH 12 with 10% NaOH(aq) and extracted with DCM (3 x
‘WD 2006/ 024834 PCT/ GB2005/ 003334 42 30 m). The

' Exa‘?ﬁ@@?hcs were renoved under reduced pressure and the

ing solid was purified by colum chromat ography
3-(luCidriozi -nptateth SOM- Sysictiyt-6 PAVaRiyhanxb-34-diHyarigaRhzolin-6-

then by Glson (0.1% TFA in acetonitrile and water) to
&éﬁﬁg—'@é)%w& ght yellow solid (33.3%. NWVR 10.15
( S ,A E&'[')Jtlory o@@(i@mm%h@ me%y%eﬁéxy)-?%gt&?lqﬂ%a&% %%3}1? é)ne (Method
10911—3)0 mg, @571(mmoj)H§5 (1@)/85) (-ahethpthyvep20iC deid(Methd@l 490 89 mg, 0.471 »
55 1 :
mméﬁ fgg %opw?etéﬁ%tgm(e:&%z% I ‘llrf Emggkg 0 Eﬁlgﬁbme?m@boﬂh]gﬁ? was

Uea{eey&pﬁﬂgﬁg?@gg%@@ 5‘6(?%119516PQreﬁgw?yfﬁet}@aonB%ﬁxq% & BeC for 12 h.

Thegyamtion mamgtinched with H,N- {nd-emerhdtyd wBh [HtGAnETliwérgdmw(Wcﬁ dmed

i Rge s el caben Thencalte TUUE
was@@ﬂﬁ@&l Bd cl)\lmnrdh?orﬁ\(b%’g @&t%f%%rﬂlm @é ?1@0%% }(e§ane 4:1) to

1H), 20 1H) 5 formal al dehyde
glve71 Iggnggfhgl'pbyallqwgghc( @#5%)HTMR: 10.34 (s, 1H), 830 (s lH) 797 (s 1H), 7.88

(d, 1H), 7.73 (m, 2H), 7.56 (m, 4H), 7.36 (m, 2H), 3.45 (s, 3H), 2.14 (s, 3H), 1.71 (s, 6H): m/z
553.

‘Examples 37-103

The following compounds were prepared by the procedure of Example 36, using 6-(3-
amino-2-methylphenoxy)-3-methylquinazolin-4(34)-one (Method 109) or 6-[(5-amino-2--
methylphenyljamino]-3-methylquinazolin-4(3H)-one (Method 232) and the appropriate ‘
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(trifluoromethyl)
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7.94 (d, 1H), 7.75 (s, 1H), 7.50 -
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7.24 (d, 1H), 3.43 (s, 3H), 2.17 (s,
3H) |
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100 | 3-(1-Cyano-1-methyl -10.65 (s, 1H), 10.41 (s, 1H), 8.46 | 509" | Method 232
ethyl)-5- _(s, 1H), 8.09 (s, 2H), 7.97 (s, IH), _ and Method
[(dimethylamino) 7.77 (s, 1H), 7.60 - 7.45 (s, 4H), 75
methyl]-N- {4-methyl-3- | 7.26 (d, 1H), 4.38 (s, 2H), 3.44 (s,

[(3-methyl-4-0x0-3,4- 3H), 2.70 - 2.58 (m, 6H), 2.19 (s,
dihydroquinazolin-6- 3H), 1.76 (s, 6H) '
ylamino]phenyl}

| benzamide _ .

101 3-(1—Cy§1n0-1~methy1 10.32 (s, 1H), 8.16 (s, 1H), 7.99(s, | 588 | Method 232
ethy)-V- {4-methyl-3- 3H), 7.75 (s, 2H),7.51 - 7.60 (m, and Method~
[(3-methyl-4-0x0-3 4~ | 1H), 7.40 - 7.50 (m, 3H), 7.24 (d, 77
dihydroquinazolin-6- 1H), 3.55 (s, 2H), 3.46 (s, 3H),
yhamino]phenyl}-5-[3- | 3.36 (s, 3H), 2.50 - 2.60 (m, 4H),

(4-methylpiperazin-1- | 22-2.4 (m, 4H), 2.17 (s, 3H) 2.18
ylprop-1-yn-1- {s, 3H), 1.73 (s, 6H)
yijbenzamide




yl')am no] phenyl} 3.44 (s, 3H), 2.16 (s, 3H), 1.64 (q,
benzam de 2H), 1.27 (s, 6H), 0.61 (t, 3H) 95
= nmet hyl prop-2- 10.18 (s, IH), 8.25 (
- W@?@%’D%‘SH 450 Method 232  yn-1-yl)-N-(4- net hyf’f%’il’g%’ﬁ%",s"’"m‘*
7.82 - 7.71 (m 3H), 7.57 - .agd Met hod _
[ (3-net hyl - 4- oxo- 3, 4- 746(m 2H), 7.46 - 739(m
42 —cH-hry-e-e et Fo-2A—~{-e—t—3
EX3H) 'Campaugd v ) ani nof‘ﬁ‘ﬁBnyl} 1), 2.17 (s 3HP 472 sM
S, ar T N 3
0 [ e g oo 155 £ Y FRVRT O Err%%’zcs 49@ Method 232
- { 4-re{(OythetBylf4{-3xoBidhy || 115, 014 (sl HBH)Q7 (8, 119),- 7. 3 (m and 5-
2H), .and Met ho 4- OX0Q y , 1.5 :
- 74 ﬁilmilaril)Oﬂn'ﬁl qU| M%PMB 99?)(%\&1?%3 fg‘*/(dzlw 7. 4%‘3@3”1?3@
(m _ 13,46 (s, 3Hpe-3-
2, 17”71?»“““@267’&”@01 (t, IHQ’EEEQ%QS}?FIQ?%?S - Syhno-1 | |
10. 28cdtmamidd) , 8. 53 ($3.48Hp,3H), 846(s 3H352_1_1'K/&, hod 23pcarboxylic
metihyl et hyl ) -5-[ ({4- :ZH%D 7.77 (s, 1H), 7.63 (%, 1H 4
and Method ~met hyl - 3- [ €32met hyl -4- 7.57 (d, 1Err, 7. 489
/| Berk-Buryp ik {4-72 0X(-1§,24 ST Rd8 94 (s, 45),(7199 Gt 44 8. BWethod 232 |
10?5, )r 2& { qui nazol |(n m}é L ?s f H)és 2 17 S,e ©
3H)|, mith7323-(1@ m@ﬂh)fl 4phenil)} 7. &isnobl a?r&ﬁoﬁﬁ‘yﬂlﬁ) phenyl ) |and Method
met hane fonate WO 0 P 5/ 003334
57 r@&’d’ﬁ Y g@%f LR byl |17
10. Ziﬁlu ikdzolid 8 y1)ahind] (3.7, 1BI-(I)j, 19), 8613((3,,3}@11 1Mg8,hod 232
et hy 4- et hyl - 3- g% élﬁ 7.74 (s, IH,
and N@PMB enzla{nsdenet ME o2&, ) 7. 65 (s, 1H)} 7.58 - :
L O, R va_ ny L
10§I—D,4%£0£b’(ﬂ{jf[4 {:Ei)thﬁ y3| g%%ﬁgf élks?(c% 1H3/) é”i’4 4;9;) Method 232
3. 45[(§-snctiBHit-01d-1,3- (s (s, [myea By (s mHm)masqul) 34), 1] eid 4-
(s,| 3 1.73 d | .
3- (L gg}qﬁ@upaw&pfﬁ” 14 7293] é:{ﬁ)llil)g,g%é’ 1, Z‘é?’ll—l’, 7 g&hloropynid
(s, | PmiNBiRes, 1232 7.56 (m, 2H), 7.41 - 7.48 (m, 2H), ine-2-
‘pyridine-2-carboxamide | 7.22 (d, 1H), 3.44 (s, 3H), 2.18 (s, carboxylic
3H) acid
105 | 4-Methyl-N-{4-methyl- | 10.30 (s, 1H), 8.08 - 8.20 (m, 3H), | 466 | Method 232
3-[(3-methyl-4-ox0-3,4- | 7.98 (s, 1H), 7.74 (s, 1H), 7.50 - | and 4-
dihydroquinazolin-6- 7.60 (m, 2H), 7.39 - 7.46 (m, 3H), Methyl-3~
yl)ami'no]phenyl}-} 7.22(d, 1H), 3.44 (s, 3H), 3.34 (s, (’griﬂ_uororne
(trifluoromethyl} 3H), 2.17 (s, 3H) thyl)benzoic
benzamide acid
106 | N-{4-Methyi-3-[(3- 11.44 (s, 1H), 10.09 (s, 1H), 8.13 | 423 | Method 232
methyl-4-0x0-3,4- (s, 1H), 8.00 (d, 2H), 7.81 (s, 1H), and 1H-
dihydroc;uinazolin~_6— 7.61 (s, 2H), 7.40 - 7.56 (m, 5H), Indole-6-
yl)amino]phenyl}-1H- 7.20 (d, 1H), 6.50 (s, 1H), 3.44 (s, carboxylic
indole-6-carboxamide 3H), 2.17 (s, 3H) acid




ethyl)-N-{4-nethyl-3- IH), 7.88 (s, 1H), 7.80 (s; 1H),
and Method [(3-nethyl-4-o0x0-3,4- 7.74 (s, 1H), 7.64
7.50 - 74 di hydroqui nazolin-6- 7.58 L—Q
Wo(ﬁg%‘sma?. 47 (m 3H), yl)anino] phenyl}-5-[ (4?(3_5}.0253% Spo3334

1H, 3.59 (s, 2H), 3.45 (s, -gwethyl piperazin-1- 3H),
3.34 (s, 2H), 3.16 (s, 1H), yl)nmethyl]benzam de
B oG 2 2 AR 25— —A 232 —{5—3H

Ey 13%&‘}."%#&, 1.73 (gN 100 3- (1-Cyano-I - net®gl | SM

1059 P3-Cyano- N4 ety Ad. 190 3874, 119 paTe
e hy ) vEne w 8 00 (s,k(| ’2@,’ élgéggﬁﬂﬁ IFy 183 | Method 232
Met hd-mftiididretdi§Ham n@)247(ny, 2ZH)s7.96 HB.08 76 OH), 7. 45 ( and 3-
4H) | .75, methyl | -N-{4-methyl-3- 7. -1H), 4,38 (s,
2H) d‘%?ﬁ‘&‘i\(“&,h‘;“[“( et iy -“4'1-2%’<E¥U=ﬁ,%a ggﬁoﬂ%’. 70|- 2. 5&yancbenzo
(M| GiAmindiphSnis.  di MY eAYITZOy knB; 318l 2314 76 ($ic aci,

. 6H) §P% am }npg)l] p%gnyl } )k()enza?jri de 101( ’ tb] ] e acid
3- (| bepgamisiel - met Hyl 10(@2 H)s. 75K, 118, 364 (s3HLHY, 7. 99
(s,| 588 Method 232 et hyl). -nmet hyl -3- 3H), 7.75 (s,
2H)| 7.51 - 7.60 (m PRI [ (3- et hyl - 4- dxo- 3) 4

108H) | 1,3.Biehethyl-Ab@(m 3M)g5 (g ﬂ? RA3 (L AH), 7.95 (s, | 402 | Method 232
di hydr oqui nazol i n-6- | H%_{ .5 és, 21-1y, 3. 46|(s,
3H) | mpthybdilGompthehdt } { 3HIL.8B(36H)..5Bd) 1H2. 50|~ 2. §ond 1,3-
(m )E%_ _dAsqet hyl pi perazi - 2. m.4H), 2.17.
(s, g B’Q.Cﬁl@&@l ) pr op- ?%ﬁﬁl‘lé %%%@Fbgléféﬁ)( s, 6H) 1 Bimethyl'
yi] b@ﬂﬂ@tﬁidé—%ﬁrﬂiﬁ@ﬁ/ﬂ%@ﬁé, ROTBGB290%)003884 |- 98 Bix-
Conpound mz SM 1 -Met hyl - N-{ 4- et hyl - 10. 32
(s, PW?I}%‘PY{@IG%,%&&%K & SHOG- Meshdid) 232 pyrazole-5-
3- [ [ SrbBLMbe 4- 0X0- 3, _4- i1H), 8.14 (s, 1H), 8.07 (s, carboxylic
IH} and 5- di hydroquijnazolin-6- 8.00 (s, IH77.74 (s,
1H | 7.54 (d, Methylpyrid vyl)amno]phenyl} 1Hy, 7.43cid
fam 1L N Z_ 299 [ LY =N ) ai—ecati-nasa—dao2..4 (c

1097y | F5higeo BanethykN-14" 4 7012 C.dPpfoly (3 d B 9k g 4167 | Method 232
methyl-3-[(3-methyl-4- 1H), 7.86 (d, 1H), 7.73 - 7.82 (m, and 4-
ox0-3 4-dihydro 2H), 7.48 - 7.58 (m, 1H), 7.36 - Fluoro-3-
quinazolin-6-yl)amino] 7.46 (m, 3H), 7.17 - 7.30 (m, 2H), methylbenz
phenyl}benzamide 3.35 (s, 3H), 2.29 (s, 3H), 2.17 (s, oic acid |
‘ 3H) , .

110 | 4-Methoxy-3-methyl-N- | 9.95 (s, 1H), 8.13 (s, 1H), 7.96 (s, | 428 ‘Method 232
{4-methyl-3-[(3-methyl- | 1H), 7.72 - 7.83 (m, 3H), 7.53 (d, and 4-
4-0x0-3,4-dihydro 1H), 7.38 - 7.46 (m, 3H), 7.19 (4, Methoxy-3-
quinazolin-6-ylyamino} 1H), 7.02 (d, 1H), 3.84 (s, 3H), methylbenz

| phenyl} benzamide 3.44 (s, 3H), 2.17 (d, 6H) oicacid

111 | N-{4-Methyl-3-{(3- 9.69 (s, 1H), 8.13 (s, 1H), 8.01 (5, | 426 | Method 232
methyl-4-0x0-3,4- 1), 7.74 (s, 1H), 7.48 - 7.58 (im, and 2,3-
dihydroguinazolin-6- - 2H), 7.35 - 7.44 (m, 3H), 7.19 - Dihydro-1-
ylaminolphenyl}-2,3- [ 7.31 (m, 2H), 6.90 - 6.99 (m, 1H), benzofuran-
dihydro-1-benzofuran-7- |4.71 (t, 2H), 3.44 (s, 3H), 3.24 (, 7-carboxylic
carboxarmide L 2H), 2.15 (s, 3H) acid




10

15

103 3-tert-Butyl-N-{4- 10.21 (s, IH), 8.14 (s, IH,
7.99 (s, 441 Method 232 nethyl-3-[(3-nethyl-4- 1H)
W%%(@?@%%Mdl hydro 7.75 (d. 1H), 7.55-7.40 (m 61 Cit
qui nazol i n-6-yl)am no] 7.18-60,- 1H), 3.43 (s, 3H)
2.15 (s, phenyl)benzam de 3H) 1.29 (s, 9H) 104

dGhroroit{Amethyt—=3 83— (st T—8768(T; T
Ex 1uCOPgORRL hog 232 [Wﬁet hyl - 4- ox0- 3, 4- (s, SM

: &Mbtiy1-3-(¢320 (S 116)7 ang, £0.04 (s, 1H 822 423 | Method 232
IIZi hydroqwﬁ%zoﬁn- - (S lH% (s % 1Hj) 19

- Chinethgp4oixd-3,4¢ ) ani mﬁq pi&ﬁéng/n} (sns@ 7(9ﬁ (s2H), 7.41 |and 1H-

L Pl diheloe?, DAL BORIE T £ (Gl oo

4- Me | - 150 (d,81986.55 &, 20 boxyli
3H) | ﬂ%m tﬁ%}gglzlgﬁzl 37&% Gﬂ)g tb(oxlc;lqi% 4- & 98(?1;,0? e
1H)| mﬁomﬁ cagbomﬂ)lde 7. 5010, Bt (4 Ha.%%@o%}é) nazol i n- gacid

LeT. 6D

| “9| ) aﬁq‘”ﬁ%ﬁ“ﬁﬁgr{? "}‘e%gyl‘ é’?s((é”f}f)H?@ N sﬁ'@H) 438 5y Method 232

ﬁi{(Gl-ﬁ]EtlH?Inmo 3(4-r i) fgl. m@ ome); h)@|9)(s 31, 7.89 1s7 s, 3ihnd 8-
thy )benzoic benzam de {4- Met [ (3- .
11. pdihydroguipgzolinep- 09 slH),ﬂ—ﬁ“ -§5§ém42§) ﬁe%bd 232 | Methylimid
t hyh - 4- | 7 N i
et %f{beﬁlaﬁﬁﬂg éu. (s, 1 7@4: (gﬁ 2319766 go thH)%a‘ 448(% AN .-‘|)5a260(1,2

7
(m ﬁﬂﬂ)iazd[nﬁlai}ﬁyrﬁi-m@tl )élﬁd])nbﬁ){‘ﬂaﬁblb }2—1HS 371:120 (d, | HY alpyridine-
6.50_.(s, 1H),, 3.44 (s,|] carboxylic -
i,ndo?'@a@%z};—f‘%“%xam.de 3H), 2.17 (s, 3H) acid WO 2-carboxylic
200p/ 024834 PCT/ GB2003/ 003334 -59 Ex. Conpound NWMR| acid

mzi SM 107 3-CQvano-Ni{4-nethyl-3- 10 33 (s 1H)

8.36(s; 1H), 8.11 - 409 Method 232

[(3& thyl -4-oxo0-3,4- 8.24 (m 2H), 7.96 - 8.08 (m
-Ii’igﬂ)iﬁéd 3-. di hydroqw nazolin-6- 7.65 - 7.79 (m 2H),
3-(1-CA2no-1/m&8 ) Lp) ethphe 3{Rthil -0xc7—3 38
di r" zol -Gl \pmingdidyme beppami

%(rlﬁx% %%%lc %c;%?g Q)%S §1(?_%% o]lflw §addleq|}|_8 a Zt}x%gg solution of

3- (ﬂ Scyaﬂdfﬂqme_&'hyﬂah{/ﬂ—,]\’-%i)mtl@hd {I3-Bethyl-2- (methylthlo) -4-0x0-3,4-
dihydroquinazolin-6-ylJamino} phenyl)benzamide (Example 122; 0.070 g, 0.14 mmol) in 5 ml

DCM at 25 °C for 30 min. The reaction mixture was concentrated under reduced pressure. 2-
Aminoethanol was added to the crude residue and the reaction mixture was stirred at 80 °C

for 30 min. The crude mixture was concentrated under reduced pressure and purified by

reverse phase semi preparatory HPLC. NMR (300 MHZ): 10.14 (s, 1H), 7.92 (s, 1H), 7.83 (d,

1H), 7.61 - 7.70 (m, 2H), 7.47 - 7.55 (m, 1H), 7.35 (d, 2H), 7.19 - 7.28 (m, 1H), 7.13 (d, 1H),
7.04 (s, 1H), 6.87 (s, 1H), 3.44 - 3.64 (m, 4H), 3.35 (s, 3H), 2.11 (s, 3H), 1.67 (s, 6H); m/z

'511.

~ Example 115

20

The following compound was prepared by the procedure of Example 114 using the
appropriate starting material and 3-(1-cyano-1-methylethyl)-N-(4-methyl-3- {{3-niethy1—2—
(methylthio)-4-o0x0-3,4-dihydroquinazolin-6-ylJamino} phenyl)benzamide (Example 122).




0x0- 3, 4-di hydro 7.38 - 7.46 (m 3H), 7.16 (d, IH),
Di met hyl - qui nazolin-6-yl)am no] 6.50 (IS E'laH)%liI; 82%)%
3.44 (s, 1H phenyl)-1H pyrazol e- reiderfo )03334
Wdﬁmlmaf‘ .15 (s, 3H) pyrazol e-5- carboxam de
car boxyl ic acid 109 4-Fluor@i3-nethyl-N{4- 10.12 (s,
8.13 (s, 1H), 7.98 (s 416 l\/tethod 232

o 2D wAoLs)

E’?ﬁ] "“&F"’Zt"‘“’a"xgeé"i'.d?wbﬁ% ’°”7‘Z’s .‘“’iss'réf*ﬁ’] M
113 86-(1-Gyad6m0- 3- qunma (LTH?‘?}‘J?)@”E é'eng:g?nmjg%amine

17 - benz
(s rr@rh)yletmi)z& Hl)i, 1), 1762(—57 68)(m m)u,d 3H) 110

s %@f%‘?‘w* JRFTE e R T o cHS O R

- 738&tgy12463%®347£%nﬁdﬂganﬁi$ 114[?10%134 , 4-di hydfo 1H),
7 - .
qu ﬁ!éliémqhmezqhn)@rm na)). iﬂ)t(s 1H)26. 8@(8 1H), 3.84 (s,

3Hﬁyg£@*n%¥sb§§¢ N e A0S 3

BhdnyDbditdpmi&. 01 ((S,,3H9266M€§ ey 232

hael A nvr\Q/I. 74 (Q 1'-“ 748' 7 _8 (m

and 2 3- di hydroqw nazolln 6- 2H) 7.35 - 7.44 (m
Ex le1f619 - Dihydro-1- yl)am no] phenyl}-2,3- 7.31 (m
90 - 6.99 (m 1H), benzofuran-

5-[3d{Diytipddminelraf- uryanl- TH-M (T neflyl-320B -meBhdd - G603 3H |
. car boxam de 2H), 2.15 (s, 3H)
EEP08MIE03334 -60 Ex.

5 CO“%QQ#%‘@H}Z\'WM%%&&M 1@ % \Wﬁfl E%daélgtgé i bhtwad add®d 5-bromo- -N- |

- {4- rﬁgtbhﬁgy]} | B-1o8 y]34-4>x0{334 dxhjﬁ)roq&nﬂ:&h@sﬁ y]llinl)uno?phﬁﬁyl@ﬁmotﬂdd}mde
(Exéi}._f?l ]Ggl- gb@ﬁ u| n ol I%%I}I\é m];)eﬁ*;qe}hygqgmez 05?58 IP‘-nQ 15 mmol)
wasﬁxﬁhied 6l130ed dy be‘l)d;m@thﬁl rdpS2- yﬁﬁlr Qﬁ?ﬁ)é éO G4 gzl 72 mmol) W'_bth stirring
Pd(%lé]}d (;jg %?é/ggé%rrgcif qn}pL t(a@w £90 943 (rgnol)lw)are a@d@gand the reaction

10 was%va@&leﬁ i) 6(3?‘;:% for‘}ﬁg E‘)N?trga%ﬂﬁ%§ l-%g[dﬁlutegemgygt 008( %s I’nﬁ filtered
throug}hy gacbqiﬁiﬁa,za)idlcnnﬁentritd):l in Yackb. The/crabe prddudtias phrifidd on 40 g
Si0; usmg }IS dRc MeOH (10:1) as eluent giving 0.138 g of the title compound as a white
solid (69 %); m/z 467. ‘

15 Example 117
5-[3-(Dimethylamino)propyl]-N-{4-methyl-3-[( 3-methyl-4-0x0-3.4-dihvdrogquinazolin-6-

yl)aminolphenyl}nicotinamide

A 50 ml round bottom flask was charged with a magnetic stir bar, 5-[3-
(dimethyl_amino)prop— 1-yn-1-yi}-N- {4-methyl-3-[(3-methyl-4-0x0-3 ;4-dihydroquinazolin-6-
20 ylamino]phenyl}nicotinamide (Example 116; 0.05 g, .107 mmol}, MeOH (5 mi), and 10% °
Pd/C (0.05 g). The reaction mixture was purged‘with hydrogen and placed under a hydrogen
atmosphere with a balloon. The mixture was allowed to stir at 25 °C for 12 h before being
filtered throﬁgh a bed of Celite and concentrated in vacuo. The crude product was purified on
40 g S10; using EtOAc-MeOH (5:1) as eluent giving 0.045 g the title compound as an off -
25 white solid (89 %). NMR: 10.68 (s, IH) 10.33 (s, 1H) 9.10 (d, 1H) 8.80 (d, 1H) 8.52 (s, 2H)



yl')am no] phenyl} 7.24 (m 2H), 6.89 (t, 1H), 3.44 (s,

azo[ 1, 2- imdazo[1l, 2-a]pyridine- 3H), 2.55 (s, 3H),
W‘?Zﬂ%g{“ﬁ‘%i“ 3H) a] pyridine- 2-carboxam de 2-car bgpqybksos/003334

acid anple 114

3-(1- Cyano-| - et hyl et hyl ) - N-[g3-({2-[ (2- hydr oxyet hyl ) am

i no] - 3- net hyl - 4- oxo- 3, 4- di hydr ogui nazol i n-6-yl }

818 P B0 i bais o 8B 4T 617 3 (5 288 Tfuld) 1347 G 31
2.0addeg 0 28 Ste1r kNG ol it Tan29R (s, 30 -ov@NeHY; Imz 472,
-met hyl et hyl ) - N-'(4-net hyl - 3- {
[ 3-net hyl - 2- (net hyl t hi 0) - 4- oxo- 3, 4-

E di hY %qui nazol i n- 6-yl ] am no} phenyl.) benzam de (Exanpl e
—@E—g@—o" £8°070 g, 0.14 mol) in 5 mM DCMat 25 C for 30

- M NThd fflok@REEdrAfbulit Xiad ecpafs HyQRE SivkEdire of BRARSIe 117 using the
reduced pressure. 2- Am noethanol was added to the
appspRichde ptaing yeatertrd. the. reaction mixture was stirred at

P Y a Yo S I < S 4 J—
Il

+O—for—36—ntm S et e Was conceEnt T at T
OHRURYed pressurd m%rifi ed by reverse ph M

3 L PLC. Lk < ] . , 1
N R e T
LB M (Hokdthy17B-88- (|d H)2ZHPS (d7 119, 7.5¢ (m2BH), 491 H 28

3:(d , IH... 7.04 (4. 1 7 3.44 -| 3.64
by -opin 53,9 T P oo, P el )| %
511 metByIE3 andihgird 15 They fooind, QW) NMDOZ QIMBYIBI65vas,

~prepared by the procedure of Exgﬁl e 114 usi nlg t hie
apprupereliet-yilaminag medbr 3-89 (ane), 2.52 (m, 2H), 1.94

i S ) e T AT Ve

enyl ) benzam de (Exanple 122). 20 WD 2006/ 024834
PCT/ GB2005/ 003334 -61 Ex. Conpound 'H NVR mi'z SM 115
Example Wano-| - '10.14 (s, IH), 7.92 (s, 1H), 7.83 495

3-(PIATN IO AN i N G S -_ 2.7l 4-0x? ! ggx'zol?rx—@—s
yl)#n26phedylBbenzBmitet hyl - 4- ox0-3, 4- (m 2H), 7.21 (s,

6. BbPPE Puigition i PO PR PTB YOSy S 2 Ll p3 S nethyl-s-
oxé-3 4-8hdroduiddoliRIENYAnkiBE PRAMI HRn{ Snidd B xardpl 82) Gilizfld)a Gilson
HPLC (0.1% TFA in CH3CN and water), the title compound was formed by the elimination of
the h}}droxyl group from the TFA present in the purification solvents. NMR: 7.99 (s, 2H),

7.71 - 7.57 (m, 3H), 7.43 (4, 3H), 7.37 - 7.30 {m, 2H), 7.26 (d, 1 H), 7.12 (d, 1H), 5.40 (s, 1H),
3.45 (s, 3H), 2.16 (s, 3H), 1.82 (s, 1H), 1.40 (s, 3H), 0.89 - 0.74 (m, 1H), 0.41 - 0.25 (m, 3H);
m/z 450.

Example 120
4-[(Cyclopropylamino)methyl]-N- {4-methyl-3-[(3-methyl-4-0x0-3 ,4—dihydroquinaiolin—6- .

yDamino]phenyl}-3-(trifluoromethyl)benzamide

A solution of terz-butyl cyclopropyli[4-[({4-methyl-3-[(3-methyi-4-0x0-3,4-
dihydroquinazolin-6-yl)aminolphenyl}aminoe)carbonyl}-2-(trifluoromethyl)benzyl]carbamate
-(Example 47,0.088 g, 0.14 mmol) in 4 N HCl in 1,4—di_oxane was stirred at 25 °C for 45 min.
The reaction mixture was concentrated under reduced pressure to give the desired product.
NMR: 10.47 (s, 1H), 8.53 (s, 1H), 8.22 - 8.32 (m, 2H), 8.09 (d, 1H) 7.73 (d, IH)-’/’.S’F (d, 1H)



Exanpl e 116

5-f3- (D nmet hvl am no) prop-1-vn-1-yl]-N{4-methyl -3-[(3-
wo'BbdligA- 0xo-3 4 di hvdroqui nazol i n-6-yl)am pelRAS

nicotinamde 5 To a 50 m round bottom fl ask g]ﬁar @%"(}()3334

with a magnetic stir bar wasgadded 5-brono- N

{4-met hyl - 3-[ ( 3- net hyl - 4- oxo- 3, 4-di hydr oqui nazol i n- 6-y

)agt ol h£,0t4 ' e ;270 :
734 1 AP e e RO S A i 2126
3H)2).85- e (h, 2Mpd.64dded (ioRHwed 5bY.

- NN-di et hyl prop-2-yn-l-amne (0.14 g, 1.72 nmol ). Wth
' stirring Pd(PPh3)4 (0.100 g, 0.086 nmol) and Cul
| %glgqglg, 0.043 mmol ) were added and the reaction 10
d to 60 Cfor 4 h. The reaction was then
5 di I'Tiefdllowing cBtm@sand waiepdryd by illetpro@durd dfrExagipleal 20ading the
entrated in vacuo. The crude product

app@@é’gakoﬁnﬁ?ggﬁla@g‘nﬁo g Si QRusing Et OAc- MeOH (10:1) as

eT ng U. 139 e title conpoun e
Exgo ?gﬁ](p%gmg/d mz 469 M5RExarmI e 117 w7 FSHl

125- L3 {¢-DisnEs iyl anm nc)1pm|c(y| 1IH)L\I8 I54(m;myl?% 632 NeERathpld 26
- oxg 3 4-di-hvdroquifnazogl I n- am nol phenyl }
ni cHYIRAITPHEYA 50 mr3Eting’ Bé'fﬂt Hesfmwas chaf ged

Wt ryRa '
yl glrlﬁ ﬁﬁL n| cc')zt}ﬁhzlrﬁ %&-&9 23 (d %LIPG 0. 05| g, . 107
mm+2)metﬂ;mtﬂﬁelébﬂ) m), Wnla%), 21 Gn(IH;Qa Ig) | The| .
reaction, mxture wa g i th hydrogen and p| aced
und&Pg ?ﬁ ydfogen cs(ﬁg'gghgg%w% %)’ﬁyﬁﬁi oofi. Th

m x@mg&oy;@s},(@m_omec 6D stir at 25 C for 12!/h before
be ’%ﬁ filtered thrjough a bed of Celite and

ncane

co Pt B@MIHURaquo. The crude product was pufified
on ﬁg&)ﬂ& Si 2 using Et OAc- MeOH (5:1) as eluent giving
the title corrpound as an off 25 white polid

!

(D

(89 %. NVR 10.68 (s, 1F) 10.33 (s, 1M 9.10 (d, IF)
8.80 (d, 1H) 8.52 (s, 2H) WD 2006/ 024834
Ex 005/ 003334 - 62 17 (s, 1H)_7, 80 (d, 1H 7.55

f ol d. by th d
: Eiam&“l“@ﬂ%ff , 9%131 melyfihsp Safcﬁ é@ﬁ?{ﬂrﬁaﬁﬁé{h@wwamxde
< 0 l ne

(M Eabd @?netgﬂd sslfhx%@ %%M%@hgg%n@fgﬁﬁ )lgxﬁﬁﬁ&{liﬁ A(3H)-0

(?\/Ifféltqﬁiyflg)2 W@tﬂs o8 myrhol3-capsdum Thjbonate G%SQH& A6 mlﬁ)lﬁﬁmmf’ (0.040 g,
0, 08%®m0§ gg Pﬁﬁ]dbagr_gb J55 LI By d ¥l diBkar'® vl w886t at 100 °C

15 for 15 h. The reaction mixture was ﬁitered over Celite, concentrated and punﬁed on silica gel.

m/z 498.

Preparation of Starting Materials

20 Method 1

3-Cyanomethyl-benzoic acid methyl ester

A suspension of methyl-3-(br0mométhyl)benzoate (13.5 g, 58.9 mmol) and sodium
cyanide (4.33 g, 88.4 mmol) in DMF (25 ml) and water (1 ml)-was stirred at 75 °C for 5 h.

The reaction mixture was quenched with water (50 ml) and extracted with EtOAc (3 x 100



met hyl ) -3, 4-di hydro 7.16 (m 1H), 7.02 (d, 11-1), 3.65
(m quinazolin-6-yl] amno) 2H), 3.05 (m 2H), 2.52
1.94 phenyl)benzam de (s, 3H), 1.5 <
wé%ﬂg&%ﬂ%sg 0 (m 11 Example 119 3pd 820051003334

3-(1-Cyclopropylvinyl)-N (4-gget hyl - 3-f
(3 net hyl - 4- oxo- 3, 4- di hydr ogui nazol i n-6- 10

o ST LA PR S R LS80 S

resilihg fesidue was é)unﬁed by column chromatography utilizing an ISCO system (hexane-
0Xx0- 3, 4-di hydr oqui nazol i n- 6- é am no| phenyl } benzam de

thﬁgsaémgl\@’f@a UQ%)qu £playrlessaill YR > (10), ToR6TEAL IR 7.60 (d, 1H),
t { npound vvas formed by the
el(l m ng?ﬂg\é@oﬁ))?r?‘gqg %Jb J"? f>group fromthe TFA
present in the purlflcatlon sol vents. NVR 7.99 (s,
2H) 15771-757(m3H) 7.43 (d, 3H), 7.37 - 7.30
ds 7.26 (d, 1H), 7.12 (d, 1H), 5.40 (s, 1H),

4"15h€( ﬁrélg%ﬁﬂ%co%rfo%nésc‘w}ggé'&ﬁm edgt?y lgé g&c’fpiure%;’{ﬁeﬂ( 1 using the |

app@@;ﬁmté&hﬁnml&sodﬂﬁa @&mde

f\ ol anr nn\ll gm n_n\ et h_u_l_l_ N f /- 3__% ol

T oOPT YT

_M&ﬂb Q"B‘Pﬂuﬂfihydroqw nazol i n- 6- yI ) ani no] pheny| ™fz SM

A L L U T T PN

3 di hymea@wsqayaalofde - Y ettxppdrzbasy | -} 206 Method137

amholcarbonvll-2-(trifluoro han

4 ( Exaw{ﬁlyl&-7(9qu96891yg),thigpfmeﬁn@rboxwﬁt@4 N.HCl ijni82 Method 152

S eak I Oh R E Y L NRN F e URtor r odudely ! | Merhod 157

6|Of35154éf MQ;hgwg EhoRash ngagduct . NVR 102147 (Sthod 156
kg ! qﬂ? 7),1}%@ ‘2a?(m ?I—h 8 09 (d 1I—h0

\

77. 73M(ealyl iwymowtw)m@matm 2006/ 024834 177 | Method 159

£ 1]

" 1y | VRS 4R T E BRI E, 5ty 5 g o 1

1H) | GarBékyl@e 3H) 0.87 - 0.97 (m 2H) 0.64 - 0.74 (m

?I—I) mz 522 I:y::arr'nl e 121 5 The follow ng-.co vas
9 pr ephicdw! by cyaremstybebturcydfl Hupapslle3120 usi :3 gl &@0higMethod 161
appr ga?ﬁégﬁet starting material. Ex. Conpound 'H NMR m z
- -1 (5-{[3-(1- 10.32 (s, 1H), 8.54 {(m lIH),

107.963@3@1E>(mbme&@1) yaogel - nethyl in, 3H), 71635 Mmhod1'62
60

ethvlybenzovl 1. . am.-no) ')I—I\ 7.4

2H)
117, 25M(Eéhyl ﬁ*réyyanomz HyDiseyRgshReArPRoOBYIO8 (m 2H) 12678d\/1(e§h{od163

1226 (hErt-Butyl(diphenyDsilyljoxy } methy [)-2- 393 | Method 153

thienyl]acetonitrile

13 (3-Bromo-5-fluorophenyl)acetonitrile 215 | Method 138
14 Methyl 5-(cyanomethyl)-2-fluorobenzoate 1195 Method 164
15 Methyl 3-(cyanomethyl)-4-fluorobenzoate ' 194 | Method 168
16 (2-Fluoro-3-methylphenyl)acetonitrile - |1 150 | 1-(Bromo
' ' methyl)-2-
fluoro-3-
methylbenzene -
17| Methyl 3-(cyanomethyl)-5-methylbenzoate 190 | Method 166

18 Methyl 3-bromo-5-(cyanomethyl}benzoate 255 | Method 139




10

am no]-4-oxo (s, 3H), 1.99 (m 2H), 1.73 (s,
qgui nazol in-3(4H)- 6H) yl]propan-I|-am nium chloride

4122
Wﬁ?qg@ano | - met h~l et hyl ) - N- (4- met hyl - 3- { f 3- et (Y12 2o (o

met hyl t hi 0) - 4-oxo0-3 4- 10 di#&ydrogui nazotin-6-yl|am no
"I phenyl)benzam de A m xture

MefdbhF163- am no- 4- net hyl phenyl ) - 3- (1- cyano-| - met hyl et hyl )

'““g%nza de (Method 87; 0.26 g, 0.88 nnDI)

3- (l%mmm$WMhma241MzhmeIeétqul nazol i n-4(3H) - one
(Met hqd.182;_ 0. 25 caesi um car bonat e

( 0./gBofuton of %@fﬁﬁﬁmeshy?b?mrﬁ 869} m&@wbesterdw@@%ﬁﬂ)g,éﬁd mmol)
n RIS L8 0580y ITEL G € @S0G 1
iodidawa$ thlen enmﬂ dmlew;sélei b t@, Theanaeioh maikege arﬁdstm:hrdl dtnedCder 12 h.

silica 498. Preparation_ of Starti

Theyggcspp g}*éwrﬁzwa emaEnshal v mets (A mband sKiEaties with BOAG. The
o e R B ST 5 Py T S dproc
wassmdﬁattirby cylaminchbrdmat8&aphy @8izngmamISCO sysilf-(HeRnerE O AN do give

n s stirre t 7 r . h

5.5 P00 & Rdelieo Al e d i tAC el 180 Gioahas oo, 110,
3.80e81 St &d (wWidH), B, (3 X 100 WO 2006/ 024834

PCT/ GB2005/'003334 - 64 m ). The conbi ned organics were

dried and concentrated under reduced, pressure. The

g residue was purified by col um
Eue%ﬁ?ﬂ%ggggraphy utilizing an | SCO system ( hexane-
TheEblQ@Ahg tomgbweld vrgplepadgl ggftfzdé;ﬁb@dg)ul'dé@ﬁ\/leﬂgb? INl\@la_rég7th80
7. 1 7.5 m 1 '

appy, P%‘e}(j%‘f‘ a‘ﬁﬁ“eth&?@@%@s 3H:; mz 175. 5 Methods 2-18

M%Fe}\g%hgm&&g CONMpOUNUS~WeT € prepared by tiTe al[luyz i

usi ng the appropriate SM and so

20 cy dri-BenzyMadybs -(aneditet iy IZnaN 13-bMeE W hcid methy! | 310 | Method 2
3- (Jbenzyl oxy) - 5- (cyanorret hyl %enzoate 283 I\/E)\[thod 136 0.

3 NEBWYl 3-(cyanonet hyl)-5- net hoxybenzoate 206 Met hod

TS %gg‘giaﬁg%h&%gfwuF«}.H%h)o&;ﬂbgﬂz‘b%'gaiézmy&'wz'ﬁt Method 3
ester

22 2-Methyl-2-(2-thienyDpropanenitrile | 152 | 2-Thienyl

acetoninle

23 Methyl 4-(1-cyano-1 »methylethyl)fhi0phene~2~carboxylate 210 | Method 4

24 ‘Methyl 4-chloro-3-(1-cyano-1-methylethyl)benzoate 238 | Method 6

25 Ethyl 2-(1-cyano-1-methylethyl)-1,3-thiazole-4-carboxylate 225 | Method 5

26 Methyl 5-(1-cyano-1-methylethyDnicotinate 205 | Method 7

27 | Methyl 3-(1-cyano- l-methylethyl)-1-methyl- IH—pyrazoIe -5- 1208 | Method 8

carboxylate

28 . Methyl 5+( 1—cyano—1-methylethyl)—l—rﬁethyl-lH—pyrazole—} 208 | Method 9

carboxylate -

29. Methyl 5-(1-cyano-1-methylethyl)-2-furoate o 194 | Method 10

30 Methyl 5-(1-cyano-1-methylethyl)isoxazole-3-carboxylate 195 | Method 11




10

5 Et hyl 2- (cyanonet hyl ) -1, 3-t hi azol e- 4- car boxyl ate 197
Met hod 157 6 Met hyl 4-chl or o- 3- (cyanonet hyl ) benzoat e

W‘f/é@ﬁ)é{?d}g? d 156 7 Methyl 5-(cyanomethyl)ni COtlL@ﬁ&EZO%Z/ZO?,SM

9 8 Methyl

3- (cyanonet hyl ) - 1- net hyl - 1H pybazol e-5- 180 Met hod 160
carboxyl ate 9 Met hyl ‘

-GV LRyl ) - L-netnyl - IH pyrazole- 3- 180 Met hag, 1b&m
@gﬁag\gaﬁe 10 Met hyl 5-(cvanonethyl)-2-furoatel 166

et hpg-[4§ Y terf Buividipblenyl)silylJoxy} methyl)-2-thienyl]-2- - | 421 | Method 12
5-(cVanomet hyl )i soxazol e- 3-carboxyl ate 167 Met héd 163 '
12 | ﬂm(e{f{yﬂ%PP@UB{}‘t“?IIe( di phenyl)silyl]oxy}methyl)-2- 398

| jglg E%Oﬂbﬁoﬁg%g ny ig%gnt[e{ﬂ% plzﬁgmﬂlg Met hod %%38 Method 13

34 Me Mtythytﬁ (qutameﬁlaanwlz)mzth@lpy@;mb@uazoate 195 wemojMethod 149
164 194

M¥eth -'Ja (1@0m95he(32 -m@ﬂwlrgowétmﬁﬂl%wé}wl ) acet oni t P#4 e| Method 134

1.0

o0 S Y T R L ool o 1

Ehuvhyl 3=0r B-haAeorBihilbeazoake 255 Mpbimd| Method 15-
139 ' 7006/07 834 _PCT/ EB2005/.003334. - 65-__Mthod 19

- (1 @;fa%ucrroﬁemhshw@bhwi) Bewetiylproganaditiia hyl est éy8 A| Method 16

A S TS, IO [ eod 1

3y eal M’etht?atbrSﬁl_@LSJm E%ﬂblldﬁeiﬁlﬁgﬁwﬁe@m@te 123 3 :}Tflm . Blethod 18

eq) 5 iodide was.then d dropwi.se.-a

Thereactlon mxture was stirred at 25 C for 12 h. The
Mr ac ‘I‘ n m xture was then quenched with water (200 m )
= racted with Et OAc. The conbined organics were

34ricRana@ndnépyic@ntbéizer aentler reduced pressure. The
crude product was purified by colum chromat ograp

ut i | Azohgioamt ﬁé@:@yé%iﬁﬁthﬁ@t%ﬁlﬁ@n@%lﬂ pghyispier U@@%Oa 19;5.5 g,
24, g&ﬁgﬁ’[}gﬁ)oﬁrﬂl ?{;ﬁ?@&%@ e ;ﬁwﬁ’étééageds%r% mh?%rﬁ Qyé@xide (1.95

g)lm@?i? iswatéH)Che mdiztu08as dviztedad 25 90£@912 h. The solvents were removed _

“under reduced pressure and the residue was diluted with water and acidified with 10% HCl to

pH = 1-3. The resulting white solid (4.83 g, 94%) was filtered, washed with water, and dried.
NMR: 13.00 (s, IH), 7.95 (s, 1H), 7.80 (d, 1H), 7.65 (d, 1H), 7.45 (m, 1H), 1.60 (s, 6H) m/z
189.

Methods 41-77

The following compounds were prepared by the procedure of Method 40, using the
appropriate SM and lithium hydroxide. '

Meth | Compound _ m/z | SM

41 3-(Benzyloxy)-5-(methoxycarbonyl)benzoic 287 | Method 130

acid

42 3-Methoxy-5-(methoxycarbonyl)benzoic acid 211 | 5-Methoxy-isophthalic acid

+ dimethyl ester

43 3-(Cyano-dimethyl-methyl)-5-methoxy-benzoic | 220 | Method 21

acid




The foll ow ng conpounds were prepared by the procedure

of Method 19, using the
wo 264/68s334Met h Conpound m'z SM 20

appropriate SM and net hyl

PCT/GB2005/003334

3- Benzyl oxy- 5- (cyano- di net hyl -

met hyl ) - benzoi ¢ aci

met hyl 310 Method 2 ester 267-
3- (Cyano- di net hyl - met hyl ) - 5- net hoxy- benzoi c aci d
™ Bt Wbm?&ﬁd\kt hod 3 ester 22 m/z | SM
2-Nethyl -2-(2-thienyl)propanenitrileil52i2-Thienyl
44acet1bf(i)tamb+démem31 Methyy)l-5-(2- 277 | Method 141
Ié\l/eg {%Péﬁxy aérlgﬁg%%hh y)elge%oPthJ ophene- 2{car bhoxyl at e 210 
s T e YA e ST DRRARG 55 238
2-( Ioad;oambe beu:het hyl et hyl )-1, 3-t hi azol e- 44car boxyl at e
22 Net ho 26 Nt bl
46_5-(|4E?bb?ﬁ%%(lrf@ﬁmié%%ﬁrlyﬁhv%q%te 2824 \dsiber 74 27
Metlhytg 3- (1-cyano-| - met hyl et hyl ) - 1- mgt
vi-lH pyrazole-5- 208 Method 8 carboxylate 28 Met hyl
475- ( ﬂ—é&@mmd-lmﬁglﬂhylb@L3}thi|aznket4qyI - | FHpynadahed 35 - 208
Metih car.hoxyl ate 29 Met hyl
5- ( 0 éP{BC Piftet hyl et hyl )-2-furoate 194 Nethod 10 30
48VetNYkthyl 4- ([(zert- 260 | Method 180
5- (|1- cyano {F( er?et hyl et hyl )i soxazol e- 3{car boxfg/ %t e 195
Met [HodoxytaponPNogsl o ag@nRETINGER0DS 003334 -66 Meth
Conpound i z 31 .
2-[4%@1%r%‘ﬂ?th§m%5’|z?%f?pheny| )silyl Joxy} methyl ) - 2-t hi eny
49! | -|2. &343’—1)11&491‘}1 Rfkt-14n- MRHBzBIcaRANENT | 2D} ¢ Mdhod 188
2-(13-Bromn-5-f1 uorophenyl )-2- met hyl ptopanenitrile 243
50NVt [HofB -ligdrogg-3- methylbut-1-yn-1-yDbenzoic | 205 | Method 189
Met hé/bdz ( 3- br onophenyl ) - 2--met hyl pr opgnoat e 258 Met hod -
149 4 2-(3-Bronophenyl) - 2-met hyl pr opyl |nmet hyl et her
51244 Mat rd;%"reth byt ac:d 187 | Method 190
5=( 1 cyano-| - ylethyl)-2-fl uorobenzoatle 222 Net hod
5214 5381pendm-1—ylmcot1mc acid 207 | Method 192
53 ;\\;E; h@iglpféémgﬁ}?fbemo_lé'z?ctld yretayry T .Jﬁb(’i' L;ﬁeq g(;cf f93“
545- ( astjidfﬂ{c@m% -yRidayhRhemW ) - 2- methyl ppopangandd 194 178
- :
55Met r@(lscymymwethﬁbmwtenmwd 5- met h§l héhtbat 26 218
Metthpa—37—39 —— .
6t g SRS REPETCE 5o | - ot hy et ) SbARISRIE 03
57MetrMdBho M RAGh BTy benzoic acid 236 | Method 85
58 3-[(Dimethylamino)carbonylibenzoic acid 194 | Method 86
59 3-(1-Cyano-1-methylethyl)-1-methyl-1 H- 194 | Method 27
pyrazole-5-carboxylic acid - .
60 5-(1-Cyano-1-methylethyl)-1-methyl-1 H- 194 | Method 28
pyrazole-3-carboxylic acid
61 5-(1-Cyano-1-methylethyl)-2-furoic acid 180 | Method 29
62 5-(1-Cyano-1-methylethyl)isoxazole-3- 181 | Method 30
carboxylic acid
63 2-(3-Bromophenyl)-2-methylpropanoic acid 244 | Method 33




3-(I-Cyano- 1| -net hyl et hyl ) benzoic acid A solution of
3-(1-cyano-1-net hyl et hyl ) benzoi ¢ acid nethyl ester
19; 559, 5 27.1 nmol) in 100 m of <
Wér%%@g%g H20(3:1: 1) was treated with lithi Il)JCrrH‘J{;/GB20%/0O3334
hydroxide (1.95 ¢g) in 20 m-8fater. The nixture was
stirred at 25 C for 12 h. The solvents were renoved

B durgd pressure and the residiygymessml | ut ed
N R Aot it ed with 100 Ol Mol o = 103

64The| 5€5alythmg-mbthylethyhHl-flu¢ab8Boly, 94B0BwaEetibl BEr ed,
. washed with water, and dried. NWR 13.00 (s, 1H),
7. 95“(‘_@, 11-1), 7.80 (d, 1H), 7.65 (d, 1H), 7.45 (m

T3 o PBichétny Bidlno) 1 Edimethyk e Vet NQ08 64Ty L0483
65fol %ﬁglg“%%n{)g@nn&m\’/\erle pr}épared by |t he procc(aJ ure of
Met hexbed@]basdongadithe appropriate SMiand |l it hi um

hvdlovide Mt h - Co aund-nd 2 S 41

663- ( AR yvas) -methHetH DLy BAPBBAFPIchenA08 [249thREBRod
130 %@%Ld 42 3- Met hoxy- 5- (met hoxycar Qonyl|) benzoi ¢ aci d

211 t hoxy-i sophthalic acid dinetlhyl lester 43

673- ( Cy-dninfloeroeetiyl yppemidihg-4- Sarbekilox y - Qeif2ai e@2024Vet hod
21 jacid WD 2006/ 024834 PCT/ GB2005/ 003334 -.fti“ﬁ I\/Iettﬁ , d _
Conp®ihid mz SM 44 3- (Cyano- di met hyl -|met hy{fyuprpdethyhpyrimidine-
Met hod 141 di net hyl ami no- et hoxy) - ber|zoi ¢ AgirdodBate
4- (- Cvana-1-nethyl ethyl )t hi ophene-2-| 196 Methad. 23

6&ar oéa@itriedlymmomethylﬁ—trifluorOmcthyI— 247 | Method 214
4- Ch] or o- 3-{ -cyano- | - net hyl et hyl ) berjzoi ¢| 224 Met hod
24 | B4 F"2- (1- oyano- | - met hyl et hyl )i- 1, 3-t hi azol e- 4-

6oL 97| Wi lrge! g)(?y@@[lﬁ@%ybﬁlyﬁﬁérﬁoi‘é&c%t ot [Aviefhbliber t -

260! Met hod 1 _
7Thut oy Caelbprpy Nitslyetomedplibyranicrisidret R} |-Mdethod 223

—

715’;' 3325@'12@?1%%@3?%?%@7) benzoi ¢ 2110816d %@O%ﬁlod

721881 Sodium [3-carboxy-5-(1-cyano-1- 283 | Method 225 -
| methylethyDphenyl]methanesulfonate
73 3-(1-Cyano-1-methylethyl)-5- _ 249 | Method 226
’ [(methyifhio)methyl]‘oenzoic acid '
74 3-(1-Cyano-1-methylethyl)-5-[(4- 301 | Method 215
| methylpiperazin-1-yl)methyl]benzoic acid - |
75 | 3-(1-Cyano-I-methylethyl)-5- | 246 | Method 216
{(dimethylamino)methyllbenzoic acid
76 3-Bromo-5-(methoxycarbonyl)benzoic acid 259 | Dimethyl 5-
| bromoisophthai:ite :
77 | 3-(1-Cyano-1-methylethyl)-5-{3-(4- 325 | Method 227
methylpiperazin- 1-yl)prop-1-yn-1-yl]benzoic
acid
Method 78

3-(1-Cyano-1-methylethyD-N-(4-methyl-3-nitro-phenyl)benzamide

A mixture of 4-methyl-3-nitroaniline (2.74 g, 18 mmol), 3-(1-cyano-1-methylethyl)
5 benzoic acid (Method 40; 3.4 g, 18 mmol), EDCI (6.9 g, 36 mmol), HOBt (2.43 g, 18 mmol)



50 3-(3-Hydroxy-3-nethyl but-1-yn-1-yl)benzoic 205
Met hod 189 acid 51 3-(Cycl opropyl et hynyl ) benzoic acid
BdeMeihod 190 52 5-Piperidin-1-ylnicotinic

WOlI\/let ﬁ'od&?QZ 53 3-Pi peridin- I- | benzoi ¢ aci.d g%}&zgﬁ%ofss“
193 54 5-Mbrpholin-4-ylnico ‘%InIC acid 209 Met hod 194
55 5-(1-Cyano-| -nethylethyl)nicotinic acid 191 Met hod

and QBSOP%T@YB %ybmlpaﬁ 6pys se%’iz@mi)a@mvl‘fééo We} Wadistzrd at By °C for 12 h.

o BB BT R DBHOMNSAE B8 AL EHE RS e s
was Hied 5&1}3\‘2((11(561)) RO thenMeLBQL(EX MY JolbentBid3Emded b@gféduced pressure
Met hod 27 yrazol e- 5-carboxylic acid 60

and Qle(rismﬁﬂﬂuqmaﬁw@%bx cofuip ChiamategraglyutNiingsa IBEO system
> (hexg}{ %{%Qno g&i@r Fj% Wﬁ %50 " IH Cl doﬁs &Hk/g‘h r{:{g%gn 6H),

' 3206(2 HiY 1-60y8r60h)] mmﬂ?f}yl et hyl )i soxazol e-3- 181 Method 30

carboxylic acid 63 2-(3-Bronophenyl)-2-nethyl propanoi c

aci d 244 Method 33 WO 2006/ 024834 PCT/ GB2005/ 003334
“Met'h@§s Mag@ Conpound nm'z SM 64

ano- | - met hyl et hyl ) - 2-f | uor obenzoi ¢ 208 Met hod :

35 Thac”olbbveﬁg 8ofpoyridis mmmeammby thE, prockiduest ¢fyNethod 28@1sing the
10 I\/bt.hto 33 oxoethyl]benzoic acid 66

appri?P’(lfi? no- | - net hyl et hyl ) - 4-fl uor obenzoi c 208 Met hod

Meik | Gfhsoha 2- (TrifTuoronet hyl ) pyrim fdypg- ﬂspprboxync
193 Methyl 2 acid (trifluoronethyl)pylimd|ne-

79 4- ¢ Sr{tyaybd-directh@8nethyl)-5-(2-diméthylamino- | 411 | Method 44

giE?egEJtﬁg%}\fg(T ge](ag%urosp}ge%lyl lblér?zra?n éh/l - 2f7 Method

80" %é(d‘égg_}égﬁrrﬁau;bzthetﬂyﬁfs%xﬁaWM(@EnZ0 §541C| Befildfl 43

Metih

methyl-3-nitro-phenyl)-benzamide

81 - | N-(4-Methyl-3-nitrophenyl)-5-(1-cyano-1- 330" | Method 144
methylethylﬁhiophene—Z-carboxamide : _

82 N-(4-Methyl-3-nitrophenyl)-4-(1-cyano-1- _330 Method 45
methyllethyi)thiophene—Z—carboxamid¢ _

83 N—(4—Methyl-3-nitrophenyl)-6-(1—cyc;mo-l- 325 | Method 155

| methylethylpyridine-2-carboxamide

84 N-(4-Methyl-3-nitrophenyl)-4-chloro-3-(1- 358 | Method 46
cyano-1-methylethyl)benzamide _

85 Methyl 3-(morpholin-4-ylcarbonyl)benzoate 251 | Morpholine and 3-

| {methoxycarbonyl)-

benzoic acid

86 Methyl 3-[(dimethylamino)carbonyl]benzoate 208 | Dimethylamine and 3-
(methoxycarbonyl)-

benzoic acid
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70 3-[ Cycl opropyl (hydroxy) met hyl ] benzoic acid 192
Met hod 223 71 3-(1, 1-Difluoroethyl)benzoic acid 186
4 72 Sodium [ 3-carboxy-5-(1-cyano-|
wqglpasises 12, hyl et hyl ) phenyl ] et hanesul f on ‘fc‘%%”“’“m“
3- (1- Cyano- | - net hyl et hyl ) - 5-- 749 Met hod 226
[ (et hyl t hi o) net hyl ] benzoic acid 74
Meshddlgfyano-| - met hyl et hyl ) -5-[ (4- 301 Method 215
| - 1I ) met hyl ] ben20| ¢ aC| d 75
A\ el i EMalo-H = MO R e B e

W Iphel

[ ( d m nQ)net h

5 BrO ?m ST LIGPEL 88006 18y iy ghpenamic

(Méﬁ]o@ U@WDg Siephinha)] pdrel 5%% Pd on carbon in hydrazine hydrate (100 ml) and ethanol
3-(1-Cyano-| - net hyl et hyl ) -5-[3-(4- 325 I\/bt%od 227

(10Reelhyap hp?éechm ilux fc_x,r|3)kprt1@fm81m>¢ﬁ aﬂ@/f’@ eni2di. d he Réf(@was removed

hod
by PBERD o i R R R R vprin oy o ssshiegTig residue was
purilfied B @l@thn 4hlmsﬁiamglrap%ymstrfgwlsm@s(e& (Eéxaga,e B8 vyl dive3Tg

3-(1-cyan-|-nethyl et hg ben20| C_aci

(91%)40fg\,n OTMEFFBIM | 8.A5(snid)s )7 904@3}1{1 j 7@gdng), 7.55 (m,
I ' 4 0 9
g O B P2t @ﬁﬁﬁﬁé‘*-?%%: 25ty 55 B0 (20>
m) was stirred at 25 C for 12 h. The reaction
&g’ xil,gse_ ﬁgs diluted with-DCM and then washed with
- organi ¢ phase was dried with NaCl (sat)  and
t hemnNaRSME SdompRdS ALNaIEp HEELY BRPYRLIRN oF BIUERTR7 using the

pressure and the resulting product was purified by
apm@wfmsh’hrormt ography utilizing an |1SCO system5

CA 'Elu—\ yrve ‘-l- ‘-l- Y (53"/9 Idl\Vl" 1G SG (
M%F\) ompopad’ 11y 7. 40-7.95 (m 6H), 3.20 (s, BiyZ|SM
O9[ 53 -Afiino-41 INAHRudremety DRI MUOWM B4 | Method
88cl:orrp J%ﬁ(ds Wer e prepaé%e%l1 by ?heuprocegljre of 'NBt hbd 78, oo

using the 10 approprlate SM I\/leth Conpound mz SM 79110

411

2 (A ons '
8%; ;]’Jgf-'(}ﬁﬁﬁh%‘a ¥net phe)ﬁyl') 4- chlorouj (mhugr'o?ﬁéthyﬁ 71330 | Method
et hokydnAmide met hyl - 3- ni tro- phenyl ) - benzam de 112

90 N-(3-Amino-4-methyl-phenyl)-3-(cyano-dimethyl-methyi)-5- | 381 | Method 79

(2-dimethylamind-ethoxy)—bénzamide '

91 N-(3-Amino-4-methyl-phenyl)-3-(cyano-dimethyl-methyl)-5- 324 | Method 80

methoxy-benzamide

92 N-(3-Amino-4-methylphenyl)-5-(t-cyano- [-methylethyl) 300 | Method 81

thiophene-2-carboxamide

93 N-(3-Amino-4-methylphenyl)-4-(1-¢yano-1-methylethy!) 300 | Method 82

thiophene-2-carboxamide

94 N-(3-Amino-4-methylphenyl)-6-(1-cyano-1- 295 | Method 83
methylethyl)pyridine-2-carboxamide

95 N-(3-Amino-4-methylphenyl)-4-chlore-3-(1-cyano-1- 329 | Method 84
1 methylethyl)benzamide '

96 N-(3-Amino-4-methyl-phenyl)-3-(cyano-dimethyl-methyl)-5- | 380 | Method

methylcarbamoylmethoxy-benzamide 199
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80 3-(Cyano-di net hyl - net hyl ) - 5- met hoxy-N-(4- 354
Met hod 43 net hyl - 3-ni tro-phenyl)-benzam de 81
woNubdoeishyl - 3- ni trophenyl ) - 5- (1-cyano-1- 330
144 net hyl et hyl )t hi ophene- 2- car boxam de 82 P%kﬁﬁgﬁsmﬁw
- N (4- Met hyl -3-ni trophenyl)-4%¢1-cyano-1- 330 Method 45
nmet hyl et hyl ) t hi ophene- 2- car boxam de 83

ML = - N L roptenyt )y =6=(ttyamo=-t+=—325—vetho
%5 met h@wgfﬁyl ) pyri di ne- 2- car boxani-de 84 m/z | SM

~H

97N- ((4- NS Iything=40f
D B e

3- ( noRpIRBPIuA4dstheanbomgiidsenzoat e 251 Mor phol i fe anid200

= IT hoxycarbonyt)—benzote—aet-d—86—lvethyl
983 1 (I KPS R P P ERY P BBt oBOaebY et Ry 1| 7 rlgviethod
and [Jipdrii-hoisaateaykmidebenzoi ¢ aci d WO 2006/ (24834,
PCT/1GB2005/003334 " "- 70- - Met hod 87

99'\" ( 3Tf)éq@-ﬁ@ninoﬁmhtyph»hem?)-ﬁ-(i}-cmme}/»&tmd)hyllethﬁlbhy[Bet sl o ethod
22?21@33‘%@/@{) ﬁﬂé’%ﬁﬂ&pﬁ)}-‘ﬂb?%aﬁg@%yl - 3- i t r o- pHeny! )32

10enZzdnV-ge AnGiheuhe (5 %o
cgfﬁonq:ien ﬁydraz?ﬁzﬁﬁgyg% éﬂd(é}iéglémnt%&hgﬁ%m)g ?a[gol Q@ H| Method -

(10Q (himyethdaymelidied-wisthayjhenzdrode 3 h, then. stirred |a203

At

S0~G o ThePdt-Cy refroved—py--HHtyratten—and
1O'Fhe #y ~F)%"f&&a %b “%%8*58\11’@%‘}#}'@‘3%‘82%8" r“ylF%‘éﬁﬁﬁ)é%tipr egédr d. Method

The {rogsndbenstedethplbdrizh@dicby col uim chromatography | g4

usi-fg—an—+-SCO.system (hexane-FtOAc) to give 3.7

orOoTTeT ORI Dy

10 9 1 dgN-6FAgrnesttaneibylgheny INMR -cgares! - thylathyl)-8-(00 %58 Method
1H) 770 (d, 1H), 7.55 1H), |7. 05
(;? ﬁ%t?&é?§’8¥%’%ﬂfafﬂﬁ§gzﬁo, 4.H)85 (s, 2I(—|)m 2.523 s, |205

103H) ,| M(BAn(iso-46hdthypheny 208 (1-¢avel hieds |38y 1583 THe07 | Method
foll ng . conpounds were_prepared by the proceduyre qgf
Met rm"@gth&f&lwdf%-yl)gw}bﬁmﬁ% 'SM  Met h Conpound 223

e |

SVl ao I\I-(d-/—\ni no-4-neli|y|pilcnyi)-S-(t:if:uuu offetT-fy+y
benzam de 294 Met hod :
M_ethod 104 - ‘

6-Bromo-3-methylquinazolin-4( 3H)-orie

2-Amino-5-bromobenzoic acid (5.00 g, 0.023 mol) was reacted with N-
methylfpnnamide (40 ml) at 180 °C for 12 h. The reaction was quenched with H,O and the

resulting precipitate was collected by vacuum filtration to give 5.26 g (95%) of a yellow-
white solid; m/z 240. .

Methods 105-110

. The following compounds were prepared by the procedure of Method 104, using the
appropriate amino-benzoic acid (commercially available unless otherwise indicated) and the

appropriate formamide as starting materials.

Meth | Compound , 'm/z | SM

105 7-Chloro-3-methylquinazolin-4(3#)- | 195 | Methyl 2-Amino-4-chlorobenzoate

one

106 6-Bromoquinazolin-4(3H)-one 226 | 2-Amino-5-bromobenzoic acid
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15

111 89
N- ( 3- Ami no- 4- net hyl phenyl ) -4-chl oro-3-(trifluoronethyl
hod benzam de 112 90
W%@éﬂ%%?no 4- et hyl - phenyl ) - 3- (cyano- di net hyl -CT/?EZOOSIOMSM
5 381 Method-79 (2-dinethyl apt no- et hoxy) benzam de

SrAmM MU= AT et hyt=phenyt=S38=(ryamo=girmethyt—=rmethyH—
Néeth 32 OW@PH%%I 80 ~met hoxy- benzamﬁ% ég}[

109 ( 3 A¥Br&Qo 4= ﬂ%ﬁb@hﬁﬂ%&w 41(3‘51)( 1 QX@"’Q Ammmslrcﬁﬁéb\éhio;c acid
300 {Met hod 81 I ophene- 2- car boxamid

N (3- de no 4 nmet hyI phenyl ) 4- (1{cyanmo- I - rret hyl et hyl )

14
aorhby ol A QA4
%(3 AR it @%ﬂ) (1) @9} n9thobla] \et hod 83
met hy gyﬁm@lﬁm@gj‘g}% 2-car boxam e |95 '
N (3 Amd.no- 4-net hyl phenyl ) -4-chloro43- (1-cyvano-1-..329

108t hoaH BAmineChytibylpsendxgnaan d6286 | Method 129
N-(3 henyl ) - 3- (¢yano¢- di met hyl - met hyl ) -
5- SM%HB’GZ”EI%%?%R@&FMHDW met hoxy- benzani de 199 WO

liéél\)/l%/ @%4&36‘ 3RSt dprditpniiemd 1 246 MBLAmERINBHMb I A ic acid and
N-(3- %ﬁﬂffr@nﬂ met hyl phenyl ) - 3- (1 cyanMdthwaZ%yl ethyl)-5

LD Mot lo o ol BB baonzans Ao 2NN

\L "|‘ \) | RAVAY | 1mul PlIUI I || "|‘ y Ct II\Jl\y} MOCITTZ Al UuceT [V Av)

98

MhbH3 1AM no 4- met hyI phenyl)-3-(1-cyano- | -nethyl et hyl )-5
2 Method piperidin-1-ylethoxy)benzam de 201 :
N—@ﬂQMetth 3-nitrophenyl)-3-trifluoromethylbenzamide :

%a %gllbt{]q%écﬁf 4”%%{1]%{ ﬁ)l?l?tpty El)xen?ﬂa%ng {3‘3 EP5 g, 24”r§ I?)}Sl a%% Igym)ﬂuoromethyi
beléz,fbynﬁilhzydi@ﬁp@ rRazhAell) iy DO QW@WI]) b@@l{&ﬁ]ﬂed @v;ﬂﬂﬁethﬂzﬁ@nne (4.85 g, 48

iﬁé' no- 4- met hy lcPhenyk;pr é ano- 1
t'ﬁw rgltxﬂ.w yia8 st[lrge # 2P (PR rnn% | herf"é%orr’ﬂ?}’ was then quenched with
wa@éfr(S@Anféda st ¥ 1*3‘% ﬁ? §%m P8 Rcidd ﬂ)y Viacuuﬁ'loﬁl atl%n ?nd washed

no- 4- rret 2-azepan- |
w:t‘n—heAaﬁe Mesehoe crop aﬁsdhdt\hatdmj’lb@txhﬁrbl)nbhﬂ ﬁamt@l@ Q@ﬂa totQYield of 7.78

i e T T N G DR

(ml\El(Iﬁ'SAm(@OH‘g meishyd, Aeenykz)323: (1- cyano- | - et hyl et hyl) 5

Methods 112-113

The following compounds were prepared by the procedure of Method 111, using the

appropriate benzyl chloride and amine.

Meth | Compound _ m/z | SM
112 4-Chloro—N-(4~m'ethyl;3-nitrophenyi)- 362 | 4-Chlero-3-(triflucromethyl)benzoyl
3-(trifluoromethyl)benzamide _ _chioride (Method 114) and 4-methyl-
| 3-nitro-phenylamine
113 2-(3-Bromophenyl)-V,N,2- 271 | Method 115 and dimethylamine
trimethylpropanamide '
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[ (1- net hyl pi peridi n-4-yl)oxy] benzam de 213 Method 104
6- Br ono- 3- net hyl qui nazol i n-4( 3H) - one
wO20f¥¥i288545- br onobenzoi ¢ acid (5.00 g, 0.023 ”’ﬁbhd&ﬁ{iﬂi/{ms&t
reacted with N5 nmethylformam de (40 m) at 180 C
12 h. The reaction was queneclidd with H20O and the
resulting precipitate was col |l ected by vacuum
Mefdd 1@t ion to give 5.26 g (95% of a yellow white
""“"é"b"l"l""d’“ n12 240 I\/Iet hods 105-110 10 The fol | owi ng
P Guospmethp} gathb he procedure of Method

%gé‘fﬁﬁ%“mlipf SRR BDRRASE TR 0% L3t sy oxaly!

cm@mé (orxe miapR1 ORRbHIAL 8 equrvma SRa198c DM FI0NED TRERNI Y Bml) was
ound mz SM-10

Stm’Fd @h?%r@ fa- It Ayl goliverts mermnezt(om unded Bedubt chyrlessure. The resulting

| pro%udA‘WaQ gtlﬁze%iluf O%Pg.ﬁélgﬁéf’n%c% 10% z 244,

ono( Uf nazo
2- Ami no- 5- br onobenzoi c acid WD 2006/ 024834
PCT/ (GB2005/ 003334 -72 Meth Conpound m z SM 107
Meghod Id2n- 2- et hyl qui nazol i n-4(3H)- 240

g g:flle'grggév%m Q%%glf;ﬁvg ?r%b%ed ?8@1 I{'&g?ﬂedar ¢, of Method 114 using the |

appuippipte stirtingma(edieds- one 109 ‘

cjl:/\ thnd 12

AR-RE—2-—Fet-H-pherexy—3-—283--Me _
M?%th‘;?waapwa%nn 4(31)-one 110 ‘m/z | SM

R D A A AL 381 - o N NG 58

Met hod 111
N- (4-Met hyl - 3-ni trophenyl )-3-trifl uoronethyl benzam de

- W_ﬁi‘édl_étlon of 4-nethyl - 3- nitro- phenyl amne (3.64 g, 24

15

20

chlorlde (5 g,

6mB 1 v
] ] ed—wWi t h
tr léeBl'lyﬂlca:[mrmeolérﬂ—4635{)gme4Memm| 1)06 Thtemp) XBLY ﬁxol’)@%d K2COs3 (369
red for 20 mn, The reaction was
me AT BRI 1) ERI TRV - A GonToP POl (15 me, 0.889

mmfﬂ) %‘n WJIF ¢} 1‘9@33& 6ok ast ?zdh b%e\{“@&:‘ﬁ%ﬁ‘“f 3 hfexﬁlhh‘? G,'ltﬂr}%O and extracted

washed  wi tHK hexane. A second crop sol 1 d
withe BiQ 4% (T of gapipstree flii¢d b}aNeCl(@t)jlthazﬁ(b{salThyIselvelnteﬁzvere

remZVeagunder reduced pressure. The resulnng solid (306 mg, 96%) was used without further

purification; m/z 353.

Methods 117-123

The following compounds were prepared by the procedure of Method 116, using 6-
bromoquinazolin-4(3/)-one (Method 106) and the appropriate alkyl halide as starting

materials.
Meth | Compound _ : m/z | SM
117 6-Bromo-3-ethylquinazolin-4(3 H)-one : 254 | Ethyl iodide
118 6-Bromo-3-(cyclopropylmethyl)-quinazolin-4(3H)- | 280 | Cyclopropylmethyl
one ' ' bromide

119 6-Bromo-3-(2,3-dihydroxypropyl)-quinazolin- 300 | 3-Bromo-1,2-

4(3H)-one propanediol




g (100% of white-light yellow solid. NVR 7.35 (m
1H), 7.66 (m IH, 7.87 (m 2H), 8.15 10 (m 2H),

w oﬂgfpﬂﬁ? 10.62 (s, 1H); nfz 324. Mt hOdSPCJﬂ@B%)@oossu
. ow ng conmpounds were prepared by the procedure ,
of Method 111, using the appuopriate benzyl chloride

and am' ne. l\/bth Conmpound mz SM 112

‘ ro=iEtA=methyt—=3Trtrophenyt)—862
M&‘itbf (;(1”69 rifluoronethyl)benzoyl m/z | SM

12?' (1 f6' ﬁ}oﬂw e p&&%’am&%&ﬁ&&@u@&y%ﬂ EBRO0 (b IgonRfhoxy)-tert-
1- mgt hyl - 3-ni tro- phényl am né
Janramziphﬁﬁyﬂ)aonN N 2 271 Met hod 115 and | butyl-dimethylsilane

2-
di—ah i A0 \ADY._ 2.0

T G005 iaaa T RN g 1ra. o [257 | CHoromety ) 1|
4- G'Wﬁ%}@i{qﬁfda%&?ﬁ@ﬂﬁl&ﬁw ) benzoyl chlotide Anethylpi Clperidine

sol | oro-3-(trifluoronethyl)benzalc aci
1221. 0 Begzyldi- 56«_bmmd>)4 oxoqwlnyiolme]{ﬁﬂ)ﬂ de (O 597 ni Metho8206

mol|, . 1. uiv),.and catalytic DVMF (50 m{) in DCM (10
m ) \Mg?es@ﬁ HeF‘?dg’&pléfarE%xy ¥or 12 h( The )sol vient s \(/ver'e
lf3em’\f§f‘i‘-Bl’&ﬂq§§ (6 BHHER A RbESRAEN-3IF)-r eSul BgNg MR oY

was jutiliZed wthout further purification; nliz 244.
Vet hodpiorsl) ?rhéamdbl oW ng conpound vvas prepared by t he

pLi-adodiiraonof t.hbhad 14344 o H
ProTTtaOUT Ot CIrHodg LI uol Ilu LIIC J.U a[J IU|JI I (J.LU

starting rraterl als. Meth. Conpound nfz SM 115
" MethdB1Bf onophenyl ) - 2- met hyl propanoyl chl oride 263
T wethod 63 I\/bthod 116 6 Br ono- 3- ( 3- nor pho
; 3 a4 Radthd fguinazolin-4(3H)-one

6 F?onﬁl U ”gé%'nz%-é(-é"%d%gmg%r%]ﬂﬂgﬂf%golﬁiog?)ﬁ?eyg MEfod 119;

5 300 ﬁh@CI ed rr%dilbl ird?, - irathexyapspny (9 ﬁ‘iD)\piHIIrdaEEEi \('Lliﬂﬁ—tdﬁgenesulfomc acid
889 mmol ) i n. DVF (3.mM) at 50 C for I
(SOrrea)cthéﬁe an ﬁH@Héﬁ’ébﬁ Wi”% e ta%qwb%dcw% 1%11“@?1@@) The

I [ '
ORISR aE RSO A0 S8 ED i e
NajfegguTle or@macsr wesnalcbncregtrsmtl |udde(r3@cﬁlcn@ pre@@ag. 'K/k@gewgtg solid was

pur\{\fiet oyuéohﬁrgrrltc dmat gygﬂhglu%gtglagqscgi s%zstggl?’(hexane-EtOAc, 1:1) to give 276

10 mg (81%) of an off-white solid; m/z 340,

Method 125

{ 6-Chloro-pyridin-3-y1) cz_lrbamic acid tert-butyl ester

A solution of 2-chloro-3-amino-pyridine (8.7 g, 67.7 mmol) in dioxane (85 ml) was
15 treated with tert-butyl carbonic anhydride (16.2 g, 74.4 mmol). The resulting pale solution '
was heated to 80 °C for 10 h. The solvents were removed under reduced pressure to yield the

desired product as white solid; m/z 229.

Method 126

20 S-tert- ButoxLarbonyl amino-2-chloro-isenicotinic acid -

- A solution of (6-chloro-pyridin-3-yl) carbamic acid tert-butyl ester (Method 125; 4.0
g, 17.5 mmol) in ether (40 ml) at =78 °C was treated with NN NV, N-tetramethyl ethylene
diamine (0.78 ml, 5.25 mmol) via a syringe followed by drop-wise addition of a solution of n-

BuLi (1.6M, 32.8 ml, 52.5 mmol). The resulting deep coloured solution was kept at —78 °C



20 Methods 117-123 The fol |l owi ng conmpounds were

prepared by the procedure of Method 116, using 6-
woRhegRasysnazol i n-4(3H) - one (Method 106) and t

appropriate alkyl halide as starting nmateri EI%T/G]?\%B?WO”M

Conmpound m'z SM 117 -75 - _

6- Brono--3- et hyl qui nazol i n-4(3H) -one 254 Ethyl i odide
for 4 1R ub-1BleQBR 13t mx&ﬁ@%@m |04 3H) -

e eERaidn (UL ORLORN TR b e A3 B cooted 1o
-7 wﬁsmtg)ﬁvdsbuﬁbléd tydugixiip solpydn fodt 20RAAGNH Pre B0Bting mixture was

4( 3H) - one propanedi ol WO 2006/ 024834
"F‘@erPGEL msﬁﬁo@zﬂae solyantashe@ongburtgr rﬂdzcmrasaare The resultmg

res@élg(/\%gﬂgr S%Je hlté\gﬁ)bi ol“l %{An(égqﬁl;i%}l tﬁxﬂgld %,rggxgltzlne that was

collwateyl by dilmstidny bed 2m0e 121
6- Br ono- 3- [ ( 1- met hyl pi peri di n-3- 337
3-(Chloronethyl)-1 yl)methyl]quinazolin-4(3H)-one

 McEdd Pl peridine 122 Benzyl
—4-T(6-b

10

15

20

25

30

r ono- 4- oxoqui nazol i n-3(4H) - 457 Met hod 206

M@M@L carboxyl ate 123 tert-Butyl

oxoqui nazol i n- 3(4H) - 383 Met hod 207 o
yl )lérsglgva 85?%%%@@){}(@{%1 zirgl(,;lo- ~chloro-isonicotinic acid (Method 126

2. O@gBY rind rﬁl%e%a%iz‘r’(gﬁ at]ﬁ %vg%\sot)l‘é%lt%ﬁﬁ Xlsg)lnﬁ XHI&Pm dzoxane |

‘azol i n-4(3H) - one ution
(41‘1626”01)01‘1?%1%9&;121%% glgydiy mimwmyﬂe)i aqms n@mi i Rou(Bid soPRGt was
e"aémétcg iREEHE A (Bbeéiﬁ‘é‘c (csafﬁ@r;i ﬂ%‘a‘éestr% atc@@cnmfml 73.

p-t ol uenesul fonic acid (50 ng). The reaction stirred

for 15 min and was then quenched with 10% NaOH(aq) .

128eact i on n1xture was extracted wth EtOAc, and
ﬂ1L§§ﬂr8§1 __rle by.NaC| (sat) then Na2804(s)._
- under reduced pressure.

. Thes-Festt- anngobsﬁid@I Na$s2 § 460, 00k
y u3|1na aﬁ ISC% system{ hexg{ggl P&gheml(l g,

chromat o
5. 4Q|_mf301} egldgﬁﬁ)psz@él 21 06-Ag mraale. O@Qma(h wefd digdolted is GIMBE (10 ml). The
readfof “?h@@:eatg% {/qé) g@e?%%h I[egctp%r\k'agsl c?ue%c}}/ed)m% {(9‘2 lﬂ(?l(aq_) and

acid tert
extracted with EtOAc. The organics were dried with NaCl(sat) then Na,SO4(s). The solvents

were then removed under reduced pressure to give the desired material: 1.72 g, 99%; m/z 319,

Method 129

2-Amino-5-(5-amino-2-methylphenoxy)benzoic acid
5»(2—Methyl~5~nitroph_enoxy)-2-nitrobenzoic acid (Method '1‘28; 1.72 g, 5.40 fnmol)

was dissolved in MeOH (10 mi). Pd on carbon (30%) (100 mg) was then added. The reaction

wag then placed on a Parr hydrogenator at 50 psi for 5 h. The reaction mixture was then

filtered through celite and the solvents were removed under reduced pressure to give a brown

solid (1.30 g, 93%); m/z 259,

Method 130

~ 5-Benzyloxy-isophthalic acid dimethyl ester

A solution of dimethyl S-hydroxyisophthaiate (10.5 g, 50 mmol) in 50 ml of DMF was

treated with benzyl bromide (7.3 ml, 60 mmol) dropwise. The reaction stirred for 12 h at 25



5

- 10

15

A solution of 2-chloro-5-amno-pyridine (8.7 g, 67.7
mol) in dioxane (85 m) was 15 treated with
| carbonic anhydride (16.2 g, 74.4 ni;pll
“K¥§§§F$?%% pal e solution. was heated to 80 C for/§8ﬂﬁganlu
The sol vents were renoved und&g6-reduced pressure to
yield the desired product as white solid; mz 229.
°C tdQPH'xtr% & t ' ice 4
ARESOER) APospULE, THEH A BIRRYas qugpsh i crashed e and e

resﬁlﬁir[grﬂodlqus)ct)liehtdf& By ydchum&ilbamm Tagis6lid @84 whiHel hvi@SHREr and air
(Method, 125; 4. in ether (40 nml) at

b NS 1he %‘féﬂféél pw’dtuﬁt @4@; théMRaﬁétm@u 14}, ﬁya @ni), 7.2-7.6 m,
sfg,quggn(glq}l( Og %gs %5651@071)2 3\()I a a syringe foll owed by

ut™ h of n- BuLi (1.6M
32. 8. m, 52.5 mml ). The resulting deep col oured
M‘s | ytion was kept at -78 C WO 2006/ 024834
—MOOS/ 003334 -75 for 1 hour. The reaction
] s mn and then

through the
SO| d’t $Qiuﬁ:¢rmrf BZOJemyio:e}{de tdmhmmalﬂbbnﬂg)emzmt aeid (N&ﬂlod 41;4.5 g, 15, 7

mrfiagt FREOLBH B el HErSeibg| s L) Wie Ve 0.5 ml, 19
mrﬁ(ﬁl? Btk i et Mtdbledn S0 4t QR rﬁaﬁ{%lrmwzas %ﬁ‘ﬁé&l a? ) fo @mm then’

id precipitate that was 5 collecte |Itra

€

 heattupRB60 °QVEirtédd Tha Tedstidminae qRerhbdivith |}ﬁ@ruse@1t) il the resultmg

cid A solution of 5-tert-butoxycarbon
mlgtﬁf%‘sa%wd’ﬁ?f&%eq WY tegre s Rfe%?léTedT ﬁ%\u wps ghen pugifipd b column’

chx@ma?og@aﬂ%tﬂizin% aﬁqgh@[rk‘?ygteﬁ-x]@t@kk Fadx QGRIQO £ ‘ffg @d/e) of

a sol ution of oxane
coipgg@gstoulngm GUBFO 61 H,i DAO- §16|8r(neﬁlHaz,t5 PB(LAH0E.38 (M), 470 (d,

h I 1t evapor at ed under reduced pressure to
ZHl’flf%fg i{ﬁg ”Z{é\g?%'ed product; nmiz 173. Method 128 15
5- (2- Met hyl - 5-ni t rophenoxv) - 2-ni trobenzoic acid-.

5-Fluoro 2-ni trobenzoic acid (827 ng, 5.40 mol),
h ni tr ophenol (1 OO g, 5. 40 nnDI) and K2CGO3

g i O%i’l ?ollo%aﬁ eé) gongg%ﬁﬂso We\r/vapg (% }eéaracé: uré qf ggeth%i %\{Fusmg the |

- apprbgriate 88 ar@iBMas quenched W|th 10% HC1(aq) and
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25

ed-wi-th-Et-O0c....The organics were dried with

—exdract
MiHE! ( $4MPoUREn Na2SO4(s). The sol vents 20 vlené t $0en
S0 : ,
Ijr%at e gg-llydr(lxgyﬁelltﬁ?i :gg@%h% ge%%c_ am%&%ﬂy& 129 15; Method 42
2- At BQe5- (5- am no- 2- net hyl phenoxy) benzoi ¢ |aci d o
5. (21 Mot h\/l 5- mtrnnhpnnxv\ 2-nitrobenzoic iacj
138Vt hotBIoEs-5Hluppopgeny)methmm| ) 206 | 3-Bromo-5-
fluorobenzoic
acid
134 2-(3-Bromophenyl)-2-methylpropan-1-ol 230 | Method 63
135 Methyl 3-bromo-5-(hydroxymethyl)benzoate - 246 | Method 76
Method 136

3-Benzyloxy-5-methanesulfonyvloxymethvl-benzoic écid methvl ester

A solution of 3-benzyloxy-5-hydroxymethyl-benzoic acid methyl ester (Method 131;
3.73 g, 14 mmol) in DCM (20 ml) was cooled to 0 °C. To this solution, triethylamine (4.2 g,
42 mmol, 3eq) and methane sulfonyl chloride (3.19 g, 28 mmol, 2eq) were added
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15

25 was dissolved in McOH (10 m). Pd on carbon (30%
(100 ng) was then added. The reaction was then pl aced

wooo@eRgsr hydrogenator at 50 psi for 5 h. Th
m xture was then filtered through celite ang(’{r"iﬁﬁ)d%rd3334

sol vents were renoved under .peduced pressure to give a
brown solid (1 30 g, 93%; mz 259. 30 Method 130

o R R BT ALY B
filtrbrAndGhasPMwHR D88 heghnd TH: ﬁﬁx@?ey\!vasb(f rfﬁ?&e{dﬁunﬁemfguced

60 mmol ) dropw se. The reaction sti rred
presgyye 200 610208844 PCTHIGBROMSS008S38hy umﬁzm:g ammo nymmo e Ac-

oG RERIEDS8 c:oﬁ@%fe%s:@bmﬁae% SASPESI D 142 0

‘SPDV999@ﬁQ}m|4gp&IQH)3T iy, gdwq§é%§fo§g% Mith water and

air dried to provide e desirée t (14 g, 95%.
NVR S 8.2 (s, 1H), 7.9(s, IH, 7.2-7.6 in, 5H, 7.2

'ﬁiiESiﬂg%’s 2 (s, 2H), 3.9 (s, 6I—|); mz 301. 5 Method |
. yl oxy- 5- hydr oxynet hyl - benzoi ¢ aci d net hyl

estik fileah tb@Powids were prepared by the procedure of Meth d 136 th
3- ((benzyl oxy) - 5- (et hoxy?:alr)bony?, bepnzm cram d N ?1 gsmg ©

appppriate. gnd;msthwne pHEIoy 1 PlorieE (30 ni) was treat ed with

1.0...1.0

bUIIIUC \LUIVIIII T:II_, J.\JIII, T
Me%m ?bﬁpéﬁ\ﬁhse under nitrogen at 0 C. The mxturé“"v‘@a'sgM

138 1 384k tinedhiifon| BKyBBHA-5- rﬁé%ﬁ%(y-&?ﬁ&'%_gcédﬂn& ‘255' "Method

6 h. The reaction Wwas quenche O (5 tihe
r esjdstarng mxture was concentrated under reduce 132

v eolan

£ od
PG Iy SOt

| 3%hrow f%a?ép*ﬁv TR P B 808 Syt om ( Bt onc: HeRArayetod

tojgive 3.73 g (87% of <colourless oil.. NMR S|7.70 y33-
F H) 7An7ﬁR(m ZH) . 5.55 (t 1|—h 5.38 (|s.

(s
1392|_|) Mqth7b3-@§pmo 15{[(zmgthyialllﬁ)lly()sxy]md)hyl}r’denzcszfs Met33édMethod
132- 135 The foll owi ng conpounds were prepared by the
prgcedure of Method 131 using the appropriate $M arow‘5

BH3. Meth Conpound mz SM 132
3- Hydr oxynet hyl - 5- met hoxy- benzoi ¢ aci d nethyl 197
Methpd 4% 42 ester 133 (3-Brono- 5-fl uor ophenyl ) et hanol

3-( C%ng ﬁ n%tmnéﬁylﬁ S%Vd?o@&noe%zozc acid methv] ester

A suspension of 3-benzyloxy-5-(cyano- dlmethyl -methyl)-benzoic acid methyl ester
(Method 20; 1.7-g, 5.5 mmol) in MeOH (20 ml) was treated with 10% Pd on carbon (80 mg).

The reaction was then placed on a Parr hydrogenator at 48 psi for 3 h. The reaction mixture

was then filtered through celite and the solvents were removed under reduced pressure to give

a white solid 1.2 g (100%). NMR: § 7.60 (s, LH), 7.36 (s, 1H), 7.20 (s, 1H), 3.88 (s, 3H), 1.72

(s, 6H); m/z 220.
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25

Method 141

3-(Cyano-dimethyl-methyl)-5-(2-dimethylamino-ethoxy}-benzoic acid methyl ester

A-suspension of 3-(cyano-dimethyl-methyl)-5-hydroxy-benzoic acid methy] ester
(Method 140; 500 mg, 2.283 mmol), 2-(dimethyl amino) ethyl chloride hydrochloride (427
mg, 2.97 mol, 1.3 eq), KoCOs (3.15 g, 22.8 mmol, 10 eq) and sodium iodide (35 mg, 0.23
mmol, 0.1 eq) in acetone was heated to reflux for 5 h. The salt was removed by filtration, and

the filtrate was concentrated to yield 662 mg (100%) of light yellow oil as desired product.



acid 134 2-(3-Bronophenyl)-2-net hyl propan-1-ol 230
Met hod 63 135 Met hyl
- - 5- (hydr oxymnet hyl ) benzoate 246 Met hod
w 0?#{@%9&43 5 | PG BR05/003334

3- Benzyl oxy- 5- net hanesul f onyLggynet hyl - benzoi ¢ acid
nmet hyl er A solution of

 NFRREEE Gt T TIOR3 B ) S S ok, 22

(s, Qg}gl edst(g) @)%/Z'Q@Ot his solution, triethylam ne (4.2 q,
3eq) and net hane sulfonyl chloride (3.19

g, 28 mml 2eq) were added WD 2006/ 024834

P!%T/ %2005/ 003334 -77 respectively. The m xture was

at 25 Cfor 2 h. The resulting salts were

2-(sePavsd-2biient ) 2tihathy Difo@aeniwashed wi th DCM and hexane.
The filtrate was concentrated under reduced pressure

and A pIntigrue] 3-methving-@ohisar ) rraraneatioisdsed AZ; 269 mgg!l: 71 mmol)
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lithiudi2d 77. MGsofution5n 8thtands) Ofop (vase. THE resdltdk bright Pdtdow Bixble was

SHPFER g DRSS (e B 4damy D oiie Piest 16 racgpm was stired

I
fOﬁF?gﬂz, ?—Qg%é&gfrelr‘%éﬁ en@iPeQi lﬁﬂgt ﬁ%&%{&%@%ﬁ%ﬂ?@f NANEI(sat). The resulting

migture wha eresgiekdonih Bl;@ﬁq@tﬂhylcosxbmd lotgepidygrngowes washdd with NaCl(sat),

I
o E B R St s il smarurestmegthan or e i
copdundl@8 %) as a colourless oil; m/z 180. L

Met hyl 3- brono- 5-{[ ( net hyI sul fonyl ) oxy] met hyl } benzoat e

324 Method 135 10 Method 140 _
Mamb®iago- di met hyl - met hyl') - 5- hydr oxy- benzoi c acid

ester A suspension of

3- b&rhz;fblbbwmgcémpaml-\dam’em&d et pgoebere 26 Metaed 2 usmg the

nmet h ter (Method 20; 1.7 g, 5.5 mmol) in MeOH (20
ap?ﬁ°)’“%5§?/lfr eated with 10% Pd on carbon (80 ng). 15 The

M&ERG o¥gy Lnen praced on a pParr nydrogenator a 8
psi_{for h. The reaction m xture vvasthenfllterse% M

143 ougt{[ree!iButel(dipkknlyheiHxv ety Wk @hesspved undergl | Method

redu%gl%a%%esdséure to gi ve. 147

Method 144
5-{1-Cvyano-]-methylethy\thiophene-2- carboxvhc acid
A solution of 2-(5-formyl-2-thienyl)-2- methylpmpanemtrlle (Method 142; 0.271 g,

1.51 mmol} in tertlary butyl alcohol (7.5 ml) and 2-methyl-2-butene (4.5 ml) was treated
dropwise with an aqueous pre-mixed solution of NaClO; (1.22 g, 13.60 mmol) and NaH,PO,
(1.45 g, 10.57 mmol) in H,O (7ml). The reaction mixture was stirred Vfor 30 min at 25 °C
before the volatiles were removed under reduced pressure. The produét was washed with
NaHCOs(sat) (1 x 50 ml) and extracted with EtOAc. The combined organic phase was

~washed with NaCl{sat) (SO ml), dried with MgSQy(s), and concentrated under reduced
pressure giving ‘0.265 g of the title compound (90 %) as a white solid; m/z 196.
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wWOBods@4kss 20 Method 141

.Ifer \is) !“ ‘. »fl

NVR 5 7.60 (s, 1H), 7.36
(s, 6H);

3H), 1.72
PCT/GB2005/0033
3-( vano- di met hvl - et hyl ) - 5- (2- di met hyl ami n6- 6t hoxy) - b "

enzoi ¢ acid methyl ester A sugpension of
3- (cyano- di net hyl - net hyl ) - 5- hydr oxy- benzoi c acid
MfttboMMSeMGer (Method 140; 500 ng, 2.283 mmol ),
. am no) ethyl chloride hydrochloride (427

qungG/][a{FﬁPg cqmgo%; wergpmredby thegpro@du® afibéthod D44 using the

a white solid 1.2 g
(s, 1H), 7.20 (s, 1H),

(100%) .
3.88 (s,

aplﬁgﬁ,nﬁggmodl umiodide (35 ng, 0.23 25 mmol, 0.1 eq) in
one was heated to reflux for 5 h. The salt was
Meelm)vbdlﬂnunﬂlltratlon and the fiTtrate was oz | SM
cohcentrated.to vield 662 nmy (1009 of light velljow '
145 | és({B@'&Bm@d(@mdubmlyim}zwsymmaéne 2- 397 | Method
- PCT. g&g%g(ooo%iu _78__ NWR S 7.75 (s, 1H), 7.50 (s,
1H) , 4.20 (t, 2H), 3.95 (s, 3H, 2/70 |143
146t , | 3K .Cy3nd8 -méthy { 290 Mrtihpd .
142 5}(&2 (y% For nyl -lew)lthel%%h%ﬁe 35031“5?1%}1%?%%%%”“ lgb)/\MethOd _
sol uti on of 2 rret hyl - 2- (2-t hi enyl)propanenltrl l e 196
(vettod—22—266—ro—+—F+—ret—-h—HE—5..8—.)—as..

cooled to -78 C. To the cool ed reacti on was added 1.26

Metho®id4t ert-butyl lithium (1.7 Msolution.in pentanes)
drop w se. 1The resul t| ng bright yellow m xture was

| siddner e DVF (0. 330 m 427
Siliep)] F‘%@hague 'oné%%’ B artdeeHe et S48, 131.4

o )
mmdl) inf DIMF4BS (R piv)s trdingl Wik wrtbﬂglchmﬂdxﬁ}ﬁﬁy%%eﬁqg foa%CMB@@} mmol) at

h Et QAc. -The conbi ned organi c phase was
q&agtion stigred & G @WSMQ@)belmeodwdémthmmxon 0f 250 ml

f.th t

NHE%%%%) T BE R AL GaPbiRRes il PO A Zutgenbins

waEefhod ofdSwihlat ik pEoogn, Qimal:bﬂfh N@SOR(sRRAR t@dn&mritb&under
prop ri ate

redP acedure "PrS%hOd 142 using the (P

rPf%%BWBoﬁ?F‘dC ezregwponlmgduut was purtfied by column chromatography
util@idg dd 1800 | hi.ophene- 2-

T TR el (ORI T P BB O8RS i as o

COI(BU’(%S@%%D meBhyl et hyI )t hi ophene- 2-carboxylic acid A

sol ution of

2-(5-fornmyl -2-thi enyl)-2-nethyl propanenitrile (Mthod
Me@2;148. 271 g, 1.51 mmol) in tertiary butyl al cohol

and nmet hyl - 2-butene (4.5 nl vvastreated
MetngI é? (hyd)roxvmethyl)thlop ene-2- carboxvlatt(: )

8 organic phase

A solution of 4-({[terr-butyl(dlphenyl)sﬂyl]oxy}methy,l)thiophene-?.-carboxylic acid
(Method 145; 0.900 g, 2.27 mmol) in MeOH (50 ml) was treated with concentrated HCI (1.0
ml).‘ The reaction was heated at reflux for 12 h and then concentrated under reduced pressure,
The crude reaction proci_uct was washed with NaHCOs(sat) (100 ml) and extracted with
EtQAc. The organic phase was dried with MgSO4(s) and concentrated under reduced
pressure. The product was purified by column chfomatdgraphy utilizing an ISCO system |
(hexanes-EtOAc, 3:1) giving 0.190 g of the title compound as a colourless oil (50 %); m/é
173.
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dropwi se with an aqueous pre-m xed sol uti on of NaC102
(1.22 g, 13.60 mmol) and NaH2PO4 (1.45 g, 10.57 mmol)
' Jml) . The reaction mxture was stirr
wdmgoﬁ)'ﬁlﬁﬁs C .25 before the volatiles were lrem)el\;/te]féi@%zt@g)mo3334
reduced pressure. The product8tas washed with ‘
NaHCO3(sat) (1 x 50 m) and extracted with Et OAc; The
M&gg@gpﬁ}jlggam c phase was washed with NaCl(sat) (50
with MygS04(s), and concentrated under
r edTbe doilqnwleg sonpogidy| wege Prep6Bd by dfe firbexduid dfeviethop d4beking the
% % as.a whit. soI id; mz 196. WO 2006/ 024834
aPIBERT RS GHEEIB%EEAS - 79- Met hods 145-146. The fol | owi ng

ofl prepared by tHe (o) eof —WEttod—124%
Nﬁegﬁﬁq Qﬁ% E)lgroprl ate SM I\/bth%n’p%d mz SM 145

149 ({ [ 158 f h rﬁm %Mrﬂd);nﬁﬁﬂydc)aﬁatd yl ]|oen} mes mebmbphaRDaketdacid

397 carboxvlic aci 143 146

13 (1- ‘W 2= ﬂﬂtftfhyﬁl/-@ﬂhylb)?ma@prehﬁé 3 2eBlobox§riethyhberntoic acid
3%t~ 3Me§¢?y(18f%§‘a}]‘§5‘i W‘%”;J ;I $;§| et Rox yTAPFeeREnzoj¢ acid

solution of s-thienylnethanol (5.0 g, 45.8 mmol) and

i mdazole (8.94 g, 131.4 mol) in DV (86 m) was
_..Qe.h_&@il_@l with tort- butyl chl or odi phenyl sil ane (15.0 g,
_The ractllton stirred for 6 h at 25
Rea-BP°fhéaddi ti on of 250 m 10

NH4@I e(o‘hﬁto)'z of'ﬁlnﬂh)rlelsthyﬁtdigmﬁlhyt)lﬂiﬁxapm ﬁ@(drb@@lﬁ@l (Nﬂbt‘hhd 148; 0.191
i ned organjc g ase was washed onc
B

g W@ﬁlwm’éfé‘f )<5 plibwawfiateddwt bagphorongytsthaprgide (aﬁa'? g 1.32 mmol).
Th QOEAH & G«Q& &Hr ldgktﬂF\EAélsa‘i 64 Uéﬁ@fo‘?é ga&ggﬁel?ﬁgé‘agﬁggl;g)?gatp (D- The

reagtibh moitmg v@d?. ekGeERG M&mmm%&ﬂﬁz&oﬁt!ﬂf&ﬁ, oréaﬂnd-bh@h ViaB@ried with
of the title conpound as a_colourl ess oil 96

14,
'Mg}%qz;%q}{agci sepsentyaieq Rpds geduged REEHYA- The product was purified by column

chr%?%ﬁ@?%@?%%ﬂ&% ( gggg%gey ggg @tl%l :;;\tgﬁy%%gu% 83 the tte

compoibobaglaiyellawioal (60 Ve, hﬁd231545 0. 900 g, 2 27 mol) in
MeOH (50 m) was treated with concentrated HCl (1.0
20 mM). The reaction was heated at reflux for 12 h and

Mdéthem1soncentrat ed under reduced pressure. The crude .

reacti1 on product was washed w th Nal—|COS(sat?v1 (100 m)
and ng({qlmxrégjcwmqpnd was prepared by the procedure of Method 152 using the

appropriate SM.
Meth | Compound ' {'m/z | SM
153 - | {[5-(Bromomethyl)-3- 251 | [4-({[tert- _
thienyllmethoxy} (tert- ' | butyi(diphenyi)éiiyl]oxy}methyl)—
butyl)diphenylsilane " | 2-thienyl]methanol (Method’197) -
Method 154

2-Methyl-2-{ 6-methyipyridin—Z-Vl)propanenitrilél

A solution of 2-fluoro-6-methylpyridine (1.00 g, 9.00 mmol) and 2-
methylpropanenﬁrile in toluene (30 ml) was treated with potassium hexamethyldisilazide
(13.5 mmol) and the reaction was refluxed for 1 h before being cooled to 25 °C. The reaction
was then quenched with saturated aqueous NH4Cl (50 ml) and the mixture was extracted with

EtOAc. The combined organic phase was dried with MgSQ4(s) and concentrated under
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Et OAc. The organi c phase was dried with MyS04(s) and
concentrated under reduced pressure. The product was

woPRMbddl@d by columm chromat ography utilizing g

system (hexanes-Et QAc, 3:1) %i'vi ng 0.190 g oPr}t ﬁe ,5/003334
title conpound as a colourless oil (50 %9; nmz 25
173. WD 2006/ 024834 PCT/ GB2005/ 003334 -80- Methods

reduted pB3suThe Meghrddst was poripslhydhwen ehnormepsrapdy byiliging an ISCO

rocedur e t.had.148 hn he..,appropri,at e . .
sy RIS T g R YD A e B8 Fapipyess ot 70 %
m/k 36pr onophenyl ) acet at e 230 (3-Bronophenyl)-acetic acid -

150 Methyl 2-fl.uoro-5-nethyl benzoate 169

2- Fl ouro-5-nmet hyl benzoic acid 151 Mt hyl

- | benzoate 179 3-Acetyl benzoic acid 5 Method 152

M-%@f%-ﬁ'?ﬁ4- (brononet hyl ) t hi ophene- 2- car boxyl ate A
6-8 o ydrioon methvileh ¥y ridink iy cirboswtie tabid )

t hi ophene- 2- car boxyl at e ( Met hrg(% 148; 0.191. l% 1.10

ol Sqlfion #f ?(-swiéh%%(égmﬂ?)éar nmlbpraﬁwa%_ dlylethod 154; 0.850 g,
s.3d ﬂn%ggh?)g?éﬂe%ﬁ ) wak AR %élenixl—rlﬂ%icg:@%ﬁ(g'd@rh;%%’? mmol). The

stirr 1 h at 25 C before being quen

reddabICea6 Seatyd (olieflnk far 7ZHe Af@r thisttni ohe piyndine evanesnoved by

.extracted wth Et OAc,and the,conbj or [
e PR A g oy s e AU 5D (100 ). The
orfIEIRde Hal S willEN PIQIAHE thet@Sa Gat) TRSoMYnie Phabdvas dried with
chromat ography utilizing an | SCO system :

Me$fas shros cpneongated oindar rgiuges grasurs sl by rpdudsaas puyificd by column

BRI EPREL Bl P 38 g e

copfpoasdlay ewhite Mitdh@d Yd5R/zU9iing the appropriate SM
Met h Conpound m z SM 153 {[5-(Brononet hyl )-3- 251
[4-({[tert thienyl]nethoxy} (tert-

viblow gl phenyl ) silyl Joxy} methyl)-

—putyr)di phenyl sil ane 2-thienyl]nethanol (Method 197)

Mnbyhb(broson@ehyl)-4-chlorobenzoate

2 o s DL S B ABOTL M By
broRBUccAREd2 (3 0B ENYE.PF BRANER daFionetr A hl e &h® i 3Pasfdated with

was treated w th potassi um hexanet hyl di sil azi de )
azobisisobutyronitrile (500 mg. The solution was heated to 80 °C for 4 h before being cooled

to 25 °C. The reaction mixture was filtered through a pad of celite ahd the filtrate was

concentrated under reduced pressure. The product was purified by column chromatography

utilizing an ISCO system (hexanes-EtOAc, 10:1) giving 2.70 g of the title compound as a

- 257

white solid (76 %); m/z 264.

Methods 157-168
The following compounds were prepared by the procedure of Method 156 using the

appropriate SM.
Meth | Compound m/z | SM
157 Ethyl 2-(bromomethyl)-1,3-thiazole-4- {251 | Ethyl 2-(methyl)-1,3-thiazole-4-
carboxylate ' | carboxylate
158 Methyl 4-(bromomethyl)-3- 298 | Methyl 4-methyl-3-

(trifluoromethyl)benzoate (trifluoromethyl)benzoate
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3-[(Dimethyiamino)sulfonyl]benzoic acid
-A solution of 3-(chlorosulfonyl) benzoic acid (2.60 g, 12 mmol) in DCM (20 ml}) was

| 5 treated with dimethylamine (2.0 M in THF, 20 ml, 40 mmol, 3.3 equiv). After 30 min, the

re of Method 156 using the

appropriate SM

reaction was quenched with 10% HCl and extracted with EtOAc. The organics were washed

with NaCl(sat) and then dried with NapSO4(s). The organics were then removed under

reduced

pressure to give 1.80 g, 65%; m/z 229,

10 Methods 170-179

appropri

ate starting material.

The following compounds were prepared by the procedure of Method 169, using the
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Compound

m/z | SM
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178 ol Marehn-4r denifaaDptrasicicd t o gi ve 1] 80 g, Mewgline
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Method 180
Methyl 4-£(( tert-butoxvc’:arbon\}l)( cvelopropyhaminolmethyl}-3-(trifluoromethyllbenzoate

A mixture of methyl 4-[(cyclopropylamino)methyl]-3-{trifluoromethyl)benzoate
(Method 234; 0.80 g, 0.29 mmol), di-fert-butyl dicarbonate (0.70 g, 0.32 mmol) and K,CO;.
(1.21 g, 0.87 mmol) was stirred in THF (12 ml) and water (4 ml) at 25 °C for 4.5 b and the
solvents were removed under reduced pressure. The crude residue was taken up in EtOAc,
washed with water, NaCl(sat), dried, filtered and concentréted under reduced pressure.

Purification by chromatography (810;) afforded the desired product; m/z 374.

Method 181
6-Bromo-3-methyi-2-thioxo-2,3-dihvdroquinazolin-4( 1L F-one

A solution of 2-amino-5-bromobenzoic acid (2.0 g, 9.26 mmol) and methyl
isothiocyanate (0.63 ml, 9.26 mmol) in acetic acid (20 ml) was stirred at 120 °C for 3 h. The
reaction mixture was concentrated under reduced pressure. The residue was taken up in

diethyl ether, filtered and washed twice with diethyl ether to give 1.47 g (59%); m/z 272.
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The foll ow ng conpounds were prepared by the procedure
of Method 169, using the appropriate starting
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Method 184

2-(1 -Cvano; 1-methvlethyDisonicotinic ac_id:

A 50 ml three neck flask equipped with a reflux condenser was charged with 2-
methyl-2-(4-methylpyridin-2-yl)propanenitrile (Method 183; 0.870 g, 5.43 mmol), and water
(15 ml). The reaction mixture was heated to 60 °C and KMnO, (4.3 g, 27 fnmol) was added.
The reactioﬁ was heated to reflux for 2 h, and was then filtered through a bed of Celite. The
pH was adjusted to 4 by the careful addition of 1N HC] and the aquebus phase was extrécted
with EtOAc (4 x 25 ml). The organic phase was dried with MgSQs and concentrated in vacuo
to yield the crude reaction product which was purified on 40 g SiO; using EtQAc-MeOH
'(10:1) as eluent giving 0.700 g of the title compound as a white solid (68 %); m/z 191.

Methods 185-186
The following compounds were prepared by the procedure of Method 184, using the

approprlate starting material,
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The 15 reaction m xture was concentrated unde
reduced pressure. The residu85was taken up in d| et hyl
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The foll ow ng conpounds were prepared by the procedure
of Method 184, using the appropriate starting
WD 2006/ 024834 PCT/ GB2005/ 003334 -
W@OWD&&E&I 2 amaas OB 0051003334
3- (1 Cyano- | - met hyl et hyl ) - 2-f8tuor obenzoi ¢ aci d 208
Met hod 37 186
Methbd 1681 boxy- | - net hyl et hyl) - 2- f1 uorobenzoi ¢ acid 227
— NMeThod 37 187 3-tert-Butyl benzoic acid 179
Mﬂ@démaﬂﬁﬂ.ﬂm&elm&benzene Formed as a by- product

W G e ARyehe %F“%PS?’%F C@fgﬁ)ydo‘%ﬁ% Bty 5-beppgpicotinate (0.500 g,
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riethylamne (1
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. Ry B, _
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puri bR/ RO & SHAsHS 0% 33&4&“&%6’6& 3:’%9 %af thg tl@s@%pomﬂ@s a

d s purified on 40 g SiQ2 using -

COI&%§%§§§Q%$& M?ztzoz"l'a) as eluent giving 0.45 g of the

title conpound as a colourless oil- (91 %; mz 231.

t 0 49.— 191 The fol | owi ng conpounds were. prepared

M 5 edure of Method 188, using the 15

appraprdiRkandt@hpdings REEsrered b)}\@k?r&éﬂﬁfélﬂﬂwém@d B, using the

189 Et hyl “3-(3-hydroxy- 3-net hyl but yn-1 yI)benzoate
aPPZSBU?EeWEﬁWI%PD% yn-2-ol and ethyl 3- brom)benzoate
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Prop-2-yn-1-al bydr oxyprop-1-yn-f1-yl ) benzoate
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Method 195

2-(4-ﬁiyﬁroxvmetllvl)—Z-thicnvl]—2-methylpfopanenitrikc

“THF (25 ml) was added to 2-[4-({[tert-butyl(diphenyl)silyl]oxy} methyl)-2-thienyl]-2-
methylpropanenitrile (Method 31; 0.880 g, 2.10 mmol). A 1 M solution of
tetrabutylammonium ﬂﬁoride in THF (5.25 mmol) was added dropwise via syringe and the
réaction was atlowed to stir for 12 h at 25 °C before being quenched with NH,Cl(sat) (50 mt). -
The reaction mixture was extracted with EtOAc (2 x 50 ml) and the combined organic phase
was dried with MgSO, and concentrated in vacuo to yield the crude reaction product which
was purified on 40 g Si0, using hexanes- EtOAc (2:1) as eluent giving 0.270 g of the title

compound as a colourless oil (71 %). m/z 182

Method 196
2-(4-Formyl-2-thieny])-2-methylpropanenitrile

_ To DMSO (0.277 g, 3.55 mmol) was added 10 ml of DCM. The reaction was cooled
to —78 °C and oxalyl chloride (0.225 g, 1.78 mmol) was added dropwise via syringe and the

reaction was allowed to stir for 30 min at this temperature. A 1 M solution of 2-[4-
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acetate (52 ng, 0.23 mmol ), and BINAP (0.287 g, O0.46

(hydnosyethgh e - ﬁlﬁtaml}a‘ndﬁdxyipﬂsmnem&d& (oRthyds 95 @b BElg 4 BBndel) in

b di l.ut ed th Et OA
DCM el s st o wg&;%;gegn@%e A SO RIOsiifor 30 min o
thisA@BpRatuld) T rie iy BeniRE gﬁ’pl%t %/ \Lésetg?rpﬁdﬁg f‘“gcé ?1 Qaction was

usi hg Et CAc a$ el ue
allogeapowanm ss23°C @@ﬂhcsunir@(sleoil b b(efoﬂ-‘e %mg rfuznch2d w1tl;(NaHC03(sat)

A RO W SRR 0 G e
R v
oSiEE s ok O Se, SoB e cion,

5- nor phol i n-4-yl ni coti nate 223 Mrpholine 15 Method

MedR 17( 4- (Hydroxymet | rvl
= enyl | - 2- medryl propanenltrlle THE (25 m) was
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er u i phenyl ) si oxy}me i eny
]-42({ tWV‘éﬁ%aB%w ity im Dﬁwhs'\ie 2@:agg¢;?@dthod 143,
| t
3.9%'%[‘19)&5 n(%%]b diza%mgiéﬁémvg@u% Hf(‘sg%?lg WARTHRA ﬁ‘aélr%gd.g%g, 20.96

was ad W'Se Vi a g YT
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oA FREIR, LAk DA e (SO it g 123
ml).aTHE dohitardbnedpRi:aaas Gapftassh Nae1sh) @90 Wi, Ard $4 Meso,,

and concentrated in vacuo to yield the crude’reaction ‘
and geRrEnERedH g0 wisngilie chide deastion oragius Wizichisian gunﬁed on 120 g Si0,

usmg%)é%[h%§ E%QA‘ 3 g?aslgluéﬁ gﬁ’gﬁhﬁ?esg Xlﬂ{]egt 270 H;? 3s ﬁg:gouriess oil

(98 2B. rlid&tiiﬁdd 196
2- (4-Fornyl -2-thi enyl)-2-net hyl propanenitrile To DMSO
(0.277 g, 3.55 mmol ) was added 10 m of DCM The
Metq,gaqt)gon vvas cooled to -78 C and oxal yl chloride
g, 8 rmol) was added dropwi se via syringe
e 4 E : Iber@Ariden at

;8&?061§%!30ﬁ|:%y7ﬁ /—@ffﬂ‘@f —%l%lé%é%g tgw-ﬁl-(él-methylﬁ~nitr0~phenyl)—

benzamide (Method 80; 353 mg, I mmol) in 1M BBr3 in DCM (5 ml) was stirred at 25 °C for
1h. Cmshed ice was then slowly added to the mixture, and then 1N NaOH was added to

adjust the pH to10. The organic Iéyer was then separated and discarded. The water layer was

then acidified with 10% HCl aq to pH 1~3, and the resulting solid was collected by vacuum

‘filtration to give 311 mg (91.7%) of the title compound. NMR: 10.45 (s, 1H), 10.00 (s, br,

1H), 8.41 (s, IH) 7.95 (4, 1H), 7.40 (m, 2H), 7.25 (s, 1H), 7.08:(s, 1), 2.45 (5, 3H), 1.65 (s,
6H); m/z 339.
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(hydroxymet hyl ) -2-thi enyl ] -2-nmet hyl propanenitrile
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&Witle conmpound as a colourless oil (98 %
rn/z 384." Method 198 20
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vacuym filtration to give 311 ng (9] 7% the title
corrpcmﬁ@pphmm) -540- rmcs'pl(l n-4H) | 10 00 mChiqronnyi)xaombohne
(s, :wahqx§l‘fe52§iqijlg 7 40 (m 2H), 7/25 (s, 1 H),

7.08 1.65 (s 6k); mz 339.

1 200 20061024334 ﬂ@fﬁé/ﬁﬁ%@ﬁﬂl @Qﬁ&ﬁﬁl 3-- 8845Metibipd 199 .

3~

3- (Cyano- di net hyl - met hyl ) - 5- met hyl eaf banpyl met hox
( 4- mepHiAPhSIH) ?ﬂ%P&?@ﬁW'g' benzai ni d¢ A @thﬁlgplmndme

3-(cy @,lgbipd g%egyalm;qgt hyl ) - 5- hydr oxy- N(4- thyI 3-nitro

- phenyl ) benzam de_(Method 198; 180 nmy, 0.53 nmmol),

22 hi| 6r(0-Cyamet hykthateetydrNda-h@Bylny, (480 1-(3-Chloropropyl)-4-
nitropheny!)-5-[3-(4-methylpiperazin-1- : rnetHyIpiperazine
yl)propoxyJbenzamide | '

203 | 3-(1-Cyano-!-methylethyl)-N-(4-methyl-3- 451 t 2-(2-Chloroethyl)-1-
nitrophenyl)-5-[2-(1-methylpyrrolidin-2- methylpyrrolidine
yDethoxy]benzamide ' '

204 | 3-(2-Azepan-1-ylethoxy)-5-(1-cyano-1- 465 | 1-(2-
methylethyl)-V-(4-methyl-3- | Chloroethyl)azepane
Anitrophenyl)benzamide




mol ), 1C2C03 (731 ng, 5.3 mmol) and sodi um i odi de (80

nmg, 0.53 mmol) in 10 mM of acetone and 1, 4-di oxane
wosbodk2ay@s heated to reflux for 4 h. The resul

was filtered -and washed with acetone. The flplkirn’q?ﬁ%lmt03334

and washi ngs ‘were concent rat-d®-under reduced pressure,

and the residue was purified with an | SCO system _
206hexane:-Eaha)lmethlcdlyYes-£R9 Ny (77 P53 TT. tTte

com)of}nd@as |te9soy\l’)e e‘NI\/R 10. 55 ‘{58 Llf}—ﬁlo@ngz (s

1H) | 8By ¢thoxely- (4_H)ethy7 396 (d, 1H}, 7. ntHoxyethide

7.50 7.35 4 55 (sl 2H, 3.29 (s,
3%0,“5{&85‘;?%“ dél > (s z 410. Met hods

200- 205 15 The Tol [ OW ng conpounos WET & prepared—by

t he- procedure of Method 199, using the appropriate
__f‘é!!_Qﬂ;_zQM tng material and 3

droxy N- (4- nmet hyl -
thod 198) Meth Conpound

rd ZT@Hen?@Qoé’ph(rﬂe (%8@@;3 30 HHEJIPXA@]BHMHOH\{‘Z(O%‘ L UVANSSS I equiv) in

ni tr opheny 5-(2-norp

DCMW*& céWW%ﬁ@Bﬁeﬁ avith Ie(?n@b(g/)aﬂenmtmoﬁeeqummfter 5 min, benzyl

O e B LT e oo AR L0 ) e BIGRG wes

_ addyzcﬂ effiivaractibanzasiided 292 h and then quenched with 10% HCL. The reaction

10

15

20

25

x%l Q/aol-rrEtEéethl -N-(4-net hyl - 3- 480
%yaéﬁf%?%ﬁ%ﬂ/ §/ ¢ and he orgamc layer was washed with NaHCOs(sat). The
orgﬁh&sr WEB AR itk I[Tzﬁjl sﬁ TR Rb ﬁ?@graﬂﬁ't}ﬂ:&l 65‘18§€d under reduced pressure.

met hyl pi per azi ne pr opoxyl beEnzam
Thegﬁﬁnguecyawdjelll pn@ﬁ@b)ettdim <Nofrbtapetgiyl utBizing®h ISCO system (EtOAc-

hexfie) 0, S RE B¥ oF 3 wiergligyreatai n- 2-

nmet hyl pyrrolidine vyl)ethoxy]benzam de 204
3- (2- Azepan- 1-yl et hoxy) - 5- (1-cyano-1- 465 1-(2-

Method et hyl ) - N- (4- met hyl - 3- Chi or oet hyl ) azepane

ni tFHRRNESW % 4834 PCT/ 5 334

- 89- 20%6%13 %S%égﬁ%od@ftsv@n%{%%? F%ff}%ﬂr?cegu ﬁégg A%)Gg using the
appiopGhlestapti®z maetihlbxyet hoxy) - N- (4- net hyl - _
PR L\n\l\lr\i- hane—=ai-t rcnhan\ll )bhenzam de |\/h1‘ h(‘)d 206
Meth Compound _ m/z | SM
207 tert-Butyl (3- 1od0propyl)carbamate 286 | tert-Butyl (3-

hydroxypropyl)carbamate

Method 208

3-(1-Cyano-1 -methylethyvD-5-fluorobenzoic acid

2-(3-Bromo-35-fluorophenyl)-2-methylpropanenitrile (Method 32; 258 mg, .1.07 mmol)
in THF (10 ml) at =78 °C under Ar was treated with -BuLi (1.7 M in pentane, 2.13 mmol, 2.0
equiv). The reaction stirred for 15 min and then COy) was bubbled through the reaction
mixture. After 10 min, the reaction was quenched with 10% NaOH and lextraéted with EtOAc.
The aqueous layer was acidified with 10% HCI and extracted with EtOAc. The organics were
dried with NaCl(sat) and Na,SOq(s) and then removed under reduced pressure; m/z 208,
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15

20

25

Benzvl 4- (i odonet hyl ) pi peri di ne-| - carboxyl ate
Tri phenyl phosphine (7.87 g, 30 mmol) and i m dazol e

30 mmol, 1.5 equiv) in5 DCMat 0 C 206%/003334
Wq(/\é)ggf?r“g%{‘t ed wwth 12 (7.61 g, 30 nmol, 1.5 equivV).
After 5 mn, benzyl -90 -

4- (hydr oxymet hyl ) tetrahydro-1(2H) - pyri di necar boxyl ate
Mdtho®909., 20 nmmol) in DCM was added. The reaction was
—stifred for 1 h and then quenched with 10% HCl. The

r eadhe &dilowing cormpoundsyasarenseedley e Procetwaef Mirthadid8, using the

e washed wi th NaHCO3(sat). The :
ap%Pg%ﬂkgtahﬁy [{la ?{ed wi th NaCl (sat)- and Na2S04(s) and
MR ¢ &ﬁiwﬁgj under reduced pressure. 1g/Ahésnesi due
| was |[then purified hy colum chromatographyiutilizing

26 |se;@zsty@peml(lammylmydmom@clgu V269 20Mpt@6H  of

ol w2 200 Mot bad 207 T £ ol | s oy
€—SO+ u, T Z =90y~ VETTTOU 201 e 1 ort. o

conpound was prepared by the procedure of Met hod 206,

fib@g16he, 15 appropriate starting materials Meth
—%orrpmhd mz SM 207 tert-Butyl (3-iodopropyi)carbamate

gthy(b8nzdayadr oxypr opyl ) car banat e Met hod 208

no- 1- th 5- qu robenzoi o
5 S BB RS B SRR SR B fppman e o
9.0 g@m&? in ?@&1 MOMF H:a8 ddeatibdomedBaren2 BHE, 0188 Mol). athe reaction
-78 Cunder Ar was treated with t-BuLi (1.7 Min
mipr ealloverdo siigit 25 3CHop ffihyvihe BIME Wasemosed wider pedyced pressure

a'n‘:]ir file %élltmgr}eﬁﬁg u{rvgfaziﬁaé W@&h@ﬁi@g&gt i %Q[E 15%9 was dried and

theq;amﬁhwds wiridved Q8ddNaéhicadpreesutre. 0t @60.Wi t h Et OAc.  The
aqueous. | ayer was acidified with 10% HCl and extracted
with EtOAc. The organics were dried with NaCl (sat)

' M&ﬂgdb@gsodf(s) and then renoved under reduced pressure;.

. 25 WD 2006/ 024834 PCT/ GB2005/ 003334 -90-
Met Abd f@ll):gvxflrz] eothipbungniners proppod i theasogsdersant édethyd 2 Hk using the

u od 208, using the appropriate
ap*gf{’g?iﬁe {&% é\@%ﬁt‘] Met h Conpound mf z SM 209
MVEth 2-1NBS ﬁa‘yﬁdl, 1-di net hyl et hyl') benzol c| g¢i d SA99 Met hod
34 5 Method 210 Methyl 4-fluoro-3-nmethyl benzoat e
211 4-Methyl-3-trifluoromethyl-benzoic acid 218 | 4-Methyl-3-

methyl | trifluoromethyli-

benzoic acid

Method 212 -

4-lodo-1-methylpiperiding

_ 4-Chloro-1-methyl-piperidine hydrochloride (4 g, 23.5 mmol) was dissolved in 40 ml
of K;COs solution. The solution was extracted with EtOAc (3 x 50 mlj. The combined
extracts were dried and concentrated under reduced pressure to about 50 ml. Nal (3.55g, 23.7
mmol) was then added to the solution and the suspension was stirred at 25 °C for 30 min.
Water was added and the organic layer separated and dried. The organics were concentrated

to give the title compound as a yellow oil.
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To a stirring solution of 4-fluoro-3-nethyl benzoic
acid (5.0 g, 0.032 nol) and K2CO3 (9.0 g 0.064 nol)
wo 0oP$4gs DMF was added iodonethane (2.4 m, QcQR&%:005003334
nol). The reaction mxture was allowed to stir at %é
C for 15 h. The DVF was renovdd under reduced pressure
10 and the resulting residue was washed with Et OAc and
MetlRéd 2ifhe organic | ayer was dried and the sol vent was
rem)ved under reduced pressure. mz 169. Method 211
: h : ;1 Be ;,. 1 oF gayBd-Aymeihel-photddUuc Goxy)-
t ho usi ng t he appropriate starting
ﬂ‘r%gétmg@ Meth Compound mz SM 211

4- VBb hycb 134 buispEhdir @rreirnydoe i
4- Net hy|°3 ot hyl tr|f|ﬁor’g?}ie}?&ligqﬁﬁgﬁ?g%g%@zéng’079“’”101) n

D%Qﬁlﬁaa g added Grgpwise asplatiny bﬁﬁﬁaramodilmethyl -methyl)-5- hydroxy N-(4-

LT VE e TN

4-icHioel - smthyﬂ-lpq:mnvl@s (Pitiiodctied] v hp, (Et%o()sn pmP ém) waiWided. The
conbi ned. ex s were dried and concéntrate

reaction IRsHH as %ﬁi fogetwolor 180 Aifter pealing3o B§3C, waem(20 ml) was

h |
e SRR AP OB AR Rl 0Re gpo iy he
congukeicexéamacks teee mmd@ohmﬁteamam%@&ea@%sglhb ethe r&lﬁt;r(l]g residue

ani ¢ re ntrated to give the title conpo
- was t@g‘é éfs Y w0 Plo (@66l 05 4B ertPUTGBRDESL003 38 60 mg

15

20

(17@/@%&%&!&% éénd m/z 43?
(Cyan- di net hyl -met hyl) - N- (4- nmet hyl - 3-ni tro- phenyl) 5

(1 met hyl" pi peridin 4 yl oxy)- benzam de To a cool ed
MeS4aPARSI on of NaH (60% di spersed in mneral oil) (32
—rrgﬁ—m nmol ) in 5DI\/F(4 m ) was added dropw se a -

nmet hyl - 3- ni t r o- phenyl ) - benzam ; 268 nmg,
0. 7OIHRHTY ofi40b YBWPrr(emm)tnﬂuhmetth@dmlqanémeymyq pitpeethod

d v
1650 Rt R B Ry i (O IR T o) bl R 073
mg,227 tmmob)‘ m@H@b[ﬂOngl)tvms%BrrE‘d Ve Y £dr Q. Th teWRerand %9 then
wo ch|6(;; mxtug The resulting solution was extracted
raisehl OB OEC OXEr | Band sired at thiy franpeoateisfpr %édﬂmea@msnmewas
cooldlt &&Q‘S%d@ﬁ‘ﬁ@@{vﬁtﬁtﬁﬁv{uﬁ"ﬂ?f)rgﬁﬁgyGv%ge Rhesiite under reduced

resul ti ng resid

- pressure, and the resulting resxdue was purified by column chromatography utilizing an ISCO

. system (hexane-EtOAc) to yield the title compound as a colourless oil 230mg (65.3%). NMR:

- 8.25(d, 1H), 8.20 (5, 1H), 7.95 (d, 1H), 3.90 (s, 3H), 3.60 (s, 2H), 2.18 (s, 6H); m/z 261.

25

Methods 215- 216

The followmg compounds were prepared by the procedure of Method 2 14, using the

appropnate starting materials

Meth | Compound - ' m/z | SM

215 Methy! 3-(1-cyano- l-methylethyl) 5-[(4- 315 | Method 167 and N-methy]
methylpiperazin-1-yl)methyl]benzoate piperazine

216 | Methyl 3-(1-cyano-I-methylethyl)-5- | 260 | Method 167 and dimmethylamine
[(dimethylamino)methyl]benzoate
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was then purified by a Glson HPLC (0.1% TFA in
acetonitrile and water) to yield 60 ng (17% of the

wd ﬁOB!S/SM% pound; nfz 436. Method 214 15 PCT/GB2005/003334

yI am nomet hyl -3-triflu é)r onet hyl - benzoi ¢ aci
met hyl ester A m xture of
4- brononet hyl - 3-tri fl uoronet hyl - benzoi ¢ aci d net hyl
hedZLMet hod 165; 400 ng, 1.35 mol), dinethyl am ne
n1 andK2C(13 (373 nmg, 2.7
----- ‘ 6% at 25 C for |h. The

t e”DQ‘h&Ie'tHﬁsd@@ﬁcétﬂ@ﬁb (2fﬁﬁin$ ad. o zﬂm%@@vé%Va%ﬁeé-tJ‘a @Mlion of methyl 3-
stirred at this tenperature for 3 h. The reaction

(brpmpmet:hw\)égn@@teda& Bd3tlonzsl, &dzdbmdé% thewd 8HBOW triphenylphosphine

c e t nd I u
(BR300 PEDP CREOT I BB ieEl o FUECESy o RO in Tt 0
E%Wa@%@ﬁﬁ%ntﬂ Wh inR f6n1 2 5830 %Y HfeMallowing the mixture to cool
exane-Et OAc) to yield the title conpound as a

b 1628165 & S lhzod ed 6Bh B9 Ac (MVEOO md) 8 viashed wjth NaCGat). The

nﬁ?%%el\ggs’ thé?—l?ﬁell(?r? ’thrg}g%h a gg? %Ec{eﬁtgd Sr}_%llq;mdchélcélrﬁfate%w: vacuo.. The crude

fdmlubmsl’;gxrﬂ’mﬂmtﬂidwm kexphepRyOt Ay at hkﬁeﬁxf gmagl ameg #7 %) as
Met hod 214 riate sta

Pk B0 A S kb03 6 e Rop (0. 11D, 757 @A 86 (1, 303 s,

3@3(317%@@1(;) '0'%%% thyI) 5-[(4- 315 Method 167 and

pi perazi n-1-yl ) met hyl ] benzoate = .
pi perazine 216 Methyl 3-(1-cyano-t-nethylethyl)-5- 260

%bmm and di net hyl am ne
' yl am no) net hyl ] benzoat e WO 2006/ 024834

15

MREH1GE3 QOW*%]{ tnm@@vls%ﬁmgilzﬁlz 1 VebBYdoate
3-[3-(trimethylsil prop- 2 % yl T benzoat e
Y

Tri nétﬁ?}’-ﬁé)inl%ﬂmeél@étzy Belrameth llyﬁprom 0 ybibynzpals (Methed 217; 350
n}gg 1?@%&%@%&@%%& gﬁﬁé R‘itf?ﬁ%’if@kﬁk' %%‘%ﬂ??%ﬁ%&&) % .78 °C,

Iddonphteny (b adpivanedded aﬁatﬂﬁ: rmj.ptloﬂl nﬁixmm){v)is wai$24dd8 26 6CQind stirred

bR T Gl (187 1D e OOl ) B TS sotution and

20

25

30

. eﬁ@atc?erd ik EV@RQ Ttﬂéecombﬁeﬁrﬁgén%s%é% dn&?&riﬂ cto(ﬁcegt%ra dntderhreduced

was then luted with (- and washe
prRadIg- S’lé‘le)cmdﬁrréoduﬂt p ety penﬁ@:lsbst ¢Démmfi phxperamrmhwomxghmg an ISCO

P efoal o b et RO ERRY e Bhe sy kR H Rar B0 nbioy: 825
(hexanest & OAY, 74781(C1§‘$H¢|7Lk€01(& Q{)y!(s ng (L. 3021)91 6@(73 f(@‘@{) a)sz31@ OH).

product. H NMR (300 MHz):
7.57 (d, IH), 7.40 (t, 1H), 393(3 3H) 371(3

Mithoa 91#1 (s. 9H).

3-(1.1-Dimethylprop-2-yn-1-v)benzoic acid

To a solution of methyl 3-{1,1-dimethyl-3-(trimethylsilyl)prop-2-yn-1-yijbenzoate
(Method 218; 110 mg, 0.36 mmol) in a solvent S)'/stem of THE (4 ml), MeOH (2 ml) and H;O
(2 m]) was added lithium hydroxide (26 mg, 1.09 mrhol) and the reaction mixture was stirred
at 25 °C for 12 h. The reaction mixture was diluted with EtOAc and water. The aqueous layer
was separated and then was acidified with 10% HCI and subsequently extracted with EtOAc.
The combined extracts were dried to give 60 mg (88 %) of desired product; m/z 188.
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20

25

30

Met hod 218 Methyl 3-11,1

-dimet hyl - 3- (trimethylsilyl)prop-2-yn- | -yllbenzoate
wobBod:3@sut i on of net hyl
3-[3-(trinethylsilyl)prop-2-yn-1-yl]benzoat ePﬁ{/’thlﬁg(g/{aﬁssm

217; 350 ng, 1.28 mol) in-BBE (6 M) was treated -

wth NaHVDS (2.8 ml, 2.81 mmol) at -78 C. | odonet hane
Mettitbd2229l ) was added and the reaction m xture was war ned

to 25°C and stirred for an additional 2 hr. The
3-(LeAumetwlnppelibenzaipacidlhen quenched with NHACI (sat)

sol ext ract t h. Et Ih 0 ned
or oach DR 2% R e R asstoifa B8 THh ke 890 semoD in
Meomb(gaun evas Tleeted MUBEPIC OUUGE). Was rBAtiibh in8HuRYwEOIHHE for 12 h under
chro ography utilizing an I SCO system
an FtpaspsEs Eiltydipeangagiat dd %E)df hegnixsregvapfiltgwdithrough celite, and the

sol%?@%{;mo‘dﬁ%ig&(cmge%&e §)5yéeélgi he &'eg'i_'l)zd pﬁc_)% ((?g(? I’]fl'g? 86 %); m/z

1926H), '0.23 (s, 9H). Method 219 25
3-(1, 1- D net hyl prop- 2-yn-1- yIIben20|c acid To a
sol ution of net hyI

Meﬁro[d'ZZl di met hyl - 3- (trimethylsilyl)prop-2-yn-1-yl] benzo
Met hod 218; 110 ng, 0.36 nmmol) in a sol vent
Etlmkﬁ:fwakonropﬂqﬂrhomvhbf)gmm (2 M) and H20 (2 M) was .

et R Rt e Pl R i3l i w75 -,

isopremyd niagnesiit tohlogidwe® OKH, b10ter 100t 5D GAG aaagh &&@{e%o mTﬁbeof
0 | ayer 30 was separat ed and then was acidified
S““im&’% ifé%m& maypsaglafrt (40 sxdd Gomesd) wprtemdﬁccmmultaneously
I
Aﬁ%}%drgigrgy‘ecgﬁg?ﬁﬁ% g?ﬁ%ﬁyi%gogléig (4\5/‘%%&] 8%? ﬁﬁg@%a@dcge% and then the -

readBiC NGBROOFADO3BA! to293C dviet hhd’i‘Rﬁ’Zﬁu&ur(e]waih-leufmtd&th EtOAc and

o
solv%ﬁ@merﬂ&&%d%deﬂeﬁ@ceﬂ‘%{ﬁés)&uﬂe@h% ﬁ[%dﬁ@t)w Brifit® @%Sgumn |

W th Pd/cl% e reaction m xture SSI
chrqrggtograply Wiigeng anaISé?r@ ‘sitstrs {hlrars- Eal:Df’lr@cﬂw pigkhl 3ag5aes)28 NMR

COEMHAT BIL MHE A2 b PR ABd D Baely oo ubi s - 267

1H)t hd0 Ge3Hy, a9+ baueh, 1150.100,1.@6nYR2H)M z 192, Met hod
221 10 Et hyl 3-(cycl opropyl car bonyl)benzoate To a
"~ solution of ethyl 3-iodobenzoate (1.8 nmi, 10.0 mml)

Methdd B2 F (40 ) at -78 C, isopropyl nagnesium
chlorrde (2. oM 7 0 m 14.0 nmmol ) was added. After 30
rhi3nd -gyklopsapivi ) ) g, 12.0 mmol) and Li Cl
wer e added simul taneo
(o R RSB S BRSO E i 28, 1
mmGied THRAE ndylseds @) ehethi® mab@ium bromide (3.0M, 0.73 mi, 2.16 mmol) was |

added. After 3 h, the mixture was diluted with EtOAc and then washed sequentially with

NH4Cl(sat)and then NaCi(sat). The organics were dried, and the resulting material was
purtfied by column chrométography utilizing an ISCO system (hexane-EtOAc) to yield 1.2 g
(50 %) of the desired product. H NMR (300 MHz): 8.19 (s, 1H), 7.92 (d, 1H), 7.72 (d, 1H),
7.40 (t, 1H), 4.37 (q, 2H), 1.78 (s, 1H), 1.51 (s, 3H), 1.38-(t,-3H),‘ 1.32 - 1.21 (m, 1H), 0.46-

0.37 (i, 4H).
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15 reaction mxture was warned to 25 C over | h. The
m xture was diluted wwth Et OAc and washed
I[ly with NH4ACI (sat) and Nad (sat)

W%&géﬁ?@%ﬁv\ere dried, and the solvents reanegte”ng{msj003334
‘reduced pressure. The crude p%duct was purified by

colum chromat ography utilizing an | SCO, system
M§theaame Et OAc) to yield 1.2 g (50 % H NVR (300

VHz 8.66 (s, 1H), 8.22(d, 1H), 17 (d, IH), 7.55
M@MEMMMG?(m 20 1H), 1.40

th ho? Sfé‘% Oé %f'etﬁ'yi %](C)('%prgwwargso&%)ben%oa% (I\{lfmméz JZ_QI 363 mg, 1 .66

mr3elf tnr B4y O3 )rﬂp&l@S -IC; hinBiHQ XY®Einigy | BBW@;‘WS 1@ded. After 4 h, the
sol uti on of et h% 3- (-Cgcl opr ogyl car bom( ) benzoat e
e ay n ly

migiyes Watdipsed wig phesapentigliy et BHaClsagand then
NG T DU STl o2

chmirriaio gt bAcutanth g dandS Obsistedch @mm%t@ﬂd} yo Wietd210 mg (77 %) of the

AR D B LT Gy

4.3q4urm), atpaqapti@gnaehy, U h szing nmSOPl !
glgxan)e Et C(SAC) ?o ylk(g )I. ( Hz ofgi(l%e?g}es? 6r6e054(n[1’2H)’
Brdutfetm. ZHNVR (300 M—|z) 819(s ||-|) 7.92 (d,
1H) 7.72 (d, 1H), 30 7.40 (t, 1H), 4.37 (g, 2H), 1.78
(s, 1H), 1.51 (s, 3H), 1.38 (t, 3H), 1.32 - 1.21 (m '

Mdt@g 20446- 0.37 (m 4H). WO 2006/ 024834
‘ 20Q 3

15

-94 Met hod 223 Et hyl 3--

ok Bl %293 hyl | benzoate To a sol ution of

ths« sﬁt(ﬁ@n@@ﬁy@@yé&g}p&ﬁbﬂté ?ﬁe@hegggé(%t Bg‘%@?}%n n)éﬁ% mlof -

my, 1.6 mol at
Detx@8uom I\A)aswafreéﬂlﬂéd h al&fSIS éc. ZIhdnreattI[tm ﬁlmmwsehmded toa

- Nk gath (it IhG OGNS PREerE e o O G s TOgpiganics were aried,

20

25

30

andjﬂie%é%ultﬁf%nﬁt@ﬁairv%%uh'ﬁ@g b%BﬁEﬂr@dhr%&o%bh)‘; hﬁﬁ’apé’ an ISCO system

col umm omat ography utilizin system
(hexreac oA Gt tOXEld 8 olegy @l 89210, 5§ %)YH Wlbﬁ(lOH‘de}je”s%r(ele) 7.86

PRI S P2 b o7

16(s IH. 1.38 (t. 3H), 1.27 - 1.15 (m IH),

oy 0.54 (m 2H), 10 0.52 - 0.36 (m 2H). Method

MMhyl 3-(1, 1-di fl uoroet hyl benzoate A sol ution of
So |n L1 3A68Y HhE e L ) :

C. }ﬁh@hrtmcqf |nmﬁhyh3x(fommomahylﬁ4ie(ri carelxﬂcedi mﬂhﬁethw&r(zsateXMethod

' 16%%&@\3@?{@ 77];21?18%1 li‘rg guei\aaﬁé)s( 5 @@%atere ét ' S%aes%d\cli\g(} sodium sulfite, The

mixture was stirred at reflux. The solvents were removed under reduced pressure to give the

* product; m/z 297.

Method 226
Methyl 3-(1-cyano-1-methylethyl)-5-[{methylthio)methyllbenzoate

A solution of methyl 3-(bromomethyl)-5-(1-cyano-1-methylethyl)benzoate (Method
167; 80 'rng, 0.27 mmol) in EtOH (1 ml) was added sodium sulfite. The mixture was stirred at

reflux. The solvents were removed under reduced pressure to give the product; m/z 263.



10

and the resulting material was purified by col um
chromat ography utilizing an | SCO system

wohaeyenenEt OAc) to yield a clear oil (396 ny, P%?/G@(zt}oi"éoseosct

NVR (300 MHz): 7.96 (s, 1H), 7.86 (d, 1H),
1H, 7.31 - 7.22 (m 1H), 3-8 s, 3H, 1,74 (t, 3H.
20 Method 225 Sodium (3-(1l-cyano-I|-neth
Mdth&l Iyl ) - 5- (et hoxycar bonyl ) phenyl | net hanesul f onat e A
soI ut | on of met hyI 3-(brononet hyl ) -5-(1-cyano- 1-.
; 1 (L ety iy g sD{OMBt Heardeth I8 iter@80 L rvidprdd- 7-7d- Inyitiehzoate

cet on m ) wat er ed sodi um
suif Pfléoimerﬁé G L RS GRS
r . ,

RGBS S SIS 1 P o
DGM rwa;s&h&d@trifngth@ne&u{f@msétchy)hﬁh(ﬂ) et hy1 1 ﬂﬁﬁiﬁJZ)O a?h@ reabtih mixture was

sol ution,o
allorediip g ﬁ%éﬁml? A% 1F théﬁalVfﬂ%%Srrym@v%ur}d@én@.d@aqcbpressure and the
e, SSa o Sl P e e i e By A5 then v
The sflyanis waheersotedemdsr mduaed pessone tb prodile - 116 dm@@piantltatwe yield) of

ure to he r.oduct z,2 00 /02
e BEREE Ssn s e meieBE S sy eslan RAMES ). Thcthylamine (190
L) .34 RQst) adiEBV-khethyl piperazine were then added to thf mlxtufe an]d sfired for 12 h.

thyI )-5-(3-(4-met'hyl pi perazin-1-yl)prop-
ThewtentsTwera repdvedivodenfdumet pydssure and the resultmg materlal was purified by

o e AR T R D1 S TR L e v o

15

20

25

30

“destred plodydtamizB39(81 L, 0.581 mmol) in 5 DCM was added

met hane sul fonyl chloride (52 L, 0.671 mmwol). The

reaction nixture was allowed to stir for 15 min at 25
Mefhod 2@ sol vent was renoved under reduced pressure and
~the Tesidue was dissolved in Et OAc. The organics were

Jm}sjmjzmmusat) and then dried. The solvents

remve d un ced ressure o provide 149
QUSSR BTG SPAYC 0F Frpoh BBt bEormRe St 2 mHbere
addﬁ@t ihe# antRtfeatel @ S
s |(§tehyl i (1?) 6é7ﬂlL§c let\élesz h rlhnge§sgst d{)lﬁl_materﬁllﬁ were removed
undgy @é\d%ﬁﬁlm@s\)@r«iédtﬂh’:‘efnat&d@iemStlmhtzhédlmcxlvur e and stirred
for 12 h: The solvents were renoved under reduced
pressure and the resulting material was purified by
Metlmldmﬂ chromat ography utilizing an | SCO system
10 . d 50 nmg (33% of desired pr oduct ;
&) arbam ECycl opropyl f or mam de

?/CA 9&&9&3/&184!}&91)& 5. IﬁtrHAth@aU‘M b. R8BI JTEHAY bisd A BE S 1E (25

ml}) at 65 °C Di- tert butyl dloarbonate (17.2 g, 0.079-mol, 1.2 equiv) in THF (20 ml) was

added dropwise over 30 min. The mixture was then refluxed under nitrogen for 12 h. The

reaction was cooled to 25 °C and the solvent was removed under reduced pressure to give a

‘ brown otl. The oil was dissolved in hexane-EtQAc (4:1) and 30 g of silica gel was added to

. the solution. The solution was stirred for 5 min and the silica was removed by filtration. The

silica was then repeatedly washed with hexane-EtOAc (4:1) until no further product was |
detected. The solvents were combined and concentrated under reduced pressure. The resulting
yellow solid was washed with hexane and air dried to give 14.2 g of the desired product
(85%). NMR (300 MHz): 8.07 (s, 1H), 7.53 (d, 1H), 7.26 - 7.30 (m, IH);'6.66 (s, 1H), 2.55 (s,
3H), 1.55 (s, 9H).
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added together and heated to reflux. After 12 h, the
excess starting nmaterials were renoved under reduced

and the material was utilized direct
W(%@E %&342 pFricBRos003334

9 tert-Butyl
(4- et hyl - 3- mtrophenyl)carbarr%@e A sol ution of
4-met-hyl -3-nitroaniline (10.0 g, 0.066 nol) was
Miéthod298d in THE(25 m) at 65 C. Di-tert-butyl
. ., 1.2 equiv) in THE (20

30 mn. The m xture

. 2o
was Wﬁﬂuti(ﬁfdﬂéér@-@ugﬂﬂ @@hemqugﬁ&%ﬁeﬁpgéa%bi}natér g}gemod 229;10.0 g, 39.6

reaction was cooled to 25°C and ol vent
e vad dispderd iIndd (@ 2p mals sihesotubiogiwae traated mathr 086 PA/C (650 mg)

g Blafid ol 8 Dart HBAR akllat M P R GlRsh 12 it lution was

-%ﬁd&hﬂoﬁgl@‘ eeifte ﬁncﬁthmsmvamvdshemabéd &ﬂiey\@e%iuée‘%irﬂ}&@dre% give 8.68 g

filtration, The silica was then rep eatedl%(ﬁwas ed

(%% NMRAA HHEACS-861- 9.9 (wn2H), 68 (ut Hher3Gpls.obhils B.5Ads 2H), 2.09 (s,

er reduced pressure. The resulting

_ ﬁg des egkg g’é‘ a'ﬁg sol vents were.conbi ned and

‘ncent rat

yel low solid was washed with hexane ‘and air dried to
e %432 g of the desired. product (85%. NWR (300
Eaﬁw@-?-—é-m (s, 1H, 7.53 (d. 1H), 7.26 - 7.30 (m IHy;
iyl Ri(Pndiftyl-4-3k- 3 4Jdih

ﬂl&lﬂi&'&@hﬁﬁﬂl&ﬁbﬂﬂﬁgo 4- et hyl phenyl )car bamate A
sol ut,i Vi :
(a- iy MO SR Gremimt ey b 52 (Meawd 230,3.08
g300635 el 6%@nwss:ﬁamymmam&mﬂﬂo%a@ (mﬂebhoﬂbe 3.24 g,0.0135
sol ution vvas treated wth 10% Pd/ C (

H}ﬂl%é&ﬁz@@s & 3P, P8 gl al B eqwt). @é?fﬁé’ (86f n%@yéﬁég?@ﬁols imol%) in
: %Sﬁan&'(a{%ﬁ Wb g.fltﬁq?]d\b@'bg)n é(y\f%sm%, d. 33%561591% Dy lf’fl@%ﬂ@tlon mixture was

e SO vent nove

' hpﬂte:ttsnﬁﬂe"ﬁ for g2 heTB: B8ctipn WRIMn qiduBhdd30Dh MH)Na@I@E) and extracted

wgt.h)gﬁqogxr%@g%%fgar?%é&;ver(e?dr@':Qlithllg 'ggl(?s(aﬁhsdng:%ggd q%’s%gg&g@:emnics were
rdn@dvied BB reduced pressure and the resulting solid was treated with DCM (100 ml). The
4- et hyl - 3-[ ( 3- et hyl - 4--0x0- 3, 4-di hydr oqui nazol i n- 6-

rgsul)tlampmﬂlmmw%w@aﬁhr &agyust fikraden (3.0 grBY%ok m/z 387.
tert-butyl (3-am no-4- nethylphenyl)carbanate (N@thod
230, 3.08 g, 0.0135 mmol),

Methed 32 3- met hyl qui nazol i n-4(311)-one (Method 104;

, Q. l ‘O 0405 nol ,

gthylguing
g' g);%%lé%1@ee&?§git{uﬁga{§?nné’(%%l?3 Rg%gpﬁ)ﬁ 0£<§§§ dBydroquinazolin-
6-yDamino]phenyl}carbamate (Method 231; 3.00 g, 7. 78 mmol} in DCM (30 ml) was treated
with TFA (30 ml}. The solvents were remaved ﬁr_xder reduced preséure. The resulting solid
was treated with 10% NaOH(aq) and extracted with EtOAc. The organics were dried with
NaCI(srat) and then Na;SO4(s). The organics were then removed under reduced pressure (2.18

g, 99%); m/z 280.
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heated to 80 C for 12 h. The reaction was then
guenched wth 10% NaOH(ag) and extracted wth Et OAc.

.WOTQ@@Gﬂ%g@m cs were dried with NaCl (sat) and tIrg,gﬁb%]sezg(}5},003334

Na2SO4(s). The organics were renoved under
pressure and the resulting sd#7d was treated with DCM
(100 m). The 20 resulting precipitate was coll ected

Mdj_izod/aMJumflltratlon (3.00 g, 58%; mz 387. Method

dpteone A stirred

ﬁ%rf?&gﬁffép%%?»yﬂ ﬂnzft%xéemgaaarw ﬁ%@@eilﬁé;z%ﬂzi thg, 0728 mimol)
Meﬁ)HIB)S&m] na nhﬂmyhoo@&@ﬁﬁ)apa(dAfa%E hpﬂm 8385 ?@5 rSZolx% Mo(CO)s

DCM (30 m . was treated W
(29 H’égzéollz\,‘@ﬁl@é 1v§e¢caw)eﬁm€éu (46T =g, t 48uesd, mmqsup @nd BOAP (47 mg,

OB 0 ol LGN A Gt v
Thd\a@tt(cmam)s crdctcd et NERSE08) andﬁi&ra@fegwﬂpﬁt@? qn% BfAnics were

nder reduced pressure (2.18

.drlf‘é’s\glgh EIGC th@g@l@g@g@ham@hpmﬂmgagMuceé Preshet. g residue

wasztﬁgn
PR oy o ohromatography ailiping ap B ORm iAo shprene) to
gWQSQ Blggﬁ%%pﬁé]w;deglrdnmo@dt riaesbyl pr opanam de (Method s
113; 202 ng, 0.748 mmol), MeOH (35 |, 7.48 mmol,
10. 00 equiv), Pd(QAe)2 (17 ng, 0.075 nmol, 10 m)l%,- ,
MeMadC0) _36 5 (296 y 1.12 mol, 1.5 equiv), Cs2CCB (365

ng, 1 12 mml, and BINAP (47 ng, 0.075
Mﬁhﬁi OPLYBY 04 A =._n=1u€u(“w bﬁzoﬁte was heated

at 12 h e r gquenched

" t‘ﬁg“%?}wmﬁ%ﬁ L GPimg o RGO Lo i @sthod 155,

0. 85/\@,%86 srriodig cwlmmowah(@qo)sz and1 Bla%%@%ﬁa K300, Elhﬁﬁ ,.8.58 mmol) in
CH v d..under Educed gﬁgssure The residue ~was E%hen
I 180 VB SHBPGAY iy Bivde SgThpraction miAteiengsaante8G@ed under

re&y8 &m&&h@ﬁ.ﬂf@&f’dﬁeﬁl 50 mg (27% of the
des?)red product ;. nfz ] e%q’ﬂgtzﬁgd 234 Methyl 4- e clo
ro lamno neth | -3- trlfluororrethlbenzoateA

sion of nethyl
Me ld %grmrreth yl')-3-(trifluoronethyl)benzoate (Method

Met]iﬂ&c cvd@r@psﬂﬁer&ateZ 86 mmol ), cycl opropyl amine (0.82
K2CO8 (1.19 g, 8.58 mml) in CH3CN

and
( 1éF Orﬂ 500\,§Bgro§{1qi potéam Spskiehaggedor it & magndivestic actniddrCM (20 mi)

' duced
Bt O E AN, EP MO, TRl aaT3e e ey o 0o

and g:.fh;mxba@ptucoqay(ﬁ ble40 g,0l2t Bmmol) was added dropwise via syringe. The reaction
was stirred at this temperature for 20 mins followed by the addition of CH,l,(3.30 g,12.3

mmol) The reaction mixture was stirred for 20 mins before methyl 3-vinylbenzoate (1.00 g

- 6.16 mmol) was added. The reaction was then allowed to warm to 25 °C with stirring for 3 h.

before being queriched by the addition of ~50 ml of saturated aqueous NH,CI. The mixture

was poured into a sepratory funnel and the aqueous. phase was further extracted with DCM (3
X 50 ml). The combined organic extract was dried with MgSO, and concentrated in vacuo to
yield the crude reaction product which was purified on 120 g SiO; using hexanes- EtOAc 10:1

as eluent giving 1.01 g of thc title compound as a colourless oil (94 %); m/z 1717.
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To a 100 M round bottom flask charged with a magnetic

stir bar and DCM (20 m ) was added 12.3 ml of diethyl

in vViin hexanes). The reaction mxture 1‘?@19%
W(fJﬁO%O%%Mand trifluoroacetic a-stq (1.40 g, 12. mmo)ﬁg003334

was added dropw se via syring€.” The reaction was

stirred at this tenperature for 20 rains foll owed by
Clamsaddi tion of CH212 (3.30 g, 12.3 25 nmol). The

reaction m xture was stirred for 20 rains before

met hyl 3-vinyl benzoate (1.00 g, 6.16 nmml) was added.
1.The peaatpoand wafrhbR(al | owed to warmto 25 Cwith

stirring for 3 h. before being quenched by the

addition of -50 nml of saturat aqueous NHAC . The

m xture was poured into a sepratory funnel _and the

aqueous phase was furt%er extrasted St h DCI%(S_ X 50

m ). The conbi ned or gafj | was i ednM t hrRRMgSO4

and concentr at ed

edn 1

reaction pr i dh

usi ng hexan@gg’EO:\fﬂgaS el uent grvjng
the title conmpountd—as a colourless oil (94
177. WD 2006/ 024834 PCT/ GB2005/ 003334 - 98-
A compound of fornmula (1): 2 RM RS OE NR3 N

(Rl), HX JRA O 5 (1) wherdin: Ring Ais

wﬁ@{eBQCYC' yl or heterocyclyl; wherein if said ‘
eterocyclyl contains an -NH noiety that -niitrogen may . :
be oRingAak byrbsuishtl iof ttembcinlylawhewipifseil deteaatyrlybpernkgns an ~-NH-

R, is a substituent on carbon. and,is sel ected.f-rom,s.
i BTG BHRE PR ey Ay & SR PREIRg e
car by sub¥BfefinGartsonl 480 aneyd ciedGroiB dkioyhitro, cyano, hydroxy, amino,

C2. 6al kenyl , C2-6al kynyl, Cl. 6al koxy Cl. 6al kanoyl
cghowalcREABYY bagrcapte, eulphaaelyt yaHivhdszsalkenyl, Czalkynyl, Cy.ealkoxy,

AR S SO g B,
CClalkal ok dnBaQN-(CiaayBtarbamigl, B N-0C2alkyl)scarbamoyl, Ci.salkylS(0),
w%%r'e?na la li<so(§( %CZa, %I?%Méxycﬁbg%l?fa(lclf}s/a!»&ﬁ%uq)prﬂ%nng f, '
N,N-(C;.galkyl),sulphamoyl, N-(C; b5a1'koxy)sulphamoyl, A
N—(C1-salkyl)'-N-(C1_6aﬂ(0xy)sulphamoy1, Ci.¢alkylisulphonylamino, carbocyclyl-R’-or

purtfi

heterocyclyl—Rs—_; 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 optionaily
substituted by a group selected from R';

n is selected from 0-4; wherein the values of R' may be the same or different;

R? is selected from hydrogen, halo, nitfo, cyano, hydroxy, amine, carboxy, carbamoyl,
r.nercapto‘, sulphamoyl, Cy.¢alkyl, Cz-salkenyl; Cé-gaikynyl, C;.saikoxy; Cisalkanoyl,
Cl-ﬁalk;anoyloxy, N-(Cy.¢alkylamino, N,N-(C,.¢alkyl},amino, Cj_salkanoylaminé,
N<(C.galkyl)carbamoyl, N,N~(Cy.calkyl).carbamoyl, C)salkylS(O)a wherein a is 0 to 2,
C,.galkoxycarbonyl, N-(C.¢alkyl)sulphamoyl, N,N-(C,salkyl);sulphamoyi,
Ci.¢alkylsulphonylamino, carbo_cyciyl-R‘ 1. or heterocyclyl-R'%-; wherein R? may be
optionally substituted on carbon by one or more R"; and wherein if said hetefocyclyi contains
an ~-NH- moiety that nitrogen may be optionally substituted by a group selected from RY;

X is NR" or O;
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N, N- (Cl. 6al kyl ) 2sul phanoyl, N (Cl. 6al koxy) sul phanmoyl ,
15 N (Cl. 6al kyl) - N- (O _6al koxy) sul pharmyl

wShof@lskul sul phonyl am no, carbocycl yl -
. heterocyclyl-R8-; wherein RL may be opt| onal IP39T/G82005/003334

substituted on carbon by one?r nore R9; and wherein
if said heterocyclyl contains an -NH noiety that

o ni tO@g@hﬂX Iﬁﬁbﬁd@ﬁt@@h&iﬂ iy attsoibs td Kuifdeknbhia 8);GhO8Ber three are
sel ected from 0-4; erein the '

md%ﬁ“ﬁ rfﬁ?“ggnétfi’féqsarre or different; 20 R2 is
sel R@ES@Rfﬁraﬁ’mnﬂé{ﬁé’n‘a %sef@ A frdth Bg{i)roggxy %nl%hglﬁ%)g?ry%ng hydroxy,

am no, car boxy car nerca

amige, @abwt carGEn@d) keryptp, mﬂﬁaiow '&lsalkﬂlC%dH@Pyy Ca.calkynyl,

Cr R &R Sainlasonon Y by DE A LC Ry oo,

C..dHHa8h !
St 03 0 Y i,

whezgingels Rds ¢ cGraabiopycarbonyGIV-6al deikiy))sulbpiracgy | |

N, J\}\klé\l'é I);gai&):ﬂx%z # é?ﬁhlﬂ'gou\f%tg)ﬂlkﬁ%ﬂ}’&‘? ﬁarbﬁcycjl_yl %r - or heterocyclyl R18

whéreindt® czmyl(Rl §/1nd83321dentme@tmotﬁgr RRY b Sptl&ﬁhy Qﬁﬁltlhﬂed on carbon by
substitwed on carbon by one or nhor 3, wher el
one;or ot ] 1 aRE WHEGEY ) paid bpterdcrely] emitalmn ﬁﬁﬂemyietyhaat mtrogen may

b | 26.ut ed by a group
e By L Aol T R0 "W 20061 094334

CTR @oﬁd ha;a)ﬁixﬂe?erfgﬁnmmeleftedoﬁoﬁhhy@@ﬁﬂ A, éﬁﬂcypcy\@dtlﬁihoyl
to 0 or the other three are
Ci. Gaﬁ%gsﬁgﬁa@ﬁt?wagfé’l’%%% Sy c&ﬂa%% carboRyclHgheip@CRIM, ar e
N-(Cndagersenhbyt salested, szlkﬂ%alflydg{d%g ergiﬂlPT@ RnéﬁdrIg’s %ndependently

cyano, hydroxy, am no, carboxy, “carbanoy
of eggh cbthgr,ﬁ;@,){ be qtiosallk substitgrdaal dacEmyy, orﬁ&r@m}rk%yl

C, . bal koxy,. Cl1.6al kanoyl, C, -6al kanoyl oxy,

N- (I ila@ail ‘k§/‘r) “hniveen tmNNFé,G allﬁﬁmgz’l )af_gmmm (I) is either (i) a single bond -

car bano

Wheﬂﬁ\ﬁr?%ls %gacfe}@ﬁq%ﬁf’b‘grfﬂw do‘%’le é%@(‘?’b@f@@) SAh®RBIin a is

o W, R°, Q" Gl idxycangenys S

é’@v e A oty felefcn PRt Ky BN AAR, oy,

am"&%rcﬁ ¥l oprhapoyy mer@ﬁptmeu@hmyﬂ Gh. sdﬁﬂ}B Cz- saiM&eyieCQGaBamyi

Cr-satkerogilaminb, Mdsah@ﬂ)em@meylyw 2901 @nm)zéd?barmgh @Dga%ys(o)a
hthat nitro %ie Ea be optionally substitut
wheppng s Ui e et <prisaRoY; Crelkqycarhanyamings ¥-(C) 6alkyl)sulpham0y1

B L o —

no
whegeap Bgrfg ?,IR Xerai B oy@ftpy:hdenltietoé eady@hst may be optionally substltuted on

Cl 6al k | b
Cafb%gfmg%xm’%ﬁ P Rk R e ey hn s aheh oiisty tha
nltrdzﬁwﬂﬂ@b@@btlmlylsubs&mhé& bwtge&;tp%leeel\leggfmn bjdfs og;g or ][mre

e an (0] ’

Ma IX s )R i §{ ei RﬁeR (a|n51 Ripgxiengd@ebdmmly selected from a direct bond,
-0-, -N(R“’) -C(0)-, -NR¥)C(O)-, -C(O)N(R™)-, -S(O)s-, -SON(R™)- o1 -N(R>)SOy-: ; |
wherein R* R, R28 R* and R™ is hydrogen, C, ¢alkoxycarbonyl or Cy.salkyl and s is 0-2;

RS, R* R" R and R* are independently selected from Cygalkyl, Crsalkanoyl,
Crsalkylsulphonyl, C;.galkbxycarbonyl, carbamoyl, N-(Cy.salkyl)carbamoyl,
N,N-(Ci.alkyl)carbamoyl, benzyl, benzyloxycarbonyl, benzoyl and phenylsulphonyl;
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wherein R5 is as defined above, or (ii) a double bond

wherein R5. is absent; R9, RI3 R19 and R21 are
W%ﬂlgg'ﬁﬁggdem ly select ed fromhalo, nitro, Cya%T/GBz{)BSIOOSSM

roxy, am no, carboxy, carbanoyl, nercapto

sulphanoyl C, - 6al kyl, C2_5alikenyl, C2. 6a|kyny|, 20

C, _6al koxy, C, bal kanoyl C, . bal kanoyl oxy,

N- (@2* Bakleiied 3B 'E)aio Nﬂl}b (cghn@"h?fh E‘I‘uﬁﬂ)srnethoxy, triftuoromethyl,

C, - 6al kanoyl am no, carb
ammowqrb:oxseambympzbarreb«mtwsulp@m@ell rmytiast @bal nledre, pthaxy, acetyl,

Kk b
sectrop BTN AR AR RN e iRy -y,
acdNy1(r{d, Aﬁﬂbﬂﬁylc)n%auioph anahyl,ca;@am&?j W@%&h@i@yﬂbaﬂbﬂo

carbocycl yl -R22- or heterocycl yl - wherein

N, M@thngbaﬁ@wlm*mﬁhﬂefwﬁw&wbwm r@%tbhltla@,rféhylm nnféhylsulphmyl

| b

et YRR b Byt Bt SR B BaN MBSO

N-methglsyiphbabyl, V- diidgephamyy] b’é]\@@h‘leﬂ@&&ldi;}haﬁmbsw N@ﬁﬂylbﬂphamoyi

up sel?cted fromR25; R, R8, Rll, R12, R', .

orﬁzﬁetgﬁldf\’rﬁé@ RbamgEpendent |y sel ected from a di rect
or P9 macefically Nfc t@?)l'e’saltg(e@()f’ - N(R27) C(O) -

"B O N R28) - “SO2N(R29) - or - N( R30) SO2-;

wherein R26, R27 R28 R29 and R30 is hydrogen,

2. RioR W RB" SpoKoD: 3 & PFiiselnany riueP B Rabe s claimed
in GainP akktein Qing@&'i:k@[b@yl thmr@i ;ﬁ/&id@ykﬁh}icﬁﬂoﬁwam@i furyi

6al koxycar bonyl , carbano 6al kyl ) car banoy

1,3xbamzediox @i, Ryiayelah badebl 2 % 3@@%‘36%@#}@5{ Wt@aﬂﬂér@w}pymdmyl or

o BRI BRSO AL B EROR SR b o

selaited fromcBamberehyBP 5x§),¢aliyl. f | uor omet hoxy,
trifluoronmethyl, am no, carboxy, carbanoyl, mercapto,
sul phanoyl , nmethyl, ethyl, nethoxy, ethoxy, acetyl,

3. aCehoXympdial BY?&ﬁ@ufho(l% et Q}Shﬁ‘iﬁa@@uhc@ll%é&waﬁmsﬁﬁ’,thereof as claimed
di et hyl am no, N-nethyl-Nethylam no,” acetyl am no;

in ditheeclyhtar @m%mhemmt hyl car bam)yl

NN-H& Irlg% h%_ g@lﬁ (‘%Bborl}oan I}Is-.g %cEé’c# gﬁfm%{%drp i cgano sulphamoyl

C @'ﬁkﬁyt@ gHH{Jslﬁllynﬂz.saikﬁUMJ ]Sdau{@hy I']’le (OT%ﬂkyL)gcarbamoyi C.. 5alkylS(O)a
| sul phon met hoxycar bany eth oxycar bonyl ,
WhRE %@ glﬂ @aﬁ%&wcam@eﬂh%(gmw kywmhamoyl,

AT RIS ol L DA -

hetarm:gq:ityhﬁ?e whatein Rhewmpbé optidallp sub&tmcxpmmmjbmf b}f oluﬁmm raore R®; and

t I I t It th f
wibtd i e AT E R AR AR En R 1 bR Pl Rl
sutfYihitéhby a gmugé@ﬂeytbd flogox8zol yl, fur yl

1, 3- henzodi oXol yI pyrazol yl, |ndoI

2, 3Rdiinsednctgdinre ahﬂawno hsidreiez équnow,a p%lleangﬂlleW
Y

N YL Bl Ding REICE Feﬂlé)ﬁzd %aWOy?WJVY(ICigBKyI gg%rt%erg\b?l L lcy1S(0)s
wHafsin Wivel & 2) cR@onBclﬁD-R%&bM}ékerocyclyl R23- wherein R® may be optlonally
substituted on carbon by one or more R**; ; and wherein if said heterocyclyt contains an -NH-
moiety that nitrogen may be optionally substituted by a group selected from R>; '

R’ R®, R*and R* are independently selected from a direct bond, -O-, ~N(R26)-,
-C(0)-, -S(0)s- or N(R*NSO,-; wherein R* and R* are independently selected from

hydrogen or C;.satkoxycarbonyl; and s is 2;



3. A conpound of formula (1), or a pharmaceutically
acceptable salt thereof, as clained in eit her cI aim.

w@ﬁm&&z@hﬁ‘ 2 wherein: Rl is a substituent on c3 2@&2‘5}3334

- 10

15

20

25

30

is selected from hal o, hydro_yJk cyano, sul pham)yf
CI 6a| kyl, C2.6al kenyl , nyI Cl . 6al koxy,
GJ) 6 I ZCarbarm Cl. 6al ky ISOa wherein a

N- (Clr zﬁﬁmﬂﬁ-&xﬁ,ﬂ pham)yl N, N-(Cl 6al I cyl )Zsul phamoyl ,

N- (CL6al kyl) (Ct.e6al koxy) sul phanoyl ,

carbocycl yl -R7- or heterocyclyl - R8- V\herel n R rmy

4be opti onallg ?}Jbst ﬁit ed on carbon one or nore R9;

and “WHEPRIYRY EPéPSE?@PWPU%HYaF%tBQE saNjthereof, as claimed

idByedne dthatimB il W»QE&Qm'm)é sQ@ct@@E’ngl Yhé: {nzgg ?é!géﬁmﬁg may be the

by a group sel ected from Rl IS ée

sprae o Aighpeand, hydroxy, carboxy, C . 6al kyI Cl . 6al koxy,
N, N- (Cl. 6al kyl) 2am no, N-(Cl-6al kyl)car banDyI :

NN- (Cl . 6al kyl ) 2car banoyl , CL6al kyl S(Oa wherein a is

SO t oMqonqmubﬁeyfdrmhiaRZ)Zor Q?hﬂﬁla@&ﬁﬁ:)ﬁﬁ& X&ceé@g[g sa%?e‘i@dfnas claimed
e optionally substituted on carb y one

>
“h‘iﬂyeorﬁ? <layhy | vinehespia B 'fis Bydregdret er ocycl yl contai ns an
-NH 30 noiety that nitrogen nay be optionally
substituted by a group selected fromR25; R, R8, R22

6and ‘Ro®mgwend nfitpenddl), bya srirentadichn PR, t‘dblfe%ﬁltt &R, as claimed

0 S(OS or -N(R30)S02-:
’Wroéﬁeﬁg%g?‘%hévﬁ% é're i ndependent |y sel ected from
hydr xge NrAF oidd: Radkexycar bonyl ;- and s is 2; WO
2006/ 024834 PC P/ GB2005/ 003334 -101 R10 and R25 are

i ndeBendssietisd Senduidegen ooM-@likBawkein R Rahyite optionally substituted
o,b%éjr[)gﬁ(g 1(4[ Apﬁigl'%ound of formula (1), or a .

ar nac cceptable salt thereof, as clained

5 |nRﬁnysaMecbfromloatuasaycl BrWwherein n is sel ected from
0-2; wherein the val ues of R may be the sane or

di f fBr dhe direct bandonpound of formula (1), or a.
pharmaceutical |y acceptable salt thereof, as clained
inany one of clains 1-4 wherein R2 is hydrogen 10 6.
7A cofqsoumdumd off formuth 41)( dr)a plmmac@haﬁllgamamwalséwthereof as claimed

le h f of
maa%l %ﬁ% gclgi% %8‘?}%’??&5(8?%0&&1% Cg Rngd 13\,6;;, gﬂ&%s %:‘Ta\e;;hp@ to X of formula
(Ipehesheathfdan Nydrouenwe rachSRﬁsaﬁnlﬂﬂne iV %ﬁét@m%g Jmm%!rr%gen.

be optionally substituted 15 on carbon by one or
R21; R21 is selected from carbocyclyl-R22-;

8. A compound of formula (I}, or a pharmaceutically acceptable salt thereof, as clalmed
n any one of claims 1-7 wherein: '

R’ is selected from hydrogen, Cl-salkyl, N-(C_galkyDamino, MN—(Cl_Gélkyl)gamino or
Cy.6alkylS(0), wherein a is 0; wherein R may be optionally substituted on carbon by one or-
more R'®; wherein

R is hydroxy.

9. A compound of formula (1), or-a pharmaceutically acceptable salt thereef, as claimed
in any one of claims 1-8 wherein: '
R* is selected from hydrogen, C;.salky! or carbocyclyl wherein R* may be optionally

substituted on carbon by one or more R*';
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R22 is a direct bond. 7. A conpound of fornmula (1), or
a pharmaceutically acceptable salt thereof, as clained
j y one of clains 1-8 wherein one of A, 5088603334
Wl lhBY O, O ahed to X of formila (|)PCE”?%
other three are all CR16 or ipmp-are CR16 and one is N
wherein R16 is hydrogen. 8. A conpound of fornmula (I),

or %’*pgas'é@feﬁ lfLIto'nFﬁ')éAr 1?)9%&%5 %Qlfﬁgg%grﬁogﬁlag% @%ogyclyl -R* or

he&ed)c@c]tye& rwmrbmdtzﬁ)galy be@pGahddiyl substituted on carbon by one or more R**
(h8 gar nin N, N- (Cl.. 6al kyl ) 2am no or

anghw Jalrp(&sgéiée rogyshL poptaing gn d\IHV\ﬂ@fe@f Haamxtrﬁggn pmay be optionally
L 0% Rsfak w.carbon by one or nore RI19;

Su% ¢ B %%?g%&)RSO 9. A conpound of fornmula

(DR %)arai ]&ﬁarmdmmbom |y acceptable salt thereof, as

clalé%xe tﬂ ¢ one of clains 1-8 wherein: R4|s'

sel &ct B PYn# dr ogen, <. 6alkyl or carbocyclyl: .

wheréi i (R4a Vorbﬁv\%%ig%a%dnyl substituted on carbon by
1 .

one or nore /024834 PCT/ GB2005/ 003334
-102 R21 is selected from hydroxy, am no,

10% t g?%éégy@c%ﬁ%?r Eg%ynu?am ro&afg%%acx&lw\é 1y agcepfa%L aﬁa t )}hereof as claimed

. Substitute rbon b £~Qr, nore 4; _and eye
in Y 6 8 TS QLY RO OHR o arPebigen F%%%‘t%y S - ot ormala )
is NESULIISEhdWYerDi8 FORY baaY, |y substituted by a group.
selected fromR25; 5 R22 and R23 are a direct bond,
R24 is nmethyl; and R25 is Cl. 6al kyl or
ben A conpound of fornula (1), or a
ha?yn%c Ot%%gg?ﬁ/gngg:ac@bt abl e salt thereof, as clained
10 in any one of clains 1-9 wherei-n the bond" "between
the -NR5- and -CR3- of forrrul (1) is a double bond
wherein R5.is absent. potnd of fd’nhula (!):

2 R(:NEF6 Ol EN R3 R )n X¢%.7 §$
- -,
~7 R

(X

whérein: ' _ o - .

Ring A is phenyl, thieh-2-)(l, t‘hienu-B -yl, pyrid-2-yl, pyrid-3-y}, pyrid-4-yl, thiazol-4-yl,
1soxazol-3-yl, 1,3-benzodioxol-5-yl, fur-2- yl, 1-methylpyrazol-3-yl, 1-methylpyrazol-5-yl,
1- t-butyipyrazol 5-yl, indol-5-yl, indol-6- yi 2,3- dlhydrobenzofuran 7 -yl, ‘
:mldazo[l 2-a]pyridin-2-yl or pyrimidin-4-y; ‘

R is a substituent on carbon and is selected from fluoro, chloro, bromo, hydroxy,
cyano, sulphamoyl, methyl, trifluoromethyl, cyclopropylaminomethyl, methyithiomethyl,
mesylmethyl, dimethylaminomethyli, 1-(éycloprOpyl)-l-hydroxymethyl,
N-cyclopropyl-N-(¢-butoxycarbonyl}aminomethyi, 1-methylpiperazin-4-ylmethyl,
1-hydroxy- I-cyclopropylethyl, 1-methyl-1-cyanoethyl, 2-methoxy-1,1-dimethylethyl,
1-carboxy-1-methylethyl, 1,1 -diﬂuoroéthyl, 2;(dimethylamino)- 1,1 —dimethyl;zwoxoethyl,
3-(dimethylamino)propyti, 1,1-dimethylpropyl, +-butyl, methoxy,
N-methylcarbamoylmethoxy, 2-(dimethylamino)ethoxy, 2-(pyrrolidin-1-yl)ethoxy,



10 2-(lpdosyoR

15

O 15 (1) wherein: Ring Ais phenyl, thien-2-yl,
thien-3-yl, pyrid-2-yl, pyrid-3-yl, pyrid-4-yl,
“Kﬁﬁm@@Qkﬂ4 yI i soxazol -3-yl, 1, 3- benzodi oxol
fur-2-yl, 1- nethylpyrazol 3- yI 1- msthylpyra%)g;‘i{(é-zoﬁwomw4
1-t- butylpyrazol 5-yl, |ndoL163yI i ndol - 6-yl,
2, 3-di hydr obenzof uran-7-yl, 20
2-(ingihdrgelhbx?: zaaipmeth@wn%nmn 2&1)9&65@%% nﬂir%lr-’y Jé’:‘hok}ﬁ a

substituent on carbon and is sel ect’ed

2- (fb?ﬁpﬁkb yl)ﬁﬂ?@?m 2-tiyeipbsino)etbyran 8; (lsuﬂbﬂarmsdzm -#ry)pyoipoxy,
r
metyl %Aa ‘Fﬁh‘?““%x?fég‘@’ﬂr@‘ti@ﬁ r}bl"qﬁé%oé(ﬁ nonet hyl ,
N-(3; 3((hlyja:lr0nrp®@p§|1) Mmmigdl@@wm&ﬁw (methyl)-N—(methoxy)suiphamoyl
cl opropyl - N- (t- but oxycar bonyl ) arfi'nonet hyl ;
[ nftl}%ﬁlﬁw%pﬁeylg%y,ﬁiﬂ dimngidy fpprbanpsl, cyciOpropyl p1per1dm 1-yl, morpholino,

l-c%c_l%rggﬁé%ehylcy% ﬂ%‘ﬁﬁ@%haﬁ% E‘lyl yl);}rogelt ) y1 5, 1me%3ﬂgut-1 -yn-1-yl,

oXy-

' cyc]k)pe(a:rymmﬂl Md‘ny)k)et%hlydthylﬁutll- ghf1lyor, Qﬁﬁﬁyﬂhﬁlprop -2-yn-1-yl,

- (di t.h lampo)-. 1, 1 -dine thyl-2-oxoet
3‘(%“‘%@%3’ iH pﬁ?ﬂ'ﬂ'@'}‘r}r épmesylawlwrwlmnswéﬁwnyit butyl ,
azeﬁ&hho Iph hS{RER .

2- (di g(rrlg? | ani no) et hoxy, (pyr %)HT%fur 2f’1mFt)h¥a SRyulRlppyL,
lmh G mnﬁbﬁﬂ:’:ﬁiﬁiltiydreﬂ)@lﬁetgyl)plpendln)l l-yri]sulphonyl ot
t hyl pyrrolidin-2-yl)ethoxy, ,

+ (@ Epl per | CT%)% ~gfﬁl+é)il§7ny > 2- (azepan- | -yl)ethoxy,

2- (i fsﬁlhﬁtled foe0-DOWYeredr thd values of R' may be the same lor different;

Nyl pi perazi n-4-yl ) propoxy, nethoxycarbony
rmneléHélhi"ﬁiﬂ‘BS@%’bonyl N, N- di et hyl sul phanoyl , -
N- (2 ﬁﬁlﬂ'f‘h%@ oxy-pr opyl ) - N- et hyl sul phanoyl ,
N- (et hyl ) - N°( et hoxy) sul phanoyl, 5 1
- eyl i, Befi ahidr-id Cybinely is dNabhedi toet hﬂ/ﬁoﬁaﬁlaemome other three are all

, @ erJ n- 1 -yl, morpholino,
CR % b%(}o %yla&h RnIN:3- (4- net hyl pi per azi n-1-yl ) prop- 1-

20

25

gn r}?;l? dﬁr{ %ilé;ct%%x%:dﬁ&%n 1r£1¥tﬂyll M{?Lhyd?%@e&r%)gﬁmo W ra}/mf‘,thylammo

Offfftl?lyiﬂllilchet hyl prop- 2-yn-1 - yI

R T R R IR TRy

cyclnprophbﬁdtiﬁbdsmﬁmﬁ&%yl-l 3-dioxolan-4- ylmethyi Flpendm -4-ylmethyl,

tetra r of Irreth Iamnosulp ony
L-bezyl ﬁg& lle 1%;0’5@% i phyl, 9+hydrqm@thyl, 3-aminopropyl,
> (z‘%mo%%{roxymstlﬁé*p)r per Fﬂr’]}lo fly‘}’r%g lpz %‘ya%’f’?’pr%pyl and

'CYCIQEIIOQEIted from0-2; wherein the val ues of R1 may be the

same or different; R2 is hydrogen; X is NRL5 or 0; 15

onehaond, E; "Gemngn el SRC. iH CIR'L f ﬁirh@&r(gﬂxsta‘?io&l@fbond wherein
Rsif rmula (1); the other three are aII

Mot one is N
Rls is selected from hydrogen, methyl or cyclopropylmethyl

bis hydrogen,;

or a pharmaceutically acceptable salt thereof,
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R3 is selected from hydrogen, nethyl,
N—(2 hydr oxyet hyl ) am no, N, N-di net hyl am no or
j 0; R4 is selected from hydrogen, net <
E]J/}%“Fplperldln 3- ylnethyl 20 cyclopropylm'et/GFZOGD/003334
2 2-di net hyl -1, 3-di oxol an- _ﬁbqethyl,
piperidin 4- ylnethyl
1-b ﬁg@m i di n-4-yl nmet hyl, ethyl,
122 h%dro%ﬁﬁxﬁe gﬂ?ﬁopropyl '
3-(t- butoxycarbonylan1no)progﬁ 3- nor phol i nopr opyl ,
2 3-di hydr oxypropyl and cyclopropyl the bond "
“between t he - NR5- and - CR3- f '
doubl e bond wherein 3

R5 hsent ;
sel ected from hyd -ge' e ar c y$£e?$yl
R1G is.hyaﬁﬁge phig suticaHty a cep bl e salt
t her eof . 0Q / 834 BCT/ GB2005/ @1‘@? 184- 412 A
conpound of forma (1): RM RS O -4
(Rl)n HXG I N ~JR4 O(I) selected Rjon1 5

3- (1, 1-di net hyl prop-2-yn-1-yl)-N-{4-net hyl -3-[(3-nethy
| - 4- oxo- 3, 4- dlhydrqu|nazoI|nHﬁ yl ) am no] phenyl

Iéi an1de '
se elg?ano | - met hyl et hyl ) - N-{ 4- met hyl - 3- [ (3- met hyl - 4- 0

3- ()l(q d?rméth%d?é{;g—ﬁ%ul ?BZ]@J{K%&thIVj (%&9}}1%@9&@ 4}d1hydroqmnazolm 6-
| et hyl)-5-fl uoro- N

YD@nHwﬁﬂﬁyﬂ}GﬂEP@gknethyI 4- oxo 3 4 dlhydrqu|nazoI|n-

3- d‘ ?rhoy Hx?e@};ﬁ%l@lw—?\ﬂyl %Tngm%nﬂ(r? rr]%e)ti% ? hy’ﬂ §/Q cphycfroqumazolm 6-

yl)irﬂmﬂﬁihhyﬂll‘}ﬁer{zér&xd’fet hyl - 4 0x0- 3, 4-

hydr oqui nazol i n- 6-yl) nhé%ﬂhen | } benzam de;
35 SHTRRUL TR I S e S eSS P déaoesirfsaumazoim-

6- y‘i}aﬂﬁﬁﬁﬂ{i’ﬂ&y%b%ﬁﬂhé,” 6-yl am no) -
3-(1 -Cyano- 1-methylethyl)-5-[(dimethylamino)methyl]-N- {4—methy1-3—[(3 -methyl-4-ox0-3,4-
chhydroqumazolm -6-yhamino]phenyl}benzamide; A '

- 4-dimethylaminomethyl-N-[4-methyl-3-(3-methyi-4-0x0-3,4-dihydro- qu1nazolm—6 yiammo)

phenyi}-3- trlﬂuoromethyi -benzamide;

2-(1-cyano-1-methylethyl)-NV- {4—methyl-_3-[(3-methy]«4-0xo—3,4-dih§droquinazolin—6~
yDamino]phenyl}isonicotinamide; |
3-{1-cyano-1-methylethyl)-2-fluoro-N- {4-methyl-3-{(3-methyl-4-oxo0-3 ,4-dihydroquihazoiiﬁ—
6-yl)amino]phenyl}berizamide; | | o
N-(3-{[3-(3- aminopropyl) -4-0x0-3 4~dihydroquinazolin~6-yl]amino}-4~methyiphenyi)-3-(l-
cyano-1 methylethyl)benzamlde |
3-{[methoxy(methyl)amino}sulfonyl}-N-{4- methyl 3-[(3-methyl-4-0x0-3,4-

dihydroqumazohn-6-yl)am1no]phenyl} benzamide; and
3-tert-butyl-N- {4-methyl-3-[(3-methyl-4-0x0-3,4-dihydroquinazolin-6-

yl)amino]phenyl}benzamide;

or a pharmaceutically acceptable salt thereof.



13.

phenyl]-3-trifluoronethyl -benzam de; 15
2-(1-cyano-|-nethyl ethyl)-N{4-nethyl -3-[(3-nethyl -
X0- 3, 4- di hydr oqui nazol i rR465 -yl ) am no] phenyl }

i soni coti nam de; 3-(1- cyano | - met hyl et hyl ) -2-fl uoro-N
{4-met hyl - 3-[ (3- et hyl - oxo 3, 4-di hydr oquj nazol i n-

61 PIocesH fﬁbﬂ)rgg@mg 3 Wﬁﬂ oé oqmléa\g(_l) f@s claimed in claim 1, or a

. )4 L
prrmd ST UBBAPAN 0 sy R IR ol
otherwisylspédnﬁd:c) hedefaradde cladn 1{ comprises of:
thoxy(nethyl) ]sulfonyl} - N
ProceSf g? tifg amaming oﬁg{ch mglaglhl 37 4-

d|hydrqu|nazoI|n 6:¥J)an1no]phenyl}benzanlde and
3-tert-butyl -

{4-methyl -3-[(3-neth
yl ) am no] phenyl }
acceptable salt t
preparing a c ¢
claiml1, or a 2pharrmceu
t her eof which process, mheréTh va
ot herwi se specified, as defined i
of : Process a) reacting an am ne
2 RM RS ~A N--r HZNX(ﬁ'Cz~, J;NR4 0 (VU
with an acid of formula (I'lT): O (R~) ell OH (lit)

I-4h§;o 3, 4- Shydrqu|nazoI|n 6-
7 e; 25 or{a phar maceuti cal |y
kQS 13.N.A pRdcess for
l),{as clained in
cceNtabl e salt
{abl"& are, unless
claim1, conprises
the -formula (I1)

wﬂhgﬁﬁq@ﬂfﬂﬁhh%ﬁﬂ@ﬂ acid derivative thereof, Process b)

reacting a conpound of formula (1V): R2 Me
O

®Y). o OH

(11

or an activated acid derivative thereof}

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

Me

| R®
X
m{:f o
{av)

with an compound of formula (V):

Rs
|
A N _R?
E
L+ | Y
0
W)

wherein L is a displaceable group;



(R AH-11 (IV) wth an conmpound of fornmula (V): RS
NN RB EL-4- G ~JI NRAO (V) wherein L is a
di spl aceabl e group; - 1061(r-ocess c) reacting a
conmpound of forrmula (VI) wherein L is a displaceable
group: RZ M 0" 14 (RWHL (VI) wherein L is a
Proceddics plaatiegb cenpowdmf fmintiia &N edwepowhds oflispreablagiong:] )
RS E/\ ~NRHX 4- NN\RQ 10 (WU , Process d) for
conmpounds of fornula (1) wher ei /R4 is not hydr ogen;
reacting a conpound of formula wierein R4 is
‘ A (MI1l1): R4-L
aces group and R4 is not
ounds df formula (1)
5 is -CH2-C2-6al kyl

(VD

(V1) wherein L is
hydrogen; Processrg
wherein X is NRL5 an

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

0
AN _R®
X5 | \]/
G N\R4

TRy

(viD
Process d) for compounds of formula (I) wherein R* is not hydrogen; reacting a compound of
formula (I) wherein R is hydrogen with a compound of formula (VIII):
R*-L
(VIID
wherein L is a displaceable group and R4 is not hydrogen;
Process e) for compounds of formula (1) wherein X is NR" and R" is -CH,-Cy-salkyl
optionally substituted on carbon by one or more R?'; reacting a compound of formula (1)
wherein X is NR*® and R" is hydrogen with a compound of formula (IX):
0

isJ.L
-~

R. H
(1X)
(IX) wherein RP s C).salkyl optionally substituted on carbon by one or more R*;
Process f) for compounds of formula (I) wherein X is NR'® and R"® is not hydrogen; reacting
a compound of formula (I) wherein X is NR'” and R" is hydrogen with a compound of
formula (X):
R"-L
(X)

wherein L is a displaceable group and R" is not hydrogen;

and thereafter if necessary:



optionally substituted on carbon by one or nore R21;

reacting a conpound of forrmula (1) wherein X is NRL5

and R15 is hydrogen with l&7conpound of formula (I1X): O

R ,H (IX) (IX) wherein R15 is O .5al kyl optionally
substltut ed on carbon by one or nore R21; Process j)

1) conviegingoormpapaudd 06fheffommlh él) ftp anpibertompauad NRIE famil RS,
reacting a conpound of formula (I)

i) ren%18ggp¥|p¥9(¥%c% REEWRD R15 is hydr ogen with a conpound

iii) for@ifing 4 plidfhecuti¥ally &bopthbleGaf). wherein L is a
di spl aceabl e group and R15 is not hydrogen; and

thereafter if necessary: - 107 i) converting a

c l.a i Nk f X
6. CRERRUDACALL DT Byl o s SNSRI PATENORL ), or
pharrnaitdehblceﬂl@rram:épgaiﬂe Qﬂﬂihﬁf&ﬁﬁ uf tledhdd/inamoept ab tlainsal -1 2, ih4ssoliation

, Par maceut fgl‘-‘tl on which conprises a corrpound

with a gharprggeytisa a&“”(’i el orPREISFmceut i cal |y acceptabl e

salt thereof, as clained in any one of clainms 1-12, in

association wth a pharmaceutically-acceptable
15.  dhkompourgrofahe farmwula (16 or Apboanpoandtalf atdeptablersaittizerddf) as

I har euti.c acceptahl e salt thereof, as
Clalme@l‘%? V‘Sén@ £‘¥ %Fﬁ?%ﬁ“ g‘oi@cmi“or use as a

medi cament 16. The use of a conpound of the fornula
(1), or a pharmaceutically acceptable salt thereof,
16. a’BleJsgpﬁ@ QOWQOWfdh@f(mﬁluél (&), rs a pharmaceyticalye acceptable salt

thereof A0 HaBiedth SR k@ o TR RROTT Llip UL iRttt Sl b e in

the pro‘éid@tibn&ﬁ areraf%lbxﬂaigz cffe@ iPh varBIBesadindhaltsheh A0hml a
(1), or a pharmaceutically acceptable salt thereof,

as clalned in any one of clains 1-12, in the

{

- oPRLSh Ul SEL BRI L8 RS R

thereoﬁﬁs ﬁiamrlaqedhﬁ aniF bee Uﬁidlalmfs Blz,dmﬁmmbl dnﬁ‘?cthf@@fa&ﬁé%ﬂd:&e(rﬁ Jor use in
phar maceuti ca acceptabl e salt thereof, as

the pmévate%zf FRADHFANEH S %?t ig |aéav€w§1 blogded gnimplwchanmeact ur e

of a nedicanment for use in the treatnment of nel anonsg,

papillary thyroid tunours, chol angi ocarci nomas, col on
18.  cHmoee of a ovmpdan adhe ﬁmnulaL(rIlg onaphamacblaidaﬁg ataptable salt

mal i nan I.es, d sar.conm e .
thereot, K A ey ng ptaBs, Fh-gh R Bon o e e I e i
the tre@R@nPS HRANoRL GapiBG) thoRid B@duds, 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.



tumours of the skin, colon, thyroid, |ungs and

ovaries. -108- 19. A pharnmaceutical conposition which

conpri ses a conpound of -tib&-formula (1), or a

pharmaceutical |y acceptable salt thereof, as clained

in any one of clainms 1-12, in association wth a
19. phahmmtlcahttdnyp@ﬁ@@m}a@h eorgpiiags Arompowk¢fitay foppplafdeor a
o B SHRLL O Rl o Blmed AUBLASLYIBHLCEL i aBpciaton
with a ﬁ’éfﬁﬁ%éﬁtic@ﬂy—‘dbﬂe@fhbﬂﬂiﬁbh&&&:aﬁlaﬁ GrBe ndthefprctdmetiéioomeé{af

a pharnaceutlcally acceptabl e salt thereof,

1Hmb“@@“€ﬁﬁtﬁ%ﬁw?%PBHV gheipp! RichPREa1- 12 in associ ati on

with a pharmaceutically-acceptable diluent or carrier
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