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WD 2006/ 024834 PCT/ GB2005/ 003334 -1 QUI NAZOLI NONE
DERI VATI VES AND THEI R USE AS B- RAF | NHI BI TORS The
w0 moent48en rel ates to chem cal conmpounds, or PCT/GB2005/003334
pharmaceutically acceptable salts thereof, which
possess B-Raf inhibitory acti \Ifl'-ty and are accordingly
useful for their 5 anti-cancer activity and thus in
nmet hods of treatnent of the human or ani nal body. The
i NYEINAZOIT NaNE (EREVAIIFES tANDPTHEIE SBEES Af (F-RRNEINHIBITORS
manuf acture of said chem cal conpounds, to
phar maceuti cal conpositions containing themand to _
t helTi’he rsvention teﬂlﬁemruhémwawcﬁnpﬁundﬁmﬂ iphavirelotwticafly dsRpiable salts

S DIeD B MR RS 26 R a10ACrREA By s obor thei
an&ﬁnce?@éhw%’ﬁd RERLA 'nﬂ‘:tﬁ%dg %? Er/lg%ﬁ'feﬁfi&ietua HJéJ?A? Pf QHI%L]I bodly The

-regul ated ki nase ki nase extrac ar signa
1nvenegm hlao edatks toggecesERIKYT qhatrhmzagacpltrayﬁsaal dmmwailcompblmds to

ul ation of a.va of cellular funcfions
PLTERASHHA| SOBRSNIISBF FOFARINREBRHd 6 WEFORF e EURR s of
mddiAbieh & Ak O, thél pfddfEH d i aﬁﬂwaﬁé’efr‘éfﬁé&l in a warm-blooded animal such
immortalization and angi ogenesis (reviewed in
as pgfissonnaux and Eychene, Biology of the Cell, 2001,

93, %'hg% a 51% l{ E'ﬁafpﬁfm%te nase%xtraXelglﬁ?{cﬁl%F—rggt?lated kinase

recruite I asna” menbrane” upon

MIgHaﬁﬂEKD\,e:xtrﬁd:dDhm pfgahle-regﬁea kinagd@RIBasatlivesUplhy I cdntial role in
phos or | ati on_and acti vation of Raf proteins.

th%?g?%% 2 vaRef o GUH ap FSpifRT JePaRdsnh HePTst llga penttiiseluding

: cel‘l‘(ﬂbrcﬁohférétiloﬁnd@tg%ﬂwr?/ k%ﬁ/aﬁ?ﬂnﬁ%kﬁﬁoﬁ aﬁﬁ%ﬁ io %R??ﬁrewewed in

activation, ERKs translocate’fromt
Peyssohmus anéEubhanngBuothlylﬁtlpﬁﬁslb ﬂﬁﬁyl%ﬂ 621) Iamﬂins pathway, Raf family
|on factors such

ul ati on . of transcri
megleg e 1605% \%X mﬁ%@? BRPD f%yn@ékgb%&q%wa;nmwate
(G@PP%aﬂMﬁsﬁ@ﬁllﬁ HﬁQH& bh&ﬁh&?’h@ioh RBd hetiRkibe gf‘Rﬁf proteins. Activated .
phenot i nduci ng imorfalisation, grow

Rafsdbp@pgqspmbmmacgwngEK$ rvdedslmtum nfybsplmrylate and activate ERKs.

Urh B ERERK} R S Bttty Lk YOG Riflipap we
ph@ﬁ‘pha@ﬂmioﬁ&hﬁ rc(gnﬁtioﬁ\wdctﬁ\ﬁty@tﬁhscﬁipn@h facté BudRens-EIM and Myc.

2002, 25 ril, -
ht t EhF @W@EB&/ PastNE2 bRy o0 wogeh iheamTibutn o the fumorigenic
PSSR B 5 BARRR A B AR S ensviy o
grobgBhdnhib@ory S@aBZala)lhty td nvaderanyd inetaatame,sﬂhiulalfng anglogonesis and
d/ t f th _
R Aron s L retrecn R SRl ol REY ok SR s April
http:HABY BRp RS e/ 020093 68 R Tn Fact OEﬁprhoﬁhBQflatﬁﬁqs enhanced in

A-Raf (reviewed i-n Mercer and Pri tchard Bi ochi m
app y 30%taf all hoown tusews (Hoshizwst alt Aecegsnest 99618, 813-822),

B

DS Thiek Raufl @rinsi thitoRing Protemalina@ o s @nﬁv@f)eeﬁ-raﬁfrtetl Raf-1 /c-Raf|
ssue and A-Raf in enital tissue.

B 12%&121895‘ Ra%%@w%lwﬁr%mq W%&@cmv @lmlwm%\%. 2083, 1653,

25244, hihbl RE Rl s
ujnct |éons ?)?I—Iagern:\z%]‘rﬁ‘ﬁ?ﬁ1 ﬁJRaq}%% éisteh%sofgg& st g h&glfégéu three Raf
gelﬁs 8re Spresd. in Exqst Bmemmthhl@l-llevélhkpmsﬁaf ofjg+Rees ini Seuronal tissue and
A-RE fqglugoeg%n{tﬁ rtlssnuoer 'fﬁe hlmﬂ{y homologous Raf family members have overlapplng 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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however both c-Raf and B-Raf are required to conplete
w@eskabisen. B-Raf -/- mice die at E12.5 due t oPOB&EBRI0EM003334

haenorrhagi ng caused by increased apoptosis of

endothelial cells (W) nowski2et al . Nat ure Cenet.,

1997, 16, 293-297). B-Raf is reportedly t he maj or
deviekphennhéwerer betth c-Rafcald [B-Badire requated om campletergesiatiomdd-Raf -/-

o5 L R B A By SO SR Sttt

cell@SWHjﬂd\%‘IhWatlhl\%mé GeAstenoy7,ak, @@9@97) viufg@ﬁ:gbrtedly the major
t aneous mel anonas (Davies 'et’al”., Nature 17,

isof49-neg4yd iarvdl] prlderptios amd the nvrlanalw tbegat ahgecogknig MarActlvatmg

oG et MO bbb bl SEN B RREGREF Ypspegng vitna

fre@&%y o%é% @rzﬁraﬁg;?e)m c@HRdoRd BieREdRak (0MASs ctGT aNBRRS, 2b0BHY 17, 949-
Gut, 2003, 52, 706-712), colon and ovarian '

9543 and alsg p(@am ing veile sange oRhurnarecanserspigotrding bt not limited to papillary -
954 t f t
thyléoug &rs e g?%’l e f\lg U@eﬁltce %tg’tjotag’t é% r61% %@@og§$ﬁ&(’)e§ircmoma5

(Taﬁﬁﬂ)feleﬁ QB eGﬁ'B,JIZG(lB 6Dns7 OGWBIQQ étS)ﬁi)ri 41’ dasiah cziﬁc@ﬁ&Bawes et al., Nature,
and are t hought. to. uncoupl. e

B- Ra
| 20%14}'\5//;?%19@@ sl?hgﬁ%ﬂsF frRghent Wﬁ&lﬁgt‘? Balkafd A8 fse# slprfagiic acid for valine

subgﬁfuﬁ&? at ﬂ&ﬁio‘ﬁ%O@gTﬁéé nfigliont st ARialGERP X vity of B-Raf and

activation resulting in constitutive activation o
are ERiﬁghMmmCQubIBRRﬁlMﬁiﬂtEﬁ%& mgnaa\h@ fromnspfsmcam poliferafrHET&s
5 417, 949-

bincgﬁkplgns% sa%%\élc’g;%\g tf(\%@{ qes?%%rkac atéﬂn reé g}rcofgététutwezetﬁsi&ation of

ERRA MA#38 B2R4proRN ard MBS EQ@HZ&‘SIUQWHS (Da\}i@s et al., Nature, 2002,

essential for nelanoma cell viability

417, P4RO68) ansk nglanoqykisiYatiarack et alaICanCQIaﬁqQ,Se r20%5ﬁ4 23%502342) and

'hav%?’a’lso 198 Zgzsca se%glé%{ et Verreng Sel t\;]a%xllﬁg m g%%atlo{g

(ng@@ﬁm rat ] @ﬁhdeﬂREsu 008 563 6[1)981(32(!)11) Aa8akeh Idﬁvﬂﬁifhh@&af/MEK/ERK
20 Accordijn t he present invention provides a
sigeadlips casaadss %f%qfﬁﬁprgs s)a likely poiggofgterygnfion jg moyrsgependent on

thlsFéeggﬁ\;,- Y (R)nAHG NIl J R4 0. (1) wherein:
_ ng A’is carbocyclyl or heterocyclyl; wherein if said
het Acomdmigisl, tltaqm:ﬂhnmvanionlﬂrbvides a compound of formula (I):

W ' E IWY
@)
wherein:
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 RS

R! is a substituent on carbon and is selected from halo, nitro, cyano, hydroxy, amino,

- carboxy, carbamoyl, mercapto, sulphamoyl,-Cl_salkyl, C,.¢alkenyl, Cs.salkynyl, C,_¢alkoxy,

C.salkanoyl, C.salkanoyloxy, N-(C,.¢alkyl)amino, N,N-(C,.¢alkyl);amino,
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by a group selected fromR6; RL is a substituent on
woceershwess3and i s sel ected fromhal o, nitro, cyarOT/GB2005/003334

hydr oxy, am.no, carboxy, carbanoyl, mercapto,

sul phanoyl , Ci1-6al kyl, C2_6alkenyl, C2_6al kynyl ,

Cl. 6al koxy, Cl_6al kanoyl, Cl. 6al kanoyl oxy,

C balkgloyBahikrg,| [y-60i.sadcy DisebaBby 1531 Ky C). 2élacarbativyl, C.salkylS(0),

2006/ 0 4 @B2005 6al k noyI am no, ‘
WIRERER LIy (9 CAFBRRBT R N Cere b as baoy T Ol
NE Ul‘}‘al 8 héMtﬁ}lQV C RalioxPshphdmofdl . 6al koxycar bonyl

f( ug(lﬁ)% )sul'p Ja ? R? R)(

al kyl ) 2sul pharoyl ,
N-Nll(sgjk_hdv D(Gf« k@uy}ghl@hmypyl C1 6alkylsulphonylammo carbocyclyl- R’-or -

het&rlo(cgéplﬁ-ﬁlk gﬁllh% e éCl 6§|8 8( %rgazlg ég‘%ﬁ% g(%?l?n c%rPO% by one or more R’; and

wH&fﬁix@foﬁMQie&Hrod%}yl cHREINE bf -NR - AYetP thabRitlo@Biray be optlonally
substituted on carbon b ,oone or nore R9:; "and wherein

substitused by #eroupselpeieg fropbRt ai ns an. - NH noi ety t hat
t 1 I ( Lo
IR AR A B
t hle R? ta:*. E&?tcﬂf frézh glyﬂmgbm Halve ng@ireyamo, Hydrf))ey, aﬁil;;nod ,Ie2rbbgy, carbamoyl,
ec ro r a r ox
mezgﬁ% sulphary @E}?@aﬁ%@ﬂ(ew 162 ﬁi‘f Bbyr%ﬁ%}§q¥noyl
ol gjllkégﬂlykﬁly ]V%@ﬁﬂ(}h%’ﬁh ]‘@Rf_@ﬁ |6h)éﬁll_¥2|am1 .Cﬁ%m@ﬂ%iammo '

kahoyl',  CI-®6al kanoy 6al kyl)
N\Héml)%bm»lﬁ&nﬁ -fa éaRIl)%TH@amylcémlkmS(O)a whereinais0to 2, |

lﬁf( hed é{lo}/c (@M@@}@Hmﬁ'@é%ﬁgﬂ é(gfk))lfzsﬁpﬁ)aamng) &
C, kaﬁahliswwlh@ nykbochely CRY - ﬁﬁhét&/ﬂob IPREEYterein R? may be

Q. 6al kyl ) 2sul phamoyl, - Cl_Gal kyl sul phonyl am no,
Opfe@naﬁ;\aéylathecrm cargen h)épr@fr @rcly@qeﬁ mﬂ whepgia ifesaifl Irperaeyglyl contains -

an g?glﬁdo eg)g g?@loﬁeﬁ #ﬁg éﬂ{%&%ll?%g?/&{nﬂ?@ng lg%h s%fec{gﬁrﬁ%m R
NE!X wINR yr Ohat ni trogen may. (tj)ef optional ly
NR15
o aneob B, Bnd el MR s Wadheacn N of Tl kg e er §§ree are

1ndfeﬁéﬂ§éh@y géléote&ﬂ&n@lﬁef)rﬁhree are independently
sel egte from CR1 20 R3 and R16 are .

i nd&)enél&? qrg lmbpeuieedy {sq:lmd]grdmdgfdmgeh,ahadn nitrd, Icgano, hydroxy,

T B oo, PRy RS T Bm o8 Ty, Chesmy,

| C Qﬂk_&@l KQWkan@ﬂtl,@ﬁl|5i<lmy,'logqll_(@§l;éﬂaﬂ%1ﬁéﬂwN -(C).salkyl);amino,

25

30

(C _6al k I]%[am no al k 2am no
Cn@!k%@vlaaﬂw fﬁ?mlkymrmmgﬂt NyY- jfémaléqﬁmbamoyl CrealkylS(0),

wh
whRd £y PRI R0 RBIRL VG R o Sy S
NM5CEMWSL?ﬂ1ah}dy) Zsu?]mamybnyllﬁfhmaaww@ulymdhw aauefmzydyl R,
ca r eter C e
whgeip ﬁp%'@p%ﬁ dg#l?mﬂo ey ghEbeiREm %R? Lo %ﬁam?g on Earbon by
onesl«)'xbr%l‘etlitJltg fhdQbhesdh mﬁlﬂyeter%ﬁlﬁ rconan@ afIRH- mem &ltfdgen may

sai d heterocyclyl contains an - noi ety t
be nmmg}éﬁubﬁﬂy-ltedo@ @gtqupnallettyd otk 1’ t ut ed by, a gr oup

sel ﬁatﬁd and rlQmare 1ndependent1y selected from hydrogen, C.¢alkyl, Ci. salkanoyl,
Ci.salkylsulphonyl, Cy.salkoxycarbonyl, carbamoyl, carbocyclyl, heterocyclyl,
N-(C,.¢alkyl)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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R, R5 and R15 are independently selected from
hydr ogen, Cl1_6al kyl, Cl1 _6al kanoyl, 30
w@1006@ab48y4 sul phonyl , Cl_6al koxycar bonyl , car bar@y{GB2005/003334
car bocycl yl, heterocyclyl, N (Cl_6al kyl)carbanoyl and
NN- ( C1. 6al kyl ) car banoyl ; wher&in R4, R5 and R 5
i ndependently. of each other nay be optionally
It uked~on

SooRrgsHESe P EaToRe I CRy bR gk % eifer g sinele bond

wheteen RNR2s dafuskd- 4583e Riif Dbl Sbdnld)whegeifIR°NEAbseh), @
sin R5 i's as defined above, or (ii)

dougheR\goﬂ aA %Ee IlﬁrlF@PFBd@% splecteRronrialo, G cAep, Redroxy,
t I
amﬁ'{?d (r:zirggap %M%ﬁ)&lly m%?&lb g{% Elﬂglfm[l%g)l I‘@ 6%1]({3(2{ écg é,gl%keﬁ%aez ¢alkynyl,

oxy,”’ “am no;,

C,.sdlkgdyaGnydlkanCyl, e@-kd‘mﬁnoymy GHJ(KQEB)Yltyl)aGﬁn@aV Ry lsalkpl),amino,
Cl 6al koxy, - 6al kano Cl_6al kanoyl

Cr-palianpy BEinss 1 dniealsyl) ¥§r@qylsig4ﬁ{<§)¢l)6ggﬁ)p@rbamoyl C1.6alkylS(O).

Whgl:lrpz%ll l@gtgl%l: bl? rﬁzl ko: b al m%%l_é b!l lﬂ%c) }ﬁﬁp%@g}mnov\ﬁ alkyl)sulé)hamoyl
NM((flosaHgyl)Qm,l _ﬁahiogk;(baalkphyﬂphox@lalﬁmbkmlymb ? axtrihetrarocyclyl R%-;

wheff{xg% g* %ﬂd;l% (iﬁmi)ﬁ%deng ng%lcqtal l%@) S f%nngDg/ubStlthd on

carB&§ BY @1@6’@14 r}iﬂ)rews'a;nd wieedif hﬁa%et%clﬁ%@nﬁﬂﬂ alf2NH- moiety that

i ndependent |y of each other nay be "optional]y
nitrogers ey Be eptienslly Gubsitehbhy semve selecied feo 5 and
el 11 §at §,ihgt Br ey 23 contain i et
tha? $® ql RB'R g‘id)ﬂ 2 Bc?eps&%e 95 8C%§1/T%§m 2 direct bond,

r dgen be optI oha Iy S

| -owmwé)sevbe@) e NROO(BR5-C(BIN(HEB)-, BLD);-, RIO;NEREY, oRJb&R”)soz-

apd stzﬁreglndegendently selected froma di

whﬁrgwdR SRR R s byqregen, Cupglkexyraspoyyl or C.. 6alky1 and s is 0-2;
( 1)4 20- 25 o
LR S SR s LT .o
C-alkBsilikmay; é?nbaihqztycarbo@jﬂ wbgybylaNe(Cefalkylﬁbl-aﬂqanid'yl fR6
re.in ent sel ected from
Nl o P R R R SRy PR s PRy
Cl. R¥ ik enyGed Remtalo eﬂf&@ymd hydilo{(flmﬁ%x%ﬁle)m btﬁ@lﬁbﬁlomethyl
N, N- (Cl _6al kyl ) car bamoyl’, " benzyl, benzyl oxycar onyl,
amb@n%wxm arrbimReyly metrapivoslphanky, methle btbyt setioxynethoxy, acetyl,

ace? %P%Cﬁ\fl%ngmmgygl ﬁg}/l%nturnb f Algtgnyglmat n |%( }[riﬁg],y& glp?tgylammo

acesylhrﬂﬁnaITNsthethﬂeixbyﬂnoylert}thylcdezixh@ﬁyN Mﬂim@tHylczﬁBﬁth, .
met hyl ami no, et hyl am no, dinmethy

N iRihaeanariRy b NamREOyY-2 @@m@m 5ty oy o elbylsulphingl,
eth sﬁ'iBBﬁiyfi ?r?e'é#ﬁa %isgg%ﬁ}lh%leﬂi | 7 %1 eglo%Cﬁrbonyl ' :

di met hyl ¢car
N-Mthﬂsﬁphamb)éIMwmmydyl Nlﬁtdmylbmhlsu phembyll MN—(d;ethylsulphamoyl

hyl sul phi nyl, nesyl,
or]get"ﬁﬁgg}l}'ﬁﬁ%@ﬁ}hhwg}' oxycarbonyl , et hoxycar bonyl ,
or H’E@ﬁlﬁé&ﬁb‘él%@@&&ble MiethexdoE Ul phanmoy! ,
di met hyl sul phanoyl , NN-dethyIsquhanDyI 25 or

N- n@tahﬁ!dﬁbw- aspery (0§ thetesent inyensionghesh & pra¥ided A sampgund of formula

| (I)ga%%‘égltcféﬁla%\? I&hew’[ereof In a further aspect of the

30

invention there is provided a conpound of
f orRRingeA if darbdogslytiephetérecl iyl pwhgreidhi€sfd Reterocyclyl 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, nitro, cyano, hydroxy,
trifluoromethoxy, amino, carboxy, carbamoyl, mercapto, sulphamoyl, C,.salkyl, C, ¢alkenyl,
Ca.salkynyl, C;_¢alkoxy, C,.¢alkanoyl, C;.¢alkanoyloxy, N—(C1.6alky1)amino;
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Ring Ais carbocyclyl or heterocyclyl; wherein if said

het erocyclyl contains an -NH 30 npoiety that nitrogen
womaye/drasaapt i onal |y substituted by a group sel eciraeBXo003334

R6; Rl is a substituent on cagbon and is selected from

hal o, nitro, cyano, hydroxy, ~ftrifluoronethoxy, am no,
car boxy

car banoyl, nercapto, sul 1 6al kyl
N, NAC ik Beaphino, Grabangyjapine, M%aqlgg%?rba@py al kanoyl,
G AN AR AP0 0 DAY,

N-(C, @ﬂk}l{)mmhhmnth NNE(. ﬁlldylﬁailﬁbdn)qyzh,r(blasaﬁylsplphonylarmno

' carboqygl( gR -g%l X rRZC stngﬁlgﬂrem %zélal@/ll (t‘g%)al})ém ’%ﬁtlélﬂfgﬁn carbon by

ond brPbre RE: ?fﬁi \%Hérkl%s&jéa@@ﬁ&@ﬂbkyclﬁjco@?dlxlﬁyilﬁwm quﬁhtr}ﬁ’brogen may

‘carbocycl yl -R/7- or heterocycly - Wwherein
be omtqnakh)alsll@stlmmishy 4 gtospl Sdnct@dafrbmrﬁlby 5 one or m)r e R9

and wh d .het. ta

o nis gt o DL Syrtet S RS Ae b B Mol M E G ciffergpr

a gROWkeRRtedGtRE h{(dr@géﬂﬁ)lo flitdoS cyeRb Si6ideskyf, Erﬁlﬁo@orﬂethoxy, amino,
wherei n the val ues o be the same or different;

carboxyl, sarbamerl; é@rqapwtﬂylwwérﬁ dalliyb Corsplkeryl, Gyaafiynyl, Crusalkoxy,

T )

- C 62k mal layiyd, N- @L GGdeK)aatyamoyﬂlQNQSL(@ladaH@iD@qalrbamoyl Ci.calkylS(0)a

15

20

WhEKIN 4 10 8% s b0 Ve L KRG IRy
N, 1@}@ 165]a % g%gaﬁ%pm ﬁlsﬁiﬁh&r@laxﬁﬁﬂok&’d&@c@@fm)ﬂr heterocyclyl-R'%-;

wherein ais
whirefiaR kmay bapptnally subs(u@ltqd @abzk’ybr) bja b%anmwe RY; and wherein if said

e B e AN LR

Selg}ge@ﬁgmqﬂally substltut ed on carbon by one or nore
3; and erein if said 15 heterocyclyl contains an
NHXWNFe 9r ©hat ni trogen may be optionally .

2lr’lb§%1é (t) ,ZE o@%’g\g J %E 8%9h1cl§ 1% ?tﬁ&?eg té\g@g@hﬁ?rfs}ulg i(péﬁlh N?e? three are
ind%p?lfdeﬁ@%ﬁﬂfléo@edﬂrbm amdéopNher thr eedar e independently

sel egte om CR16 or N, 20 a R16 ar .

i ndggéﬁ‘él gt 31 independeatly ﬁ?lw@awgﬁféwgeﬂgrﬂg njffq, cyano, hydroxy,
trlf‘f\}’o‘”ilglﬂethl?%()d Yo, caftokd |c‘de E{Bﬁol?ﬁe’fé’egt@%%amﬁﬂr BPYkyl, Cy.salkenyl,

nmer Ca to,
C; @kﬁ@ﬂ k(énsylkoxy,@n 66&hkqmy¢1,6akkm&lbm )Aff(chilkﬁBﬁmmoyl

oo Mg 145

25

30

Nﬂq@@éa‘ﬂwljz@ﬁb&aw\%t, 5all&¥,lm th@r@inkd”s 0262] Oagaydxycarbonyl,
Cl. 6al kyl S(O erein IS

N-G SRy b Cr sy s lghanesd @wa}l@ﬁmml}ammo
I
e AT by A IO 7 e s

opfdrally Roiereuteld o tatbod by andioahberR ﬁmndbﬁxermphﬁ sxanhlhdtt;rocyclyl contains
substituted on carbon_by one o

an-NHg modety, ghad pgwglp {ay bgopHenMly sumltutecllqll)y a group svmecte(ei from R*;
R* R® and R" are independently selected from hydrogen, C;.alkyl, C.salkanoyl;

C1.salkylsulphonyl, C,_¢alkoxycarbonyl, carbamoyl, 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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an -NH noiety that nitrogen nay be optionally

substituted by a group selected from R20; R4, R5 and
wRideames834 ndependent |y sel ected from hydr ogen; PCT/GB2005/003334

a _6al kyl, G .6al kanoyl; 30 CI1-6al kyl sul phonyl ,.

Cl. 6al koxycar bonyl, car barmyl'6 N-(Cl . 6al kyl ) car banoyl

and N, N- (C1-6al kyl ) carbanoyl; wherein R4, RS and R15

ISUS q{]dﬁgg\% Hggtgg%g{l}\ Ogﬁeraéﬁaké ?f f%%ﬁl lgra% Yither (1) a single bond
wheRROR 048 aéﬁxE@Te{b@Be?Q)Q%)oﬁ&ii%‘Pe borfd Wit@eiR®1ds abseRet vveen

the nd - - of formula (1) is either (i)

si ngfeRREoR anmer aferingependengly Selléﬂﬁ‘il\@f@ﬁalkﬁﬁ%elltr@rcqu hydroxy,

._ tmtﬂl%%%@tgg’%g %gmf |rc§11b8x R%a b%gl%?f’ ?rpetr%agl % sulR%%m%ya' gy%{iﬂgl %2 salkenyl,

arei1n rom
Co b9 G _sallkbk, |04Qﬁlkﬂfﬁiyﬂ1®<n)€aﬂcaﬁﬂyl@xy, cxa(chquyl)mrnl@armyl
ner capt o, sul phampyl, C1_6al g&i C2. 6al ken 5
NN o Wh%ﬂlm(ﬁl @Hﬁana&l?mu@l Healkphgarbamoyl,

N, ]@%(6‘ aﬁ% W%ﬂgﬂﬂﬂ%ﬁl & %ﬁ%lﬁ@g k\%e?rgﬁ aﬁg 0t Q’\?%glkoxycarbonyl

N- (Clﬁﬂkﬂydu)mnbahWN (& BQIRV}‘I_Izﬁllpl&a]‘ldWJ O veatyisaiphphylamino, |
carg%c'ygg%lﬁ%L )Sp&%%aq%fe:lryiak& 'a\d'lesr%ig' 903)23:3 B‘Iw 21 |independently of each
othB¥ Mﬁ@ﬂ)&@?ﬂl&iﬁ% 3§B§t1ﬂh@d7&y &arb(g;il-b}‘l5 gheo rﬁb’ﬂeﬂﬁe’%ﬁ%ewn if said

car bo - or heterocyclyl-R23-; wherein R9,
hetgpgycl @n@mﬁ R2>-NH-rioeipleribatmetrogen imayaeshoptonallhaubsttmiedidbey a group
Id2y. substituted on carbon by one or nore R24;
Selé;cg%d \Aﬁrgirﬂel 'n if said heterocyclyl contains an -NH -
noi Rt’,yR’(, iRt rif tle)gl‘]ﬁ Kﬁ)anbelzb@ﬁehﬁd@bhd/enﬂybsl%tté&lﬁ@ﬁh Difirect bond, .

a %lp sel ected, fr g -
-OR1l8( F)z:zcéﬁb* Rl aPéO} n&é@éﬂ@%nﬂ 3$(@br,e$9é&(1# r)oﬁf AR?)S0,-;

Whgfc%F?‘N“( Roai K oy R Fliggariarg ottt MRADISS) 1 1o
vvheRé:Rl =] R?—szd léis;e 1meaammmelemsd Iﬁxyodr@ggmtkybrcl salkanoyl,
0-2
L ?3 D ROy} PR Hah KO- A ity |

6
Nz@@c @ﬂ%%%bﬁ?ggyingyng%e@l&%X&@ﬁﬁoﬁéﬂzo 1g§Pg>ggs‘%£ulphony1

be nBy 1S sﬁg&ﬁg@, frosyhade m@ryy lcyanse hy@yxy,anﬂuoromethoxy, trifluoromethyl,

: R24 I h
.am%%eg%tg gg]r%n&/loylt Irnieﬁahfc?))r‘ Sulp I'%Gaﬁxt&eyg m%tﬁ?rfrl} Ft?}g? g}%ﬂ%?éthoye acetyl,
' ace&ﬁdynﬁxetl'@'&fnlnﬁd,)ethylﬂﬁbﬂnm)ﬁethyfllaﬂﬁapdlethy&ﬁhﬁmaWﬁiéEhyl-N—ethylammo

met hyl eth thoxx{, et hoxy cetl% acet oxy
aceﬁderﬁWaMrﬁ yl@@rﬁgmam oethmqﬁa@mgyla% élmedhséwwawlno

N, Wfégr%%‘é/ya:r b arc@‘ I;/t?c‘?ﬂ}{f\l_ Q\é—tel‘ﬁngcggb?éhﬁ% %%thylthlo ethylthio, methylsulphinyl,v

‘ ethN,szUlnlYE miesl ¢ athniphbnyl NNethexyoattmay b athoyl carbonyl,

‘E]l\éh?rﬂqu&%/eltﬁ ?%Jﬁﬂvpé)m [:})\Eﬁﬁ;{}%l %gmh,grtng% N}V%lethylsulphamoyl |

or ﬁlnbe(hgw.@hgmlphaﬂigyhoxycar bonyl, ethoxycarbonyl, 25
N- et hyl sul Fharmy ,  N-ethyl sul pharmyl

or Q\Phﬂr@iamlml zmcmtdvbyalt thrpeofiet hy| sul pharmoyl . or ‘
N- gt }/s glc'lgut:aép%éln er eo%l” mcluélespo [{ ralgehl{talng %ranXhed chain alkyl

accept abr
groups. References to individual alkyl groups such as “propyl” are spemﬁc for the straight

chain version only and references to individual branched chain alkyl groups such as
‘isopropyl’ are specific for the branched chain version only. For example, “C,.salkyl” includes

Cisalkyl, Cy.zalkyl, propyl, isopropyl and z-butyl. A similar convention applies to other
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In this specification the term"al kyl" includes both
strai ght and branched chain al kyl groups. Ref er ences

Wa ooosmziissd dual al Kyl groups such as "propyl " aPET/GB2005/003334
specific for the straight 30 chain version only and
references to individual branched chain al kyl groups
such as "isopropyl' are specjfic for the branched

raditeds, lfox\/cﬁ«ampdgl ;gm?{lcl Eﬂkylémﬂ’qﬂeepherf)ilc_@lalldyygenzygci pTiki@lethyl and
1- 4al 1. ropyl propyl an uty A
I§1€H¥ eﬁ»’\{ Jrvem Warﬁ § etoio. s WMo 008 iesiea 834
PCT N’
B T

uncierpthedlmaeth'lgldefanmn eipdesnil fﬂlbhtyﬂuentﬂ'bemg ehmeh Hiainoone of the specified
to, flu chl.oro, .brono and i odq. Were
erdyph B el Dt b U SRR e sk O DU iofbgrgups.
gr OWPShetdrodyl® istEsateE patRRe shhiddted biNirkafeftbdi 'xﬁdn%rbr blcychc
i ncl udes all substituents bei ng chosen from oné of
ringsenfafnirgi4-18 agmeqfovieh ateass obsttomuienhaeseh ézrongnmhgse nulphur or

Y EN R T S ——

gratipsah bpaoedly Hmelﬁlawd By £YKO) S and b Agg SAPh@ a%ragna%rb%puonauy
atons of which at | east one.atomis chosen from

0 oxwils[efié(ég}{m the |SpqmqlesoExanégg%@ﬁl sujtpble Hﬁ]ﬁlﬁ%/Of the F@gls“heterocyclyl” are

AT ST RAEHSE e 500 S B R0

 thielg(0),3 beazmﬂldmlyl; thgpdszblyh Lpupeaztzmmlnth;azbbdmplt p;amlidnyyl,lo

oXl dIS dto he S-oxi.des es. .and suitabl e
iR TG, TS, RmerRp ALY P SrolOHR eGP OB gropyranyl,
imfdaBaY1, thmlcﬁbl rﬁﬂé@mylfﬁ’f i’lhyl @()Hz%ll))/ll N Mﬁﬁﬁ%ylbl 4-pyridone,

i sot hi azol yI”, i'ndol’y ui nol'yl
1- liocmlrbématpdmhwne ﬂﬁhlaz:nlaipm myndmep?&oaziuerayd quinoline-N-oxide. A

palltllg{rll?tg ?)Ea{ngéfg Xtth p pe e eg:il) . 1}’1 gtpglra%ngr)](glg 088 Ia]‘;Qflcwgf the invention a

“hétetbbﬁhyld nOPydtarared, partidllydaaghtel or Pydahirhtdy ) morﬂﬂ:!’yél?d ﬂi‘r)/é eontalmng 5
gyrlda2|nyl' i soxazol yl, N-nethylpyrrolyl 4- pyri done;
or

gtoms of giiFtha least onoatpuris ehasge fem mtrpmm@iphmﬂi@xygen it may,
unlggs{Jl 6tgizrgﬁse'%‘p9ﬁllﬁg§ é)?%qm%g 02 ?ﬂotfd);g? geCH?A a%rgﬁ]; Anccrpt%nally be
repdfwed agpeC(Ophnd Hang mipiniriatom may 'H&eipebmaflLyOd)gidh(sjed t® form the S- ox1des
saturate

or g&ciaféﬁ?%ya?f(wéé 3 lé%fg‘é eﬁt pira turgted op Hsagiralg i mpnoygr bicyclic

'-car*o&@ﬁhg Qe cAMtRINL By 2(‘4?(913@" Qrvlfefé?ﬁna nCHL-Og8 M, ¢ Jﬁf&'dﬁll}pﬁe rbeglaced by a

en, it may, unl ess ot herw se specifie
-C@) artiqwsty ‘oarbleeyklyl is CHeRnogchia ping santeminghat 6 gtobm 028 bicyclic

ol SPARRL £ A P S R R DR ooy

cycmtartjaptmbwclopeatya csalbpérayledyclwtdngl b}’clﬁlt’x?éxW @SJ&Gh@Jenyl phenyl,
- ynsaturated,. nono or bicyclic carbon
naphinl aletialinl.jindanyb g - OWéelfgwh A pargipplar @f e%rcarbocyclyl is phenyl.

opt Jn}ﬂlettﬁ @.E’Al%%g % Fbi acet%g(g)Exanl:> ?Jésltdnflc‘hwéazgi(yxryc%rbonyl”.

‘car ocy I'S"a nonocyclic ri
inchtde nmetmxyaarbonylcéthcxycarbngylg anami thun@(}@ald)bn)]lOEﬁirﬁﬂBS of

S b f | ud I I
ui abl glgﬁ.@f; :'rlr?esfl}_m&; 8@;2; 6%’9%‘99 xy g uég ;;/|¥ 1ceaﬁ<a;18ylgmmo
incfidie |f@rﬁ31§ﬁﬁl@6‘,ydcetaﬁﬂd3 ﬁﬂeﬁ%bﬂ)lonﬁx& &hﬁﬁﬁﬂkﬂles op*@ n(,\élleS(O)a wherein a is

naphthyl tetralinyl, i ndanyl - 0X0I nd any

0 t(p&rtncwbamet@lﬁmmleély@hlo' mtlb'dﬁ@ljpﬂlqyl ‘etidsyiplainyl, mesylrand
ethyl@?l!‘rg arp{(lgf)t:()ilag%gl%so(?yf_gﬁ%anoy}; 1nc1udea gr%tp%n){'l an%(acngll eES)(amples of

“N-(C,.salkyl)amino” include methylamino and ethylamino. Examples of
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i ncl ude met hoxycar bonyl, ethoxycarbonyl, n- and

t - but oxycar bonyl . Exanples of "Cl-6al koxy" incl ude
woreaohox4834 et hoxy and propoxy. Exanpl es of PCT/GB2005/003334

" Cl. 6al kanoyl am no" 30 |ncludg fornanido, acet am do

and propionyl am no. Exanpl es™8f "Cl. 6al kyl S(O) a

wherein ais 0 to 2" include nethylthio, ethylthio,
“Nveyshkkyl)piming’l i,nckeﬂh}ii-sfuhpthyhayimo me(aiy-letla(ﬂwmmo and

N- egli))g WSl hon%ll a}é g%?lggnygf glrlekv{ilrrl1 allyl ar% H propenyl Examples
of ¢ @Mﬂz;«nﬁalai%th moprob?%ﬁ 'E)dﬂﬁ]p?é@%f

y am no. les O

“M?@TMBQBOM@@QB@ are Nf{memYNS'lélpjlalﬁ%ﬂ Pa;ld M(@thylh)smphmnblldﬁxamples of

N?&Féfal%}ﬁ 2ﬂ1¥| o n Ir%&%lg%g%%gl ganélal kenyl " are

N- (ynaﬂWD-Na(bihyl)sﬁplehxﬂoﬂ I OReHds. ofEW’(msﬂftyl)@frbamoyl are

yl'" are ethynyl, 1-propyn and 2-propynyl .
N- (Q(ﬂﬂbylé@rl@fmoyl,pmqth;g_la@g}q@qbpgm agH & mmgqaaébonyl xamples of

“N, N @e El%éﬂ( %}?f’ﬂéxﬂi?)a %%s i gﬁ ml{}ﬁ)'“é@rﬁffﬁ'!;ﬁ h&%mylan%ﬁggg)bo@l and

meﬁd,yl‘étl()dammbbatbblssdl Preauplyd ofdil.salkylsulphonyl” are mesyl, ethylsulphonyl and

isopy mﬁyl@glpﬁﬁx&% B h%sagfoﬁl wﬁ%@@ﬁpw«mml&lﬁ%ﬁ%mﬁ%w

ethgﬁmwbmrﬁ%%e@gaéko@ﬁmp@lbﬂmhﬁmon BLAh 919.@%4% ‘Bxanpl es

2car banmoyl " are
“N{(Caallkoxy)sRtrheayyihluds Ne(tethoapisnipbambyplrand M ethoxy)sulphamoyl.

e BRI o A ot

. and NQEKO@PMJM(Htm)@MIphaEi@Upl es of

15

6al kyl sul phonyl am no" are nesglan1no

et hiM %ﬁamhahmﬁﬁrwwalémpqeg@bhe@pw @np@rngmda]ﬁthmmvennon is, for

a&iz?mb%g&io%ddltp%sg’lt :l)f ?%éﬁgéﬁd? X ttﬁ%@@? Lﬂn \kﬁ% %'ds%fﬁmently basic, for
exampderphasideddditin(salt vﬁﬂi Kotl ek ayple CGin ﬁafgamcwrsmgmﬁram Ifor example

h | ph |
' hy%‘(hge %‘bi‘lyémkt (et ho). su pgﬁ?@]}é tr'xfglrc])maggﬁlq, girigor maleic acid. In

20

25

30

addRi ARGEYI p@@hhaeeaﬁ&aﬁ taegég@ab?@éaﬁt 4?2 BnbBIROH Ee %{vehg&awmch is

I nvention i's, for an aC| itron salt
suffiorpiyuamidiofis arhaikalnmtaﬂ s@n foreixednplesa s;)dfdm of mtadswxﬂnmiu an alkaline

corl oA AR EUPPSAGAIT e S PR Al PmoRirs S 1 4 alt with an

‘vorng{ld basehiBith affotdly dphbsiobgieal 1p-dtdeBtiblcCoatiBRASPERIMIe a salt with.

trifluoroacetic, citric or maleic acid. In ition a

‘ me@ula@ram,@lraﬁavhﬁ@%@n@aqwm ejrerging, @amhobne @r

tnsgg:}}g?{é&g,gt@,gﬂ&gﬁk! nvention which is 20 sufficiently

‘ ali netal salt, for exanple a sodium
or masmnpmmﬂabf thedornallk @ll) in® haeaclhikal wedteds andlok gedrdtric

Iea aIC| m or gnesi um sal t nmoni um sal t
 isogpricbentes (i 0] ZariSomesplg P € 147908 Ul reifod RS fheinyention.

enc\%ﬁ%ﬁés@i 29 gml dpﬁcﬁc&%&%@isgm%tahﬁ eorh@ic RIS &a@p&eés!‘s B-Raf

.M nmet yamne |rretyamn trlmehyam
mhmqoe/r aotfiviie, Thmnmmionrfmﬂmr relutes & 4ry-ang atldaytembnic fcmms oéthe

corRBpL GOt o ot poteess ELBRERhb be S B “ana 2.

is OI{B{ &3o toAindbrstodd ttiat Rertain dempbafad of hiRtfot®la (1) can exist in

i nvention
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

enconpasses all such optical, diastereoisoners and

geonetric isoners that possess B-Raf inhibitory
w@eiobo24894 The invention further relates to anRCEGH2@5003334

tautoneric forns of the conpgunds of the formula (1)

that possess B-Raf inhibitoryZactivity. 30 It is also

to be understood that certain conpounds of the fornula

( I ) Paaicukax valhes of vasiable zt@yhs ase asdblloas Sunls hlvedt maly bonsed where

oD RO MUY 08 B pnaim Ok FRbpneaisdeBnt € tsiiberore or

" herdflattet. ed forms which possess B-Raf inhibitory

activity. WD 2006/ 024834 PCT/ GB2005/ 003334 -9
Par Rimgipas carbdayelylof vari abl e groups ‘are as fol | ows.

Suc may. used where appropriate with any of
the%’?—ﬁ%\ ﬁ?tsrr%ycq%el' al s or enbodi mrents defi ned

her RimbafeieRodytlyl;Naticetinaf Jatl hetdfoBE1y} dofitafiRIAAONYE Invdiety that
5 RRng Ais heterocyclyl. Ring A heter ocycl yl; wherein

nitfogen glay bopEprAly cuhstiteten by esouprselaniad fram &'y that

nit 9
el SHER HEochR PR iR Sb bR s BT iy g
nithgee hﬁg)b@lophomllytsabﬂﬁutaﬂ] by ngroupxe&tc;edtfhaﬁ RenwhdreigR? is Cgatkyl.
gr oup selected from

rray be ptlonaly bstj.t
R\Mﬁegéi; thiié’ ﬂ?‘%“%lpmyt:?‘lt ‘azild ‘Ring Ais phenyl,
t h' RW%A 19§ﬁéngylth19ﬁyl rﬁlﬁpltﬁﬁhzolﬁ' &gx%olysl ﬁ?ﬁq ?’,b-'benzodioxolyl,

t hi eny pyri I soxazol yl,
pyraz@yh md!xbxi; bﬁfdll}b{d;obepwfamb’y imidane]d JZydl]pyndmyl or pyrimidinyl; wherein

s S BB W R3Sl LN S i

Ré suibSfalitytit ed on nltrogen by a group sel ect ed from R6;
wherein R6 is Cl 6alkyl. 15 Ring Ais
t hi &g A ipphanyl;thieny m@w |th1azcéﬂx§9mzplyl ﬁuusrlyl 3-benzodioxolyl,

pyt%’ éy Gi ﬂiog)ab%é%é%j{ia?bg%éi’ﬂ@k? a‘zd(%?"i?%y‘g}%“dm?ﬂl or )ﬂynmldlnyl wherein

saippyiaaolgl myl be wpeoraily sulsstindedyi AZgYR byagrd® seleticd i R°; wherein

6subsé|tut ed aon nitrogen by a group sel ected from Re;
weedyhor mtyls et hyl or t- butyl.” Ring A.is phenyl,

LS'“R ngX% eInEI i OIF'2¥?J1 tfxﬁ}{r gl ﬁ)é%é( % ﬂfgﬁ-?yylpynd-4 -yl thlazol-4-yl,

1szaZbl-Bstba1b©md4cﬁﬁoyl5 -yl fﬁJr-Q-gl-l,y]I -meﬂm—yl‘rmllrztzpll—ﬁy)rla]z uietlﬁdg»ylrazol 5-yl, -

PG RaPs bl ook AR Ry 1

i 1midﬁld{@2clf]%y12dlﬁ—]2f3ylrdr@Vﬂm?dlﬁh AAr pyrimdin-4-yl. Ring A

25

30

E@Qgeé iS a substituent on carbon and is
seI if phsmyhal o, hydroxy, Cl_6alkyl, Cl_6al koxy 25

oy bﬁtl 13629% GRS *ﬂocgmo’n a‘ﬁ@ ?sr s%'lé}telﬁjfrcm’?%al%eh?&&'(}p Myl C,.salkoxy

Itu on Ca
or C, 6alkoxycarbonyl wherein R may be optionally substituted on carbon by one or more

R’; wherein . A

R’ is selected from halo, cyano, N,N-(C,.salkyl);amino or heterdcyclyl-R23¥; and

R* is selected from a diréct bond. i

Rlisa substituent on carbon and is selected from halo, hydroxy, cyano, sulphamoyl,
Ci.salkyl, Cy.¢alkenyl, C,¢alkynyl, C; 6alkoxy, N, N—(C1 salkyl),carbamoyl, C1 ¢alkylS(O),
wherein a is 0 to 2, Cy.¢alkoxycarbonyl, N-(C,.¢alkyl)sulphamoyl,
N,N-(C,.¢alkyl);sulphamoyl, N-(C,.salkyl)-N-(C,.salkoxy)sulphamoyl, carbocyclyl R’- or

heterocyclyl-R®-; wherein R' may be optionally substituted on carbon by one or more R’; and
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R9; wherein RI is selected from hal o, cyano,

NN- (Cl _6al kyl ) 2am no or heterocyclyl-R23-; and R23 is
w@edoeorssds from a direct bond. RL is a substitup@l/GBR005/003334

carbon and is selected from hin% hydr oxy, cyano,

sul phanoyl, 30 Ci.6al kyl, al kenyl , C2_6al kynyl,

Cl- 6al koxy, NN-SCI 6al kyl )ZCar banoyl , Cl 6al kyl S(O) a
wherrin & saidsheteyogyclyd contaims ag 2NKo sypdety B pitrogkh (@By be optionally

of Cl . 6al kyl) 2sul pham)yl
U ?@%&Jf%%}%ﬂ{@@%ﬁ?%g ﬁé’élf oxy) sul phanoyl ,
car b«?aysdlgdted:ﬁ’em%llo beinel Bty kcaB8xy, (M@lrk?l r(cl Rk
be opt | ogal |y substituted on carbon by one or nore

N NG it pamies Ve a-salleyl) eapbapmyl o 3364 salky Dacaphameivh Cllf6alkyls(o)a

12
wl%l?étn? 85&2(?]&{ n?_é)(t;:}{ 9 %%fl?%ngﬂ'ﬁté}gwwl% Ut ggx%% il ﬁahxa e optionally

sub:s@ltuied el cdrbambRone oRfBoieR §eind®t}edexﬁ If(Hdet@ocﬁYy’:l r¢6nta1ns an -NH-
dr 0x carbox Cl, 6 k alkox
m %ﬂeﬁltﬁ%ﬁﬂwy APHEN2 &%&Ht@gﬁ w)%%%qu from R**;
NN- RCI RS ﬁzkﬁl&@af@aﬂa}@nderﬁy&?éc&nlf&?z% ref-i bgggf B-"NRY).
is 0 to'2, car ocycly =, OF heterocycf
-CC@De,ré((ﬁ)ng MB B)%Ozapwhcmmlll y agdiBStare utdeplermhnttyasdjmnedjﬁrom
hygrog nor eélﬁ(oxmrb ?eﬂ\}\@er e%n i f said heterocyclyl

ai ng! ni trogen may be

opt Rohad B> ardistiégedtialyleateamapcsgligat ed from R25;
R22 and R23 are independently sel ected from a

_d| r 8ot ISB¥ARXY- 0-, -N(R26)-, -C(O)-, -S(OS- or - -
-N dent
o) B S R 865 DIEASHARY, b

me$hdxy, élho@ld)} raetHO)ERSrb@ngl Mdﬁpehﬂﬁlﬁy by opﬁd)r&dl@%dbé‘tihﬂﬁd on carbon by
% R24 is hydroxy. Rl is a substituent on- :
onecgrpggw ndBE€ el ect ed from chl ofo, hydroxy, met hyl ,

| SORP QPyhected RIS X }Jm},
wher ei-n R?Ctemay be bé”é’f ?%Irglgi finfth bs llﬁtg)&%lggﬁon car bon by

15 Bnes DyubgtituentRS: cathomranid s meqte;i ferh dlubeny chloconbtdm@mydroxy,

e YR 0 P Y e vy

1 lcclihﬁﬂ@dprblb-Q%yl B}Biﬂﬂx%éthylblﬁylaﬁ‘i’yl ?ﬁd’ﬂ@iﬂetby’ffﬁfth%bnyl methoxy,
et hyl o | sopro di me | pr opyl tyl '
ethg{(}ﬁ@ﬁ%oxy, ]9 Mdigh ‘? Q»ﬂ Ige%ynethoxycarbonyl N-(methyl)sulphamoyl

AT B 7 2

N- (mwl)-zvr(mddmxyysammamm cheloprepyiyR ) sadepdiagpbRE-, morpholino-R3- or
N-met { sul phanpyl . N, N-di net hyl sul phanoyl ,

plpﬁp %{)ﬁyl’ yv REep tIFI%X( § ga@wﬁm@shhﬁ%p%gﬂr QR Py pre 0 or more R9 and
whet dashi ﬁlﬁkncﬁﬁyl’ mﬁsplf)ep&ﬁldngﬂ’){ Sbstiffied ol MELED B gféﬁg s%lected from

wherein be optionally substituted on-ca
@ne or nore R9 and wherein said piperidinyl may be

]E)pt k@ ﬁasleieXtea Lfr%% hltlgrtoegyagg hnyldtrorx%'g carbg)}/y, ?ne%y(f,ulget?lg)l(ﬁ %&rggthylammo,
N-(methyl)carbamoyl, N, N-dimethylcarbamoyl, methylthlo mesyl, cyclopropyl-R*-,
piperazinyl-R*-, morpholino-R%-, tetrahydrofuranyl-R*-, piperidinyl-R*- azepanyl RZ- or
pyrrolidinyl- R23 -; wherein R> may be optionally substituted on carbon by one or more R*;
and wherein said plperazmyl or pyrrolldmyl may be optionally substituted on nitrogen by a

group selected from R*’;
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15

25 R10; RO is selected fromfluoro, cyano, hydroxy,
carboxy, nethyl, nethoxy, dinethylam no,
woR(oame4syd ) car banmoyl, N, N-di net hyl car barmyl ,  PCT/GB2005/003334

nmet hyl t hi o, nesyl cyclopropyjéz
plpera2|nyl nDrphollno

t et f I di R23-,
2o chay) %ﬁﬁﬁ¥arepwm@$éaﬁ§§émm%frommmt o Orai(R2)-

B PSRN REL A K00 SR DN, ANl PR from

elﬁ sai perazin

.hydi‘agbnh&t{untdx@ﬁﬁbbryylﬁaiﬂsdleut ed on nltrogen by a group

sel eg)t ed f,rom R25; . WO 2006/ 024834 PCT/ GB2005/ 003334
11 R‘/andFBS angselegted fiommsthylii ndependent |y sel ect ed

fro bond, -0-; -N(R26)- -C(O-, -S(OS or
%461 % g}t,v\,her ein R26 and R30. are |ndependently :
seI Rbtsedsubstﬁmnt ohydrbogand mrsetectmdtftmydané’thylyl ryamoethgl,i s

R25 are sel ect math
“‘fﬁ's‘? Pﬁ %‘lo’i%mﬁﬂ‘@i&lﬁ%"(‘?‘i 29& é%‘B’é‘Hgté%V’ il%epﬁweeﬁf%axy and

2- pg,frgml;ll 1@%@5& | -cyanoet hyl, trifluoronmethyl, chloro,"
et h oxycar bonyl 2- di met hyI am noet hoxy, met hoxy

hy dROiey sahstituent op carbion dnghis SelecgcﬂétdmﬂyoroRbhlps), hromo, hydroxy,

i.tuen n_an | ect d fro 0
ey R D, e A s o B E S Bl B Wi Bygpmetst,
medylinkthyD rdﬁﬁ&h?lﬁhmndiﬂ&hﬂpr-@@&l@% Ritoxymethyl,
nmet hyl t hi omet hyl , _ nmesyl net hy i met hyl am nonet hyl ,

N-cyc]@@ggﬂybﬁfr(é-,bytoycyqarhwﬂ)ggqu@yl l-methylplperazm -4-ylméthyl,

1- h?hr%%{‘ 0% ?)S)Y({gpg’l%tél);l Plﬁf Wﬁﬁﬁﬁ@é{hﬁaﬁ‘m&wh ‘dimethylethyl,

1-carboyyHl qngthylemyhllolpdxfmyfoetﬁyylz (dimethyhaylind)- G y-diraethily2-oxoethyl,
t ho t.hyl et hyl, - boxy- |

3- (‘%ﬁgﬁﬁ%r’é‘%/’ﬂmmpy nﬁdl%‘?tg lﬁépéfét‘@?y?r@gti%’ﬂfmt hyl ani no) -

N- rﬁethﬁicar@hﬁﬁﬂm@thog{y z@ﬁhﬁmylan%ao)%ﬂ{o%r@wo@mm@Jyp)@mew

di met hyl pr opyi
2- (meﬂnem)yﬂmyﬂaﬂembmmymydmzz ybethwumlk(@mendﬁretﬂbwpxy,

2- (¥e%%¥'?@{ﬂﬁbﬂ%lég’r# @?%ﬁéﬁ]o}%}fx?)gt ﬁéisn&g))% peegar%m 4 “yDpropoxy,

, me@mﬁf’daﬂﬁfnlyﬂ ln‘ibrg Minbedrbexsl; N, Ndinaasaiiphamdy),et hoxy,
no

20

hol i et hox

N-@ﬁccilh lﬁbjﬂfﬁﬂ’)ﬁbNdﬂﬁ%ylémy’h?fp?}dpUKWethMKWVBBWPmO}’I

 LofERAARGLAARCENRAnY N M EROHSH DOBRRKLY. pfSridin Ly morpholizo,

1-cheloprepigthenN; E-I(réﬁﬂmh(}yﬁlﬁeﬂapnha]nplyﬁrpp l-yn 1-yl, 3 3- dlmethylbut l-yn-1-yl,

cyc E?WE%EM ei bydﬁ&q? a?/xﬁetﬁ%ppt- pﬂe g{ht))f prop- 2-yn—l-yl

- 3- (&?ﬁwwﬂhe}b%pﬁi%nﬂw nﬁsgl cyclop{opylammosulf)hong'l

25

30

erazin yn

azeti@ing m@u{vypm; mg_lzpym],mcbsulp}lpnyl tcygh)o}gofupﬂl-)dmhyxﬁdmlnosulphonyl

2- (l?lyd‘f n}%]i{ﬂ%qg%gh lp}aoéyl l.’» (Xydroxymethyl)plperldm- -ylsulphonyl or

4- (l%f&&tyﬁﬁﬁtlﬁm)pﬁﬁerﬂﬁ ny(mrlﬂro)d?l- 1-yl, nesyl,
cycl ppropyl am nosul phonyl, 25 azeti di n- 1 yl sul phonyl ,

%ﬁ@a, sybsfifnesnt @A ghrbon and s selected from 1-methyl-1-cyanoethyl. '
t et A ?srk\éﬁ-:'é&ﬁ ‘Hfon?olé' %‘é&yﬁ ﬁ@vgﬁﬁybﬂl@oﬁ)ﬂl be the same or different.

n is selected from 1-2; wherein the values of R' may be the same or dlffcrent.
nis 2. A
nis L.

nis 0.
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2- (hydr oxynet hyl ) pi peri di n- 1-yl sul phonyl ,

3- (hydr oxynet hyl ) pi peri di n- 1-yl sul phonyl or
wd2qoapesexynet hyl ) pi peri di n-1 -yl sul phonyl. R PGT/&@B2005/003334

substituent on carbon and is selected from

1-met hyl -l -cyanoethyl. nis B ect ed fromO0-2; wherein

the values of R nay be the sane or different. 30 n

i s Bllissetestbdffrapmhgddgennher ei n the values of R may be

theé{'/_:,.a ©or different. nis 2. nis 1. nis 0. W

2006/% 34 PCT/ GB2005/003334 -12- R2 is selected
fromigydrogen. Xis NR'. Xis 0. X is NRLS or O;
wherein 5 R15 is selected from hydrogen or Cl-6al kyl ;
\Ahe?(elshlﬂéisrﬂay/hbr@lrbptl onal | y substi t ut ed on carbon

[ . .
on s S of B RHcp et o, SR AE s ™ e e qqiipmaly substituted
onQarngyahaoﬂaoRlﬁli s selected from hydr ogen or nethyl;

wherein RL5 may be optiopally substituted on carbon
by B\nelsé?le%@l éromrbqnquﬂ R”sel ected from cycl opropyl .

E qwherein R15 is selected from hydrogen,

t hyl or cyc opropyl net hyl, 15 one of A, E, G and J
|s X wINRPof ©; whtxaﬁhed to X of fornula (1); the other
thr g are all

1Eselg:tgql1gogqﬁ?l éirqgewﬁr %yi W e(r6 ane on%glogflonally substituted on

,carggﬁgybge&ll}mretﬁﬂe other three are all CR16 or two are

CR16and one is N, wherein R16 is hydrogen. Gis C
vvhl BA' isselattedGloadcyclopropyl. fornula (1). 20 Eis C

GRS G EPHORIE L hyar ogen. | Ri 15 hydrogen. E s
CR1&" ik sél8ctBll from hydrogen, methyl or cyclopropylmethyl. .
~oneof AE, G 'and J is C which is attached to X of formula (I); the other three are all
CR'® or two are CR' and one is N.
one of AE,GandJisC Wthh is attached to X of formula (I); the other three are all
CR'® or two are CR'® and one is N; wherein R'® is hydrogen.
G is C which is attached to X of formula (I).
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.
" GisCR'".

> is hydrogen or Ci.salkyl.

? is selected from hydrogen Ci.salkyl, N-(C,.salkyl)amino, N, N- (Cl -salkyl)amino or
C1.6alkylS(O), wherein a is 0; wherem R? may be optionally substituted on carbon by one or
more ng; wherein ‘ |

R" is hydroxy.
R’ is selected from hydrogen, methyl, N-(ethyl)amino, N,'N-dimethylamino or
methylthio; wherein R® may be optionally substituted on carbon by one or more R'%; wherein

R" is hydroxy.
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25 Gis CR16 R3 is hydrogen or Cl_6alkyl. R3 is

sel ected from hydrogen, Cl_6al kyl, N (Cl_6al kyl)am no,
W(NN)O@@MS@Bl kyl)2am no or Cl. 6al kyl S(O a wher ePOT/&@B2®35/003334

0; wherein R3 may be optionally substituted on carbon

by one or nore R19; whereim R19 is hydroxy. R3 is

sel ected from hydrogen, nethyl, N (ethyl)am no,

N, NRdus"ﬂrgtdnqgmmrmﬂm met hyl t hi o; wherein R3 nmay be

opt i @nall stituted on carbon by one or R19,

me‘[{ellsnse cgnh grlog mafigyl M%ﬁx@ér@gggthyl)ammo N,N-dimethylamino
or B 005/ 003334 -13 R3 is hydrogen or met hyl. R3

I'S. g ected from hydrogen, nethyl,

N (R lrwsﬂerateﬁd’rdm hydrogeroor O, kg, ettensih & iy beauptionally substituted on

&E P’ilthl 0. jls Eel ected from hydrogen or Cil-6al kyl;
carpAR Pﬂe?&m PtPonal |y substituted on 5 carbon

by QAe5QEle 28 m

ydr oxy . c%‘?%%gé‘?%%%ﬂ?ﬁﬁ%%r0%31%%35%’“*‘@ wherein R may
be wbiagnaily substituted on pabepby oredd morsBISt i t ut ed on car bon

e, B0l e and R23 are a direct bond;
R24% S r@el%hﬁfea%echﬂmfdg sel ected from hydrogen,

Cl_@& iyhetipfl. carbocycl yl ; wherein R4 nay be optionally
substituted on carbon by one or nore R21; R21 |

sel 8%:1!8@‘& lectedrfrany By degen, &nszrusyl AT EAHAFYBNly wépm&?s@ﬁy heoptionally
sub%ﬂﬁf?%ﬁydséa\ﬁl)o%f nr mélgRer.ocycl yl - R23-; wherein R21

e option y substitdted on carbon by one or nore
R24 Rzl aneleothe frenrhydfrowa adlidve Cegatlooxycybonyamaionsarbecyclyl-R*- o

' gty t at Ritro may . be optiopally
.hetg{?sw?f t eV iyes Ryr BB Be apaertaliy SrgHtre n cHbon g}ﬁ gneRprgmore R2

an@g_vﬁex%mdi'fﬁﬁg thet*éﬁﬁ?clyl &gﬁalhssamw yrhmeﬁntﬂaﬁaéo %ecn gy be optlonally

6al kyl or benzy oxycay, bonyl. R4 is selec
Sulhymt‘tdglana growp lsglected o RSy pr opyl ‘wherein R4 rmy be
opt @;nall 3 20 ub ted on carbon by one or nore
!R (i i{’%rgject ed from hydroxy,
cyckéhgwﬁw dnd3- di oxol anyl or norpholino; wherein R21
opt i onaIIy substituted on carbon by one or nore
R24R 1sﬁ§ qy@pm oxycarbonyl.

.R%is selected from hydrogen, methyl, ethyl or propyl whereln R* may be optionally
substituted on carbon by one or more R*; wherein .

R* is selected from hydroxy, cyclopropyl, 1,3-diox61any1 or morpholino; wherein R*!
may be optionally substituted on carbon by one or more R*; '

R* is methyl. | ‘

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

R*! is selected from hydroxy, amino, t-butoXycarboriylamino, cyclopropyl,
l"3-dioxolan-4-y1 piperidinyl or morpholino; wherein R*' may be optionally substituted on

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

nitrogen 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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R4 is selected from hydrogen, nmethyl, ethyl, propyl or

cycl opropyl; wherein R4 may be 25 optionally
wanse4864 ed on carbon by one or nore R21; R21PCEHGB2005/003334

sel ected from hydroxy, am no, t-butoxycarbonyl anino,

cycl opropyl, 1, 3-dioxol an-4=34-. piperidinyl or

nor phol i no; wherein R21 nay be optionally substituted

on Réas dedrotdayfran &y iogem meeti3A A1 -nrete) I eri ¢ih3- pladethyl,

peri di nyl be optionally supstituted gn nitro

Ik T A R WA A s ylmgig,

B o o Ry Do JplE2 3 opyﬁﬁ%?@w

3- (?_-bﬁtodYaaebd:yla&ﬂinG)pdﬁm&,dl-mmpﬁohhwmle 2,3-dihydroxypropyl and
é@% i.hydr oxypropyl or 2-hydroxyethyl.. WO 2006/ 024834

cy P 2005/ 003334 -14-. R4 is selected from hydrogen,
~methyl . 1-rmet hyl pi peridi n.3-yl methyl,
CyCF}@ﬂ}%‘éyl met Rgtween the -NR'- and -CR’- of formula Disa smgle bond whereln

1, 3-di oxol an- 4-yl net hyl ,
p| perl g@&&% yI meth I,

%Zty ot hyI o@y %{IEOEJJIRE xS dy lC'ﬁBt h%/ tlormeltah(il) is a double bond wherein

RS%—E(HSerbut oxycar bonyl am no) pr opyl 3- nor phol i nopropyl ,
3- di hydr oxypr opyl and cyclopropyl the bond "
betThefé%(Pf € Hea TuxRsT aspaet of @ranvettion dhere iseprovifed g campound of formula
n R5 is as defined above. the bond '
(I)ﬂs‘%g?:téag%%ywﬁ l and -CR3- of fornula (1) is a
douRligy Adnchrbdscii br hderotylgpsent . 10 Therefore in a
furtmer aspect of the invention there is provided a

U USRI ER AR @rbopiand dselegtsd; frara falep Bydspxmta ek, Crsalkoxy

or Bl %st X ba%b&fylb@ﬁéfg R BE By dﬂ?éﬁfoﬁ?l‘é}gt X atl?.l%d drﬁa on by one or more

15

20

25

30

{ Uent on carbon a rom
R’ hydr oxy, Cl_ 6al kyl, C1_6al koxy or Cli-6al koxycar bonyl'

wher ei n onal |y te car bon
onenéslr selfist eéir}a‘%qug l}l?“i“% @e"ia gqu : Sz\m?ec}réiil Rren;

t herV @l seRgte@ifrdm hjid% Qg the sane or d| fferent R2 is
sel ected from hyd 0 e R3 i s hydrogen or Cl 6al kyl ;

R4 Rsisdwideageadr tn ydrogen or G _6al kyl; wherein R4

may Ee ﬁzs‘%fecﬁa%oln%(ﬁ%g et:nI (t6 1e;d1|]1(gp &he;fucl: Eﬁ ?I%r}]/g%é)pgo?aégléubstltuted on .
carbbh B&lonﬁox&hbﬁqﬁéd to X of formula (1); the other three
are_al |l s .
: X1sNR"” or O;
one of A,E,GandJis C Wthh is attached to X of formula (I); the other three are all

CR' or two are CR16 and one is N

the bond “ o~ ”between the NR and CR3 of formula (I) 1s a double bond whereln

R’ is absent;
. R’ is selected from halo, cYano N,N-(Ci.salkyl);amino or heterocyclyl-R%-;
‘ R" is selected from hydrogen or Cy.¢alkyl; wherein R"? may be optionally substituted

on carbon by one or more R*!;

R?*! is selected from hydroxy, carbocyclyl-R*- or heterocyclyl R%-; whereln R* may
be optionally substltuted on carbon by one or more R?*;

R* and R are a direct bond;

R* is methyl;



CR16 or two are CR16 and one is N, the bond " "between

the -NR5- and -CR3- of fornmula (1) is a double bond
WOob@re24834 25 R5 i s absent; RI is sel ected fronPt¢EGB2005/003334

cyano, NN-(Cl _6al kyl)2am no or heterocyclyl-R23-; R15

is selected from hydrogen or-T3-6al kyl; wherein R15 -

may be optionally substituted on carbon by one or

or ARh&mAduticRRy} atcepsleagit@ekrégrom hydr r oxy,
carbocycl yl -R22- " or heterocyclyl-R23-; wherein R21 may

30 Baewsfare dhafurthes agpset afiibeitventiongherens prpvisiaé a&nmlpoumi of formula

d are a direct bond; R24 is nethyl; WO
WSt el eds 02 D554 15 or @ -
phaRiBe aUs tardbdyelyaoe Bty @yisal t thereof. Therefore in
a further as&gct of the invention there is provided a

c oo i SWBtIfuRTAT carbany f)nd(l%t%el@:i-‘é?ﬂ fremadaleh bydrpxywHarealkyl, Ci.salkoxy

or (e yeRpbAIPRRAEIR By BECGIAGHS s geBo oy one or more
Rhydroxy, Cl_6al kyl , C1.6al koxy or Cl- 6a| koxycer bonyl ;

wherei n R be optional |y substituted on carbon by
one d$ sehied 9 17 heralB isciaberspof Bmigy be thiged oF different;

val gas QlecBd RN hD&ro cég@ same or different; R2 is
sel egt ed from hydrogén; 10 R3 is hydrogen or

- C1 Ballkwdrog%ﬂlqr@sdkjelet ed from hydr ogen or Cl _6al kyl ;

Oneig ??E‘r‘?ée b%y(%%t I ona‘g %]kyg Va}fﬁ nge mRy oci%[)bagl sdl)éstltuted on

'caﬂbsnﬁy\am@lhmwe}a%‘t ached to X of formula (1); the ot her .
t hr ee ar g aII .15 CR16 or two are CR16 ‘and one is N

the%ﬁﬂ“@é@men the -NR5- and - CR3- of forrrula (I)

:c ?o?nnﬂ 8{"‘@ EC@ gﬂ&oi J %&?‘@ ig gﬁich%l ameoﬁtg(brger?a ; &b t%ree are all

CRi®oretmacye CRI'S #2ne iRNS i s sel ected from hydrogen or
Cl _6al kyl ; wherein R15 may be optionally substituted

20 ﬂﬁ:lﬁ)@ﬂbo‘ﬁ“ bYetRieen e WR‘sﬁan'aZCRBR&ﬁfohﬁul[ﬂXﬁr@gﬁeublg‘gand wherein
;1 s sel ected from hydroxy, carbocyclyl-

R’ jigeabsemicycl yl - R23-: wherei n R21 nay |
R’ is selected from halo, cyano, N,N-(C,. salkyl)zamino or heterocyclyl-R%-;

R" is selected from hydrogen or Cl salkyl; wherein R" ‘may be optionally. substltuted
on carbon by one or more R?';

R is hydrogen _ _

R*! is selected from hydroxy, carbocyclyl-R%%- or heterocyclyl-R>- wherem R21 may
be optlonally substituted on carbon by one or more R*;

22 and R® are a direct bond;

R24 is methyl;
or a pharmaceutically aeceptable salt thereof. ‘

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

Ring A carbocyclyl or heteroeyclyl; wherein if said heterocyclyl contains an -NH-
moiety that nitrogen may be optionally substituted by a group selected from R6'

| R' is a substituent on carbon and is selected from halo, hydroxy, cyano, sulphamoyl,

Ci.salkyl, Cy.¢alkenyl, C2 6a1kynyl Ci.salkoxy, N,N-(C.salkyl),carbamoyl, C;. (,alkyIS(O)a
wherein a is 0_ to 2, Cy_galkoxycarbonyl, N-(C,.salkyl)sulphamoyl,
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be optionally substituted on carbon by one or nore

R24; R22 and R23 are a direct bond; 25 R24 is nethyl;
wW@eooa/0pisad maceuti cal |y acceptabl e salt thereof PCT/GB2005/003334

Therefore in a further aspect of the invention there-

is provided a conpound of fortada (1) (as depicted

above) wherein: Ring A carbocyclyl or heterocyclyl;
NMJQG(@ﬂlfyl)ziulﬂﬁh%th @sp@n@h)yw (GPgh'lléix@?suﬂihanM ca®ocyclyl-R- or

moi ety that nitrogen may be opti onal subs |tuteay

?mgnbﬁgptlmlly substigredon carben by ane or more R’ ; and

whgﬁerrg gaﬁ@l‘gte&g‘%ﬁﬁ% gﬁgg g In{:%rﬁg a1%f<’ }%ﬁ%{j Iegrx é%{f %%% §F bptlonall}r

subfstitufbed ngouﬁlbblé&éd ﬁahkly‘l") 2car bamoyl , Cl 6al kyl S(O) a
whe re|n ais. 0 to 2, Cl1_6al koxycarkpon

N- ( (I;IIS mg% p%mm thaeyajusg of B.ngbe the same or different;
@%2@@1? 3334 -16 N, N-(Cl-6al kyl ) 2sul phanoyl ,
64l )ﬁg N- (Cl - 6al koxy) sul phanoyl ,
car BosNR'Ybe®7- or heterocyclyl - R8-; wherein R may
be .o subst | t d on carbo on nor e ;
00 SRS HORE ot DR RSy SRR Rhoon B 80l oo e an

CRIObEW drbeR Ndarpgennmay be optional ly substituted by
a group sel ected fromRlO; 5 n is selected f romO0-2;

\AheRguSrsetdqt@dxfmrmbﬁdrogerR'Cm@lyyle (Chealsdpeanioo, Mll\lf-(fChrsaikyL)zémmo or

Cr oSy SORE" s el B R B opnalsipreuceod ibRupy one o

mothé‘?e are aII CR16 or two are CR16 and one is N, 10
R3 isg sel ected from hydrogen, Cl-6al k){
N (& iselerter feom Rydrog, Fn:_a_allswqwmjog Yiowserein R* may be optlonally

Subggimqs&g&%a%og) ersidle2i.s 0; wherein R3 may be

optlo y substitute on ’carbon by one or nore R19

ar BEDER o+ vt B RS R atimyf 0 s p dovtic bt wherein

R’ @mbe@ftpon by one or nore R21; 15 the bond " "bet ween

the ;NRS- and -CR3- of formula (1) is a double bond
wheReisCi-REYs absent: R6 is Cl-6alkyl: R9 is sel ected

fr Og; Fﬁ%g{é&eﬁﬁ%ﬁ?h?l@ycgf g def(%% %%dg{y?ﬁ ?a?(ylﬁybl .salkoxy,

N, M(@aéaﬂ%'ﬂ))mmﬂmﬁﬂ 6aWéﬁam0§EWNJ(C2mkﬁﬁﬁﬁbhmoyl Ci.6alkylS(O),

Cl, 6al %Qg grein ais
wh @5}%@3’?9?» ¢ %zvcb/rl lﬁqetOérhswayy‘hyl ﬁ23>Wh%ﬁ’é‘rPE|rﬁa)R@e otipnally
suﬂéﬁtx%tdn%%dnyby SHRF i drbl ReY aﬁﬂlwﬁ@fe?ﬁ?lsgﬁ hefifoc ElyFPJnGE an -NH- )

d wheréin it said heterocy cont a|
rnmety that nitrogen may be optionally substituted by a group selected from R25

R’, R®, R*? and R* are independently selected from a direct bond, -O-, -N(Rz(’)-,.

-C(0)-, -S(0);- or -N(R**)S0,-; wherein R*® and R* are independently selected from

hydrogen or C.¢alkoxycarbonyl; and s is 2;
R and R® are independently selected from Ci.salkyl or benzyloxycarbonyl
R" is selected from hydrogen or Ci.¢alkyl; wherein R'* may be optionally substituted
on carbon by one or more RZI; '
1% is hydrogen;
% is hydroxy; | _
R?! is selected from hydroxy, amino, Cl.salkoxycarbonylamino, carbocyclyl-Rzz- or

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



noi ety that nitrogen may be optionally substituted by
a group selected fromR25; R7, R8, k22 and R23 are

wo paepesdent |y sel ected froma direct bond, -OPCT/GB2005/003334
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-N(R26)-, -C(O-, -S(O,- or -N(R30)S02-; wherein R26
and R30 are independently sellected from 25 hydrogen
or Cl_6al koxycarbonyl; and s is 2; R10 and R25 are

and WAGERNASARE hé’teﬁﬁ?ﬁﬂ %teflﬁsoarﬂ @fH Babiky) thar mtro en may be optlonally
benzyl oxycar bony I.s selected from hydrogen or

' sub@i tuedl tiyyd grouhe‘rlecctcd ﬁm Rfdyande optional |y substituted

n ar.bon g one of. more R21; R16 is hydrogen; 30
i dS RyGPEk T medy ’| s sel ected from hydroxy, am no,

.or %ﬁc@&lﬂwmgﬁtbﬁ@sﬂﬂme%fbocydy' R22- or

het erocycl yI'-R23-; wherein R21 may be optionally
subThereforein ofurtber dspectiey theriavantiomphese Rpfovigey a compound of formula

M a&dG %%821%@},43 e%@%OOS/ 003334 -17 and wherein if said

ocyc arns an -NH noiety that nitrogen may

be Rﬂigl[Qﬁtflﬂ)Heyiyl magnlliyulmgplorhmagol?r oup selected from
and R24 1s hydroxy or

phaRntf@e%‘PF%FI}tyPné:é@@Btaﬁé iseselsgiad f’qu@rlémthylsl Traoetshe
trlﬂadaécgnn%g%h o V@er(%rﬁf? 2( g‘?ﬁgﬁe}h@{é‘{‘égﬁg 3tf?(§)8/vh§icﬁgxy and
z-wmtahéihm-yllath@@y,A IS phenyl, th| enyl pyri dyI or

t hi azol ubstit ue q:arb n.and is
o BEtelctecthamh T oohgrah eyl T By DR Y SeteprcttEyens
chl p? @, hydRddapxycar bonyl , 2-di rret hyl am noet hoxy,

nmet hoxy Pydroxy and 10 2-pyrrolidin-1-yl ethoxy; n is_
seIKdGélR oW 1-2; wherein the values of R nmay be the

samg_ of f ren h 0

oneontot T Cuilh s G Bhicnds (RBRPRX of blTAF R o tree are
CRf%drmwb&réCR“ dldenetdl§y three are all 15 CR16 or two

are_CR16 and one is N R3is hydrogen or nethyl; R4 is

hy dRoldRdrogen oy methdbhy | | 3- nor phol | nopropyl,
cy Ckg Rn@&lﬁﬁgﬁt IH%‘Jh&l ethg} 3 -mﬁrphf)lmotpﬁg)ﬁyl cyclopropylmethyl,

I 0X

2 ZmlﬁledxlyhyﬁFdlxyqdquWImeﬂmyE 2Bydihpdrpeyprgpyl oaﬁdm;tdbaylethyd and
"between the .-NRS- and -CR3- of formula (1) is a

doutpeoh@nd “wWhigstRben thaONRS: dndl -EREES¥ forrRlR (I)Ss § @bt Bhd wherein
from hydrogen, nethyl or cycl opr opyl net hy
R’ is absent;
R 1s selected from hydrogen, methyl or cyclopropylmethyl;
ora pharmaceutlcally acceptable salt thereof |

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

~ (I) (as depicted above) wherein:

Ring A is phenyl, thienyl, pyridyl or thiazolyl;

R! is a substituent on carbon and is selected from 1-methyl-1-cyanoethyl,
trifluoromethyl, chloro, methoxycarbonyl, 27dimethylamihoethoxy, 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 (I); the other three.are all
CR'® or two are CR'® and one is N; |



or a pharmaceutically acceptable salt thereof.
Therefore in a further aspect of the invention there
wo soopneaBded a conpound of forrmula (1) (as depeT/GBA005/003334
above) wherein: 25 Ring Ais enyl, thienyl, pyridyl
or thiazolyl; R is a substitt&nt on carbon and is
sel ect ed from 1- et hyl -| -cyanoethyl, trifluoronethyl,
chI &@hmmwmmm 2- d| et hyl am noet hoxy,

To By Pmafé.p {ealifotoml. Gyfldg: wﬁ%é%él the

2, 25@mRt- 1 B-dibrsleny. Jflmgﬁlyl:@ 3-8ihNdk PsIe Py c%zugy ; x f
: 6] 0

oneo A E, Gand J is Cwhich is attach

Lo ) M AN LA A i

R’ -IS].Eﬂ)SeIRS S hydrogen or nmethyl; R4 is hydrogen, nethyl,

et h |1Fn§ ‘FlﬁVF grolgll hyEaeh 'étj}%d op{ﬁ@%yreétn%l;'

2 SRdﬁllgygal%y,propyl or 2-hydroxyethyl; the bond "
betvveen thé -'NR5- and - CR3- of forrrula (1) is a

| Ordpbmh@CMndllmmtahle sﬁlt%rq@ absent "R15 is selected

10

15

20

25

30.

met h

yan BEERE T iRt P FE Ry loaﬁl‘éeésfsapa?%iﬁs%?%gmﬁg’und of formula

'(I)f(ig&[etpuftedéﬂaeé)emwranln a further aspect of the .

invention there is provided a conpound of formula 10

(1) RingsAdepheark &n%gwé)thmérﬂb RAYTIGRETYg, PXTids3-ph emgidl-4-yl, thiazol-4-yl,
1 A I I H - ~5-
150%\!%0?-3:)&,_ i))//’{; ’b¢t dgdzg(gfb'yl fu¥! }Jl gl;)élggﬂgilpygyzro:l 4 y?f, lyl'nethylpyrazol 5-yl,
1- téhuBylbﬁHZcﬂ{ﬂ ﬁdeoES—yl,,mda]w&;ﬂ ¥.B; dlliydm‘ttdnyd)ﬂnwna?-gl,-' 3-yl, '

tyl | -5-vyl
1mijaﬂg‘§ B ]E%/n‘?fl%dﬂlor@yﬂ}mldllﬁ 435; %ygygﬁégzof u?/an 7-yl,

| m @Az0] dubdridbmR¥nl CQfH%h?anH lis QlecBr frdth ubret ciflbro %ﬁ)n'i% hiy&roxy,
a substituent on carbon and is selected from fl uorod,

cyanal snlldlanmyd)rmethyiymfhm;;ometh)ylamlomm}ﬁmamgmethymetwlthlomethyl,

(B f Il am n hyl .
mep el A EE it bl | PR SRR s sametishot ny !
N- élyc(de@y@-W @Fbﬁkc)xy&arb&@l%ﬁhétﬁ&l& 1 methylplperazm 4- ylmethyl

N-cycl opr t - but oxycar bonyl ) am nonet

1-hydegxy e ngﬁp@ﬂﬁ:tﬁyul yq]q!f@flhlypyanoethyl 2 methoxy-}/ 1 dimethylethyl,
l-c%rﬂ?%? Hglégth l'e%. lof)-tﬁﬁﬂ%[)kcfeh E%m%ty%m&) £Y: %ﬂﬁ@tﬁplyi-bxoethyl
3-(dinusydaninohpromytihl L emlhwhylpiop]yl d’fﬁlﬂt}tlpﬂhetﬁbhw :

N-metgn icg;%an%yﬁnrgtl?o%)y, % (&methn?am%o)ezhog())('?f (pyrrohdln- -yl)ethoxy,
2-(methoxy)ethoxy, 2-(1-methylpyrrolidin-2-yl)ethoxy, 2-(piperidin-1-yl)ethoxy,
2-(azepan-1-yl)ethoxy, 2-(morpholino)ethoxy, 3-(1 -methylpiperazin-4-yl)propoxy,
methoxycarbonyl, morpholinocarbonylA, N,N—dimethylsulphémoyl, .
N-(2,3-dihydroxypr_opy1)-N-methylsulphainoyl, N-(methyl)-N-(methoxy)sulphamoyl,
1-methylpiperidin-4-yloxy, N, N-dimethylcarbamoyl, cyclopropyl, piperidin-1-yl, morpholino,
1-cyclopropylethenyl, 3;(4-methylpiperazin- 1-yDprop-1-yn-1-yl, 3,3-dimethylbut-1-yn-1-yl,
cyclopropylethynyl, 3-Hydroxy-3-methylbut- 1-yn-1-yl, 1,1-dimethylprop-2-yn-1-yl,
3-(dimethylamino)prdp— 1-yn-1 -yl‘, mesyl, cyclopropylaminosulphonyl,
azetidin-1-ylsulphonyl, morpholinosulphonyl, tetrahydrofur—2-yhhethylaminosulphonyl,
2-(hydroxymethyl)piperidin-1-ylsulphonyl, 3-(hydroxymethyl)piperidin— 1-ylsulphonyl or

- 4-(hydroxymethyl)piperidin-1 ;ylsulphonyl ;



3- (di et hyl am no) propyl, 1, 1-dinethyl propyl, t-butyl,
nmet hoxy, N net hyl car banoyl net hoxy,
wQ2qodiopsshyl am no) et hoxy, 2-(pyrrolidin-1-yl) epPtiD&B2005/003334
2- (et hoxy) et hoxy, 2-(1-nethyl pyrrolidin-2-yl)ethoxy,
2-(piperidin-1-yl)ethoxy, 2-I%zepan-1-yl)ethoxy,
2- (nor phol i no) et hoxy,
3-( hazi t
-, % ﬁgi?eltl%ééigﬂrr%}g r?a% vﬂne?’eﬁ{ eOJ yI S& %ﬁgrﬁ% tF@W#@ﬁ&%nt
N- (R’ $Imdhqg¢noxypr opyl ) N- rret hyl sul pharmyl

N- ( 13 - N. (et hoxy) sul phanoyl ,.
né?‘ﬁ% "f;lpr di n-4-yl oxy, N, N di met hyl car barmoyl ,

CyC b@@é@ﬂ)’l‘i G RA®$TS diwhickriY hitadkBd BRI df Békmula (I); the other three are all
cyclopro | et henyl ,

S grawoerh @@r@zllﬁNl yI)prop 1-yn-1-yl,

g ﬁ g“rlsg% el_'& d%‘ﬁ%é?’% Bger{[%e;t]hyic 1?& %gdrogyetﬁylt)]e}/nq%o N,N- dlmethylammo

: orxlmetllydhireget hyl prop-2-yn-1- yI 30

10

3- (di,met hyl am no) prop- 1-

cycRoprssisgtedrirom mirsa%mwethyl,aémerlwlmpmcynéwlgﬁ&wy|
cy¢ r?@)ﬁ%/rfgp‘lgf?,u {LPQ?{;%{%%IE ]H3 Idg)rﬁoﬁlgsdruylnheﬂrl‘?’l’l piperidin-4-ylmethyl,

1- bznt}l'img{cavbpnjelphtpﬁ:h)lm jziarelt}gdlmﬂylyf-hydhphWWI 3-aminopropyl,
r-Qx t ridin-1 su
3 <2rb\§tﬂ ¥ %&P&Eﬁ rgpwpholi orw@ﬁ ﬂéﬂwdrowowl and

CyCZiQ;Q@}Q}Q24834 PCT/ GB2005/ 003334 -19 n is selected from
wher ei n the val ues of R may be .the same or

5 g By e

-'RSiMSmtrmrd three are all 5 CR16 or two are CR16 and

15

20

one_is el ect ed fr hyd ogen, nethyl,

N (B wa?ls%% rﬂgﬂsl)ygm%feaa i ¢ {onagﬂpa}ﬂl%yl or

et ¥ i Ri@ogkt is sel ected from hydr ogen, methyl,

1- nethylplperldln 3-ylmethyl, cycl opropyl net hyl,
or 2plparaiacaitingily dccgptabloxalt Eh@re@fyl met hyl , ‘

pi pg{}:lirgyit}ge{ é%}:ﬂ%ﬁ@% mvs?t&ﬂq,l plszeifrqgectmoun%st (‘H‘)}pe invention are any one
of Ext{iﬁ(ﬂésp}(yb'@t 69,180, 85,301 99AIOPMI3, or 111 or a pharmaceutically acceptable salt

3-(t-butoxycar bonyl am no) propyl, 3-norpholinopropyl,
thepeog- di hydr oxypropyl and cycl opr opyI the bond " '

r mul

dou%} %@1&% gﬁ) \Aﬁg&glh% /Y tlolqiéRB% Seen c%np%agq_%dfﬂ%mvgntlon are any one

of the [Baamptés br aphérydcageally aaepiibleahlt cheedadpr opyl net hyl;
hydr oge or a pharnmceutically acceptable sal t
't heﬁéB?’e{‘i‘?p‘éﬁ%&? H&PTS?BEWB‘HWWHH%V@MWPF% Orﬂ?r@?aémgé&ompound

. of foerRRYNd: a‘}fhaﬁﬂ&‘cehpéﬁ@lgtabél%téb‘i@sa?ﬂ}{er@@@whl% p@@éﬁ’(‘vﬁére}n variable

25

55, 69, 80, 85 or 111 or"a
arephrdesswtimuwise apdojficic eeptfitst én fmiula (I)) comprises of:

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

2
R

Me
N. _R?
O g7 hd
H,N x—+ ||
. G\\J N\R4
O .

)



20 thereof. In another aspect of the invention,
preferred conpounds of the invention are any one of
w0 b@ox@apl es or a pharmaceutical ly accept abl ePCEIGB2005/003334
t hereof. Another aspect of the present invention
provi des a process for prepar?thg a conmpound of
formula (I) or a pharmaceutically acceptable salt
withher=af offoiralila prIPEcess (wherein variable 25 are, - .
- unl ess otherwi se specified, as defined in fornmula (1))
conprises of: Process a) reacting-an am ne of :the
‘formula (I1) .2 R M R5 NR 3J[ E 2N X-1 &G~- J

N~R4 O (II) wozgg%/o 382005/ 003334
-20- with an acid of o a‘{1)l): O ~")n A CH
(I'11) or an activated aci d&Ndet’i vative thereof; 5
Process b) reacting a corrp«ourﬁ of formula (1'V): 2 R
M. Ol (R)n AHXH(IV) wiR an conpound of fornula

or bctivied aB riRBtivelthereof; | Y G- N-R4

5 Process b) reacting a compound of formul"a av):

L2

R
-0
(R%@)Lﬁ A

with an compound of formula (V):

1|{5
7 _NYRB
R
Xy “R*
| o
10 4 M

wherein L is a displaceable group;

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

C@®Y, a N
VD)

15 wherein L is a displaceable group; with an coinpound of formula (VII):
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20

0O 10 (V) wherein L is a displaceable group; Process

c) reacting a conpound of fornula (VI) wherein L is a
wale®plzasaeabl e group: 2 R M [/ J: (RI),, APEL/GB2005/003334

(VI) 15 wherein L is a displ aceabl e group; wth an

compound of formula (VI1): W312006/ 024834

PCT/ GB2005/003334 -21 RS E,ANR3 HXE | Y G N4

O (Vil) Process d) for compgunds of fornula (1)

wherein R4 is not hydrogen; reaclting a compound of

formula (1) wherein R4 is py ’h a conpound of

formula (VIIl) 5 (VI _+E\_/\her in L]is a displaceable

group and R4 is not h egen, ss e) for conpounds

of fornula (1) wherein X I’ SJINRI%randrR15 is

-CH2- C2_6al kyl optionally substituted on carbon by

one or nore R21; reacting a co und of formula (I)

10 wherein X is NR15 and Rl??}lf) hydrogen with a

conmpound of formula (I1X): |1 15 RH (IX) wherein .
Prd3ss d)Softormpduyds obfokmanal) whe%eih&t“u& Hte dedpet fleBehgYcompound of

one or nore R21 Process f) for conpounds: of fornmula

formuja (hhwperem B( IS élymmgl Wih am?slppgnch@fi forpuladyaH):
‘reacting RL
(VIID)
wherein L is a displaceable group and R* is not hydrogen;

Process e) for compounds of formula (I) wherein X is NR'® and R‘5 is —-CH>-Cy.¢alkyl

optionally substituted on carbon by one or more R*'; reacting a compound of formula @D
wherein X is NR'® and R"® is hydrogen with a compound of formula (IX):
' ' 0

iy

R*™ H
(IX)

wherein R' is 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 RS 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: 5

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

ii) removing any protecting groups;

- 1ii) forming a pharrnaceutically acceptable salt.

25

L is a displaceable group, suitable values for L are for example, a halo for example a

chloro or bromo.

Specific reaction conditions for the above reactions are as follows.
Process a) Amines of formula (II) and acids of formula (IIT) may be coupled together in

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



10

20

15 a conpound of fornula (1) wherein X is NRL5 and R15
is hydrogen with a conpound of fornmula (X): RL5-L M
wob@ecee4s3d i s a di spl aceabl e group and R15 i s POL/GB2005/003334
hydrogen; 20 and thereafter if_necessary: i)
converting a conpound of the~#8rmul a (I') into another
conpound of the formula (I1); ii) renoving any
artaptbe ctriphayed e &pﬁa,blei doiu))lilﬁg)reagcrrgs ar ﬁhaxampkewa'rmyldyimidazole and
.ac t abl alt, L di,spl aceab ui tabl e
@SR RRmide. pricial ip e EeRE o iy o 95
dnﬁ&hﬂaﬁnﬂfpyﬁﬁ% 4%8@1‘311@1&){)?1?@8& 'o%ﬁoﬁélﬁdihtthé)ﬁ%sén% of {‘Sase for

above reactions are as r0Cess a Am ne

exppIninethylpmynes pyridioe.cs 26f-di lioriyaidiries sychay2, Gutinepired

2 ér ggzeewﬁlﬁ.[tylg?ndl Q eS tag% @gntggnggﬁlcf ncb @XEJ@COU %ﬂg%hloqu{nethane

beh:hﬁe Mﬂ%ﬁdfﬁx%ﬂ&ﬁé dﬂﬁh@ﬂﬁﬁﬁﬁ@@ 3384 oupla réddtiof %Ehyb:%nvemently be
npl oyed as suitabl e coupling reagents, or for exanple

pet,fa ladempsratapoingharagge df tﬂ@dbéﬂ%&yl car bodi i ni de,
opt i ese uch a
P ST Ye BB PAENGR%S B0 SRR Bt cidchorices,

an@pétivereaters/ férmxhﬂﬁpleﬂfeﬁ&ﬂﬂﬁl%pﬁény@ e?cé\x% e’l’lﬁ@feactﬁ?ﬁadmhe%e types of

triethylamne, pyridine, or: 2, - pyridi nes
fort@qamp%wly

coggepndsavith g0ings iy ghekngwngn ghegartyi Y pyyibdirepsted in the
: I I et
P B0 BT 8 BT B g, s s s

demrllbedl hydveoThervaciéon minecavepieitigbe ﬁaﬁirnﬁﬂ atf@yemperature in the range of
4 onvgal ently be perforned at a tenperature in the .

-4Q19 -40 to 40C. Suitable activated acid

deri [ A acid

ch é"?ﬁ?%“éi&sﬁ’ gl {7 0 € ek corle G SPITAS

pent af | uorophenyl esters. The rgéction of t hese types

of 10gtonpounds with amines is yell known in ;he art,

for ekanpl e they Fayditpmssaseact g tHe pre nce of a

eMe a ‘E égogwmebbw)bed e, apd {1 abldd/C
suc fhose desg Fahote. e reactl on an
o'®¥ Z jently be perforAed at a, epe in the
%ange of "-40 to 40C. Am nes of formJIaJ(II na;ll4be
itions as

d di to Sch 1. 2 R Co
E/Leg § ‘according to Schene @R

: Scheme 1

| : Compounds of formula (I1a) and (I1I) are commercially available compounds, or they
are known in the liferature or they may be prepared by standard 'processes knowﬁ in the art. -
ProcéSs b) and Process ¢)  Compounds of formula (IV) and (V) and comp'ounds.of formula
(VD) and (VI) can be reacted together by coupling cﬁemistry utilizing an appropriate catalyst
and ligand such as Pdy(dba); and BINAP respectively and a suitable bése such as sodiufn tert-
butoxide. The reaction usually requires thermal conditions often in the range of 80 °Cto
100 °C.

- Compounds of fomiula (IV) may be prepared according to Scheme 2:
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Me Process b) &c) jl: ~ H2,Pd/C NyNR3 -~ (I1)

2 2N XH G Z~1J NR4 15 (Ila) (Ilb) O Schene 1
w@eovpoeuses of forrmula (I1a) and (111) are comeeTGRRI0F/003334

avai | abl e compounds, or they are known in the

literature or they may be pr&dpar ed by standard

processes known in the art. Process b) and Process c)

Compounds of fornmula (1V) and (V). and cqﬁpounds of

forgula 20 (VI) andofdiflohjofcan be reacted to ther by
coupl i chem stryptobést 4)zi ng an appr opet ate ‘at etsibction
) gand pucipps Pe2tebe) 3 and B NA pectivety
sui tabl e base such _as i de. The

uNT €2t DRpgisual |y requi r & Rer'hm, ccHndltl ons often in
the range of 80 Cto 100 C b:"o of formula (1V)
mafV®e prepared according to Scheme b)Wo 2006/ 024834

"PCT/ GB2005/ 003334 -23 R r%) ditions of Me process
a) 0\ Me Deprotection ~ f ?~~~4/(R’)neAH

whetR@Phlida Nidbe frbt¥eng drvly. Schene 2 wherein Pg is a

sui table protectin d ff
ey oBop el oamue (YPUPRG 5 BRBRRL A uing 5 Schepe
Conditions of Me | Me process a) O ~+(|||) Ht H N

L (RE) D ?' IR? , Conditions of
' Me . process a)
+

HN L R,

(VIa) (VIb)
4 . ~ Scheme 3
wherem Pg is a suitable protecting group.

~ Compounds of formula (IVa), (V), (V1a) and (VII) are commer01a11y available
compounds, or they are . known in the literature or they may be prepared by standard processes
known in the art.

Process d) Compounds of formula (I) and (VIII) can be reacted together in solvents such
as DMF or CH;CN in the presence of a base such as K,CO; or Cs,COs. The reaction 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 standafd pfocesses known in the art.
Process e) Compounds of formula (I) and (IX) can be reacted by standard reductive
amination chemistry utilizing an appropriate solvent such as THF, dichloroethane or CH;CN,
in a pH range of 6-8 using a reducing agent such as sodium triacetoxyborohydride or sodium
cyanoborohydrlde The reaction is typically accomplished at 25 °C. This reaction can also be
achieved by utilizing formic acid. The reaction usually requires thermal conditions such as 70
°C. A

Compounds of 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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z 5 (Vla) (Mb) Schenme 3 wherein Pg is a suitable
protecting group. Conmpounds of fornmula (lIVa), (V),
w@ Yoap2@sd (VII) are comercially avail able cprBmils/003334
or they are known in the literature or they nmay be
prepared by standard processe¥-10 known in the art.
Process d) Conmpounds of fornula (I) .and (VIII) can be
Pré&acped Caglolsds dfifosally erylgd EXIFéhn Hesre iV @getﬁéﬁwahaus solvents

t he resence of a base such as K2C03 or,

suqheasddMEror (LN ip the presence of & haserrarh evKelE ©; orfss2CRs e reaction

.usua?lg/qg Wes Aot \tconi!thon tlgg g%‘f‘% é‘to 26('}1!4%3 (V11 )

Crereran yraval npou ey are
knoWonipouhdieof! foingula(Xy sre @6mhféﬁc}4all‘§lia/va|ﬂ§blb lcempo@s o they are known
standard -processes known in the art. Process e&

in (e Ay atvERsOrghey Bayhe arcppied by §tandard nragessss kpawe dntheigit- , -
sta i
A G AT O, BT S U Mmoo

the@ddeht inventiom pky beamgedmfed @y&tamdﬁrﬂgiranaterhﬂbsmgtlag&ﬁttlons or
such s sodi um tri acet bor ohydri de or, sodj um

gewgﬁ% }SICBIP]\SfelllPIHBé funr:ﬂgnq, ?\X ? gatt% Ieg]éqquor to or immediately

folRRGRSH éﬁ@&gsétme%%oﬁ%d abave, a'h@%g Ex!lc@lnarg IRl B 1R pRfbess aspect of

achieve utilizing formc acid. The reaction
theugveition. $lml,11up¢cé19n$ mmadlﬁwmsnmqu@ Quccharaplemltmdhctlon ofa

d f f | a .
suigRaL e PRy i o ot [ 2peforfiubdichis, ancylason
of URHtueRly ahe oRideRe ethubititedradIdak (ﬂeagéﬁl@ QA6 e cKaPWditidns for such

the art. WD 2006/ 024834 PCT/ GB2005/ 003334 -24 Process =
prqcyd@éw@dffdlshwma thA ghemial aRprticylarcexamiples 0§ aromeadic substitution

00 BP0 S B B

intfoelacmomasf anmybglbyp nﬁqgufomatdim milacyddiaddé arahisewis ati€such as

e of 50.Cto 1 ounds of for
alug mcalor'ﬁa%e{ BRrs Geq%p&aﬂa@on% the iRy lsfﬁl@nfé)ﬁ aMakyberoup
umh? ah Byl hilRfe3hHT 8w acid"@ﬂcﬂ'@syalﬁ’[ﬁlr?ﬁrﬁ Qﬁélﬁ&l&)} uﬁ&&'ﬂﬁﬁg Crafts
ocesses known in the .art. I be appréciated
commmnsc end thie mntufducﬂm ovfarha@gcno |gmyps Dixticulauexanplésrofinhmelifications
ese

incheRRe it etion o P B EE ph PSP AR forasamite, SAAFEE

hy&@g&{a@ﬁ)ﬁ Gvithya GIOIER RAtalyo Gt trehtiiit Wﬂhﬂforﬁh@ resence of hydrochloric
ifications either prior to or inmediat

- amflcywﬂbwaﬁgg,tq%@aﬁp@@é@lké%hlﬁé@wvlkwhémhawb%alkﬂﬁdpb@y;buch

ar e oy éf&)e% zi&nﬁrécba?e%%ﬁ%émg%? ﬁl&tr]g%tloflp meffoned herdam it may be

‘i nvention eactil ons an I'ons 1 ncl
nedessargdesiqbk, to Ipmwcm dny sénsitive fgraups &ubﬁtcbtmpetnﬁdsb'j?hmairaﬁces where

of an.aromatic stitutjon reactio reduct.i on
preleqs O s BETED of JESFANS B SirebIE FhGUR et RIS agtien are Known to those

Sk‘gé‘?] gflat:n}e gﬁseérgfsﬁg&xa'l bHﬁ&rtlﬁg gldi®s bR ﬁ%cér@%ﬁe' With standard
practice (for illustration 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 mentiohed 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 arylmethoxy_carbonyl group,
for example benzyloxycarbonyl, or an aroyl group, fér example benioyl. The depro’tecﬁon

conditions for the above protecting groups necessarily vary with the choice of protecting
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procedures are well known in the chem cal art.
Particul ar. exanples of aromatic substitution
w0 e@es2ess | ncl ude the introduction of a nitroPQr/GBR005/003334
using concentrated nitric acid, the 15 introduction of
an acyl group using, for exanPe, an acyl halide and
Lews acid (such as alumniumtrichloride) under.
grdupl. THEY, fdererbinpleCanativl gﬂﬂxg;suéljﬂﬁs AnHIk YL DKox8tarBBnyl group or an
al kyl group wusing an alkyl halide and Lewi s acid
arqyd geomp aayeramar efhior exampler bydejdrelisie withrg suéfable basefsugh as an alkali
S; Nt r of .. ogen rou
B RS for Bt T B IR cni. PPERI AR eroup such
as & eduokyeanbafyl gronp sy g removéd) faexaiplt) by treatinedy witR & suitable acid

- ex | e, catalytic 20 hydrogenation with a nicke
as Bydrapyasic

 SPIPhyEG e RhesPRAricAcid riTiflnoropeetis peidand @nof

oo BEOPRTER S PR Pucl s AP bR an B8 LBbg edbe ooy, for
exahgle, tyehyalppgeesticat @dr b batalyisnsusb ag palfaditme-oneartionpdisby treatment with
mentioned herein it may pe necessary/desirable to . :
o LESG1 4500 108 B P B DU ieR O Vi alagstvegotecting group
forl A ARINDE08D D ERMRaIpRNa ?ﬁthﬂl%‘}?é%ﬁﬁ Whith H85bd RRloFed by
and suitabl e nmethods for protection are known to those
tregtgegkwith @d alkylankae, fo1 exaqpie/dinmethyterhinppropple thimey ogwith hydrazine.

may ,\be . i.n.accordance,wi.t h standar racti ce (for
Y AR RR BRE G B obbioRy SHARSUEr e af Aol Roup, for
exdoiglann alkdyal esipsuckl ahaceWl] yarofidoud) s, exd@Blk)benZdSor an -

i f reactants include grfigs such as am no, carboxy or o
a d

oykpethylerons, fapgrample brazyl: Abe denreteption exnditions fertheipbave protecting

grogi?mil‘?fleéegs%rﬁ}ﬁ@aqy fﬂ%hggﬁgié@woﬂgﬁﬁr%g}ou r;lzhlﬁé,ttgp L:)?almsp’le, an acyl

otecting group’ for an am no ‘or a roup
grouprsuehx gl adkanapl araypl aroy@@rorponpy bé mmexdnfot exaatple, by hydrolysis with

TN T N
Altefnativélyi b %Mﬁét‘ﬁ?ﬂ%‘r‘guﬁ 5@ s a2 1 &R ﬁ%ﬁ@%ﬂ%@%,;ﬁor example, by .

roup,” for exanp enzyl oxycar bonyl, or an ar

‘hydpganstion everaxcatabysé susbras pplladiTmendegpbat ect i on

condi i for .the above protecting.groups necessarily
var g WERE pleechl B tp p PLBLEY kvl S0 ama s saa ertving group,

for R EB200Eh P2 38 4thyl 2ou@viich mal¥s reth®fed £ Gﬁehﬁflyle,adyhydrolysis
acyl group such as an_al kanoyl or al koxycarbonyl group

- Witha'base sugh gy sodivm iy draxides er os isarapie Rgrbubit gryipevhigly may be removed, -

ol i i . i I . . | os .
gy R A9BSR LI inorses
acithywtrfoxédenple’d berzpbgroup Whichrmachd regroved) fetedamphs bg hydrogenation

t - but oxycar bonyl grou be renpved, for exanple, by
over raecgf"‘féé%f‘,*%af Hg%a‘@‘&ff‘t"%b?@%i d 5 as hydrochl _o;ni)c, - g
sul pheiproteclhg ?fhb% PHAY e réhbwedal ahiy b(ﬁﬂv\égigﬁlgs‘&?ée' iff iy Hthesis using

and an arélgrre oxlycarbo_nyl group ‘such
coryentrgriablegrifirsiwdll knosiminrieg chsmicadaved, for exanpl e,

by ti,on over a-catal uch as . . :

oo 13 SRR R cmfeBhdl d g By BFsventinyasyon possesses
antBcander autiviey aiithds beliead td arsdetfFont tHeB-Raf Rhai®ly addivity of the

suitable alternative protecting group for a primary
comgpRYRY. Hhestiprapstties glay beasissied, Hr skamele oisingghe nppcaghire ket out
bel§BY be renoved by 10 treatnent with an al kyl am ne, for

exanpl e di net hyl am nopr opyl am ne, or w th hydrazi ne.

B-Rafdnivitab E&.ISActsent i ng group for a hydroxy group is,
for exanple, an acyl .group,. for . . '
Act)1(v1gp of%uman reco)r/nblgant,u&nﬁeg wild type His-B-Raf protein kinase was

determined in vitro using an enzyme-linked immunosorbent assay (ELISA) assay format,
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exanpl e an al kanoyl group such as acetyl, an aroyl

group, for exanple benzoyl, or an aryl nethyl group,
w0 oeex@spl e benzyl . The deprotection conditi oPGI/GEB2005/003334

t he above protecting groups will necessarily vary

with the choice of protecting2@foup. Thus, for

exanpl e, an acyl 15 group such as an al kanoyl or an
wiAdHOMbastfed PRoSPAY 25 InSITRNEH-RAr QbR RhBan oMb HaRY, ¥itifed

with a suitablé base such as an al kali netal «
Hifrdelmaxdi(detagded) MBI The redctibn utilized 2 HavByRAS, @r IoxMIBMEK ] and 10uM

Al t tivel Yl h ' .b I )
N R T M (R
aci@\Rhifddaft MIYGHEEHhsAM Paldidd- B RRIGRIPPT), 10mft MgCla, 1mM

sui tabl e protecting group for a carboxy group Is, for.

ethylenngirminetgtraaeatisractd (ER Ayramd 9, 2M 20a (1 ¢ i x HERES| barffar), with or without
net hyl or .an et hyl group which nmay be renmoved, . for

CORRAH % VB APOFENFHPES. Ing 1ial dea i valyale i@ abias tihwell plates. B-

Ral0¥eH BehstRind Werd ﬁxreirﬁ‘:lﬁgzﬁp%ﬁl B HEPHS her BE R nal ﬁ@gmﬁ%’ g?gctions

renoved, for exanple, by treatnent wth an aci

wepxmitpitas winth eddhon of MEKd andcklRm tx HEPES haffersndrincubated, at 25 °C
or. for exanpl e.a benzyl  gr wWhj renoyed )
for 0 S By BB ARLETOHoR B S0 S ERIR iehcongentation
l.adi [ S : -
soBSH B IEPESSAE0 8 FRRTOS DIk SAL L G AT it DA i
1 xc(lHERES biiffera lratsfernet tgB&4 wedll Hladkridghnproteih bindodgeptiteadnd incubated for
. As_stated hereinbefore the conpounds defin

-art ed in
123@@45%31@#@ &5 washednn goduderedsalipe eontaigmad) 1 °4dpyegniQ (TBST),

' Al : oB- Raf, inhibjtory . .- .
oL b SOl FRATCRAAC 36 [EARS: 258 Tl e v
50a5:aB5i6 86lyclb4l aak PBSho-MEK htibb&y (TALSigHAlRhgd Bllutedt:1080in TBS

bel ow. B-Raf in vitro ELI SA assay Activity of hunman

forr2ele otrasi Fanvashed wiithi RS Trithakbated avithi $0LBgRetfantirrable orseradish

oo PR BRI i Ml S AR BB PR S
wadl6/ 92 #B88% . Sal/oBHA0GEH0 B8P didase2bibirate k?ﬁfﬁﬁ‘ﬁﬂ'ﬁ €Pierce) was added
phosphoryl ati on of the B-Raf substrate; hunan

and &dlomtingimnthation forf45e6D midiss SOjdrQuanchb{uBICR)(Rictre)Mrisladded. Blue
The reaction utjlized 2.5nM B-Raf, 0.15M MEK1 and 10M
ﬂug@éq?agpwguqtr\y%#ggeﬁwgtaé EXCAIYN 3% el emission 420 nm using a TECAN
1 pidte AL Xy Rh WAk LR | 105 T (i |
U amﬁ dt e E%H%H%Eg?slﬂghc‘(\lﬂ%‘r&f Ranestel PRI Fticrosoft). ._
1, 4WhentestedDn-thhalive ot vigloBFjay, t@revmplgThds, of Td\prBsent invention

et hyl enedi am pet et.r tic acid (EQTA) and 0.2M NaCl
xS EBE B Map i Wi ko oToR et e obtained:
EX#hpRUSe CONCENtrations, 1n a {qgal JVpACTT on vorume of

25| in 384 well plates. B- Raf aﬁd( conpound were
4preincubated in | x HEPES buffen.if8ér 1 hour at 25 C.
React--ens—were—nitiated w-th L nd
7ATP in | x HEPES buffer and in¢834fed at 25 C for 50
3{i Mutes and Teactions stopped '839 addrtiom of 10— 175mv——
EDTA (final concentration 10 % m% in 1 x HEPES
buf Aecordimglo affurttiiee aggmsayf the inveiticn thberis gidvidedd pharfaceutical

i nto. 50mMM EDTA i.n o
composition which comprises a compound of the formula (I), or a pharmaceutically

acceptable salt thereof, as defined hereinbefore, in association with a
pharmaceutically-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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1 x HEPES buffer, transferred to 384 well black high

protein binding plates and incubated for 12 h at 4 C
wobmmb/esisser e washed in tris buffered saline comMtEGB2005003334

0.1% Tween20 (TBST), blocked with 50pl Superbl ock

(Pierce) for 1 hour at 25 C ;2%washed in TBST,

i ncubated with 50l rabbit polyclonal anti-phospho-MVEK
intedViabdud\or (r{Padibn)Ss Anddril lutildd, Blispension 6O&mision BOr ﬂo?icfapr

2 h at 25 C,_ washed with TBST, incubated with 50

adginstrationias AR BHIICH GF SERaRTRIRT regtal a%mipEYation phk Beppository.

L R b A O B e i

copﬁanonnai&sapfentsstrate (Quantablu - Pi erce) vvas added

and followng, i cubtlon or 45-60 nns,
Quartth&ISPERTEN ¢ Ffpe?@é vngl negmRiy beaqtcla@msrqr%weeswm-blooded
anﬂﬁa‘?q{lghm‘f"ﬁése%ﬁﬁﬁﬁfe%g% P’f@ %h% artPhis By vRRE QN
nm usi ng a te reader. ta was
thqamuheailyacfﬂ%h%@@ecaﬂe&nhldy adiad;s dosp ikttoedangd of 10-100 mg/kg is

0] est |nth above .i,n vitro as ‘
e e TR heto oS e palatsessh e b dBngidies wpn e Bost treated,
theAgdrliMilint ol RS allMaist®oM aniQhe %@H@I oF thd€Int Q! He?ﬁ@ tﬂﬁted
results were obtained: Exanple | C50 (PI

Acpoglirggly theptimuggdosage meay b geimmae‘ﬂ by th@emacaweelt qui 1Sttr¢eting any
there is provided a pharnaceuti cal
pahmﬂﬁpéj‘u& on whi ch conprises a conpound of the fornula
(1 ) Aceordingioar fiehauispe&abf the p2ésemaneditiahitieers &l grovided a compound of
thereof . as defined hereinbefore, in association with

theaforrﬁﬂlémae{emliwée@?fg}ltla@b@ﬁcsw%leaalr therrof. s defipgd hgreintgfare for use

in § GERRR I RATERY oPeilnAn LPERAVhSARL LAy Or @

mnistration, for exanple as a r capsul e,
f or Wahawretfenad thlahqhe compour(ds defingdi inghé preseat arventson, or a

subcutan ous, | ra cul ar, 2006/.024834
ph eeBa0E persaleBly sallgRerrar ire shee e antigancer pgents Frichgraperty is
beBdwRHith BrigeOtroth R B RATRATISLRY P%peﬁfé'é' &é&@dm@sﬂthé &ﬁhﬁﬁ‘xbds of the
adm nistration as an oi nt men Cream or or rectal

presemti lnvesmpatatecﬂxpa@e@t%lwpgﬁﬂ iothy treptmegépidisgaseshar ragsiisak conditions
me Qaqua b rtxe gr 1% PﬁfRQf epaEhed olénrf)ogn%sgrga}{ye e::r{bo ﬁ(la g ﬂ(r:]ee 4 B-Raf

usi ng conve extlplen

mlﬁbltdfyl legfedtlin adeln madsdealalnynehen aebdl dfisaéleredmest. a
war m bl coded anj ng, a unit dose within the range 4
1- 104ys ﬂ;@/nglpo% qf ﬁh%prﬁgﬁnﬁﬁqvpg,tl%ggylg@ & mgthod for treating cancer

chiAGEARA 1ﬁlﬂbltﬁ6n%fffBeR5f Y@ tgé’ §§71&(P1fn9£ ﬁfazkgleXde lgeﬂr!)dﬁce an anti-

ose I n the range of
caltekeweﬁfmt medataibdlone Qtoseambylthmhéastmoﬂ]?y—Rla’é vari ed

ep ﬁli!ln on tQR ost treated, . the particul ar
of " S APl Rikaton Ceferiea)o BrRFisa it g o ati-cancer
prckpenn@ ab h&alaBlg mbitatidas A BiIRAghYvd Hi@n @BbdridtdndRFI A intMR)ancers,
be determ ned by the practitioner who is treating any
including but not limited to, melanoma, papillary thyroid tumours, cholangiocarcinomas,
‘colon, ovarian and lung cancers. Thus it is expected that a compound of the invention will
possess anti-cancer activity against these cancers. It is in addition expected that a compound
of the present invention will possess activity against a fange of leukaemias, lymphoid
malignancies and solid tumours such as carcinomas and sarcomas in tissues such as the liver,
kidney, bladder, prostate, breast and pancreas. In particular such compounds of the invention
are expected to slow advantageously the growth of primary and recurrent solid tumours of, for

example, the skin, colon, thyroid, lungs and ovaries. More particularly such compounds of the



particul ar patient. According to a further aspect of
the present invention there is provided a conpound of
wo b@efooespul a (1), or a pharmaceutical |y accept p@i/eB3@s003334
t hereof, as defined hereinbefore for use in a nethod
of treatnent of the human or-28v mal body by therapy.
15 W have found that the conpounds defined in the
invBARSE B a bRMEALEORallPAccBptablRARRBERIHS] Halkpecteas piabit fie growth of
salt thereof, are effective anti-cancer agents which
thops BR@ARKANdgeCUsEnt wliddumeurspyhieh gre @mos?hiéqerldn ﬂaRaf especially those
r s af
turédﬁ].ll?é &hfcg saeen ngﬁgier}tnfty Iigfégp(éxghg%fsfgrt tltﬂglr%g use Ispread including
fortehanp]reeedrtxﬁnmmﬁumf&ﬁtﬁﬁéﬁ o@lonlmﬂ'lr@a luﬁgfmﬁdtdv@ﬁSs Particularly the

medi at ed al one or in part béﬂB-Raf , i.e
COTRRRHAGE A @emﬁe%nw@en@e use B i the dreptopgat o@melaﬁﬁmm tory

ef f egls éc@oﬂh 'Thlﬁ L gRdedk @e d‘i@ht (5[’{]%’1@1%%9 x(gvuﬁldcah:om ound of the
treat nent. us € compounds fl Bsent | nve
formubMiljer a phmtrlaoehtfoahy teeeptablegalt drecent, awdeﬁlna«t hereuﬁeﬁbrdaﬁor use as a

i.nhi bition of B-Raf, i.e. the conmpounds may be used to

- medicgmEMe an anti- cancer effect nediated al one or in
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par i cBtdinl fbﬁo b itk a0t & th BtfRRtion tBeehs BroQ/fHEBQHé"QseQ;f a compound

the invention is expected to possess a w de range of
of thaformudmdror amam@petmallle gcepptabls Sa\btahﬂngf audefined hereinbefore in the

| manutR?tL IBQLf & %nk??eruvs? gra{hte é)rocﬁ% 1%%%Bclga§'gﬁ F)fetl?xy effectina

wahﬂabloﬁdddhnimmg&h B gdnangi ocar ci nomas, col on, ovarian
and | ung cancers. Thus it is. exgﬁﬁct ed that a corrFound
of OReCTingdn thinpspart af thejgyentioa there is prayvided thecuse ¢f @ gompound of
t . .
360 ) 95 RREESy kL 2, RREBHAAR i e
manefactuid of sagedicsnera forangén i praiuktend b antiyennber effeddin a

mal, i @CI es and solid tunmours such as carci nomas. and
Wa’g’élbh:%’ﬁﬁ apipal UCBASTQych as the |iver, ki dney,

bl agddedrdingt0a rdtiRr fhga sk tk@ﬁﬁive%ﬁﬂﬁ MRES is provRRA el BF a
such conmpounds of the invention are expected to slow

comdtoﬁ@@cﬁggnylat(})eow Mamtlpﬂllyrmpgptabid salethgreo€ras defined herein
ol.id tuno exa

oeip RS R ot "SRR icloe M BbhenP RS hmome, papitary

thyﬁﬁﬂhﬁhmd§ cﬁﬁlahéh@ce\f@nB&@@c@%&@ﬂce?QﬂWa@ 04k ddip3dncer ABukaemias,

i nvention, or a pharnaceutically acceptable salt
lympheidmplignapeics ﬁb@ms #8d p3peBaY mtthﬁ‘ehbqfd%tmﬁ}’@\bladﬂﬁoﬁ@smw

BT 08, VS 0 RS 55i coltyor. ns

andaghariss. gn|f| cantly dependent on B Raf for their grovvth
certain tunmours of

?Eg S r mg &%F‘ glf-}'lth%({jﬁn g (Hod;? H‘H@%t Qgﬁhers \}%1P‘i°(¥§ied lfhe use of a compound

of tha mﬁrﬁﬂa a? lo¥ atpRgrnmce@iEany a@&p%let éaﬁ tRIrESTeR déﬂﬁ\é@ REfefBefore in the
are useful inthe treatnent of nel anomas. Thu

prodectindif ad3-Ref inhibstons pldast irod waive-biapded aniomal swcd;ra@ njag.

pr oyi o he _fornul a

oot bedn PR R ineffrmoBf® Rabutipelie dgepfggpoound of
the el (1§f @ragphbBfiaddtificadly adceptadill ittREteof, A ST M@rcirbefbre in the

further aspect of the invention there is provided the :
produgiogrof gn aptiysargeg effect in a warm-blooded animal such as man.

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

compound of the formula (I), or a pharmaceutically acceptable salt thereof, as defined herein
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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10 of the forrmula (1), or a pharmaceutically
acceptable salt thereof, as defined hereinbefore in
WO b@c/ommauf act ure of a medi cament for use in tPeT/GB2005/003334
-production of a B-Raf inhibitory effect in a
war m bl ooded ani mal such as +2fh: According to this
aspect of the invention there is provided the use of a

sar6ORIONEE BVer, Kieyl BladUérdplokiate, Bfeadt aRD PaABERUAACHith¥ry and
acceptable salt thereof, as defined herelnbefore in” -

recuprent spBd fmpiraef e skisf c@omréhwr@akrbmgs Rt OYASESi n t he
pro f e m bl oad
ani %%F(Bljggl% t8% fﬁt@he@%d Cg)ggh L& {:too(iléh&# vEhtiol W%x%rg A3 F1QVL d a
metHod fbﬂmﬂﬁm@gla Bt-Rleﬁ‘ lﬁhllbstoﬁ/r éﬁélcdﬁda Whren- bliﬁd@f aréimal, such as man, in -
co ound of the fornmula ( or a pharnmaceutj cal
e Beaimsny Whlelh é?@@lflsesaémmtﬁmtorﬁ@}deqmmalb@f qffe@twmamount ofa
t
cor:npguéftaﬁfg E{)ﬁg{ly QZ’I e naaHﬁ&p@aegf?ﬁ‘ﬁ acf:%abﬁ'i?ah‘ Otlﬂgxfe?ﬁf as Serfén’ed above.
cholAzogidngao aifutie Seataelod thm aspeetrqf tkna/mwer&rbnahﬂeéﬂprovided a

l.u canger., | eukaem as, hoi d [ nanc
el S e AR CeteR! 11 TPy BIo0ded AL SBfkeRsBEn, in need of
sud¥ tR2tAER whidd (%ﬁins@ﬂ?dlﬁﬁﬁ@errﬁlgsto s&f4dnindl %'éf’fe&m amoamt ofa

recurrent solid tumours of e skin, colon, th
cotpeuys! of fpranuda €. s, phAunanemlcwglytagcqta‘hln sathtethexasfg es:defm‘ed above.

deAlrccr:]%/ ﬁgglftg EPILF&{I?)III%I %e rrg\élf eg?s:?g% S Iile 1é1|v?x310nqgge IS prov1ded a
medideifteblig ®elahorhhgapilfary Bi§raie hinieds, taokh£BEEIn6mbE) colon cancer,
the production of a B-Raf inhibitory effect in a
OV FABTEEONRS CAsF AUk acrR IS d¥maReid meligBansiqsgcarpinpmpsand sarcomas in
thedRRE %dr%& l#lgc?deh g)\fgﬁét%otf}eﬁs? ?écf"pa{n%re% %Xlﬁ?)‘la‘rrig}:g%?ndjl%ﬁlﬁént §011d

conpoun or a ’pha

tunameepf thb klensallén, tyeodofungaande@faries dn h@xra@m%&tﬁdbﬂanmml such as

t he E‘ﬁo u él on of ag gntl -cancer effect in
mapeirpeBd SORIG CEFTRAY DB UBIORE R H%lss&ee%ﬁ%%@wp@aban effective
amBHﬂitt(ﬂf %rcofn?@ﬁﬂ{f &f BfmbR SI)I dﬂ‘é%ﬁhﬁ’ﬁeuﬁ&ﬂ& %cée?)ta%[é:’éé'thE(geof as defined
the use o conpound "of the fornula’(I), .
herphldlerﬁ@rceutl cally acceptable salt thereof, as defl ned
efore t he treatpent of

e e e O AR S SBRABacBIR Lo

whmhafomsesaermﬁpouha R tHeoaRila (1) SoteAsEBsceutiVAIRNRE &ptable salt thereof,
mal i &anm es, carcinomas and WO 2006/ 024834 éi)

as getmedhonusyefersaassocipton; with grphsrmasevtiallyjageaptablte @h@yt or carrier
I |
fOl‘QlS@gldtﬁE Bﬁo;aglgl?]c%r%s X IIB at?ﬁrrﬁrﬁoll)j@y of@{{% gs"i!\%nnl azﬁ&*oq%ﬁ alfi such as man.
t htha firthevaspectadtheoveerition thebe soprdvided & phai'nfaumtthercomposmon
feature of this aspect of the invention there is :
wigh SO MRBIE SHRRMBE Of D PFBIA ey SPHETRARCU DI EHgple salt thereof,
as &ltfR8 hetelh Bef¥RAMALOALSIWAR 'a%hmna%@ﬁﬁkaﬂ? adBdptabllddilrnt or carrier
need of such treatnent which conprises adm nistering
fortuge icthel peaduatin @mneamfle@nw@ffamu atwagf-Hoodsdrapooal gudf as man.

t hePefrilasggl R sR RATER et B AETE Bh APt el composition

whichabtipeis@fa dompbuas petie fofmilh@)] di'\é%lfal‘rﬁébehhéﬁllﬁj acSeptable salt thereof,

30

rovided a nethod for producing an anti-cancer effect
as qlgfingd herien hafers dre assasintien With @ phameaceutically rcerptadlodiluent 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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such treatnment which conprises admnistering to said
animal an effective anount of a 10 conpound of fornula
W@ bgos/ope8340 phar maceuti cally acceptabl e salt thereBeB2008503334
defi ned above. According to an additional feature of
this aspect of the invention3tere is provided a
met hod of treating mel anoma, papillary thyroid .
[C ies i |
rec b -2 Bl SR L yrofi i SRt P Rl Biooded
animal shwhasaans, carci nomas and sarcomas in the |iver,
kid | adder, prostate, breast. and pancreas,. and
pri i ?-ﬁ%@@@&%ﬁ&%{m@% et EhersiRbRIPTS oAy ReePRYiRs s & sole therapy
&A1 Hvolve i Ridstion! 4GS o%bq) Y BF {2 Snvenfiof ht %‘&?é!:
oran*mal, such agnlnan,cin #eed of %Eé%°t?§§?ne§%9%hicﬁy°r
radegthgraps esschathotheraptye Bucigchemotiwrapyamaymaklude oeé dembrevd the following
tam)unt' of .. ﬁgéorrpogrgd. of formula (1) or a
CaﬁﬁﬁFﬁﬁggﬁf T4 y8&ELept abl e sal t thereof as defined
(i) her ghtiprbieferiti®e/ahtinddpladiid B@Es ASPEMAbIRAtidnE eheréBfeft ised in medical
there is provided a pharnmaceutical conposition 20 '
ongghogh sedrasriledaling agemrtp Oonexastple pis-plasmoarhoplpyin, cyelophosphamide,

. [ a I I hereo as defj.ned, ;.
mtﬁ%?lé ?ﬁgtg(tﬁd g?ei{gk%aﬁanagfglg%gbt%ﬁ@nb%%ulﬁjhﬁnagndemfrbsoureasjj, Shfif&@bolites (for
exdigsle amifelatdscath ys fwarepiratidtediikel ftuotsursal dridaegafigkaltitrexed,

use in the production of a B-Raf inhibitory effect in '
meaiERHEAYRSIERT2HIRIe anddwdExyHEga; antifimoyrn sntipitichidplerpmple
) i I d ., . i . a .. . . . .
o T O AR LR P e, darubicin,
miohlycime€, dacphempeio end mothkdnyy cag)c apimibdte agahts (fonexaople vinca
25.as..defined herein before in association wth a.
SR T S AR ARy BB ABtE P pRLN o biearh OB kg ol and
taxoferd) NehdXopsisshéast i%ibﬁﬁrs%ﬁr'ex&rﬁﬁ!é%?ip%ﬁ& lotdXird like etoposide and
war nt bl ooded ani mal such as man. n a further aspect
tengrfosidg canIPPERG; itenotecar ed Pampipdeidld a phar maceuti cal

.\CO IO ' c Li 0 d._of the faormla
i D) B el o R S 28 A IR oo (RS
raladfetef droReliftiey sidiodedyere),ivastisen eta@biod dowh régudators (for example

pharmaceuti cal |l y-acceptabl e diluent or carrier 30 for
fulyesranty, anfiandrpgens ({5 exypplgbicalirmide pamidgy pilytpmidgiagd cyproterone
- . I . :
cotHTR KHRH GG, QPRI St (B R hnpfeBgtn 0Uhtr@ln and
busesdlingrpaogdstegencdondxampiesmegrdtrolsae anps omataschimhibiitoes  (for example

as %%agﬁg%gﬁne , c—‘::{g)%d Y "2(@'8%9 %tga %@n}%&%ﬁ%@t 83%)1 _angrg gg{ré%rg:?ase such as
finhR&Her ent solid tumours of the skin, colon, “thyroid,

l'ungs and ovaries in a warm bl ooded animal such as
(iijjran AgTite WiidRahhibitivahdier oely invasion (fenexagefl¢ methlloproteinase inhibitors

. hereinbefore yay be _.applied as a sole thera 0
A S ot P R S A
(ivy ONURBitoNat growtOREMT AncBor, 36k Sahleadiéh Ahibitors include growth factor
chenntherapy. Such chenotherz&y may i ncl ude one or
ag

antihodies ogrowHelaptor resapiagantibedies dior exaraple etantirqrhd antibody

j WM tive/ [ I S
o RAD [l 04 SRR oSt AR BT ERLERRL TCo4IF Rty
traseferhseciahibltiins] RABKD hhitgoed, syroding kiaxeiphibitods aing kéine/threonine kinase
carbopl ati n, cycl ophospham. de, . nitrogen star

| d, |
inhihiioph apraramele BRIGHBRS O (the epidermphsiAvAhBoler famibotiPeareyuple EGFR

fanfRYf fyFBRERNGhAsE Ghiif € 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—(3-chloro-'
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10 exanple antifol ates such as fluoropyrimdines |ike
5-fluorouracil and tegafur, raltitrexed, nethotrexate,

W@ 2106824884 ar abi nosi de and hydr oxyurea; antitunCr/GB2005/003334
antibiotics (for exanple anthracyclines like
adri anycin, bleonycin, doxoruBlein, daunonycin,
epi rubicin, idarubicin, mitomycin-C, dacti nonycin and

4- ﬂﬂLdrB)%S}%ﬁyI)l?nQ3rm6ﬂﬂbuh$ﬁB &y?@ﬁl%%hﬂ f49miBX 8Pl B33Y), ﬁfr%xargple

ke vincristi ne, Vi nbl ast ne, Vi naesli ne an
inhibitess ef Bierdateladderivedigdasvthifiator famly aad dorlexatpleninbibeprs of the

i.nhi bitors (for exanple
heéﬂ a& %gﬁﬁﬁge 3%H§’||ke et oposi de and teni poside,
(VB IT5 agfidipfogehRRQERS SicheRdh &R WHieH BBMitthe eftbdtd of vascular endothelial
cytostatic agents such as antioestrogens (for exanple

gr Q"étilﬁf%?tf”é kfor exanents therpati-vaseulenantiethelialgeb Igmwﬂné“mtcoraambody
be!zag: aquﬂf%l?tglgg %gﬁ??&h&g %ﬁcl,e}g énsg.{xose sécl?sfeg @%ﬁ%w&xa%atem

Am»ihcaldmt A0 $E/226D 6Lt EIDI A3 00315 W@BT/G%MdCWU 98/ €330 arkd
LHRH agoni sts (for

acet l)x t agonj sts or '
COERY aéagogﬁgly PHer meehangys (for examplejinparide.iipbibitors of 1ntegr1n
VB3 FRHORYRASnd; %s%u xanpl e megestrol acetate),

romat ase I n s (for exanple as anastrozol e, :
(vi) et vestalae damegiag ag@tsmdh ax emﬁatamaumd ahd Bd)rﬁpddhﬁé‘? di@élosed in

d d
IntFﬁlﬁrlgqa? %’tefgﬁ@éi?p icafipns @'aé‘qaéif” i (&(%qgg)p et 00/41669 W001/92224

- WOBl /B4 PIRNK 0028821 Nihi bitors 25 li ke marinmastat and

15

20

25

30

i nhi bi-tors of urokinase plasnm nogen activator receptor
(vifunbisdneniherapies) for midrhple those wihidraveiiredted tocthe fangets lined above, such
asgﬁszgggqg ntlsuch i nhibitors include growh factor

PP Sct or receptor antibodies (for
(v1ﬁ)<g’éﬂ@|tﬁerhl|5}8aﬂiﬂédch@sf Rudy fo efmplt ra?ﬁrbﬂ@iémreplace aberrant genes

&EgrceptlnT and the anti -er bbl I body cet uxi ma
suqhes 2bgryant ppa phelsyrant BREAfasBREAZ.MBADEPT dgene-dikted enzyme pro- drug

| nhi.b
T —

mtrolndfdubtat@m&yﬁfe andeppioacies Iﬁ&incﬂfa%dheﬁﬁt@l@inc@ asthemdth@bpy or
ﬁn‘gl e EGFR famly tyrosine kinase inhibitors such
radighieps sech aa.naﬂtzrdmgdswatah@rgﬂny IhergRyE hoxy- 6- ( 3-
( i:Ni :
(1x}{1§1%19ﬁ%th6}9;%r g{bg?%z/l%heny é ﬂ)r éxﬁﬁ%l@ ex RS Add iBVRvo é%%Poaches to
incprasg @enmmwnmhm@)mtwmamnbmmeﬂs aontnes t(rMSfentlbmlwbth cytoklnes such -
oro 2006/ 024834

as 1%%7 74&3 g}%}%g&f{ Xr gimﬂocyte- 3zl_crol?) age colony stimulating factor,

 apphoddhuotonfornyd T-cét aRerpP, ra@PﬁJal:HH@ &Eﬁ@%ﬁé‘t’eﬂ‘ %ﬁ’lluh@ céh's%ﬂ%h as

ine (G 1033)), for exanple inhibrtors of
cytpkinedansfeeied flendaitig cells Appragches uslagrpytykmdranaﬁecteﬁ s cell lines

‘and %}{ﬂ)‘r&chglﬁlr@an&ﬂﬁmtﬁﬁ g{ltgo%\é & growh factor famly;

ant | angi-ogeni c such as those which inhibit
(x)tcbk]a cydlé etiitstond inviadingl far exanghdd GBI @hibiforg (epMldvo ﬁﬁbgran% other

iy Br T GV BB A)ckBPAFS GRRRSPTIA HSHieH TREIDei A eueskinase and
USRS 008t B ARG S ey g o
dﬂWﬂWBB¢I®BBW&Sam@ conpounds that work by ot her

(xi) ennt% glF in antaégn(%srts elﬁ(ceh%ng encion}(l)eq]n A antlagg]r{lgtls te%!igthglfm B antagomsts and
endothelin A and B antagonists; for example ZD4054 and ZD1611 (WO 96 40681),
atrasentan and YM598. |

Such conjoint treatment may be achieved by way of the simultaneous, sequential or
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(xv(33 function and angiostatin); 10 (vi) vascul ar
damagi ng agents such as Conbretastatin A4 and
weompozsds di scl osed in International Patent PCT/GB2005/003334
Applications WO 99/02166, WO00/ 40529, WD 00/ 41669, WOO
1/ 92224, W02/ 04434 and W023%8213; (vii) antisense
t herapi es, for exanple those which are directed to the
seffagatgddsing ofthe thdividia compotientssf thStréat#ieOf SuancdnbihaticaSproducts

ense; i.ii) gene therapy. approaches, .
empﬂm tﬁ%m@pwﬁ éﬁ\i‘é‘hsp’%e‘}i’ﬁﬁr"ﬁg% %a&eéan&c@sgw&dr@rﬁmbefore and
r
R S e L e BT
appiroathw @uhehr ag inhbsapeusic nydoyie) dernpeandseffermula (1) and
m di ne..ki nase or,.a bacter,i al reduct ase enzy

e PG AR e A3 5 R VSR % B GIBRg) ool h e

deFel RN BARRYN AL disdt A LN GHBRN I Fho 3t E%lténlls f3F HR evaluation of the
resi stance, gene therapy; 20 (ix) I nmunotherapy

effeqippbinbibeters qfchRaﬂmrigbCfr @tmeammplseuéxamam degsi rabbity;imankeys, rats
an(?glpcreogsc%a?f’?fttge sear Chrfgg n?vly; g?pg n| city of patient

unouf suc th cyt oki nes such

as [miheabeekdtherdhaihiRbliel Kd)rﬁpé&@d’n rocess, method, use and medicament
gr anul ocyt e- macr ophage col ony stinu atlng fact or,

maab%wéﬁ:ﬁé%u%theéaﬁ@a%e ndgueferra emggdimepfsaf seheomnesnggof the
m\)g}’l@(gfje%gﬁﬁé& gogﬁégs such as cytokine-transfected

1trc ce , appfoaches using cytoki ne-transfected
Exaonpbasr cel |l |ines 25 and approaches using

o0 B Sua bR Sed ) bl S kL S e n

- whidnaM@BdsrstAad gthaﬁqsé;t her inhibitors of cell cycle

15

20

25

30

checkpoi nt's (eg checkpoi nt ki nase); inhibitors of -

(i) temnsraturies Agsmvenrid degrebeCelkium L€ sopanatising etré carried oiag room or

ot SR h Y el are e Saf-E5R ")

'(11)%%&@11!1&1)1@@%@@@1@&5&@ ah i@ o soGiuaNE O Hed; iedapdration of solvent was

ant agoni sts, endothelin B antagonists and endothelin
carpiedh AHE USINgA BiET Peanorateigindex ptes PZexRBA 64rd00MRBeals WO

4, s%nféﬁﬁg%%vuh a%tagxaé&ghﬂ&r@gﬁ YB&P-c Such con oi nt

treat ieve way -6f the sinultaneous,
(iiip Bogenntal, ahe murs\é@f&%ﬁbﬁ)@ﬁ%ﬂ)llmd BB IVO54{(A0333bn tindks are glven for

A Ergtaratﬁ dosi ng of the individual components of the

Such conbi nation products enploy the
(ivFRRR %%lﬁil%tscﬂzad hisPadtdty $ROtHR Hud’lézirhﬁi%xteh@reg&%gg (NMRYSpectra and/or

descri bed herei nbefore and the ot

- maghwpeetealdatal cal | y-active agent within its approved

he conp

by ahigeneeettss aalelqpnmc ié Akt NS MeteSrepéae Bif Sebre! faterlal Was required;
phar macol O&Mcal tools in the devel opnent and
(Vlgt“éﬁang@ps Rodata fs indheformpf dakp yalugs tppmajos diagpegtisipsotons, given

in pl%llﬂ i | 0010 to {BE metﬁ 1fs é:rfe‘c(TRI )a@q ?ﬁtgr‘?lglsst&}{dard
?{&S% In ?‘a r gt ﬁ % h

ory ani rm
detemiibed &, 400tviKe ysing ipatdsuterio dlmethyl sulphox1de (DMSO d5) as solvent unless

otherwise indicated;

(v)gggegélsga% éﬁ/ng?br 1hust1aa ion 839 (r;afntdfoagetr n lnrgc%"sﬁs}enlg tsg %{rh? ecgigllbe ébtalned

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

(viii) 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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and mce, as part of the search for new therapeutic
agents. In the above ot her pharnmaceutical conposition,
w@e@em3s34 met hod, use and nedi cament 10 manuf BCT/GB2005/003334
features, the alternative and preferred enbodi nents of
t he conpounds of the inventtd®h-described herein also
apply. Exanples The invention will now be illustrated
byleJectrbe ithpddt (M) Nstaedin bbRibiddidn LR @ldcirospMly (HBP); values for m/z
unl ess stated otherwi se: 15 (i) tenperatures are given
arq givens gFRerallconly igas wincch indiesta thieqszenienass ararenosiédoand vadess
[ .1e at..that is, at a :
Ot}{eg&rr%}érgtg%eg?{eminﬁﬁ% hotél ({@ﬁeggg Q{dﬁis 25C, (ii) organic _
(x)swhert b oyusthewis B ddsaribed aybsingakieloasso thadddsomisad ipAgk&iious example
eva oratianﬁﬁg sQlvent was «carried out using a rotary :
the AP ISSH 2 de llimpleraatiopeu s tohoseo itpds Patviqus example; |
(xi?;}ﬁjf%ﬂmﬂg)abmemtién pe&fgpat ure of up to 60 G 20
iii) in dgeneral, the course of reactions was followed
by HATWnd reacti od-(7-ambermotiagbls iyE BV, Ni NI-testanmthiybfonium
conly; (iv) final products had,satisfactory proton .
nucl ear magnetic rég’@zﬁﬂ@@ﬂmbﬁs@ spectra and/or mass
speqigrl data; (V) té{}aﬁy&gﬁ@&g given for illustration
onI§2and are not necessarily those which can be
obt &AMBd 25 by diN@'é‘ﬂnetb_}%@@@@'ud@vel opnent ;
pre ions were ted if nore material was
- requi r§ ;o (vil) \Aﬁ%ﬁﬁ%e\?/agen, NVMR data is in the form
of @dj(tiba)yal ues f otrisf@iperzytidl@gacssneydipslRidans (0)9i ven
in rts per mllion (‘g,_relative_to, ' o
t et hyl si [ ane (“'TIV\)B‘;J aisghiphieny lphosphing)-4 ld irpphthyl; .
det gypined at 400 Mi_4isEM91.R6% b Qudi i e
sul phoxi de ( DVBO- d%/;zlg as so?&ent%ﬁ}g);%%t}g{l@(}vaﬁ‘%ﬂéde hydrochloride;
i ndit€2ted; 30 (vi i hydroryhenadtriszaiiol s have their usual -
nmeani_ngs; Sl units d synbols are used; (viii)
soI@E%t ratios aret ‘U%W%Fwsﬁ6ﬁune:volune (v/iv) terms;
and DebkdBludfSS  SPEEH L. RifRicPo-AUGulidy i Ao i &St -
en.ergy ofu70 el ectr’onﬁvol tosoi n-ltlhentyphe%()gdéﬁ théthoxyethane); o
i onD£AMi on (Cl) nodehlosomethanegamdct exposure probe;

- where, indi cated ionization was, effected WO 2006/ 024834
| PCT;D&%@OS/ 003334 Hm’a“g}‘%?%}f"é‘é‘#‘r on i npact (El), fast |
(xi?g‘gﬂﬁn(?’g revars €oBorimal piBe flath &18Gh %Hﬁ)%&lj?dgrﬁﬁ{?ﬁi)sénhgvﬁg%a 40g pre-

n are given; generally, only-ions \ _ ,
pagkgd sidige eeltqaémga@semd prrorling © the punufadturen ihstmétameobtained from

. ' oted i : :
AR A IR IR e (1 )

S 1S as being anal ogous to
(xififeRevelms phadedilson” ar 1iGson HEL EXeigl & a TMOA GOBIRY &rse phase

ed are the mllimglar ratio equivalents to those
HP@e‘golmnm himedsigy 0@%@ and SOmpA2 5P HeweisT pesipmgile with 0.1%
TFARRMSIHIRPhRS o hi3Ed %W&?@Corporation 34, Maple street, Milford MA,USA;
and :

(xiv) Parr Hydrogenator or Parr shaker type hydrogenators are systems for treating chemicals

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

temperatures to 80 °C.
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HATU O (7-azabenzotriazol -1-yl)-N, N, N
, N -tetranet hyl uroni um hexafl uorophosphate; THE
wo edosamgels of uran; 10 DMF N, N-di met hyl f or mani depCT/EBEIG/003334
et hyl acetate; Pd2(dba)3
trls(dlbenzyl|deneacetone)drﬁaklad|un1(0) Bl NAP
(+/-)-2,2"-bis(di phenyl phosphino)- 1, 1 '-binaphthyl;
Ex% 11- ( 3- di net hyl ami nopr opyl ) - 3- et hyl car bodi i mi .de
r

ochloride; 15 HOBt hydroxybenzotriazol e; TFA
' MMM&MJ@ qiethmiA4-oxo-3 4-dihydroquinazolin-6-

| 1 ir}(‘) -1(t ibfel yor.q- ?4- sul fanyl )i m no] bi s(2- met hoxyet hane
t hane; and DMSO di et hyl sul phoxi de;

20 A ¥fiirdd thx8Ge ofﬂ\e@earﬁmbm ﬂx@mmiheﬁmse(lfdyaﬁéuc ol umm
chr omat ogr aphy usin and 409 pre acked silica
metguFih AP BN eRl 55 0P i g F9 TeD) rATe arethg quinazolin:
R R e e
BINAR (SZClrrng,C(L 034Ginh@d)nin IﬂBhﬁ?e (Rehly mas treatad Xih- B‘&@b?})ﬁi (16 mg, 0.017
reverse ase, H'PLC Co ion 20 100
mmaﬁ DA g P e PR | tGg fqrgz%.e T teaedpmuasbgn guenched
wﬂHTp@%ll\?aOﬁ@ ando&tn%bt@@ QVlﬁmrEl@A\éétfﬁé §rg§9fc§’ We?et ﬂr?é?l with NaCl(sat) and

Mapl e street M1ford MA (x1Vv)
therHyeSE 6 andrenmveandersbdiced pteppae. hTSI@rro@émg mhsl veasepunﬁed by

confR U Ralogiert) 8liPd af 1SC0 b b Y ROHIRROAS 'l o1 mg

t
ey 094854 T Cas00a, 003ada - 5a. ¢ QH%E@"@S* 15508, 1,
7.78(5( ARy ahld, PH, ey, SRy T 35 (& LED- i iy BERD 2.17 (5, 3HD), 1.72 (s, 6HD;

oz %3 met hyl - 4- oxo- 3 ,4-di hydr oqui nazol i n- 6-
e

15

yam nol phenyl }benzam de A stirred m xture of
'N- ( 3- am no- 4- net hyl phenyl ) -3-(1-cyano-1 5

YL Shhy1) benzam de (Ve hod 87;100 g, 0. 341 ol ) ,
3- et hyl qui nazol i n- 4(3H) one (Method 104; 82 »
m’T}Qfgﬂawfl?\ngo)nf &Q'W@Eg?erj)ta LI'JFyQHé ﬁx%cé(gge @Exé‘mﬁ_lgz using the

t ol uene
lndlwsdsmﬁmgeniatvmalh Pd2(dba)3 (16 ng, 0.017 mml) The
1.2

T e 1 P L K

2 | 3-(1-Cyano-1-methyl 10.29 (s, 1H), 8.34 (s, 1H), 8.20 (s, | 452 Method
ethyl)-N- {4-methyl-3- 1H), 8.02 (s, 1H), 7.93 (m, 2H), 7.80 87 and
[(3-methyli-4-0x0-3,4- (s, 1H), 7.74 (d, LH), 7.59 (m, 1H), | Method |
dihydroquinazolin-7- 7.1 (s, 1H), 7.29 (d, 1H), 7.05 (s, 105
yl)amino]phenyl} 1H), 6.79 (s, 1H), 3.42 (s, 3H), 2.19 |
benzamide _ (s,3H), 1.74 (s, 6H)

3 3-(1—Cyano-1-fnethyl 10.23 (s, 1H), 8.03 (m, 2H), 7.99 (m, | 438 Method A
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, | o 106
phenyl}benzamide 3H), 1.74 (s, 6H)




with 10% NaOH(aq) and extracted wth Et OAc.

organics were dried with Nad (sat) and 10 then

woaRs02483d and renoved under
resulting solid was purified by

The

utilizing an |1 SCO system (109%5veCH in Et OAc) to give

reduced pressure.PdheB2005/003334
col um chr omat ogr aphy

91 ng (59% of a light yellow solid. NVR 10.28 (s,
B JCaipiind 5 10 o "R (0 sy 725 (@ 4 |M
143 %6(1¢@yar§;HJ)-meaxyl7 ($.11.98)s, 111)7?01215(5 %H),7.99%sZ [432- 13 Method
Exanpl es 2-29 The folll owi ng conpound$ were pregared by
t k@ﬂpﬂbb’e&umeth(ﬂf 3ExanpHe, 288 GiSlng T.8¢(s, 1 HYi C 3k 4d 87 and
st teri % S
3- ?? 2 ?Jﬂwl )é“‘cgﬁ??%d%l %%‘E‘s%im, 8. 20 | Method
g.d ci‘(ﬁﬁ&@ﬂn—6et hy! )72|‘1|-(di14H)TBt4|6}(k -33), 121I7I)(s 8.102 (s, | 107
11 ) 7.93 ml 7.80 and [(3-rret hyl - 4- gxo- 3, 4-
(S yl)mymo]phw}(d 1H| 315, 15@)2 (snPHLH), Met hod
di nazolin-7-|7.51 (s, 1H), 7.29 (d, 1H)|, 7.05
(s!pé%agﬁ%l )ani no]l pheényl} 1H), 6.79 (s, 1H), 3.142 (s,
5 3H)N- {2-M&hPlenp@ni de 30 33}(&,,1}11), g43 (ﬁa, 216)")8 13 ( s 453 Method
3-{(1- Cyano-I| -nethyl 1 é Hi» ”% ., 7.99]
( hmetbg-4ex9dd- et hyl )1HN7{ 9 (ped Hys I 7.94 (dg 1), 77758c (d, |88and
“1H) - I Hydro
(e dibPpud Bl J1(8 90,10 b PR Method
quiyhanroheJphéwli-3-am no[.24.(881H)I 3.48Hp,,3H), 238((sl, 1H), = | 104
2.(19.(s, 10 phenyl ] zamde 3H), 1.74 (s, 6H) WO
2((]587%*2’&‘%‘%‘21%9&/ @2063?‘803334 -35 Ex Conpound |[NVR nt z
SMpeflzadnidd- Cyano- | {nethyl 11.94 (s, 1H), 10.231 (s, .
1H), 7.99 (s, 452 Method ethyl)-N {4-pethyl-3- 1 H), :
67. 8’8Cl(1kd>ro-m/- {-4)-x;net:hy83f— 40.43 (&)1 H)78.31 (STHLRR1 (d, [488 | Method
[( t 1 40 (m
4F%(§TEW§B¥(E)3 °X8X3gydr oq&F’ﬁ%&ﬁWs 1%) 5/(75992<t1§ {%)F%ﬁg) 3.46 |89 and
(Sadl@tﬁ'oq@nalzalﬂ-%r 107, yﬂ}mavmmﬂ mm%z} gd%rlh) 172 (S, | Method
. 6H) benzam de 5 N-{4-Met hyl 1H), :
- 8. z&)a(lmomhgnyl}s3m (s 74&5(31, IS/Hﬂ,h (chétha 444(Soxc-3 4- | 104
1H) ( 7.75 88 and
di ﬁmjué’?‘g‘?‘%g%l& in- 6- 13 ?182‘3—%%1)7 54.(d, 1H), 7.43 (m
3H)b.enMimhad | =

7 3-(1-Cyano-1-methyl 10.23 (s, 1H), 8.14 (s, 1H), 7.98 (m, | 565 Method
ethyl)-N-(4-methyl-3- -2H),7.89 (d, 1H), 7.72 (m, 2H), 87and
{[3-(3-morpholin-4- 7.55 (m, 2H), 7.42 (m, 3H), 7.23 (d, Method
ylpropyl)-4-0x0-3,4- 1H), 3.95 (t, 2H), 3.47 (t, 4H), 2.27 116 -
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SO BB RS 71 B2 L3R PR 274080244 gl e G
wab Brezed with®d,#Ba)y kio @@(@gzj nnﬁmmbyéa@h&mlmwmeded/eo 80°C

stirred m xture

for.124. Abe 4e.aﬁ§q>mypsmh§nﬂpgncgeq y.ltb)lQ%DN 30OH(aq) and extracted with EtOAc.

Thg‘g{%ﬂ c?"\gyé %r? ?1[ Wégé% {Bodtﬂ ﬁﬁ%ﬁ](%gs)]nﬂﬁ 8'%@1% Wyﬁ )rzmoved

undpsirecazed pn’essﬁfédrﬂ)d- the eestveielolid ﬂvBQtreth&)wﬁl’g 6 M H@H(Srrm) lahd stirred for

d t - but de (127
TR o 85 PRGOS SRRt K00 A H P mAnL petad with

Et(ﬁqg (’ﬁQ %aéﬁc%%é'fg drifd 8%% Ls)}t) aﬁ&] theh QBE5ORY) é'ﬂd)geﬁllbged under -

e reacti on was

‘ redqu@imh@draMThh re:BOII/ﬁlglatﬂH@ w,; penifiedebt codrhe dhnontalo geapbéautilizing an

isqe SV TR 0D St DB Tme ERPOLTad e Silmesptic R

10.08 @mw)es eng, 1H§e W%@lﬂl t2H)97 sokd CiHlya$ 72 gﬁamz%mﬁ(th QH)! 7.42 (m,
and stir re for

3HD e7a%3t Gdo hH L (aelil 3Eh dh 8&1),\/@ 621(611@% NalGH(sadbD),dntd (s, 6H); m/z 482.

extracted with 20 Et CAc. The organics were dried with

NaCl (sat) and then Na2SO4(s) and renoved under'’
. Example 32 :
3 in.ano-dimethyl-methvl)-N- {4-methyl-3-[cyclopropylmethyl-(3-methyl-4-0x0-3.4-
dihydro-quinazolin-6-yl)-amino]-phenyl}-benzamide |
A solutlon of 3- (1 -cyano-1-methylethyl)-N-{4- methyl 3-[(3- rnethyl -4-0x0-3,4-
d1hydroqu1nazohn—6 yDamino]phenyl}benzamide (Example 1; 100 mg, 0.22 mmol) and 1 ml

of cyclopropanecarbaldehyde 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
aqueous layer was then adjusted to pH12 with 10% NaOH(aq) and extracted with DCM (3 x



reduced pressure. The resulting solid was purified by
col umm chromat ography utilizing an 1SCO system (10%
wove@btoz4s3£t OAc) to give 125 ng (59% of a |i gheCcyeBhad003334
solid. NV\R 10,23 (s, 1H), 8.03 (s, 1H), 7.98 (m
2H), 7.89 (d, 1H) 7.72 (m -3, ,7.55 (in, 2H), 7.42
(m 3H), 7.23 (d, 1H), 4.91 (t, 1H, 3.97 (t, 2H),
30 1%1)6'?-he( Skgamith werd rérho( & urtte) redhicePprésuretdnld; thetegui8e solidwas
Exanpl e 32 3-(Cy ano-dineth
purified bryeojume yomatortaphg ujikiziag am Ep Isygery PCM-methanol- ethylamine),
thexg fé}{ &st%% L al;‘%ﬁ')ﬁ% 121 a%ﬁog éﬁ%enagp waher}]tq %w%enz éﬁf&gh})\yellow solid

(333%)UNl\/ﬁ{t 10))f15 (s, lH) 7. 90 (s 1H), 7.80 (s, lH) 7.75 (d lH) 7.55 (m 3H) 7.40 (t,
- cyano- | - net

s 1HR38. @ 80072018 11, €6 1Dy, 655 T MY, 332k T3 2616 368, 190 s

[ ] I e (Exanple

sif 1 353, 2, 0365y [mEpo@ots] OST. Hibphzzsose (Exanp
cycl opr opanecar bal dehydé in 1 m of formc acid was
sti'rr%d at 70 Cfor 12 h. 6N HCl (aq) (5 m) was then

to the m xture. The solution was extracted with
et hefe foliB&in2H oflpobA® wadEteeea bl AYErov@fird HEPxAH18152, Qﬂm 3-(1-
tohgﬁHl%) \?\n‘%tr% 10Op (§19 6and gxt r%ct ed with %%\/I g3
10 cyand 1206y lethy3N- {mt@lzl} 3/oeBgi3¥oxo-44- @@ydﬁonummn- -yl)ammo]

nics . ye ed nde d pr re and the
phe%ggmzaﬁ’é @%ar&pm \s5 ant elf’ {ilé%te%gt% unrlraﬁtglﬁ i omat ogr aphy
EXT[I¢dhpéumn | SCO symvg(n (EK?I\/FrreTanoT et hy,}@m R84
th by Glson (0 1% TFA in acetonjtrile and water) to

33gi V8- G'Jyang-dhﬁethylght 1629 W R Bi2d (s(13B), 3% | 4BIVR] farfnaliabdehyde

2 a0 S0 o G TR Pes ableny” 2%y 400 (0
l |'l) m&h§l53 (Iﬁ@th%l'—'{h 67 857(79, émlbﬂ{) Bid@, (19) 1H), | 3. 20

(o o L Bhpe38: 05 (DS Be TS @ogl)

f ol 0 re y pr ¢cedut e of
Exa r?ﬁ’i‘y‘f1‘g‘ﬂu‘nng‘?qﬁ‘g ‘3%13-’%13&%%55’ ?bbﬁét hyl et hyl ) - N-
{4- rm}ﬁmim)]i hér3A yret )y, 4-:626)-631)4- di hydr oqlii naz¢l i n-6-y
') gmi no] Eenyl } benzam de (Exanple 1) and.the
i nditearased §t arting |material . Ex. Conpound
3= Cyamo—drmethyt——1t029(s— 1820 (=, ;
formal al dehyde nethyl)-N{4- 7.98 (s, 1H), 7.85 (d,
Ahple 33et hyl - 3- [ met hyl - (3 7.45-7.79 (m 5H), 7.30 (s,
I 3 :

Ex

: A athvle y . g ‘ . methy 4 ]
15 dih%drggumﬁ’zthnyd %lgmeﬂ;]hem%%&mldéw 1.62 (s, 6H)
A solution of 3-(cyano-dimethyl-methyl)-5-methoxy-N-{4-methyl-3-(3-methyl- 4 -0X0-
* 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

20 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. Purification utilizing a reverse
phas.e Gilson (0.1% TFA in acetonitrile and water) provided 210 mg of light yellow solid
(27% for two steps) as desired product. NMR: & 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,

A25 3H), 2.10 (s, 3H), 1.62 (s, 6H); m/z 467.
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3- (1- Cyano-| - net hyl et hyl ) - 5- hydr oxy- N-
{4-nmet hyl - 3-[ ( 3- net hyl - 4- oxo- 3, 4- 15
waldvgaeasgui nazol i n- 6-yl ) am nol phenyl } benzam deP@&I/GB2005/003334
sol uti on of
3- (cyano- d|nethyl-nethyl)-5-ﬂ&ﬁh0xy-N—[4-nethyI-3-(3-m
et hyl - 4- oxo-

Exampl 31ydro qui nazol i n- 6-yl anmi no) - phenyl ] - benzam de |
e 12) in 1MBBr3 in DCM was stlrred at 25 C

3-(4 d -methylethyl)-No{4-meth vl 383 -methuli410x0 3 dibydiogpinazolin-6-
yD&h ﬂg?fxen;ﬁ}eb'-@':bﬁj olcﬂ‘?l \fleﬁﬁ&l\hb&garﬁﬁieu“ on was ad) ust ed
0 2 Wth TN OH(ag). and tne organic |ayer- was 20

se pAfSDIBlBiilS@nbe d+($ eyaned-mefhdethat)e5-hydryey- M@Sm&ﬂ@m [(3-methyl-4-

OX%QT%AIL% gg%mmtl%h\sl%g@ w@%&aﬁb&%@mﬁmﬁggﬁf W0 mg, 0.257
mn%éy i€ f2CM drork - b*&élﬂﬂn%fd?&%‘i(ﬁﬁle (Bﬁ‘ﬁx}eo@okﬁﬁﬂolg G, (355 mg,

in-acetonitrile and water) provided 210
2.507 ingghol) ped basinmaddide (4 @Z90.0257 mml)sn apathnald Ode wae ﬂeated to reflux

for?lr OdIT‘E;salt \NvgsR Eﬁ??‘i‘?g bg&'llt(rzlt'%n % “?aéh?iw t_EL 'gﬁek%onie %ng: (@rate Was )
conkkhtratdd 2ded ﬂéduéé]'-@oprggsu?gal_rédrfhi ?ég)du? wald uflﬁed ﬁﬂi GlﬁoﬁfﬁPLC (0.1%
TFéog@mmggq ’amwﬁ@ebztowméag’smg of adfght Esdmmda(ss%) 'NMR: 5 10.30

& PGS o SR B AL DRG0, 10705 RZ965 DTS (m, SH)

7. 39I(mammoﬂ4ﬂw®m>dﬂ) 3.56 (; 1y, 3015 @4, 2HD; Y.L 1 9Ky ) DENERMEHE1.95 (m,

A suspensi on of

2HR 150 €y olAb 71z pet-hy | et hyl) - 5- hydr oxy- N { 4- met hyl - 3- [ ( 3-

net hyl -4- 5
0Xx0- 3, 4- di hydr oqui nazol i n- 6-yl ) ani no] pheny! }benzam de

_@mee 34; 120 ny, 0.257 mml),
“eth i-di

yl)bﬁqbl%y(}‘ﬂ)emml@e 0257rmo| ) "in acetone (10 m ) was

heated to reffux for 4 h. The salt was renpved by
fi | Arsetition Oéﬁe(Svmh@d -méthylphewixy)pad- mémyiqﬁmhmimtét{ﬁdasne (Method

106\;;§6€”t 03473 e ? d- fegaglﬁelﬁp%y@yi)%@ﬂ% L8 (128108 46; 89 mg, 0471
mnﬁﬁ)eéxﬁlrﬂdsb#ﬂoﬁy@ﬂlgla\ﬁﬂh@F\/R6tpﬂd Hrﬂvrhﬁil%l @50 %ﬂfmé rhl (ﬂ‘lﬁMF was

| ow so
tre;ijcq witkiHABU 2515(mg, Q.55 mercdSl. Z sr,lulb) Th& kdactiagn ﬁtﬁre(d&t SQPKC for 12 h.

Thez{_e'fl’ctlogm \g%)s @?fxcllﬁq)mtlgﬁ]i% a{r;arf-xtza,_q}ed \21&%'[&%2 Té‘q)orgaznczgovere dried
with Na t) and ﬁ}%n(l\l'ﬁa/ Kt})and%xﬁ@v&ﬁmd@ﬂedum ?rés@ﬂre q:ﬁe refsultmg solid

ano-1 -nmethvl eth

Waﬁ(Eél?r?gftdrhM 6031111@19( eh@mtqznrmwbmngazdﬁﬁiﬁ sestem)(Ey‘@akplhexmeM 1) to
eivR T LD 1, Pl SRR Bl YIR: HO2ASH D306 D) o110 788

(d, nH),(V2 i, 2H)1 036 (ﬂa5@Hm 360(nd 2H)@S Js, 3H), 2.14 (s, 3H) 171 (s, 6H); m/z
3- (1-cyano- 1- et hyl et hyl ) benzoi ¢ acid (Method 40 .

553rrg 0.471 20 nmol) and dii sopropyl et hyl am ne (246 L ‘
1.41 mol, 3.0 equiv) in 2 mM of DW was treated with
HATU (215 ng, 0.565 mmol, 1.2 equiv). The reaction

‘Exanples 83-148 50 C for '12' h.

The following compounds were prepared by the procedure of Example 36, using 6-(5-
amino-2-methylphenoxy)-3-methylquinazolin-4(3H)-one (Method 109) or 6-[(5-amino-2-
methylphenyl)amino]-3-methylquinazolin-4(3H)-one (Method 232) and the appropriate



The reaction was quenched with H20 and extracted wth

Et OAc.

The organics were dried wth NaC (sat) and

w0 b@a/ods26504(s) and renoved under reduced presBOT/€B2008003334
resulting solid was purified by colum chronmatography

utilizing an | SCO system (Et
give 114 ng of light yellow solid (45%.

Cik= hexane, 4:1) to

NVR 1

25
0. 34

stafting mprialg. C-mnr((m,nddw)are plriéd by,coluin chfo@8togtaphy bkihg reverse or

m 56 (m 4 7.36 (m 2 3.45 (s,
noﬁ?—%q ph eﬂ’“{r%dto hy.1. 71 I(_I)s, 6H) ; Sﬂz l;)53 Exan'E)I es
€1 on OW WeT e prepare At
E%Zo edureuci)11a _Exanpl e E?ﬁfgrgngb(s- i mzyz SM
3Aani 1Me2h>rret[lo§4 ﬂhﬂ@pzy) -1@499(@11&4'1}3&8'4176@01'}{)“8%@{5) “444€ | Method 109
(Method 109) or 6-[(5-{am no-2
met hyPpRERV4-a¥0-Adt - 3- a1 d.NEdDoB 1 A{(d(138) - one and 3-
Me he ri 1024834
bor) RO S A5 G TSR 1B T TP i ounad (methony-
wer =ybmy]ﬁ)ha@/1mmn®) umlH)l’W GH@TIJQEHIZ_};WB’S @S2, rgver se carbonyl)-
or mal_. phase chrorna g) 91/ rrgound VR |z
SM ?ﬁar yll%?pnzg)ate( { 4- mEt (_83 H}, 3.44ds (g{) Hig (s,8.147 ( g benzoic acxd
IH)| 8.31 (s, 444 I\/EtngJ{)log [(3-methyl - 4- 0x03, 4- |
1H) ) 816 (d, |H). 8.14 (d, 1H), and 3- dihydrg :
| 38?ui £ biGyands- -rifetid g d,| 10.36)(s, TH)E8.3( ds, 1H)) 8.20 (51 fésd Method 109
(me 0 pheny ’
7.3 QBW%‘ ]\ﬁFy-é}n ?é'}l'éonyl )lﬁ)cﬁggﬁﬁﬁ? ije?\zz@atlgg,s 8¢ (s and Method
3 3 rdfhylst- -2.14 ’
5-Hz [(C,yano}(ll %’?ﬁa;ﬂ 13158 9@9@@@@ s . 8. 20%
o\ [ bwimeninoatin.  of it JEN7. zw(snﬁﬁml%as | 7,58
(s, ’
I (3-’#@’?@}?@6%&1’2‘3@?@ ‘76152( ’(’\ﬁ)’ gr&,(s’ﬁHzig (s, 1§, 735
144 dkdaybhxenmia nazolin-6- (m 1H), 7.26 (s, 1H), 3.45
s~ vl \ ny\/'l nhon‘ | 3thiophene 2 .13 (s, 3H) | 1.76
395, %pg Cyatn- b m 036 (2-1F0), ¢4 (1 H), 8. 3ie¢shy 60| Method 109
s,| AL t D9
(S Ay, B2 h&?? 5 [N el 3y PR M BREC TP | and Method
1H) [, [Grnethyb #hoa- 3@( 3- Tetslaxh 14{)03@43«1%1{)77@@ ¢dy 1H 147
7.9 3 dro dui nazol i n-'6 1H)
7. 3411&‘1“’ ﬂﬁgnazoémzl (s 113‘91)7 34 él By AsHeni)y - 1, 3- 2. 14
(s, { 6H) t e xam de 40
4- Chﬁj&y]_ph%} 2 éz.l%gé%i)(%?@%@?& 32 (m 2H)
8. ﬁohmstgei\%qakmam | | | |
140 4- Chloro-N- {4-methyl-3- | 10.53 (s, 1H), 8.32 (m, 2H), 8.20 | 489 -| Method 109
[(3-methyl-4-0x0-3,4- | (d, 1H), 7.89 (d, 1H), 7.74 (d; 1H), and 4-
dihydroquinazolin-6- 7.56 (m, 3H), 7.37 (m, 2H), 3.45 chloro-3-
yloxy]phenyl}-3- (s, 3H), 2.15 (s, 3H) (trifluorome
(trifluoromethyl) thyl)
benzamide benzoic acid
41 2-Chloro-N-{4-methyl-3- | 10.48 (s, 1H), 8.02 - 8.15 (m, 4H), | 487 | Method 232
[(3-methyl-4-0x0-3,4- 7.94 (d, 1H), 7.75 (s, 1H), 7.50 - and 2-
dihydroquinazolin-6- 7.56 (m, 1H), 7.40 - 7.47 (m, 3H), Chloro-5-
ylamino]phenyl}-5- 7.24 (d, 1H), 3.43 (s, 3H), 2.17 (s, (trifluorome
(trifluoromethyl) 3H) ' thyl)benzoic
benzamide acid
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10.33 (s, 1H), 8.14 (s, 1H), 8.01 (s,

457

Method 232
and 1-°
M‘ethyl-3- _

(trifluorome

| thyl)-1 H-

pyrazole-5-
carboxylic

acid




7.23
3H),

di hydr oqui nazolin-6- 2H), 7.39 - 7.45 (m 3H),
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ethyl)-5- (s, 1H), 8.09 (s, 2H), 7.97 (s, lH), , 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-oxo-3,4- 3H), 2.70 - 2.58 (m, 6H), 2.19 (s,
dihydroquinazolin-6- 3H), 1.76 (s, 6H) '
yl)amino]phenyl} |
| benzamide . , _
101 3-(-1-Cy;1no-1-met_hyl 10.32 (s, 1H), 8.16 (s, 1H), 7.99 (s, | 588 | Method 232
ethyl)-N-{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),
yl)amino]phenyl}-5-[3- | 3.36 (s, 3H), 2.50 - 2.60 (m, 4H),
(4-methylpiperazin-1- | 2.2-2.4 (m, 4H), 2.17 (s, 3H) 2.18
"yDprop-1-yn-1- (s, 3H), 1.73 (s, 6H)
yl]benzamide




(4- et hyl pi perazin-1- 2.2-2.4 (m 4H), 2.17 (s, 3H)
2.18 yl)prop-1-yn-1- (s, 3H, 1.73 (s, 6H)
- WQ bjobezusadri de WO 2006/ 024834 PCT/ GB2005/ 003334PCT/B82(65/003334

Conpound NVR miz SM 102 5- Met hyl - N-{4-net hyl - 10. 32
(s, 1H), 8.87 (s, 1H), 8.57-G8- 400 Method 232
3-[(3-net hyl - 4- oxo-3, 4- 1H), 8.14 (s, 1H), 8.07 (s,

Ex:H) ,caﬁigoﬁnd di hydroquimedRl 1 n-6- 8.00 (s, ,1H) [ mlz/4SM
(s 7254 (d_NMethylpyrid yl)ani nolphenyl 3 1H)

102. 435 (\k;th)am)( {4-Teltyl( d, 108D (s,i 1k, 887 K3, dbl); haT{sl¢ 480 44 Method 232
(s, , 36 &s SJ{:I), , :%7 liG. 3 acid
103 gf&e?‘?zthﬂu‘%' KON 4 1%@1{;&“ S 103507, &Ii) 1H), | and>-
;- g9dlﬁ§dro§$ikaﬂwﬁhggd(g 3. OIQI)'”(EWH’)' 734[(£ 311{}87 |5¥|(d 4{ 1H), Methylpyrid
oxof Sa)mluo}w@m} 7.75 (dH)IH3 (57 385775, {H), 6H|, 187 ine-3-
qui naz lln yI)am noj H) 4 3H), : .
2. 15™M¢S man}i enyl } benzg %%38 ,’2%. 3% 3?9: fé 5104 carboxylic
4-Chl or o- N-{4- et hyl - 33H30. 63 (s, 1H), 8. 68 (d 1H) [ acid
8 14 419 Met hod 232 f(? net hyl - 4npxo- 3, _4- 1H)

108, o@{gt—Bygﬂ-N—%-gg (S 1@9)1 (s.D), 814 (s, 1H), 799 (s 441" | Method 232 |
di hydr o 1 7.4
A ks ng E@éx% h% -1 ?—18 ¥§7 ﬂ{%, (?1 ﬁﬁ% o 1 19nd Method
7. 4Box073 421ﬂ)ydm ne 2- FWHSC(HDBH2765L‘DQG(&H) ae) 7.22 (d|187

AH)|, 3.44 (s, ]2 18 (339 car boxy aécic 10%
4- I\/b@‘HWZ-ORP'{Gﬂl??é‘PIW Yo'836, 1), 3ﬂ31) §15 8. 20 (m
3H) | 14601 VE1ARE3232 3 h(sr Shyh4ox034 798 (3,

_1H) ph‘%:. giyfﬁs 1)§. 7. 58 ) <)3I| hydr oqui nazol i n- 6-

104. 604-CinloraHy-{4 Yneiﬂﬁ,ll-B—‘ 10@53((5;1 1Hgm 68 K&tIH)L 834 | 419 | Method 232
yl) 2 (d, 1H), 4 (s, | 3.34
(s) P mrabarond & o i ashondd by ishalye a1 is™ Sfpmas-
thy aB Ao guin ol”Pi%tBZam d& gt di e 58U‘ a4y ayl.- 311 (3- | cnl id
11 haRe em - AR AR USRS A Ga 1Y OTOPYIe
net hylbammo}pdlemylﬂ (s ﬂk@6 (n82©I) ’(éll 2148, (m7231 s, 1Hjne-2-
and |nél i N- 6 L. ( . 7140 - .
7. 56P>(r}ﬂm‘-’521)° %0)3?1 @aﬁ% §]‘€‘#§n§‘?)} -3%(8’7. 20 (¢ carboxylic
1H); 6.50 (s, 1H) 3 443}()3 car boxylic ' acid
indple-6-carhoxamde 3H) 2 17 (s 3H) acid :

105 | 4-Methyl-N-{4-methyl- | 10.30 (s, 1H), 8.08 - 8.20 (m, 3H), | 466 | Method 232
3-[(3-methyl-4-0x0-3,4- | 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)amino]phenyl}-3- 7.22 (d, 1H), 3.44 (s, 3H), 3.34 (s, (triﬂuorome
(trifluoromethyl) 3H), 2.17 (s, 3H) thyl)benzoic
benzamide ' acid

106 | N-{4-Methyl-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-
dihydroquinazolin-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 |




WD 2006/ 024834 PCT/ GB2005/ 003334

-59 Ex. Conpound NWR

nmz. SM 107 3-Cyano- N-{4-methyl-3- 10.33 (s, 1H), 8.36
wo(®pe/dHB34 8. 11 - 409 Method 232 [ (3- et hyl - 4-PeAvGE2045/003334
8.24 (m 2H), 7.96 - 8.08 (m_2H), and 3- ~
di hydr oqui nazol i n-6- 7.65 - “®%9 (m 2H), 7.49 - 7.59
Cyanobenzo vyl )am no]phenyl} (m 1H), 7.38 - 7.47 (
Ei%.H) Compbund acid berjzamigde (d, 1H), 5.75 (s, [k, | SM
344 (s 2H) 2 18(s 3H) 108 1 3. Dioethyl - N{4. 0 485
1‘I7s 3+€Dyan@-1\&$4 crsthﬂﬁ) 10.335s( &), 808 (:MeHHo8.1232 | 409 | Method 232
met 3: net hy, 0 3(d, ' '
it RS IRt G, 390 s, o oy | enas-
7.1 adi(h drolltr%az@lm@t hyl|-7 eB.i mamhl mﬁM@mmo] 6. 50 | Cyanobenzo
(s, 3.80 (s, 3H),| 3.44 (s, heng/i L
CSH phtrainsinbesyi} 3y | 3 G 1687 549 743 (meTHs 728 ic acid
- pyra car boxani de4C agi
4-F é%lrzg e et h |-|\L{4e(d1@.§)2§'x7%s(,k’clﬁ3) ?'48.(%%%()3, 1H),
7.98 (s 416 I\/Ethod 232.18961 381) - 3- [ (3- et hyl - 4-| 1H),
78 1HD 713 4-82 (m and 4- LLYQ_QAdIh\Ld_'rP
108 1% anatﬁy;l T4 m 11985 &, gg) 818 (5okH), 3.95 (s, | 402 | Method 232
qui p no] 4 0 (m 5
2H) ﬁ‘r%}gM [g;enz phen |]}7}Qéﬁ'§gﬁ’c}§%7‘§g(‘%é,mgm, 2. 2d30d 13
(s, | 8%b- 342d1}137dr(>s oi ¢ |at38)- 7.36)(m13M), 7.16 (d, 1H), Dimethyl-
4- Mt hox 9, 95 ( 3 H, 7./196,
(s, AR STy 5%*205\? % fﬂg%[“&%cng%wﬂ BH), 7. oH-
- 7] Bery-18t Z>1e5§ (OBH,@.% 340X 05 &, 4u9i hyqro 1H) le-5-
| (PR IAR SR (oyprad s stponss s 3 o Uoyao
qui 1aarbbxatm16€yl )am no] 1H), 7.02 (d, 1H), 3.84|(s, | carboxylic
3H)| nethyl benz. pheny|l } benzam de 3.44 (s, 3H),| 2. 4
(d,|6H) oic acid 111 N-{4-Methyl-3-[(3- 9..69 (|s, 1H>“
169 1 4Ifﬁuor&lﬂlme¥£yﬂﬁ &4; 1/52@1\!91?@}3@ 1334, 11—? 7.98 (s § 416 | Method 232
net hyl - 4- oxo- 3 1H), 8 - (m
and meglylérﬂ@rmedmhﬁnazdlﬁ)n?'@ (Q,H)H) 3755 1824 | (m |and4-
3H) Dy hydro-| n - 7.131 (n 2
2H) Oéo é% d1h ¥digq (m ﬂ%—b) z%zgf o n}’ll}i), '?Bg’ ' Fluoro-3
di h qﬁmaiolme@gﬂ:)émmm 7-7.46nd BHY, 7.12H)7. 3(13(.!:&41-05 3H) ,| methylbenz
3. Zlg 7-carboxylic | car boxam de , H)) 5\(s, 3aH. . -
et bsyabuesusaBse. P EeBost)dopdaatD, 2176 |17 3 aci
3H) | |
110 4—Méthoxy-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 77'46 (m, 3H), 7.19 (4, Methoxy-3-
quinazolin-6-yl)amino) 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 (s, | 426 | Method 232
methyl-4-0x0-3,4- 1H), 7.74 (s, 1H), 7.48 - 7.58 (m, and 2,3-
dihydroquinazolin-6- © | 2H), 7.35 - 7.44 (m, 3H), 7.19 - Dihydro-1-
yDamino]phenyl}-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 (4, 7-carboxylic
carboxamide 2H), 2.15 (s, 3H) acid
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15

-60 Ex. Compound NMR nfz SM 112 N-{4- Met hyl

11.37 (s, 1H),
woreaokaph4844 oxo- 3, 4-

10. 04 (
(s,

-3
s, 1H),

1H), 8.13 (s, 1H),

(3-

8.22 423 Method 232
7. 98P FGB1F/003334

e o PSP - - B S “W-\

ranata o PP

AR VE BRI\
Tl mr AT Ul o v

.

<l
LEAYAY]

and 1H di hydroqui nazolin-6- 7.81 (s, 1H), 7.69 (d,
1H), 7.40 - Indol e-5- yl)ani-f®phenyl }-1H 7.55 (m
6H), 7.20 (d, 1H), 6.55 (s, carboxylic ,
Ex.ndpE8mpoaag boxam de 1WMR3. 44 (s, 3H), 2.17 (<,m@H) SM
acid 113 8- Methyl -N-{A4-npthyl- 9 08 (g 1H) 39 -
112. S{LN( - Mety]- 34(§B Vet hdd.3238 11, [Q.84 et HYl é.zm 03423, 4 Method 232
8. 14 99 (s 1, 8-
G npEe By o165, §150 SRRy |7 1p |ana e
Met hmlhyaﬂoqumxi&lﬁm nO] rheslyds}lﬁ) 2459(( 112)Ll)7,406 89 (t, |Indole-5-
1H) 4 (s, azo 1 24 imdazo i di ne- |3H), )
3 55y1()@nlng]ﬂ)henﬂ}]1 | 759 Ca oRr .80 b 110, 658 Brfar dd carbosylic
2-chr .
2 n@\gféyé t4ib R d? - r;[H) 3,\%%@5  3H 3 |53 acid
11@}r08-wmylw mrﬁa]lyﬁ rr©t9r5yds ARRB93,8451 (m 2H), |438 | Method 232
. |hydrogU|nazoI|n 6- yl|!
am h&ICampdyhgioppseyl | 6e1r11z(én11é)e 789 (s, 1H), 7.89 (s, and 8-
3-Ch 7 0i c d Y/ )] was -
> de@%&g&gﬁﬁﬁ%’&% % 138, &P ?5%3(91( 49(237312"_710 | Methylimid
ime tnlydrﬂltnb}ﬁh):nﬂl}(4 met 24 @a, 2H), 6.89 (t, 1H), 3.44 (s, azo[1,2-
3- | t hi : 1
di hiyt® ‘g héng Yfﬁy 1By |] %iﬂw g? &agﬁ;)’l%b?sﬁzéﬂ? de (Exanpadpyridine-
122 2Qa1@>3Qarﬂrde0 14 mmgl) in 5 M DCMat 25 C flor 3( 2-carboxylic
m n| The reaction m xtjure was concentrat ed under _
reduced pressure. 2- Anminoethanol was added to|{the |acid

+

LEAYE>A | UU\/

80 C 10 for

|\ AV | LB LAY

30 m n.

Exm%gnr“educed pressure and purified by
epar atory HPLC NI\/R (300 MHz) :
- v sthyl

LA %3 L ~ =L

Y

The crude m xture was concentr at ed
reverse phase
10 14 (s
3 o

1H),
%3

d1h¥dm§uma£omigr_§1 FQ}E‘ME&%&M%& 1|_|)2 8 (3m44 -

(m 34leroB er3§¥t{eﬁzm3 id (8.031
e 115 The fol

511.. 15 Exa

ow ng oun

1H),

3.

64

F,(@ 33 ﬁh‘hol) Jvaﬁch(e& ,to 8 kbirringlsglution of

3- (bﬂmb@l%@ylfth@)#%@é@b'wdﬂB@é‘%ﬂe(ﬂleihb'lthw)rf’gmf%é 4-

T

DMt 2y PE lfrbr(B))-rAmOTbe ﬁ:.aét-mh Ih)mi\llre Giuas Rad@nirate 6 u;aﬁe}raadmtec) pressure. 2-

enz

ATpRRESS0067

g&ggq he cru e re51 ue c)ind th

g Qea\é\g)n21919x%r%2\;1a85:gsgned at 80 °C

Elmol) in 5 ml

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,
P prep ry .

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), 3.4 - 3.64 (m, 4H), 3.35 (s, 3H), 2.11 (s, 3H), 1.67 (s, 6H); m/z

511.

. Example 115 B
The following compound was prepared by the procedure of Example 114 using the

20

appropriate starting material and 3-(1-cyano-l-methylethyl)-N—(4-methyl-3—{[3—rhethyl—2-

(methylthio)-4-0x0-3,4-dihydroquinazolin-6-ylJamino} phenyl)benzamide (Example 122).
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-61 Ex. Conmpound 'H NVR mz SM 115 3-(1-Cyano-|- 10.14

(s, 1H), 7.92 (s, 1H), 7.83 495 dinethyl am ne
worwlapeasshyl ) -N-(3- (d, 1H), 7.62 - 7.68 (m 2P)T/GB2005/003334

{[2-(dinethylam no)- 7.47 - 7.54 (m 1H), 7.26 - 7.35

3-nmet hyl -4-oxo0-3,4- (m 2H),-®21 (s, 1H, 7.14 (d,

di hydroqui nazolin-6- 1H), 7.04 (s, 1H), 6.86 (s, 1H),

Ex] ]|209 Eburﬂdm?thw BBNMR 3H), 2.75 (s, 6z 2l M
nhpn\/l\ enzamide (s| 3H) 1 67 (s 6H) Fxanple 116

155 f|B-(IBCrenchid ani no) poop s, -1yh, 199 (5, 1N){ 48Fref #94 - BdimeBrylamine
t 4- di i i n- Gyl ) an |

o ARG o] B IEPMEARG % R | sk ohey ged -

Wth{@-ﬁﬁﬁ&ﬂ%ﬂ&ﬁm@)l 1 7hgr- masmadged7 5sbrasp- N { '

4- et hyI [(3
- rreti‘nylleﬂld!l 67@%03341' dil bpdBhdi2ddz.0lHn784yd) an no] phenyl

T LI e

addeﬂ]airﬁhé}om&ﬂm N BE3di(srst)y L. 95@5262}))/1111 arri ne |(0. 14
g, 72 nmmol ). Wth stlrrln Pd(PPh3)4 (0.0L00 g
o.cs%wm%heflz%@eml (03509 (spbldn3 mml ) were aEI_ded

anmd—te Teact T o 10 was_ warmedto 60—Cfor—4—th—Fre
reaction was then diluted with EtOAc (- 25 m),

xﬁni;gelmj t hrough a pad of Si02, and concentrated in
. Te crude product Was pur|f3| ed on 42 g Sl 02

dlhtyhﬁoghintamnp@%Qﬁhﬁ%mﬁen@}mb iBum 0! | (69 9 ; m z 467.

Exanpl € 117 b5- tnyl ant no) prop |yl -
{ 4 et mBPolj.l(ld; bnmmyﬂlasldslmxgbdsylzﬂi al iagdetmoptii baxzwhs' aidéd 5-bromo-N-

RN eI DRI TN X IO W,

(E)(a%ﬂ]"@SJP,}U @(m @)@rrﬁﬁmib and-CHON CZN“H Trlethylamlne (0.38 ml, 2.15 mmol)
neth 3- et hyl - 4- 0xo- 3 | hvdroqui nazel i n-6-

wag gd@qd)fg Hd\[,«ﬁmtl@)dpnop%ym-é @Eng(ﬁ;léég,lll@ mina)p With stlmng
Pabenplo Wﬁ ol 3ol i B & U o) s el reaction

wasl Wiﬁﬁecﬂtommh@ﬂﬁ}ﬂ h. TheBSPHGT ®addheh diutka lelthCEtOA'U”(& 25 ml), filtered
xture was _allowed to stir at 25 C for 12 h before

thr%le%wgpadf ot 5@ ead ARGt s of T Teqridepradert was purified on 40 g

Sl(?ﬁﬂﬁl%rﬁtb%tceﬁﬁb q‘i 5‘%5 &Qrﬁl\ggvdﬂg ?g@? ddﬁlt)e ?H%dlu%lh ﬁg a white

as el uen
solﬁl(@&%gm/héélltl e conpound as an off 25 white solid
(89 %9. NVMR 10.68 (s, 1H) 10.33 (s, 1H 9.10 (d, 1H
8.80 (d, 1H) 8.52 (s, 2H) WD 2006/ 024834
ExBaptddi2005/ 003334 - 62 |

vl)ammo]phenvl}mcotmamlde

A 50 ml round bottom flask was charged w1th a magnetic stir bar, 5-[3-
(dimethylammo)prop- l-yn-1-yl]-N- {4-methyl-3-[(3-methyl-4-oxo-3,4-d1hydroquinazolin-6-

'yDamino]phenyl}nicotinamide (Example 116; 0.05 g, .107 mmol), MeOH (5 ml), and 10%

Pd/C (0.05 g). The reaction mixture was purgedwith hydrogen and placed under a hydrbgen
atmosphere with a balloon. The mixture was allowed to stir at 25 °C for 12 h before being
filtered through a bed of Celite and concentrated in vacuo. The crude product was purified on
40 g SiO; using EtOAc-MeOH (5:1) as eluent giving 0.045 g the title compound as an off -
white solid (89 %). NMR: 10.68 (s, 1H) 10.33 (s, 1H) 9.10 (d, 1H) 8.80 (d, 1H) 8.52 (s, 2H)
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8.17 (s, 1H) 7.80 (d, 1H) 7.55 - 7.68 (m 1H) 7.40 -
7.54 (m 2H) 7.26 (d, 1H) 3.47 (s, 3H 2.97 - 3.09
W@ m06A283L. 81 (t, 2H) 2.72 (d, 7H) 2.18 (s, 3HCRGBZ005/003334
(d, 1H); mz 472. Exanple 118 5 The foll owi ng conpound
was prepared by the procedure2f Exanple 117 using the
appropriate starting material. Ex. Conmpound '"H NMR niz
8. 1$|\4 Jﬂ-g 75%0((151 @{gﬁ@s' 7%(%4'11{}@ 4@%%%((%%) 78262§1 ﬁﬁ[»347 (s, 3H)
2. 9iH)3 097G SL1E)2E) BB(k FH) 248 (5, 3HIS. TB(d, W mizary
oxo- 3-(piperidin-4-yl (m 2H), 7.36 (m 2H), 7.22 (m
2H), nethyl)-3,4-dihydro 7.16 (m 1H), 7.02 (d, 1H),
Ex3m! &(m qui nazol i n-6-yl ]am no} 2H), 3. 05 (m 2H),
2H), 1.94 phenyl)benzam de (s, , 1.53 (m
- 10HT he iol@mlqgwommundmmp@reﬂlw the pxpc@wrr: @ﬁEwnply 1\1i7 msing the
3-[(3-net hyl - 4- oxo- 3, 4- di hydr oqui hazo
i %‘“ﬁ%‘%o] phenyl }benzani de Upon purification

EQ.f Compound '"H NMR m/z |SM
3-(l-cyclopropyl -1-hydroxyethyl)-N{4- net byl - 3-[ (B- net
138y [ 34(1-Cyano-1-methy]l 10.08 (s, 1H), 8.23 (d, 1H), 7.78 (m, 535 | Example

=]

(o aeN BRI Ui TP eB B8 Yo A T °° |28

G{)Gkb@n@xmhﬁmylthe éhi |2HP CRTBQH, RS2 (R !zﬁyl by the
elijm nation of ' the hydr roup fromthe TFA

pr egegiyl)-A.Atdibydsari fi | dat )véﬁ? &4, INR3.67 (89 (

S Lo,
- (ZYI_TID : }]_rb%z&iflzé-é/l]eé‘ir?o 12.}%%0? gmA’%[é 9. 5523(5%’2@ ?%4 7. 30|

3. z@hé@l)bahﬁamlae 16 (s (8H)H) Lsszm( SOH)llTDBD (ﬂn 491)(5

[72)

QI—I\ 7A(m 2LHD Z

450 Exan'pl e 120 20 4- [(QICI opropyl am no) met hyI ]- N
Exi I@yl - 3-[ (3- net hyl - 4- oxo- 3, 4- di hydr oqui nazol i n- 6-
-—ﬁi}%m—n'o] phenyl | -3-(trifluoronethyl)benzan de A
3-($@yetopedpydfing 18 M- {DiHetHyl-3-[(3-methyl-4-0x0-3.4-dihydroquinazolin-6-

cycl opropyl [4-[ ({4-methyl-3-[(3- nethyl 4- oxo- 3 4-
I 6-yl ) am no] phenyl

(R Bugegh gt rc%wl%%zﬁ-ﬁmywowgﬂﬂy L ERABLE meyL 4

oxdl:SA-(ﬂhyxkaqlenmhnﬁ-ylbmdohimrg&}lﬁnfmmdé SExdmple 25) dtieing a Gilson

Pl £30 0 BFRJEGHEN i GRS B F GOmERINd Wagciorass by the slimination of
the:h'#)irox lé@u &onﬂ{m TF® présent \3/}\0 tﬁg glgﬁca%'d)lasolge&g NOIR: FHdb (s, 2H),

73 (d, 1
7. 7PC7/%E(ZD(3§‘/)0’D$3BQM 3§i)6233l7;l) 380 (my2H} 726 (d2H), 7.138(d( H), 5.40 (s, 1H),

3.4%[3, 32 § 311@?4) $h &ofi5 1 il %{&?65% 074, A5 5{“ .25 (m, 3H);

m/2430, il z 522,

Example 120
4-J( Cvclopropylammo)methvl]-N- {4-methyl-3- [(3 methyl-4-ox0-3.4- dlhvdroqumazohn 6-

_yDamino]phenyl}-3-(trifluoromethyl)benzamide

A solution of terz-butyl cyclopropyl[4-[({4-methyl-3-[(3-methyl-4-0x0-3,4-
dihydroquinazolin-6-yl)amino]phenyl} amino)carbonyl]-2-(trifluoromethyl)benzyl]carbamate

'(Example 47;0.088 g, 0.14 mmol) in 4 N HCl in 1,4-dioxane 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, [ H) 7.57 (d, 1 H)
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Exanpl e 121 5 The foll ow ng conpound was prepared by

the procedure of Exanple 120 using the

WG @s24364 mat eri al .

3-[6-[(5-{[3-(1- 10.32 (s,
Exanpl e 26 Cyano- 1- net hyl .
(m ethyl)benzoyl]am no} 2H)

ORI B S g

appropriate

Ex. Conpound 'H NVR m z SMARGB2005/003334

1
'_2 7.75 (m
7 43 (m 2H),

9 (m

%’D@ 6%522

8.54 (m 1H),

7.
2H),

96 532
7. 60

7.25 (d,
7.30H)7,45 (2, 12Eh) 3 epide D) 7.26 (88 H)m.362(s) 2sz3 8@ (s(, BH)ZI-6)9,(mZ.1HI72.12 (s,

Exanpl e 122 3-(1-Cyano-|I.-nethyl et hyl)-N-(4-neth}

_ | - 3-{[ 3- et hyl
ExamiplediMqui nazol i n-6-yl |

-2-(nethyl t hio)-4-oxo-3,4- 10
am no } phenyl)benzam de A

am n| um chl ori de

e Faifvine rormmgpng v propaedby (s Brasedursof Eytrapley 29 peine the

ap}g_é

16l @tart{r&’%ii&%lw

ono-3-nethvl -

0.26 g, 0.88 mmol),

pet hvlthio)auinazolin-4(3H) -one

E£M
14

tGmdpdlﬁﬁt 0. 25 9

0-
1Hq 7
\Nac
V\BC
si |
Mat| e
met
met
S0(
wat
rea
ext{r
PCY

dri

A ;ﬁg{f%flé i

Cf}faFE hegdedt; 100
ter ed
|edgzl)@eﬂxzoyl]mhmo¢}9
i als t hod
h 1meé@lelPen suspe
hlin}-4-Bx@monet h
ium ‘cyanide (4.8

@uinazolin-$(4fAs st

on m
S fbat i Bitar
o205/ 003334

ed and concentra

'@ NdRD| ) |

T t
SN
32HPﬁeqda(maainn7.@5 (Ba; |
2 b T AN (o0 79!

: 58.
B e
fHed at 75 C for 5 h.

quenched with water (5
(3 x 100 WO 2006/ 02483

D

“caesi um calr mdndtsM

0.3 45, m| 8.54 gn,1LH), 4%t (
ver OTﬂl§H§

i on n
puri f
ng

C aci

9 g
(25 n
The

0 m)
4

64 m). The conbi ned or

ed under

rediiced pressiire

gani g

E)ﬁn}ple 26

i xture
ied on.

d

) and
1) and

and

S were

.

he

resul ting residue was purified by col umm

0 give7.2 ¢

(709% of colourless oil.

ography utilizing an | SCO system (hexane-

_ 'E chrggﬁg

NVR: 7.90 -
3-({ Lyandil rmgth&@tlfvﬁ)rNJM'l)metﬂvl@O{denetﬂ‘H)Z{ (math’é@hl()rrn okbl3.4-

A mixture of N-(3-amino-4-methylphenyl)-3-(1-cyano-1 -methylethyl)benzamide

.(Method 87; 0.26 g,‘ 0.88 mmol), 6-bromo-3-methyl-2-(methylthio)quinazolin-4(3H)-one

(Method 182; 0.25 g, 0.88 mmol), caesium carbonate (0.857 g, 2.63 mmol), BINAP (0.040 g,
0.088 mmol) and Pd,(dba); (0.055 g, ‘0_.044 mmol) in 1,4-dioxane (6 ml) was stirred at 100 °C

for 15 h. The reaction mixture was filtered over Celite, concentrated and purified on silica gel.

4.10 (s, 2 3H) ;" mz
dihydroquinazolin- -yl]ammo}phenvl)benzamlde
m/z 498.

Preparation of Starting Materials

Method 1

3-Cyéhomethyl-benzoic acid methyl ester ,
A suspension of methyl-3-(bromomethyl)benzoate (13.5 g, 58.9 mmol) and sodium

cyanide (4.33 g, 88.4 mmol) in DMF (25 ml) and water (1 ml) was stirred at 75 °C for 5 h.

The reaction mixture was quenched with water (50 ml) and extracted with EtOAc (3 x 100



Met hods 2-18 The foll owi ng conpounds were prepared by
the procedure of Method 1, using the appropriate SM
wan@edesdum cyani de. Meth Conpound nmfz SM 2 Mep@yiGB2005/003334
3- (benzyl oxy) - 5- (cyanonet hyl ) benzoate 283 Met hod 136
3 Methyl 3-(cyanonet hyl) -5- neddoxybenzoat e 206 Met hod
137 4 Methyl 4-(cyanonethyl)thi ophene-2-carboxyl ate
mi)l §8e bbhbiadd oddagics ﬁleEé {ydd and concentrated under reduced pressure. The
2- (cyanonet hyl ) -1, 3-t hi azol e- 4-car boxyl ate 197 Mt hod
resylting r@l%twaﬁmumﬁéﬁ Py colug dyemanatanly Yilerpnan BSCQ gystem (hexane-

Et(k%%) %x%:gg @o@tdgwoﬁﬂé&yﬁnmh’/ b Y, 8.1 78% &, 144, 7.60 (¢, 11D,

758{@9&Hﬂ@nmdsylﬂ)38®th{)%m&azol e-5- 180 Met hod 160

car boxyl ate 9 Met hyl

5- (cyanonet hyl ) - 1- net hyI 1H pyrazol e- 3- 180 Method 161

dRsfoxygate 10 Met hyl (cyanorret hyl)-2-furoate 166
‘M—Ivghvd—*i& 11 Met hyl
5- ( Thafmivetiy tompsomdy wlem;ﬁepmccbby(;liequ@ceﬂlﬁr'é dfdMé¢tbad 1,68ing the

t ert - But h I |yl thyl)-2-- 393
et SYA OB on 1111 18

[pruoropnenylryacetonitrire ZI5 NVELN B
Meifi [ Cofiffoant hZ TR,

Vet 5-(cvanonet hyl)-2-fl uorobenzoat e 19

2 164| MebhyVBt (byhzyBoxyy Fapgamidesiyl joénidateor obenzoaf 283 B¥ethod 136

cetbnitrile

|\t |
3150 Mellmﬁdﬁﬁameﬁw)ﬁznethqxub@rgoste met hy| benzpA6 | ¥ethod 137

T T P B R, 2 i

5139 B@yi@Q@y‘dﬁBéﬁﬁﬁl)ngtﬁﬁi&&ﬁl&&%@lﬁte - 65-  Met hod | #8thod 157

- (-Cyano-l-nethylrethyl)henzoic acid nethyllester A

6 sol JMeéhvléfch@reyﬂa@wmmgthyIB@mt@: aci d net hyI &k} pMethod 156

7 e B G alelRGTTRE (o0v a5 v 135 Bl npMethpd 159

8 eq) { Mdaty18L( cyélolrmhﬂ)epf@eihﬁhenpﬁqg&ésdropw se| 880 PMethod 160

The|reaction m xture was stirred at 25 C for {12 h

carboxylate

9 | Methyl 5- (cyanomethyl) 1-methyl-1H-pyrazole- 3- - | 180 | Method 161
‘ carboxylate ! |

10 Methyl 5-(cyanomethyl)-2-furoate , 166 | Method 162
11 Methyl 5-(cyanomethyl)isoxazole-3-carboxylate | 167 | Method 163 .
12 [4-({[tert-Butyl(diphenyl)silylJoxy}methyl)-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 | ' - | 150 | 1-(Bromo

' ‘ methyl)-2-
| fluoro-3-
methylbeﬁzene ‘

17 Methyl 3-(cyanomethyl)-5-methylbenzoate 190 | Method 1 66.

18 Methyl 3-bromo-5-(cyanomethyl)benzoate 255 | Method 139
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The reaction m xture was then quenched with water (200
m) and extracted with Et OAc. The conbi ned organics
wowooe/ogesse£d and concentrated under reduced preBSLIGB2005/003334
The crude product was purified by col um
chromat ogr aphy utiIizing’an‘1@ix)systen1(hexane-EtCﬁc)
to give 55 g (66% of a colourless oil. NVR 8.05
Bd@hgdl9ﬂ 7.90 (d 1H), 7. 75 (d, 1H), 7.55 (m 1H), 10
] ] z 203. Methods 20-39 The -
: : da¥ed by the procedure of
Ih/gg %&ggl&%gtow@g%%mﬁgylm&%e rablatrﬁet@{l e%fé?' (VRHBY!1; 7.2 g, 41.1 mmol)
in Bl\ﬁé)wé&@l ol ywas ix(eatpémoﬂlohorimrrhwdmbt(ﬁg%) 4.Penid3.3 nanold3 eq) Methyl

0, Met.hod .2 es] o
iod e(‘t%*éh mdg/@firﬁnwwtﬁyﬂf e ARCHRX PRI GRS Stigea gt 25 °C for 12h.
ThéTFefabrYi n aidul/Bi %n@ueﬁcﬁ{eﬁrma’?water (%00 ml% and exthacted vinth EtOAc. The
-2-(2-thienyl)propanenitri
corab,laeobmganmi; werezﬁleﬂmmuybn@n(rated yaday-reduced pressure. The crude product

wai B S b SRR B RSB P st 086) o sive

5. 5}4%(‘66%; 0B a céufitfRWil. NMR: 8.05 (s 1H?1 7.90 ﬁd 1H), 7.75 (d, 1H), 7.55 (m, 1H),
ano- I-netﬁ%@ethyl) i azo 4car boxyl at e

3. 89255 3ﬁ§t h64 (5 6HYen @Ry |
5-(1- cyano | - met hyl et hyl ) ni coti nate- 205 Met hod 7 27
Met hyl -(1- cyano-l

Memmsma-_m hyl ) - 1- met hyl - 1H pyr azol e- 5 208 Met hod 8
carpoxyl ate 28 Met hyl

Thef @W&%ﬁanmoweéi wweé%rfmrsd by thePrgAedyte of Metherd L2, aising gl

apﬂyg&]ﬂﬂgSﬁ/I arfkBha|yibaie, 29. Met hyl

1-cvano-l-nmethylethyl)-2-furoate 194 N@thod 10 30
MMEI’( hﬂompound o m/z | SM
[~ ( =CcVvang.l tlo 100

20\et héoﬁqmyméd@mr@zwg@myﬂ)@wt@)zb@ypmmet b 38t 1) Method 2
(bmgg mz SM31
2-[4-17 tert-ButyI(d|phenyI)S|IyI]oxy}nethyI)-;-th|Eny

21 ] - 23- (@and\/ammm&aethm;tshﬁétnb;qpsmmctdcid @efBgl |[234 | Method 3
2- (3- Bronp- 5-f | uor ophenyl ) - 2- net hyl propaneni trill e 243
Met p&YSN3 33 Met hyl

B T e S BT

Met hod 134 35 Met hyl acetonitrile ,
5-(1-cyano--met-hylet-hyl)-2-f1 uor obenzoate 222 [Met hgd
231v 4\ Méthyl 4-(1-cyano-1-methylethyl)thiophene-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-methylethyl)nicotinate 205 | Method 7
27 | Methyl 3-(1-cyano-1-methylethyl)-1-methyl- lH-pyrazole 5- 1208 | Method 8
.' carboxylate .
28 - | Methyl 5-(1-cyano-l-methylethyl)-l-rflethyl- 1H-pyrazole-3- [ 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




36 Met hyl 3-(1-cyano-1-nethylethyl)-4-fluorobenzoate
222 Method 15 37
WO02006202#8340r 0- 3- met hyl phenyl ) - 2- met hyl pr opaneniPCTid 20045/ 3334
Met hod 16 38 Met hyl )
3-(1-cyano-| -net hyl et hyl) - 5?1%? hyl benzoate 218 Met hod
17 39 Nbthyl
Mathr cﬁmnbm(md cyano- I - met hyI et hyI ) benzoat e 283 I\/bmh!bd SM

Mot baald AW ST

Tt Jo B P Ly R S R A S DO L ach 21 | Method 12
”Eth)ﬁ]et'ﬁ_n{_lbﬁfpaﬁéﬂ%ﬁ@d 19; 5.5 9, 5 27.1 mmol) ijn 100

m df THF: MBOH H20 (3:1:1) was treated with [ithium
1 32y dr|@*(3dBrofo-98uogypheny P--méthyiptopaneniimde mi xt ur € as Method 13 -

ctivrlrad ot ’)I-Lf‘fn_r<1’)h Tha c-QJ\_Lanfc- Wer-e—r-efr %é

SO - L

3%ndqrMFt§bjL%é}ibf9r“é§’§E?5@) Zrieethyleropaasaiie was dil uped | Method 149

34ylhe ZS0R “‘?‘&mﬁﬁ g‘éé&fﬂgwfﬁ(p‘é’gfﬁgq 55% “was fil 3 2e4raed Method 134

35\/ashealeﬂvytﬁ(majtaeb 1-miathythiydy2-fluddBenddutd0 (s, {242, | Method 14
|

7 0 (¢ | 7gn(d 1L7RR (rLLH\ 7415 (m ]

36 | Ne@yl(%—(f gypo-k Irmgthylahylhé- ﬂwv&h@eé@tm 77 The222 | Method 15+ |
fot /1 %Y proce ‘
3K/EtHod HaRdide %W%ﬁﬂéﬁg Z-netylp gpa%%? i t hi ulm;i§ Method 16
3gydr Mbt@?t 3- bfbtyhnﬁqnﬁﬁuﬂ@btmly-s-%héthenzoate 218 | Method 17

- (Benzvlioxw)-85-(neth oxy Lhrch

3930 | Mefhg! &érqmwgt( h@ygznosl ﬂ?éb)ﬁ@hy%ﬁﬂﬁ%9 | ) benzoj #83ac| Method 18

4.4

2+ +5=Methoxy=TsophttatTc—acrd—<drmethyt—ester—4S
- 3- (Cyano-di net hyl - net hyl ) - 5- met hoxy- benzoi ¢ 220 Met hod.
Mehodagi d WO 2006/ 024834 PCT/ GB2005/ 003334 -67 Meth

nmpound m z SM 44 3-(Cyano-di net hyl - net hyl )-5-(2- 277
3-(eeyemg- tmethyiathdoenTaiedeid- et hoxy) - benzoi ¢ aci d 45

4 (3 QYA0; o IELON LN BARBRSEIAa k85 ELTRR AR 19:5.5 ¢

carboxy

274-khlodyrin- BO (Iil of TaiFoMeOFRHRY I(&:1 Hy wab erezted evithAdhivit Inaidoxide (1.95
24 d 47 _2- | - hyl hyl 1 h I 4-

g) 3}92;() 1%@%"1%?6 The m;@(&%%pﬁﬂggﬁ% °%t fo¥ 1% h. T}?e gol\lre%%soweere removed

under reduced pressure and the residue was diluted with water and acidified with 10% HCI to
pH = 1-3. The resulting white solid (4.83 g, 94%) was filtered, washed with water, and dried.
NMR: 13.00 (s, 1H), 7.95 (s, 1H), 7.80 (d, 1H), 7.65 (d, 1H), 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)benz01c 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




48 Met hyl

4- { [(tert- 260 Method 180

but oxycar bonyl ) (cycl opr opyl ) am no] net hyl
W@ oocfobases onet hyl ) benzoat e 49

188

' 205 Methaod 189

3-(3,3-D net hyl but - 1-yn- 1-y|%
y

&

50 3-(3-Hydroxy-3-neth

acid 51 13- (FVPInnrnnvlpt

b -3

PCT/GB2005/003334
nzoic acid 203 Mt hod
t-1-yn-1-yl ) benzoic

vnyl)hpn7nLr

2-(3-Bromophenyl)-2-methylpropanoic acid

Meth ¢ Cbgtpavmdhod 190 52 5-Pi perl di n- 1} yi/m 8Mtinic acid
207 | J o VS B YaVA
~e\JT 1 ul II - YT L~ A — U

44vet h cfa%o 3’5‘?@’?%‘?%_1?1513(3 4-yl ni cot i n?U EMethosigg ]

Met hg amﬁ% gth(g,g " BeaNSe Leget hyl et hyl ) nf cotinic acid
191 I\/Et ho g cl opropyl benzoic ac|d 163 Method
4335| 45T- C&a@bﬁpmbthb/lemyzl)ﬂybpiwnbdnyl ) bengzbiéc | Metltbd236
Met hod, 85 .. 58 (F [(Di met hyl am- no) car bonyl ] penzoi c aci d
194 | fEPRGYICESIA 5 | |
46~ ( BQ-3(1TE %}S' ROy Jey1JBRhIBE - T 230 FMBRIJacH: 27
yraz:)?ﬁg 5-¢C o‘d l|c aé/ledhlymé L
1 5-( La@ylano | - rret hyI et hyl ) 1 rret hyl -1H 194 Met hod 28
N a\WA'd I I L. laWal
y T A Lo

LG N T 5 RIS X - P ST S Y E Y RN
62 beiboRNRid - met hyl et hyl )i soxazol ef 3- {181 Met hod 30
carboxylic acid 63 2-(3-Bronophenyl)-PR-nethyl propanoic

48ici (| MetdylMe{[redt- 33 WO 2006/ 024834 PCT) Z882DREtAIABB4
-68 : -
5- (1 E’ﬁ%wr@ow&wy%fwﬁ%wﬁna@wb%nzoi | 208 Wet hod
35. %ﬂﬁo%eﬁq}hﬁ)—emaf@t hyl am no) - 1, 1-di net hyl - 2- 236
Met b 233 oxoet hyl ] benzoic acid 66 :

4%8- ( L3ﬂ§}£3nlakmethcéblhtyl-¥nﬂyy1)benzm¢ &@dobenzZﬁk B8R od
Lo Yal natl A.,acacor bhasod @~

\9) UI UIIC LILJ l1 LI L s Al _yl LI Y2

50 03 | REPTACOOR o DR Tt B BALS pyh 105 HiRgiod 168
4- caplaxyl ate oo » '

51 3-(Cyclopropylethynyl)benzoic acid 1 87 | Method 190

52 5-Piperidin-1-ylnicotinic acid 207 | Method 192

53 3-Piperidin-1-ylbenzoic acid 206 | Method 193

54 ' | 5-Morpholin-4-ylnicotinic acid _ 209 | Method 194

55 5-(1-Cyano-1-methylethyl)nicotinic acid 191 | Method 26

56 3-Cyclopropylbenzoic acid 163 | Method 235

57 3-(Morpholin-4-ylcarbonyl)benzoic acid 236 | Method 85

58 3-[(Dirhethylamino)carbonyl]benzoic acid 194 | Method 86

59 3-(1-Cyano-1-methylethyl)-1-methyl-1H- 194 | Method 27

pyrazole-5-carboxylic acid - - ‘

60 5-(1-Cyano-1-methylethyl)-1-methyl-1H- 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

63 244 | Method 33




68 4-Di nmet hyl am nonet hyl - 3-trifluoronethyl- 247 Met hod
214 benzoic acid 69

W@2{08/02a864 opr opyl - | - hydr oxyet hyl ) benzoi ¢ aci d POWGB2005/003334
Met hod 222 70 3-[ Cycl opropylgehydroxy) met hyl ] benzoi c

acid 192 Method 223 71 3-(1,I-Difluoroethyl)benzoic
aci 186 Method 224 72 Sodium

Mpth ceompeynd- (1-cyano-1- 283 Met hod 228/z | SM

ol YT SRyt BRI Vel UG coggor — | 208 | Med 33
‘ [(rregdﬂ(yl t hi o) net hyl ] benzoi c aci-d 74
-(0-Cyvano-1-nethylethyl)-5-1(4- 301 |Met hiod 215

6Emst n&-l[b{]penei}aylammb) -1yl -Yimmthyhi2- benzoi d 236i [dMzghod 233
3-(19}3 ?lg' -rret Iet hyl)-5-. 246 Metihod [216
[(d ﬂv Fﬁ”r?é‘i fhyl ] benzoi ¢ acid 76

66;: By 9@@&5@&9%%@%5%%&@8&%&& aci HZPRieMoasEny |

pbr onoi"sopht hal at e
3-(1a<m§1'ano | - met hyI et hyI) 5 [ 3- (4 325 Met hod 227

67'V}NE: 1% (g'fr U@%ﬁ%quapgﬂéliﬁlpé) -4- caxybox§/h<?' ] efmbzéoﬂf/{eth?;f hd

-mef fyhet hyl ) - N-(4-net hyl - 3- n!trO-phenyl)b@ﬂﬂ@&bﬂl@ )pyrimidine-
m xture of 4-nmethyl-3-nitroaniline (2.74 g nmol

(fL-cyano- | -methyl ethyl) 5 benzoic 4cid (4\719{1111?@76{)’12419

A A o N BT L

sa{z@f@yjmdet hyl am ne (3.48 g, 27 nnol )| in DV (30

|
I\\Anc stirred at 25 C for 12 h T ction
X

Bri( érGMﬁb)pmnylhfd diydypynthplivenzais acitbn) 20shMgthadi2g?2

Ry B TR e P el 4R ooty Coy AP a2

TPr epsu| @-D@ﬂardeh@l)ibe@&éam product wameuMetioad2hy

col iim chr onmat ography utilizing an 1 3CO system 5
72 hek Sodiumt [Breiboxy-gf lveyadod-g (53% . NVR3 [IMleB@dRs -
1 7. 40-7.

95 6 3.P0 (s, 3H),
1.H23' Qly?“é%sl)l’hﬁ?k%”‘ﬁ%aner%‘f?{’& gmm Ig)a The | ol I(gvm ng)

7§0m991([‘1t§laﬂ@flemé’th§l@ﬂfy®d5 by the procaul@ Offetdliod 78,
usi thé 10 appropri‘ate SM Meth npound m z SM
(methylthio)methyl]benzoic acid -

74 3-(1-Cyano-1-methylethyl)-5-[(4- 301 | Method 215
. methylpiperazin-1-yl)methyl]benzoic acid _
75 | 3-(1-Cyano-l-methylethyl)-5- 246 | Method 216
[(dimethylamino)methyl]benzoic ac1d
76 3-Bromo-5-(methoxycarbonyl)benzoic acid 259 | Dimethy! 5-
| , | bromoisophthalafe :
77 | 3-(1-Cyano-1-methylethyl)-5-[3-(4- 325 | Method 227
methylpiperazin- 1 -yl)pfop- 1-yn-1-yl]benzoic
acid
Method 78

3-(1-Cyano-1-methylethyl)-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)



79 3-(Cyano-di net hyl - net hyl ) -5-(2-di net hyl am no- 411
Met hod 44 et hoxy) - N (4-net hyl -
WO piobopisphenyl ) - benzam de 80 PCT/GB2005/003334
3- (Cyano-di net hyl - net hyl ) - 5_ggt_.hoxy- N- (4- 354 Met hod
43 net hyI 3-nitro-phenyl)-benzam de 81

and]'\_&&gmp ll@p%iﬂq]l)‘fit {%?% gﬁlégnf?glé ;rg' E%ﬁb&lgi) vga%%tirl\l/%cti DO oC for 12 1.
Thd¥ehdioMahitire 328 dfLheR KM EMAmdkh &y wadel wilBRathe tThe drghfic phase
wasNixqegﬁll eth d t hi ophene- 2- car boxam de 83

(gathartdr Hphdiayd0«(B- The ©jvand was reagayef/by estced pressure

o5 MRS S PS 15 B50 PRSBgsD g o 50 v

5 (heﬂzﬁlecﬁltﬂﬂw) td grvﬁﬂtéhg (305 NMEENe80 @e1185 SMet(bylH), 7.40-7.95 (m, 6H),
, -4-yl car bonyl ) benzoate 251 Morphol i ne and
32@(3 @Hé’tlh@dﬁeﬁﬁbd’i‘@ﬁ% benzoic acid 86 Methyl
3-[ (di met hyl am no) car bonyl ] benzoat e 208 Di net hyl am ne
~and 3- (nethoxycarbonyl)- benzoic acid WO 2006/ 024834
- MelodsGB2815/ 003334 - -70- Met hod 87

- N-( -AF]@P?Y )V?% met hyl gglg%ll)g%b%c%ﬁ pchedure of Method 78, using the

10 app?o;(ri]a’t&g@lno | - et hyl et hyl') - N- (4- met hyl - 3-ni tro- phenyl )b
mde (Mthod 78: 4 g, 13.9 mmol) and 5% Pd _on

Meﬂr bﬁinmprouh;ldram ne hydrate (100 rﬂ) ami/mt HiaMoI 5

(10 o rr\'Fln\/‘-Fnr o ;vvnnlqj-

T SN (S RO (i «%@m@hﬂe@awoy 41T T Metheh g
t he éﬂhhﬁ)@aﬂ/% m@%ﬁﬁ??@@éﬁ’jg%&%dé gduced pressure.

The!| resi‘due "was um_chr onmatlogr aphy

80UST 18-(@parl oSG ety nenhy(poxenieoxt DAY t d Ipdve Method 43
(91P9 of _an orang um N 9.95 (s, |[1H), [8.00 (s,
1H) m?ﬁ)grb%ratfo-j?gﬁ Yl)gbef’@a?*t% 1H), 7.55|(m [1H), 7.05

” - - - ,
L A R
f ol mhygeth)d}rbmphd& BAearbommﬁared by tjhe prlocedure of

Nat '\n Q7 ncinn nnr at-e ShA Mot b o A

,825M 'N-(4-Methyl- 3-n1trop‘hen}‘71yz (T Teyano-I- ' %t3'0 T Met w“iS'" i
methylethyl)th10phene—2—carboxamlde '

83 N-(4-Methyl-3-nitrophenyl)-6-(1-cyano-1- 325 | Method 155
| methylethyl)pyridine-2-carboxamide
84 N-(4-Methyl-3-nitrophenyl)-4-chloro-3-(1- 1358 | 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




10

88 N-(3- Ami no- 4- net hyl phenyl )-3-(trifl uoronethyl)
benzam de 294 Method 111. 89
wOR(8/028B8N0- 4- met hyl phenyl ) - 4-chl or o- 3- (tri f | upecEBRVEI003334
) 330 Method benzam de 112 '
N- ( 3- Ani no- 4- net hyl - phenyl ) -3~{'cyano- di net hyl - net hyl ) -
5- 381 Method 79 (2-dinethyl am no-ethoxy)-benzam de
Meghod 87 :

N-OE A0 DR R ' pdh ARy - methy!) -
N- & roﬁ-dfet(m}dyﬁﬁtem¥héth§ae1¢1§z})QymdthWBtﬂiubqﬁlbWI)benzamlde
od 81 thiophene-2-carboxam d

(MRFI’P@» Thit Bol 42 mﬂb*ffﬁ%ﬁd)on@ﬁ(bpndp élﬁémimﬁévﬁwf:e@ AGmD and ethanol

5 (10% K&) \BE %9 ? ﬁ)yxiehH)'( %)rl'ﬁ)erp Zﬁ%nls(f?xreﬁ%( §6n’é ?orQM% Pd/dC yas removed

3- Amino- 4- met hyl phenyl ) - 4-chl oro- 3- (1-cyano-|- 329 -
pum@@%@dc@qmn ﬁh}(qsg}qt@rmhy)%g}gza@rﬁs@@ system (hexane-EtOAc) to give 3.7 g

( I h I
O Tl b N DS R A I T G 4 755 (.
1H2,00685 Q2483 4. MBEB-BQHHS)! BR33834H), 205 I‘Q&aBM)Cb&‘@@ﬁH),rrh/z 293.
SM 97
N- ( 3- Ami no- 4- methyl phenyl) - 3- (1-cyano- | - et hyl ethyl)-5
Metﬁé’ds éRpovet hod norphol i n-4-yl et hoxy) benzani de 200 98
no- 4- met hyl phenyl ) - 3- (1-cyano- | - methyl et hyl ) -5
( 2The follovting eempgrinde wiet prepared hy drermasgey! Adethed 8D using the

ap}ﬁp?%atﬁMo 4- et hyl phenyl ) - 3- (1- cyano- | - met hyl et hyl ) -5

by lﬁlﬂidlt()lnethh Yﬁ@ @Nrﬁtedbds&oﬁc&ﬁrra&ﬂmﬁhﬁ@du&ﬁ éressure The residue was

M(dil?’ EothpGrinaod m/z | SM

bt hvl i perazin-1-vl) propoxyl benzam de 202 100

88\ ( 3- Ah{3rAmAncvdinmathylpleamyl)} 3-@rifluoromethyl) benzamide 294 | Method
-(1-¢yano-1-nmet hyl ethyl)-5-[2- 421 Method (1 o 1
- met hyl pyrrol i di n-2-yl)ethoxy] benzanm de 203101 L

gov (31 ;mﬁl nd It H 1)\4-chloro- ?ﬁy"’% rdmehl} NOXY B39+ Method

1- 43 cyano | met hyl e ) benzam de 204
102 Nbéﬁz-ammmo 4 rret hyI phenyl) 3 112

\\\\\

RN ALV T A A eSS @mggm oyl | 381 | Method 79
-Ammg%ﬁgféﬁhﬂ)ﬂn%e&){éﬁy);’benia}mﬁé’ano “methyl ethyl J-5- |

91 N-(3-Amino-4-methyl-phenyl)-3-(cyano-dimethyl-methyl)-5- | 324 | Method 80

methoxy-benzamide

92 N-(3-Amino-4- methylphenyl) 5-(1I-cyano- l—methylethyl) 300 | Method 81

thlophene 2-carboxamide

93 N-(3-Amino-4-methylphenyl)-4-(1-cyano-1-methylethyl) 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-chloro-3-(1-cyano-1- 329 | Method 84
| methylethyl)benzamide |

96 N-(3-Amino-4-methyl-phenyl)-3-(cyano-dimethyl-methyl)-5- | 380 | Method

methylcarbamoylmethoxy-benzamide ' 199




[ (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(3 -one
wWQ200ai024336- br onobenzoi ¢ acid (5.00 g, 0.023 noPQT/GB005/003334

reacted with N5 nethylformanide (40 m) at 180 C for

12 h. The reaction was quench®d-with H2O and the -

resulting precipitate was coll ected by vacuum

soli ri' mz 240

Meétht Il @ondpound gi ve 5.26 g (959 of a yellow whitign/z | SM

Met hods 105-110 10 The foll ow ng

9t on‘po@h@sAWém%%n%bﬂpb@ytﬁﬁ -( heyqmoelcathydetinfl)-M2hgd23 | Method
104, {usi ri at.e am no-benzoic acid
(comrercn]g(f1 4?5{7%?&5&%82%?833 ot herwi se i ndi cat ¢d) 200

Met h | Conpound

ogind t Me(3-AaRRd- @ﬂﬁét@} Nﬁh&@l)@m -8$an@S] - ﬁkﬁfyiétm) RRD E11143% §-Method
7- Chl ormsriginmbtykefhauibeazanida- 4( 3H) - 195 Met hyl 201

aci d

Comabund ml"z gl\/l 107 6-Brom-2- et hyl qui nazol i n-4(3H) -

B OB G SRy O ot 09: e OB S7kond A3 dethos

B34 -NiroFBRA0G-A8RR34 - 72 Meth 202

16010 2 NagH- Amise-hmasteiphenyi)e3-letyinoshmethgBthyl)-5-[2- | 421 | Method -

l@t ri ﬁ@@wﬁwethﬂpmbo@r(l -eyanerli-aethy Bthy])-54 97 Method
LRt t hyl
o ap U rpary Bt DERBdl 17 g o 25 c ‘T

g]' glr ?f—o cfﬁ’ﬁ'rﬁ% d’i)%%-é/?)fg:@ké]ber}zga%nyb thod 127 203
16% (51 Mmm&m&ﬁ%y@;&n@&y_’) (ﬁue%&%lhﬁétﬁ&@)lié 435 | Method

met hyl qui nazol i n -on

6- Br O RYAND: W@Fwtbﬁgheqmmdzm . n- 266 204
et nd AT, 3 RO L OBR R R Fany 512" | 36 | Method

-t ri 1 metioxyethbyy)bereAmads de A sol ution of 205

- et mne (3.64 g 24 mmol) - and

213

m n. The react

i on was then gquenched wth water (50

m) and stirred for 15 nmin. The solid was coll ected by

filtrat

ion and washed w th hexane. A second -

6- B}{)g,% 9fneﬁl%du%%ﬁn,9@,flge§ﬁeed fromthe filtrate to give

otar yrei

Ol 100% of white-Ilight yellow

SOI ReAmidbFS-brondhefvic ddifl (5.00 §60.028 mdhwas Fedtted With BH) ,
5 me&y}f%rmamlde (40 ml) at 180 °C for 12 h. The reactlon was quenched with H,O and the

resulting precipitate was collected by vacuum ﬁltratlon to give 5.26 g (95%) of a yellow-

white solid; m/z 240.

Methods 105-110

10 The following compounds were prepared by the procedure of Method 104, using the

approprlate amino-benzoic acid (commerc1ally available unless otherwise 1ndlcated) and the

‘appropriate formamide as startlng materials.

Meth | Compound

‘m/z | SM

one

105 7-Chloro-3-methylquinazolin-4(3H)- | 195 | Methyl 2-Amino-4-chlorobenzoate

106 6-Bromoquinazolin-4(3H)-one 226 | 2-Amino-5-bromobenzoic acid




10 (m 2H), 8.40 (s, 1H), 10.62 (s, 1H; mz 324.

Met hods 112-113 The foll owi ng conpounds were prepared
whyooslozisps ocedur e of Method 111, using the appeDEBR@EB03334

benzyl chloride and am ne. Meth Conpound mz SM 112

4- Chi or o- N- (4- met hyl - 3- ni t r ophenyl ) - 362

4-Chloro-3-(trifluoromethyl)benzoyl

Metht | Cobinpoundet hyl ) benzam de chl (hi/iz( &M Met hod 114) and

’_4__;'3 hasl Safi-t-r.o-nhenvl] and.ne 1
107 ( 3t @%%Qﬁemthquwmqum é(ﬁﬂ)i\/b:rﬂéﬂ 244 mamd5-bromobenzoic acid

di met hyl am ne trimethyl propanam de {15 WO 2006/ 024834
PCT/ 005/ 003334 -73- Method 114

168 Ch @-Ohio'iro-(?’tlhbﬁh}ylfﬁﬁﬂﬂﬁujw ) benzayb [adipsd g7 A _
sol uti.on of 4-chloro-3-(trifluofonetthyl)benzoic acid

(1. ozd]gyrmpl - @fﬂgne oxal yl  chloride (0.59 ni, 6.81

o1 P SO —BeWM(16
) Vet B o [35%] ML ent s wero
rermvmdthymldefazmedm@eg gaeessure. [The|resulting product
Hilized without further pugifigation, mfz 244.

WasS.

13t hioktBrargo '3Hé'C¥QPFQRY\lﬂlwgaZ@blh'pouna6 2-Aminsaf-bebragbentrc acid and
pr ociegld Met hod 114 using th ate
st ar 2?(n‘é]ﬁmal%er-i als. Meth Con'pomd y%ﬁfﬁ% ,

2-(3- Brormphenyl) 2- met hyl propanoyl chl oride 263
. Method 63 " Method 116
-3-(3- m)rphol in-4-yl propyl ) qui nazol i n- 4(3H) one
qui: 0 3 g 106; 200 ny, O0.889
' CCB , 3.0 equiv) was
, r e aaﬁt ﬁzdut‘mrt df Mmé&ybhlrﬂtf@ph@g}/drﬂlﬁe (R60k) Iﬂ&nﬁxbﬂ)’fanﬁwrmﬂuoromethyl
Emjcrl) i n DVF 3n1 at 50 C for 12 h.
3 be??é’é( ehlendss. qhiare (W@amSéB@@ﬁea@tl@omemaﬁnne (4.85g,48

e o Jtza; OLASBES mrsec%} 86! iy
- Na2SO4('s) 'Ir'he solvents were rem)vﬂ% B)wats é?l%mmhed with
waar ¢ 8@ m)eandBhiered el St inimg Thoball \@&Iﬁ)lln‘gpd Bﬁ%tcumsﬁlﬂmedn and washed
%t hot AI sl“el.‘rcct)lllqcf3 érop B gc;l{cll v%e%tclo eéte%om tlsle ﬁlt%a(t)e {\(/)E give gtotal yield of 7.78
g (100%) of white-light yellow solid. NMR: 7.35 (m, 1H), 7.66 (m, 1H), 7.87 (m, 2H), 8.15 |

10 (m, 2H), 8.40 (s, 1H), 10.62 (s, 1H); m/z 324.

Methods 112-113

The following compounds were prepared by the procedure of Method 111, usmg the
appropriate benzyl chloride and amine.

Meth | Compound } m/z | SM
112 4-Chloro-N-(4-methyl-3-nitrophenyl)- | 362 | 4-Chloro-3-(trifluoromethyl)benzoyl
3-(trifluoromethyl)benzamide _ _chloride (Method 114) and 4-.methyl—
‘ | 3-nitro-phenylamine
113 2-(3-Bromophenyl)-N,N,2- ‘271 Method 115 and dimethylamine
trimethylpropanamide :

15



10

The. follow ng conpounds were prepared by the
procedure of Method 116, using 6-
whe@aoeusdhazol i n- 4(3H) - one (Met hod 106) and t hBCT/GB2005/003334
appropriate alkyl halide as starting nmaterials. Meth
Compound m z SM 117 -73-
6- Br ono- 3- et hyl qui nazol i n- 4(3H) one 254 Ethyl iodide
Méth8d @18r ono- 3- (cycl opr opyl net hyl ) - qui nazol i n- 4( 3H) -
h ne Qhrom de 119

| ) - qui nazol i n- 300

5o észooé‘f"ofé“%%% 288, RGPS 9BOLIZHS00 vt v

chirige (OrBS 81 (@8 Y fimenis L. E)aqwx atidnmtaiytio BMFyqspamy}IeDh:M J10 ml) was

stl%%f %(Z?Sd%nﬁg thhf[]f%%fg\t/e%ristz\ie Lr”er?lggeo un%er geﬁl_ged pressure. The resulting

| prétubl WaPatdikd hﬂmeathﬁahﬁéﬂﬁmﬂéhﬁbﬁi m/3344.

3- (Chl oronethyl) - yl)nethyl]qU|nazoI|n 4(3FD one
met hyl pi peridine 122 Benzyl

Mép | &q-{lgrormﬂ- o?(oqw nazol i n- 3(4H) - 457 Met hod 206

yl ] pi peridine- 1 -carboxylate 123 tert-Butyl ,
[ 3 (Iﬁe lﬁ(ﬁlﬁﬂﬂné c@iﬁ?@lﬂidﬁﬁ@?sq%gp'hlé;ﬁ ¥hHhe pash3aiMeidTaMetRE 114 using the

py carbanate Met ho
aPIBfDB‘F%tﬁé artg1g[rpgtelga & met hyl -1, 3-di oon an- 4-yl ) et hyl ] qui

o] —onme A sotutTomof
N{’ab?% Ca MW 3- di hydr oxypr opyl ) - qui nazol i| (88 ori e

1i?5\/bt nQd- Er%&opﬁerﬁ@oz%ﬂglpfggar{m&ﬁloh& 263 | Method 63 -
was treated \

di et hoxvpropane Mt h

p-tal uenesul foni ¢ aci d (50 ng). The reaction stirred

Mfﬁrd}iim n and was then quenched with 10% NaOH(aq) .

15

20

ac_tion m'xtUr_e was extracted wth Et OAc, and
6-Brafho0t- IR HoeshoMBL Ly IBFdpRBabMa el 43 A% bnt hen - Na2SO4A(s) .

The organics were concenirated under reduced pressure.

The 6riouiontingzaliot4(@Hase (Method il 66 299 m@mﬁﬁ? mol) and K,COs5 (369

mg]_Ef?qv?xgqug hq%u?/é a]s_geacped %%f%f:f)lgﬁopg ?rp olg)gc(}lé&s mg, 0.889

moBly in3BRIF (Behhadsdas fc(r61 2@h Tae @eal@Mblh dJlaQ q&en\éhéd wah BB dad extracted
acid tert butyl ester A sol ut

with EAsy Ebeorgaiigs wistardrigd by I\Jqﬁl@sa@ thngqu%D Yhe polvents were
w1 SRy B MRS K B e s

pupBdatioaphzt358n was heat ed to 80 C for 10 h. The
sol vents were renoved under reduced pressure to yield
t he '

Methods 117-123

The following compounds were prepared by the procedure of Method 116 using 6-
bromoquinazolin-4(3H)-one (Method 106) and the appropnate alkyl halide as starting

materials.
Meth | Compound : | ‘ m/z | SM
117 6-B:omo-3-ethquuinazolin—4(3H)-one- . 254 | Ethyl iodide
118 6-Bromo-3-(cyclopropylmethyl)-quinazolin-4(3H)- | 280 | Cyclopropylmethyl
4 one | ' . | bromide
119 6-Bromo-3-(2,3-dihydroxypropyl)-quinazolih- 300 | 3-Bromo-1,2-

4(3H)-one propanediol




10

15

20

desired product as white solid; mz 229. Method 126 20
5-tert-Butoxycarbonyl am no-2-chloro-isonicotinic acid
wa@eloeusson of (6-chl oro-pyridin-3-yl) carbamnm BCEHGB2005/003334

- tert-butyl ester (Method 125; 4.0 g, 17.5 mml) in

ether (40 M) at -78 C was t1%ated with
N, NN N, N-tetranet hyl ethylene diam ne LO 78 m, 5.25

MER| | )Cothgotndyr i nge fol | owed by drop-w se nggd sjvpn of
asalution of n- Ruli (1 6M 32 8 ni h2 15 mmpl) The

120es || |6- Brognad 3¢} {(rettdunddlimethyb)sibn] oxstsethdpt| 38¢ | (ZBBOuwethoxy)-tert-
2004/ 0248%';1 P@,}QGB2005/ 003334 -75 for 1j|hour bThﬁd' 1sil
r ead BRI QR8s then warmed to 0 C flor 1pPWYhdigeylsilane

14her &Bﬂfnﬁﬂﬂ[g met?m?lp%er@@ég) was bubbl ed sghr JBI—QghltoP&nethyl)-l-

sol Jtion f mn and the resulting m xture o
sti r| dnetlod lqunapdlin-43nE. . The sol vent Was r pmethytpiperidine

T e M E M T

sol i ealdeet Nadrb te collected by filtration;.
mz %ﬂe‘m}}w@%od f27 '%r%?}nﬂ%o 2-chloro-isgnicofinic

128ci d text-Soiryd{3-¢orbufm&4taoguibatadinyidfbony| | 383 | Method 207
am no-.2-ch i sonicotinic acid (Method|[126;| 10 2.06

g, y@"%hfar A&t hanol (10 m) at 0 C jas tfeated

"W th a solutron of HJ 1 n dioxane (4N, 2.3 m ). The
resulting cloudy solution stirred at-25 Cfor 1 hour.
Methed 324 vent was evapor at ed under reduced pressure to

af f r .de : . .

5- FAUs@[lﬁroﬁ'olﬂ BIHr@IBGI’BZ@I ﬁdmgdﬁng&%%wuuﬁzﬂﬂm ﬂl@W))one élb/[ethod 119;
2-met hyl - 5- ni t.rophenol (1.00 ) and
30Q mgp}. Oé mng) gy, methsxwr@mre\% mhkyvas Eratehyiba- tphlemwlfomc acid

(50%:?{% ay]&i stirfRAGhE P4 \ﬁ?gnchf'ﬁg %gg /oﬁﬁﬁ%ﬁgd fltﬁqgﬂl&aaH(aq) The |

r eac I Oon was quenc
reaetidir modred wais teRtridtédwith Fa@ Aoy grthe srgasice ware (ﬁ(éd\lbytl‘ﬂ‘aCI(sat) then

Cl (s t hen Na2SO4(s The ;sol yents 20 were th
Nax@%&v ﬁh%ma@%wsr%@G&@ﬁcwré@éweertrsc\f@eé@retSﬁged&q tegilting solid was

hamzt
P8 Shind i B0 SO MR8 o 1 e 7
mgg8{%) Némhyﬂf—-v{hlwsoh@,phéﬁéﬁy) 2-ni t robenzoi c aci.d

(Method 128; 1.72 g, 5.40 mmol) 25 was dissolved in-

MeCH (10 m). Pd on carbon (30% (100 ng) was then
Methlsleths The reacti on was then placed on a Parr

hydrogenator. at 50 psi _for 5 h. The reaction nixture
(_Géw ro-gding3-yl) arbamicacid tgH-busyliester and t he sol vent s

oo] Ao ﬁi&’%ﬁ%‘?z%go% ra@ﬂl}{S %gggfn%ﬁ Y 659 Y iR A\ 8s ml) was :

treated with tert-butyl carbonic anhydnde (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

5- tert-Butoxulrbonyl amino-2-chloro-isonicotinic 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 N,N,N,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




30 Method 130 - 5-Benzyl oxy-isophthalic acid dinethyl
ester A solution of dinethyl 5-hydroxyisophthal ate
W@ 1®6/624334 50 mmol ) in 50 M of DVF was treat eBCTHMGBR005/003334
benzyl bromde (7.3 m, 60 nngé) dropwi se. The
reaction stirred for 12 h at“25"WD 2006/ 024834
PCT/ GB2005/ 003334 -76 C under nitrogen atnosphere.
fofThbouredhe feantion mixture wea shepuearateddo Qi°Chfor t@isheshd then asiled to

esul ting.solid was collected by vacuum _ ,
73 P61 QriBhHes RHRETSLhicyEhds asiondoue Mimandie eselisgmixture was

' s.ti%E%fog lg)gnﬂaeﬁ?'j dg: tﬁie%o%eilkbcvggfn%gzgﬁg&pé{lrgd%ﬁ? ,%?O/gfge.( ,e:resulting

resldle, ws. tPeates), with I N HCISo(uSion @60 inl)HegulBRd in DA RQGpilede that was
3- Benzyl ox¥- 5-'gydroxyrret hyl - benzoi ¢ acid net hyl ‘ester

collected it filirtion; mZz2Banzyl oxy) - 5- (met hoxycar bonyi ) benzoi ¢
acid (Method 41; 4.5 g, 15.7 mml) in THE (30 nl) was
treated with BH3-di nethyl sulfide (2.0 Min THF, 9.5

| Methpod 89710 mmol ) dropwi se under nitrogen at 0 C. The

10

15

20

25

30

xtu5e was.stjrred at, O C for 30 min then heated up

2-ARINE -isgnigotimig acidaact'i on was quenched with H2O (5 . -

n L i DS EANGENE [ & E
) s difof ReHL bt cax’%fiﬁ%rﬁn(‘f\@scthﬁcﬁe qu?ﬁ(fo?l%lg:gacgd;&%thod 126;

-reduced pressure. The residue was en. puri
2.06cg, drinmmoiby io mettiegrob Qlifym D tat 0 P ivag t@atet SEA SyBilteoN of HCI in dioxane

( - Hexane) .to give 3.73 87% . of colourless :

(4%1%-9%@65,69?1% C(l‘g‘}dePI}u,tlov .Stg@édw nfor 2pur. I hesolvent was
tePurtfer ¢ Hg (5.,-,3H); nfz

ev;zd%z.‘ © l\/%t héd@i@?%sél%ﬁé Q@(rﬁl }hév%\heég@d oér%‘g%’n’éé I\X/g'r e

prepared by the procedure of Method 131 using the
MEaR iate. SM and BH3. Meth Conpound nfz SM 132
m_xymt hyl - 5- met hoxy- benzoi c.acid nethyl 197
5- (B0 S RitrdphbREcy 3 il giERefy | uor ophenyl) met hanol
_ - Br ono- 5- uorobenzoi ¢ acid 134

2~ ( 3-1Bvnerachnigebenzoi- avid (B2 prgy pahd-mibol)p?-nREy 1¥etirophead] (1.00 g,

5'4#}3???8 tarl% kzé@?k@?ﬁggf @%I%En% ,yﬁ teclft}{w v?zgrgzd?s%gﬁ/e& inZI%g/IF (IO.ml). The -
reaction was heated to 100 °C for 48 h. The reaction was quenched with 10% HCl(aq) and
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-nitrophenoxy)-2-nitrobenzoic acid (Method '1428; 1.72 g, 5.40 rhmol)

was dissolved in MeOH (10 rﬁl). Pd on carbon (30%) (100 mg) was then added. The reaction

was 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 5-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



3- Benzyl oxy- 5- met hanesul f onvl oxynet hyl - benzoi c aci d
nmet hyl ester A solution of

W@206/024880xYy- 5- hydr oxynet hyl - benzoi ¢ aci d net hpdT/e82@s5/003334
(Method 131; 3.73 g, 14 mmlzzln DCM (20 m) was
cooled to 0 C. To this solutidf triethylamne (4.2 g,
25 42 mol, 3eq) and nmethane sul fonyl chloride (3.19
(bun@BnWi@ﬁbn atpgphene rheadabtion Wix RBO A kB 3Ke d with crushed ice and the

ST ol SRR 5

dric@O YR t
R e e R T St B preésﬁﬁimém
5P@na2ﬁhdﬁﬂp&ﬂK$ﬁﬁﬂ h9(gaﬂbnméﬁhnonatography utilizing
s an | SCO system (Et OAc- hexane) to give 3.79 g of a
colourless oil as the desired product (77%. NVR 6
hd&h%313140 (n1 5 8H), 5.05 (s, 2H), 4.91 (s, 2H), 3.60
3H) mz 351. Methods 137-139 The
snreic pridpnetbyl dstert he procedure of

e e F"??%%“S% b R BaR bt Speoigspid (Method 41345 8,157

mr3elyki KTHFE(SOI flpwyd @eateeiiy IBEH- dlﬁtef]@l%’ulﬁ@é"@o(b §1 RCTEF, 9.5 ml, 19
met hyl 275 Method ester 132 13
- 10 mrgo By dfrRsis: ¥idepRiGoEeY 0 ?%tﬂhanmsum BasstETE ONEL food0 min then

e i RS0 .S (e et atee AURAS ORI FBOHG P and dhvresiling
isRde Was bad

T vano. O et Ay et iy ) oy BE5 E5i4e s fengrpifed b cotumn

ch@sqaéqgrap}yug@@m ad SE0 system (EtOAc-Hexane) to g1ve 373 g (87%) of

coR RO 885 AT a0l 5700 F TBYe3 0BT § Rierpas o o

15 2Hy140y\@s31{§e,a&gd3vmth 10% Pd on car bon (80 ng). 15 The
reaction was then placed on a Parr' hydrogenator at 48
psi for 3 h. The reaction mixture was then filtered
Ite and the solvents were renoved under
Médibdy f’gssure to give a white solid 1.2 g (100%. _
NVRThS folldsting somaddnds Wedbprepared bY thelpredbdhe ofN[&tho@l?lS the
1.72 (s, 6H): niz Parsd bl the pl\/lethod using the

ap 8@@?«%@4 iRy,

Meth V1 Co ety AT TTo- E'rhoxyj*bEﬂtm-c—aF-?—Wﬂ—— :
est el uspensi on of - ' _ mz
s e e i
2- (di AE€hyl ami no) ethyl chloride hydrochl oride| (427
133 (3-Bromo-5-ﬂu0r9phenyl)rnethanol 206 | 3-Bromo-5- -
fluorobenzoic
aéid |
134 2-(3-Bromophenyl)-2-methylpropan-1-ol 230 | Method 63
135 | Methyl 3-bromo-5-(hydroxymethyl)benzoate - 246 | Method 76
20 .
Method 136

3-Benzyloxy-5-methanesulfonyloxymethvl-benzoic écid methyl 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,
25 42 mmol, 3eq) and methane sulfonyl chloride (3.19 g, 28 mmol, 2eq) were added
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ng, 2.97 nol, 1.3 eq), K2C03 (3.15 g, 22.8 muol, 10

eq) and sodiumiodide (35 ng, 0.23 25 mol, 0.1 eq) in
wae@bons3nas heated to reflux for 5 h. The sal PCTHEB2005/003334

renoved by filtration, and the filtrate was

concentrated to yield 662 ng-{71:00% of |ight yell ow

oil as desired product. WO 2006/ 024834

resﬁ’g{v%.zﬁﬂesfn%&%%s stifidd i3 °§f$— 2/ T(lﬁ'res]dll'ﬂ)n %lt?@eﬁﬁmmoved by
), 7. 40 (s, TH) . 4.20 (t. 5. 95 G
ﬁlt(alti,on 3hi) waghe@8vitf BCM5hf)d hexai& 1(}& filgafe waﬂcnn@&ateﬂ@hdﬂdeduced

erebi En Rt PRl oo Bl G iR S sten (BroAc

hexal{B) Ja%@{eg?p? é@ga wouﬁes%urmhé desirBd ?H%u&§78%21 C}%th@% 7,12-7.40 (m,

cool e To the cool ed reacti on was

. 8HS.@fF (st 24}, 4190t (y,| 2H), B 0Ri(s)BH)13.00 K4, SH);ubiz331i n pent anes)

drop wise. The resulting bright yell ow m xture was
allowed to stir for 1 h before DVWF (0.330 nl, 4.27
Meth®dy) 13eg39added. The reaction was stirred 10 for 6 h
at - /8 C before being quenched by the addition of 25
m @he fcﬂhmmgmn)lpounﬁ@wmbmare@by thiexprenedungend Msthoditdteasing the

ap ha(teEgﬁAandragtga %ohx)?ld n| c phase was washed with

and concentr at ed

MERHEICaRpMaR Pressure giving 271 ng of the TItlem/;|sm
conpound (88 9% as a colourless oil:. mz 180 15(

130t HGdMed@ndifohyibkymethyl- H-ortmxyeenasic peidmartieyl by 275i¢ Method
procedure of Met hod 142 using the appropriate SM , '
Met i %€Shpound mz SM 143 132

138 ({ 3‘~demd35'1ﬂ)ﬁb{:dﬂeﬁﬂqWétﬁa%'ehﬁfoh%y} METNyT) TN 0OpNERga T \ethod |

Met hod carbal dehyde 147 Method 144 20 5-(
-@ano- | -methyl ethyl)thi ophene-2-carboxylic agid Al133

ol

= W
OO

O

1330 N oA B B ENDRFTFEI ( M oRb] Method

142;1 0.271 g, 1.51 nmol) in tertiary butyl alcoljol |35
(7.9 M) and 2-nethvl-2-butene (4.5 M) was treated :

dropwi se with an aqueous pre-m xed sol ution of NaClQ2
MQ . , 13.60 nmmol ) and NaH2PO4 (1.45 g, 10.57 mmol)
0 (7ml). The reaction mxture was stirred for 30
3-(Qiih@ain?e%ﬁn?éhﬂgs%ardngbeﬁ%ié%iheﬁe;m%fa@tef enoved under
reduced pressure e product was washed with

Na HEGB§peasipn of 3>beszylm>) 5éMneﬂmaﬂavbmemyt)kbeatzm@mdmhyl ester

IR IS BB e AP RAL IR B B0 oo

The edui@twapthes placed @i ¥ Pig h9dr2>§5mormft 48 psi foi 8 heTeOredtmixture:

(90 % as a white solid; mz 196. WO 2006/ 024834
wap@?p orrddhieggls gedite and the solvents were removed under reduced pressure to give

a white solid 1.2 g (100%). NMR: 6 7.60 (s, 1H), 7.36 (s, 1H), 7.20 (s, 1H), 3.88 (s, 3H), 1.72

~ (s, 6H); m/z 220.

Method 141

3-(Cyano-dimethyl-methy])-5-(2-dimethylamino-ethoxy)-benzoic acid methyl ester

A suspension of 3-(cyano-dimethyl-methyl)-5-hydroxy-benzoic acid methyl ester
(Method 140; 500 mg, 2.283 mmol), 2-(dimethyl amino) ethyl chloride hydrochloride (427
mg, 2.97 mol, 1.3 eq), K2CO3 (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.
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-79- Methods 145-146. The foll ow ng conpounds were
prepared by the procedure of Method 144 using the

wappsomssat e SM Met h Conmpound mz SM 145 PCT/GB2005/003334

4- ({[tert-Butyl (di phenyl)silyl]oxy}nmethyl)thi ophene- 2-
397 Method carboxylic acid 148-146 5 -(1 -Cyano- |
-met hyl eth yl)thi ophene-3-carboxylic acid 180 Met hod
NIMFE 5 B75Mest by 71507(st By, 7 B0ty 100 wheragbm% 95 (s, 3H) 2.70 (t, 3H) 2.28
t.hi enyl met hoxy) si | ane A sol ution o hi enyl n8t hano
g}y(ﬂé}@ WFoA%0- and i i dazole (8.94 g, 131.4 rmol)
in DVF (86. nm) was treated with
tert-butyl chl orodi phenylsilane (15.0 g, 54.7 mol ) at
Me@thod TH2e reaction stirred for 6 h at 25 C before being

gy the addition of, 250 m 10 NH4Cl(sat). The
2-{5 byl drmethylpropanenipiled with Et oAc The

o o R AL LA} 7t

- .in ﬁétﬁJ(éeSjmb)r\emph:d tElr h&8 E(EUEketheeaoled o¢acho® ebla@ hddwdsl .26 ml of tert-butyl

10

15

20

25

e T Hh iRt BResinsS dop aytsc ¥ agsbltinechrighoyelyeminure was
allblwell @ @RTEOURAYefdte BMIC(U 3336 hE a%mho()%s%demﬁle I dtion was stirred

15 Met hod 148 Met hyl
fon6 bﬁ?d?&))@h@fbrwbe}mmﬂmhm@ﬂthc addivsy bﬁiiaml\oﬁNIHdCl(mn) he resulting

R NI TR T S,

driv @ith(X@SOh(k), wad chricentaed uhdeh ré&ﬁ@@&ﬁtem&egivh@ 27(1 Jmé)of the title
The reacti on was heated at reflux for an

COP’IR@H“%@I%C@H%%?‘%@HIF%@# n/ed8Bed pressure. The,crude
reacti on product was- washed. with NaHCO3(sat) (100 m)
and extracted with Et OAc. The organi c phase was dried.

Meghot 13SO4(s) and concentrated under reduced

ressur The roduct was purjfied by columm

Chr JRECRERR S ORPPYICyfroprasers<senhe pedcsire of Method 142 using the
appropMaB &3 Et OAc, 3:1) giving 0.190 g of the title _

conpound as a-colourless oil (50 W: mz 25 173. . WO

Vb 6/ OavpamdPCT/ GB2005/ 003334 - 80- Met hods 149- 15d/z SM

FhetH-a+6 ‘ _ red by the aTdalt edide
11 r/éf(ﬁﬁarfggﬁﬁ@w@ﬂ)h@'lloxy}methy{)thiOPhene-Z- 381 | Method

carbaldehyde S o : ‘147

Method 144
5-(1-Cyano-1-methylethyl)thiophene-2- carboxvhc acid

A solution of 2-(5- -formyl-2-thienyl)-2- methylpropanemtrlle (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,0 (7ml). The reaction mixture was stirred for 30 min at 25 °C
before the volatiles were removed under reduced pressure. The product was washed with

NaHCO;(sat) (1 x 50 ml) and extracted with EtOAc: The combined organic phase was

~ washed with NaCl(sat) (50 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.



appropriate starting materials. Meth Conpound mz SM
149 Met hyl (3-bronophenyl)acetate 230

‘WO 20Bo0osephenyl ) -acetic acid 150 Met hyl PCT/GB2005/003334
2-fl uoro-5-net hyl benzoat e 169 2- Fl our o- 5- net hyl
benzoic.acid 151 Methyl 3-acétyl benzoate 179

-Acetyl be zoic acid 5 Method 152 Met hyl
: hyl thi ophene-2-car boxyl ate A solution of
met hjle A16% 2- car oxylﬁﬁi
Vet Phe 148%&?%@5@&%{6%8@%%&] th %Q%EIM usmg the

apprapaitatedSMi t h phosphorous tribrom de (O 357 g, 1.32
a1\ The—treactionvas stirred for 1. h at 25 C

TITIv

1‘ﬂ%tlhol/r@"‘l!i‘@!’\f\’gdquenched NaHCO3(sat) (10 m). The 10| m/z [SM

'4§ g te:E't'r }(grp%ﬂbyg)éri&g%xysmega/l);\;inpgﬁen%?sm( s) ahdd7 | Method

concaﬁw k’ﬁdagader reduced pressure. The product pas | 143
uriffied by colum chronmtography utilizing an | BCO

149 st eﬁw{l(ﬁémésneﬂt@hyl)thwpmnegwanngﬂlmg of thp180 | Method
titlle conpound as a yellow oil (60 %; mz 236. [5. -
Met Hod 153 The fol | owi ng conpound was prepared by|the 196

procedure of Method I5Z usrtng the appropriat \Y
Met h Conpound mz SM 153 {[5-(Brononet hyI) 3- 251

3 _ﬂy_)(l{l[_t_ert t hic enyl]methoxy} (tent-

‘ | vI t hyl
rer) LIRSAA.- il Yhd O3 rrel ] )rlrez hanol (Met hod' 197)

Met osblifén 03- thlenylmethanol (5.0 g, 43.8 mmol) and 1m1dazole 5\8 94 g 1314
2- l\/bthg/h‘;Z(G met hyl pyri di n- yI)propanenltrl
miggh) iq PHEF 636 mlvas dieated mﬁttﬁmwlcldpwélmmnﬁ@ll@e (95 0@, 547 mmol) at

nto
0 e ok o X 6B 85 S ke hEk Bieed B prcrddioh og 250 mi
10 NHg@Hsht) 2Tk fehatineactthenvaastuhabd WiaEOA. "13hé‘c<9ﬁ6195da rganic phase
bei ng cooled to 25 C. The reaction was then quenc%gan

wagiaghedenge shgN alel(ieoUd ONmcdrisd with M g$(ds(s ) enchéoncenteated under

redgﬁéd g?égsru?g g%?ggﬁ%%%%@é%es whE %geﬁ bglﬁct% %ﬁrggﬂawaté)lgraphy .

utiliging @ﬂMW&&ﬁdmRﬁH)la%ZEm&Q3313‘g1v1n%14 Bedifarshitle compound as a

ssure. T uct was purified by col um
| °°’3H§8%§é’elc(3?¥&hgfﬁ "izing an 1SCO system .
15 (hexanes-Et QAc, 5:1) giving 0.990 g of the title.

_conpound as a col ourless oil - (70 %;  mz 162. 5
Mmggéﬂj8155 o ,

Methyl 4-( hydroxymethvl)thiophene-Z-carboxvlate

A solution of 4-({[tert-butyl(diphcnyl)silyl]oXy}methy_l)thiopherle-2-carboxylic acid
(Method 145; 0.900 g, 2.27 mmol) in MeOH (50 ml) was treated with concentrated HCL (1.0
20 ml). The reaction was heated at reflux for 12 h and then concentrated under reduced pressure.
The.crude reaction product was washed with NaHCO;(sat) (100 ml) and extracted with
EtOAc The organic phase was drled with MgSO4(s) and concentrated under reduced
pressure The product was purified by column chromatography utilizing an ISCO system
(hexanes-EtOAc, 3:1) giving 0.190 g of the title compound as a colourless oil (50 %); m/z
25 173. '



6- (1- Cyano-| - net hyl et hyl ) pyri di ne- 2-carboxylic acid A
sol ution of
WQ@ 200804884 2- ( 6- et hyl pyri di n- 2- yI ) pr opaneni t r i PET/GB2005/003334
(Method 154; 0.850 g, 5.30 in pyridine (50 m)
was treated with sel eniumdi© de (2.64 g, 23.87
mmol ). The reaction was heated to reflux for 72 h.
Methpds 14181 tine, the pyridine was renoved by 10

e oAbe (Bl FO R o BSPAES b Hecpron i b LVighad 448 using the

apmgnmgia {g/yngﬂanmgl HC1 and then NaCl (sat). The organic
phase was dried with WMSO4(s) and concentrated under

Meehlucediommnmdre The product Was/zpJr$¥i ed by col uim-
f\lﬂrn bt oo ol =zl nn =
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1
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d 0 6

- ( bl‘t ﬁlozrﬂ ﬁf?th }gﬁoza%at eﬁ% “gﬂgc F‘O)(l{)%s et PRgAoic acid
18t chl :w@fmeadawnmﬁmat e (2.20 39 13-AfetylRidoiaRdd \ -
hraomneliccinim de (‘2 00 g 169 nd al in carbon
tetrachl ori de (50 m ) was treat ed vvlth 20

sobutyronitrile (500 ng. The solution was

5 Méhge ito 80 Cfor 4 h before being cooled to 25 C

Methy 4-@asrhoaethil)thidphend@dsafiokilgfeed t hrough a pad of
celite and the filtrate was concentrat.ed under -

r eddcRlntigned sagtay! 4ribeydpprgegthy vibiop prncr 3-Farfionylate §Mathed 148; 0.191
g, £106 QRRSIPE ?HﬁXs %év% &ézﬂ&i @Hh Eﬁ%hé%ﬁ% ¥8romide (0357 g, 1.32 mmol).

(hexanes- Et CAc,
The orptiomdagstireed fohil heat ssl°cd>efo?ébaﬁlg qﬁérz:he@maﬂzzﬁ);{‘@t)mpmﬂ) The .
157-168 The foll ow ng conpounds were prepared by the

10 reagtiopmefRE 6iS RBRsEd Wl@@‘@éicri@dtthf‘em%mddﬁgﬁfaﬁ ghasgwas dried with
'M%@j( I)gﬁﬁ%@ﬁ%gﬁr&& m?Mt %iéiilé:%? Eﬁéasurez gfe Q{%dulct was purified by column

’ chlzn(at:@rdp}lly)lmhzﬁlgtahﬂﬁ@ﬂ Fystém (haxdnex¥t@Ae, IIHT)@XMQ aISS g of the title -
t hyl ( t 3- 298 Met hyl 4- et hyl -3 '
Co‘(’P?‘f"gEaﬁéerS r%’ll@ﬂqﬁgg‘{g‘s(t ri fluoromethyl)benzoate WO
2006/ 024834 PCT/ GB2005/ 003334 -82 Meth Compound niz
SM 159 Met hyl 5-(brononet hyl ) nicotinate 231 Met hyl

15 Methedd$y/| ni-coti nate 160

Vot fo USRI BRI et A 5y o P&%ﬁ"ge of Maqﬂbo&wausglg the
apfropedtdBXy | at e .

N

Meth | Compound o | m/z | SM
153 © | {[S-(Bromomethyl)-3- 251 | [4-({[tert- _
thienyllmethoxy} (tert- ' | butyl(diphenyl)silyl]Joxy}methyl)-
butyl)diphenylsilane ' " | 2-thienyl]methanol (Method’197) -
Method 154

20 2-Methvl-2-(6-methylpyridin-2-yl)propanenitrilé'

A solution of 2-ﬂuorov-6_-methy1pyridine (1.00 g, 9.00 mmol) and 2-
methylpropanenitrile 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 NH,Cl (50 ml) and the mixture was extracted with

25 EtOAc. The comBined organic phase was dried with MgSQO4(s) and concentrated under
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am%g$9%§thod 211° bané&% acid net hyl eg?er 166 Met hyl ( )
m/BL2or ononet hyl ) -5- 244 Met hyl 3, 5-di net hyl benzoat e

nmet hyl benzoate 167 Met hyl ' :

3- (bromonet hyl ) -5-(1-cyano-|- 297 Method 38
MdiRédydst hyl ) benzoate 168 Methyl 3-(brononethyl)-4- 248
'—IVE't'ﬁ_d'Zlo fl uorobenzoate l\/bt hod 169

' a¢le acid A solution of

3- fix: o

D@ﬁhéfgh@) £ 20&1&%351 P?@ g{%'t}fé'l%ﬁ cﬁng%/ n@@@ﬁgﬁlﬂ%}}g@%%oh R54; 0.850 g,
5.30mnnhbly in gitidihe (S00mbyvas trle&ea \Aeg{nﬂelc)uurﬁ\ﬁtomdeia 6rtign23.8hexmol). The
oo MR QLT 12 P HEs G B YGRY St et by
dxstlﬁﬁfbndindqge Wsﬁlﬁn@@%ﬂ(\ﬁ% wash&l WtE 8D AS (Y60 Al)tahe 'IHzO (100 ml). The

renmoved under reduced pressure to give 1.80 ‘
orgahic (hage waOwhthed oddh 1NVHC] 70d then Nagll(sathi The Q,rgam@ghﬁ;s was dried with

prepar ed cedure t
L5 BERG1h LSy PRGCEHESo P e Rt pl iy courn
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Cycl opropyl am no) sul fonyl ] benzoi c "aci d

comnqm@;pélao\ﬁhxsﬁpawd@%%)nwi 5- (Anmi nosul f onyl ) benzoi ¢

acid 202 Amonia 172 3-{[4- (Hydroxymet hyl) pi peridin-1I -

300 Piperidin-4- yl]sulfonyl}benzoic acid ylnethanol -
Méthad 35¢ [ 3- (Hydr oxymet hyl ) pi peri din-1- 300 Pi per| din-3

Methvl 3-(bromomethyl)-4- chlorobenzoate

A solution of methyl 4- chloro 3- methylbenzoate (2.50 g, 13.54 mmol) and N-
bromosuccinimide (3.00 g, 16.93 mmol) in carbon tetrachloride (50 ml) was treated with
azobisisobutyronitrile (500 mg. The solutlon was heated to 80 °C for 4 h before bemg cooled
to 25 °C. The reaction mixture was filtered through a pad of celite and 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

' white solid (76 %); m/z 264.

- 25

Methods 157-168

The following compounds were prepared by the procedure of Method 156 using the

appropriate SM. ,
Meth | Compound m/z | SM
157 Ethy! 2-(bromomethyl)-1,3-thiazole-4- | 251 | Ethyl 2-(methyl)-1,3-thiazole-4-
carboxylate | | carboxylate
158 Methy! 4-(bromomethyl)-3- 298 | Methyl 4-methyl-3-

(trifluoromethyl)benzoate ‘ (trifluoromethyl)benzoate
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181

di |y AT BT AT o] TGPy e A
ibenzde beidmodieyizstec acid (2.0

v rLeathi nevanat n (A0 62 d

Method 211

fion o
.D 26 mml) and.

T

"Ny hi-{bramemetiilid at 120
trh&H BixdoHie Was concentr at eq
sure The residue was taken

1 ung
hp im di et hyl

J@{

ler

Hyl’ %%—élmqulbgnzoate
r educed
et her,_

avietty E3vbromshethyl b € b cydrohl -di

C%?é @Bér’HZ 272. WD 2006/ 0

qgeate_ g4 \ethod 1

29y
24831
52 64

Meahde38t 0 gi ve
|- .
Br onmo- 3

T e Paod 1 b
fbromohmzeate

O

2481

q

3

IMQRS& > gronet hane

,tlrrlng sol ution

N VA W\ WP

™eT

(Mt

hod 181 1.47 g, 5. 42 nmol )

T

_l'\ J."I_I7' A\ i vy

in 1 N 5 sodium

é}}{g&‘i 9de (20 n1) and acetone (50 m) was stirred at
30 m n.

,

The resul t ant

solids were collected
dcashed with diethyl:

2K so?utlon of 3- (chlorosulfonyl) benzoic acid (2.60 g, 12 mmol) in DCM (20 ml) was

et her

| 5 treated with dimethylamine (2.0 M in THF, 20 ml, 40 mmol, 3.3 equiv). After 30 min, the

reaction was quenched with 10% HCI and extracted with EtOAc. The organics Were washed

with NaCl(sat) and then dried with NazS04(s). The organics were then removed under

reduced

10 Method

pressure to give 1.80 g, 65%; m/z 229.

s 170-179

The following compounds were prepared by the procedure of Method 169, using the

appropriate starting material.

Meth

Compound

m/z | SM




Met hod 183
2- Met hyl - 2- (4- net hyl pyridi n-2-yl ) propanenitrile 10 A

- WO 1@8/0zd834 ound bottom flask fitted with a reflP&I/GB2005/003334

10

15

condenser was charged wi th 28B8l-uoro 4-nethyl pyridi ne
(1 00 g, 9. 00 nnDI) 2-net hyl propanenitrile (2.48 g,

o) rtotoenme (30 ). Potassi U
MF@&aﬁE\"ﬁ&?Fﬂ?& | azide (13.5 mmol) was add %nds%e

_J\U 117

1795 ?J[%é:\’é@?opyﬁzﬁﬁﬂ%ﬁﬁoﬁﬂ]beﬁz&ﬂc agief ore bepag ragtlestopplamine

eacdtion was t'hen quenched wit Cl(sat)

17450 Bﬂ(Anamtutfbwl)’nenzm ecml/as extracted wi { ROEt o&mcﬂll&
(s

The—eo6#b &t pllaoc Wars

17'%531 {%G{%ﬁéﬁgﬂ?théﬁﬂaeq‘ﬁnaacuo to yield o :?\?Sréam""
reap %P%’&g fc adi ch was purified on 40 g SyRethanol

hexa 1) as eluent giving 0 8Y0 g bf the

173 t | & (Eo@@pdotymahpppérdiniless oi | (60 % 308 pPiperdin-3-
Met hod 184 ano- | -nethylethyl)iso hi I i
aci yl]wl@gyﬁgeqqq&eaglq?éw flask equi pped With frl:%e;[ anOF

O e 300 | Piperidi -2-
lﬁ 1y|n{?§h? fr %gﬁﬁpﬁcﬁﬁé yl ) pr opaneni t ri |l e (R/é:?hlcr)ld
183 yqswmygbe&mml) and water (15{m). ﬂwthanol

Bl S A e S R g AT

for|{2 h, and was then filtered through a{bed ¢fnethane
Celite. The 25 pH was adjusted to 4 hy the cateful

- mjd. Bi 062, bolnydrmpr@pyfﬂ)(mh@ya@mmﬂﬁsﬂfshﬂée Wad (=§t(}\’£€éhséﬁmno)

wi t Et QAc X 25 m). The organic phas¢ was _1.2-diol
wi t h PRR8EsAC d concentrated in vacuo tolyield {(h)@ﬂlelzmo

197 ulig_ Fﬁq}ah MoREAIPCT wWhich was purified 286 zl@r@raﬁyﬂszuran-z-
1uslr g f/b?]ﬁ (10:1) as eluent giving 0.700 ¢
the tylmﬁbylampolmtfom}@nmma@dsm id (68 %; m z/lﬂl@hyl)amme

B S T R ey o o e

Starhira g Bdnesicakid WO 2006/ 044834 | Azetidine
1?&T %E(EOZ%E%SOIS lr§4 &E_,r_);lgé l\/bltch }(‘nrmnund m A _SM 185

3- (1- Cyano- 1-net hyl et hyl ) - 2-f | uor obenzoi ¢ aci d 208
Met hod 37 186

rboxy- I-nethylethyl) 2- fluoroben20|c acid 227

%Ef_ﬁ%lm ?l ( z%?t-b@t&?yc%rbtoﬁﬁ %t)%%:ﬁbﬁxloﬁﬂ )&Rin6 [raeth ¢l } 132@riflucromethyl)benzoate
enzene Forned as a by-

of - %mxrdrelﬁmept@ylhb cyg@@ro;gﬂmmo)methyl] -3- (tnﬂgoromethyﬁ})enzoate

Mt Audh BE Y08 (%né%dﬁ rerk- %mgn@% £90.50 B! 8% mmol) and KaCOs
(1SM3CDI8¢ n¥md1Q wak Btirred in THF (12 ml) and water (4 ml) at 25 °C for 4.5 h and the

solvents were removed under reduced pressure. The crude residue was taken up in EtOAc,

washed with water, NaCl(sat), dried, filtered and concen_tréted under reduced pressure. |

Purification by chromatography (Si0,) afforded the desired product; m/z 374.

Method 181
6-Bromo 3-methyl-2-thioxo-2,3-dihydroquinazolin-4( 1H)-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 stlrred 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 diethy! ether to give 1.47 g (59%); m/z 272.



10

Triethylamne. (1.53 nl, 10.9 nmmol) was added fol | owed
by 3, 3-di nethyl but-1-yne (0.27 g, . 3.27 mmol). Wth
WG oos/024384 Pd( PPh3) 4 (0.25 g, 0.21 mmol) and CubCt/GBO®3/003334
g, 0.436 nmmol) were added ang,the reaction was war nmed
to 60 Cfor 4 h. The reaction f%ias then diluted with

Et OCAc E 50 rﬂ) filtered through a pad of Si02, and
M rated in vacuo. The crude 10 product was
6ﬁ

&3 Et OAc (10:1) as
onpound as a
CO| doddraethara (0. 5(191(111 %013 ohehal) 334 - ad%&ibtb(hfbﬁlrrk?ggsoll&gonﬂf% l%romo -3-
oI SRRz A O (MABO L 4T, 5,42 romol) i 1N
ls o
%rﬂwd% ge):( ;gﬁ%ﬁﬂgﬁﬁﬁ%&l}% Cqunl)g'%ag'?t?%enz?ga € f9530 min. The resultant

soﬁdd\meﬂewoticrttecsby macusi filtratich atdwshdd withatietbgireios f/21036.
. Ethyl 3- (cycl opropyl et hynyl) benzoate 215
Et hynyl cycl opropane and ethyl 3- bronobenzoate 191
MMaloavlgz3- (1-cyano- I - et hyl et hyl ) -5-(3- 258
_P_Z" n-1 - ol and hydroxyprop | -yn- 1 -yl)benzoate
Ay 1P 005/ 003334 - 86-

2-1\

rou ﬁ%q%ofnt% Dfd%étii“\/@?fgg tlﬁ& Iéfjvgtgla\/\ﬁ)éhﬂ’l‘ f%rglﬁ 31% %Vaécggggg with 2-fluoro-

4- @etmnywﬁamqu i00@} 9.00 @arhOl§, WmethiptdpdieRitdle (@49@ 36HRR1), and toluene
, 346mm% and toluene (5 m)' Caesium

: (3ég)‘lb gﬁg@ﬁ@'u@z{{ezc@mgthy c!gs@zglg (kv Imymolp sap addedrand the reaction was

refABRUILEL hI%ef: ’rl])egl é%gfgﬂ%% °@nﬁ%eqjemn(v9 s%§ 0 e{lgheé w1&1

mml)vverete € reaction was

' NHMl(sat) i5®eil oane tbe mivguti wastexdrayted vithtEKDBA ¢ (5& 301 ml). The combined

15

20

25

30

gt it e ol S and concent otz 1T
prétﬁicf‘@hﬁh% PRSif8H Hﬁ ab [gQ%ME H&ages?‘ﬁﬁ)zgc o n’} )tzﬂ%lﬁeln{ %l%mg 0.870 g of the

conpound as 'a colourless oil
titlitsompdend &3 dddurigseoil 630 %\)vlrmglébn'pounds wer e prepared

by the procedure of Method 192, using the appropriate

starting material. Meth Conpound m z SM :

Method 184
2-(1- Cvano 1-methylethyl)isonicotinic amd

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 ﬁlmol) was added.
The reactioh 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 HCl and the aquebus phase was extrécted
‘with EtOAc (4 x 25 ml). The organic phase was dried with MgSQO4 and concentrated in vacuo
to yield the crude reaction product which was purified on 40 g SiO; using EtOAc-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

appropnate starting material.
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15

193 Met hyl 3-piperidin-1-yl benzoate 220 Pi peridi ne
194 Met hyl 5-norpholin-4-ylnicotinate 223 Morpholine
wd dooker4sed 195 2- PCT/GB2005/003334
[ 4- (Hydr oxynet hyl ) - 2-t hi enyl ] 2-met hvl propanenitrile
THE (25 m) was added to - . 85 -
2-[14-({[tent-butyl (di phenyl)sil vl]oxv}methvl) 2-thieny

Mélth:’{:dﬁli(mﬂdm opanenitrile (Method 31; 0.880 Pm/2 LSM
\ A1 Msolyution of tetrabut \/I amoni um il or

1351 T BIEU((SY@S Inmothy lofieyd)- 2dlserpbenzpiokeid via syri A6% a Mﬁthod 37

o 4o e PR B Wy N BRATERR A 50 ) | 22 Miethod 57

1§Fa( t3|tgﬂ b asy extracted with ETOAC (2 X159 (M Jers-Butyl-3-
and |t he con%| lFlﬂzglorganl c- phase was dried with MySH ert-Butyl:

and concent rat ed i n-vacuo to vyi eI d the crude react] orethylbenzene

%ent gl Vi ng 0. 270 g of t he
t|tIe conpound as a col ourl ess oil (71 %9. mz 182.
25 Method 196 2-(4-Fornyl-2-thienyl

MetRodd88vI| propanenitrile To DMSO (0.277 ¢, 3.55 nmol)

de d n1 The reaction was cooled to

G492 225 g, 1.78 mol ) was

add@@hﬁ BO&mn%BeMbaew 50M9E2. M&rﬁ&]?wa@@mﬁcﬁ@&hh%;‘@ﬁ( 8 70 ml).
allowed to stir for 30 mn at this tenperature. A1l

Trigthiylanisg (b$3 ml] 9. Sorpdoermisd folerddsddireekybut- l-yser(O 27g,.

SN ENTBLI S0 P P RRTETL 5 o 56 mo wrs

addﬁﬂdﬁd tHE epefiEewss Warkyedito 6 °arfdr 4 heT}lieeﬁatttlomrmeen diluted with
wed to stir, for 30 m n_at ste ture.
Et@AF o RY Il fHeerqdgheeygh g pag 0&&%&% opsEntaeshyn daetiay Thf grude
prddit hEAGIARA AR ¢ Sid, ARG HeRaRIETDIQ (261 Fadihdht giving 0.45 g of the
stirring over or e bel ng quenched :
titlblabiBpBirshas)a @1@2&@ o {91 %henk@3atti on m xture was then.
extracted with EtQCAc (2 x 50 m) and the conbi ned
organi ¢ phase was dried with MgSO4 and concentrated in
MMa6d918019y1 el d the crude reaction. Method 197 14-(J
T Itert-Butyl (di phenyl(? si |yl ] oxyl net hyl
- 2- {Thie deldwing compeinds gvere prepared by the procedure of Method 188 using the

te henyl )silyl]oxy}net hyl)thi ophene- 2-
ap%rgi’égﬁeé{aﬁ‘y‘gge%‘k}é?‘%gd 1%3) 3y9]9 g?/} 10. 48 Zmol)pvvas

mtﬁc@mm{al\/em(so m). Wth stirring| mda 0. 792
q 096 nmnol) was added in one portioni Aftler 1 h

18Ne | Bladt3-Grhydacxye Sumethyllbut- lq)meﬂ]emﬁndnmatdw 233 sp?-Méthylbut-3-yn-2-ol
-of NHACl(sat) (-250 ml). The resulting nj xture%r}(/j&ﬁh 13
extacted with EtOAc (3 x 125 ). The tonbi Y chyl2-
organi ¢ phase was washed with NaC (sat) 250 nhrbmobenzoate

dried with MySOA_ 15 and concentrated in{vacup giving
19he (Ethudé -(caelepiopnlehyoniesnzodie ch was pur | 21 2d| Bihynggygopropane
Si 02 and ethyl 3-
, bromobenzoate '
191 | Methyl 3-(1-cyano-1-methylethyl)-5-(3- 258 | Prop-2-yn-1 -'ol and

hydroxyprop-1-yn-1-yl)benzoate ‘ Method 39
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usi ng hexanes-Et OAc (5:2) as eluent giving 3.99 g of
the title conpound as a colourless oil (98 %9. nmz
W@ ebs/odsshod 198 20 PCT/GB2005/003334
3- (Cyano- di net hyl - met hyl ) - 5- hydr oxy- N- ( 4- msthyl 3-nitr
o- phenyl ) - benzani de A sol uti ofP of L
3-(cyano- di net hyl - net hyl ) - 5- net hoxy- N- ( 4- net hyI -3-nitr
Methpthd®%| ) - benzani de (Method 80; 353 ng, 1 mol) in 1M

Brid3_i.n DEM (5 nl). was stirred at 25 C for 1 h.
Mslowy added to the m xture, and

t hen 23\nNafand WagoddTHeR wad chatgédwith trfteny0is- Brem%ﬁrcomkh%e (0.500 g,

organl c layer was then separated and di scarded

2.3\ anmel)) pipeiding- 305 & Betd mmiobli andetglughe (5 mMaESluraqanbonate 225g,

‘o5l oA P P00 S SUASELE BY ¢ g ma

weofoﬁhipm aiddtd. 'Rhﬂeadlﬁbrﬁx’éas(lﬁcatelll'tb 80 20.f6108 h Hefddé belné- Hﬁute@w‘ﬂﬂ; EtOAc (~ |
7.40 (m2H), 7.25 (s 7.08 ‘

50 (rg) ﬁ}tﬁsed tbro,}ggh gad g%lozlarggco(ngentraeqq)m VAEUO. gbg ergd@product was
uﬁﬁ‘ 64 Q-)(i%?eé q@f
P &ﬁ anognganﬁE{ met %ﬂ - Eg& car gﬁglgltljﬁg%ﬁmgy%a(s a
coldunmshyll(%/@; mrza22dhen  benzani de A suspensi on of

3- (cyano- di net hyl - net hyl ) - 5- hydr oxy- N- (4-net hyl -3-ni tr

o- phenyl)- 5 benzam de (Method 198; 180 ng, 0.53

MétHbds) 1932192 oro N-nmet hyl acetamide (68 ng, O0.64
7311;3 5.3 mvol ) and sodi um:i odi de (80

T e dlomiag ;ompp s eregirepasedby the paentdaresfiVethah 92, using the
toreflux for 4 h. The resulting salt
apﬂr&% te¥¥?ﬁ ggﬁa L washed with acetone. The filtrate

Mehd | \Ganipouad Were concentrated under ggyc EdMPr ESSUT €,
andlthe residue was purified with an bystem

1193 he Mﬂéhﬂﬁempqndmd gbmom@9 mg (77.9% 21@) bPipetidinti t | e
| 194y wgét'tf%%(@" RYICHIERE (3 11 250 E@,‘bﬁ'ﬁ o

~7.50 (m_ZH), 735 (S, IRy, Z.55 (S, 2/, 3.29 (S,
3H), 2.68 (d, 3H), 1.70 (s, 6H); nmfz 410. Methods
_G‘ZM 15 The fol | ow ng corrpounds were prepared by
. Me d 9 the appropriate

Remttilet hyl - net hyl ) - 5

- hle*H!P 5 b drad R4 I ;
Y e 198§ ket deu to 3- éﬁﬂ d[‘fér@bu%l(ﬁibﬁ@%’l?sﬂ?ﬁ&@me%l) -2-thienyl]-2
yipromapapiérile (M@ﬂmﬂl Mt ﬁ58|89) EN2.( A mrealhyA 134 seﬂstlom«aK 2- : ,
tengf[)&t?l%oxy(;}%l.lleaﬁ Zﬂglrc#lé {Pr ﬁp ?15 hb§ mmols:wa? zrlc?cFetdIHOBWrrlls)é 1a synnge and the
reaction was allowed to stir for 12 h at 25 °C before bemg quenched with NH,Cl(sat) (50 ml). -

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 SiO; 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-Formv1—2-thienyl)—2-methvlnrdpanenitrile

- ToDMSO (0.277 g, 3.55 mmol) was added 10 m! 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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15

20

25

201 3-(1-Cyano-I-nethylethyl)-N(4-methyl-3- 452 1-(2-
ni trophenyl)-5-(2-piperidin- | -
w@kioenosshyl ) pi peri di ne vyl et hoxy)benzam de 20PCT/GB2005/003334
3-(1-Cyano-| -net hyl et hyl) - N- (g met hyl - 3- 480
1- (3- Chl oropropyl ) - 4-

(hyHstsd egf)ai-}zé@,eﬁg] 2§;§§tgﬁt@%%§%rﬁt§@e§§\'4ﬁggd 3% 0270 g, 1.48 mmol) in
Déﬂg\ﬂéasgéi;@gg? Wéee\hy Wrirightahd tHE R on3vashPdwed to stir for 30 min at
thmtdmpapﬂﬁenyl‘x)mtﬁyl@@r(el(&)ﬂéﬂ tzy 7 40 murobl) oifan tln added and the reaction was

all%Wftg% Avgéﬂ-é #Cu)g_'n g{th%&%l)%tggg%(y ﬁ §8é>6e qugrégedﬁfhichwnh NaHCO;(sat)

(290Bh)YTIRd fRYEtionNnixhrERab Wen 3x tridte AHRAREIDIAL 32 KPANRI) and the combined
ni trophenyl ) benzam de WO 2006/ 024834 PCT/ (GB2005/ 003334

orgag® phese Way dricdywiioMgStatahg cendepirated i Pacud 98yield the crude reaction.
1- Chl or o- 2- met hoxyet hoxy) - N- (4- et hyl - 3-
met hoxyet hane ni trophenyl ) benzam de Met hod 206
M&ﬂmypﬂ i odonet hyl ) pi peri di ne-1-carboxyl ate
Tr | pﬁen Iphosphl ne (7. 87 g, 30 muol) and i m dazol e
4-({dtents hapyd)sil gt 2-thiendlmgthanel 0 C under Ar
X'faf cetﬁ(f{@ tylfg&ﬁhe'nﬁl)&1y1]%}yﬁnet§91)t‘i§f8f)'hene12 Raftled)de (Method 143;
3.99-¢ Q4B mm;xm&way kl)sscﬂwchilmMe@HIéQ bl pyith efimiag ANDBRY (019 g, 20.96

00 Q0 mmol added. The reacti on was
m‘é‘ﬁ WP%%dqﬁérm nHP BHT%M gﬁé‘?&‘i‘?éﬁl% W3 cprfitiiyrauenghgd with a

somﬁ@p&mmcﬁ(@ax)t (Lb S0 }?@FTﬁé}Jsﬁl%g qlmsetuww§§ &‘%fac%%mom (3 x 125

ani c |ayer. was washed
mlbr ga spmbingd oegagid rémswamwmaﬂ @emma@mt)mamx dx)ledawdh MgSO4,
uce 0 .The

ond AR ERE PEEV s RS P RaF B MR RP IO s Bilidhgn 120 g Si0,
usifg h&:R06-ByGAE (9:2 Ris@htent BRia199 %@f tHeMRleQofpolnd &0l &rless oil
" a white solid; mz 360. Method 207 The fol l'ow ng _
(9806%;5@/@% was prepared by the procedure of Method 206,

using the.” 15 appropriate starting materials Meth

Compound nfz .SM 207 tert-Butyl (3-iodopropyl)carbamate
Methed 188 t - But yl (3- hydroxypropyl)carbamate Method 208

‘3-(Cyano-dimethyl-methyl)-5-hydroxy-N-( 4-methv1_'-3 -nitro-phenyl)-benzamide

A solution of 3-(cyano-dimethyl-methyl)-5-methoxy-N—(4-methy1—3-nitro-phenyl)—
benzamide (Method 80; 353 mg, 1 mmol) in 1M BBr; in DCM (5 ml) was stirred at 25 °C for
1 h. Crushed ice was then slowly added to thé mixture, and then 1N NaOH was added to
adjust thé pH t010. The organic léyer 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, lH) 7.95 (d, 1H), 7.40 (m 2H), 7.25 (s, 1H), 7.08 (s, 1H), 2.45 (s, 3H), 1.65 (s,
6H); m/z 339.



3-(1-Cyano- I -net hyl et hyl ) -5-fl uor obenzoi c aci d
2- (3-Brono-5-fl uorophenyl ) -2-net hyl propanenitrile
WO QMstoaesd4 32; 258 ng, 1.07 mmol) 20 in THE (18CWGB26i5/003334
-78 C under Ar was treated w-88-t-BuLi (1.7 Min
pentane, 2.13 nmmol, 2.0 equiv). The reaction stirred
Mef{ogl®omi n and then C02(g) was bubbl ed through the
~reactiton mxture. After 10 min, the reaction was
3-fluemottenethiyi-methdP Nea@rh yvdeadbaend methedy -W-(4hmEthIA8-nitroF
be QuUS | ayer was acidified with 10% HCO and extracted
t OAc. The organics were dried with NaCl (sat) :
and Agapedds) irh @RPVREHYTS 1689 BEE S Bro-ohenyl)-
2 B G S A TR o B 3 REGRSH hfco-pheny)
5 benpamhidd (MethottHE8s K0 mgi B mor) ArnhlavasV-pretpa nedahide i 68 mg, 0.64

B RGO 2 2 Pied) enl3Rebihnindie s SBRReoB S Homob in 1o mior
acdtoh@ atdet Aadyxane {1:0) W heakeit B ¥é0berRZ 2iLC TRE fééu@iggtséef?{_lng gltered and

34 5 Method 210 Methyl 4-fl uoro-3-nethyl benzo _
washed pith geetend, tihe Ailteate and wagiirgsavere conydebatzdndercediced pressure,

, | : . 0 ). in_80
N A s
10 ofitiestild ampouha baiwhitessliddNMRE .59 (s5 1 HY, 842 @5119), 85 (d5or, 1H), 7.96
dh T?g DI\/FI_ﬁa)? rzrmﬁlgd under reducedﬂpressure 10 and
(e HD. 7 P11y 7 PR e et (Saliiled-SRi(B.12HR: HAR (wAED+R68 (d, 3H), 1.70
(s,1019; prAf. c. l.ayer was dried and the solvent was
renoved under reduced pressure. mz 169. Method 211
The foll owi ng conpounds were prepared by the procedure

' Mof; 0555@390%10’ ‘using the 15 appropriate starting
~ th Conpound m'z SM 211
15 4- MateytbHawing lcﬁblp@lﬁxmmmbre%@acayl%@%ﬂo@ed%}@of M_eglod 199, using the
yl - be

4-Met hyl -3- methyl trifluoronmeth nzoi c aci
apRISPRAY SErngmpigHal anddetaygngilipesthydimeshyl)-5-hydroxy-N-(4-methyl-3-nitro-

= Gh - {oneri di ne hydrochloride (4 g, 23.5
Ph%@"l’%@ﬁ@éﬁ?@%ﬁ’&?n 40 ‘M 20 of K2CG8 sol ution.

MR [sSObmpb@id Was extracted Wi th Et OAcpfd Svp0 M ). TNhe

omdined extracts were dried and concentlrated under

20@ ducktl -prenss lnmethydethpui-(Sdethyl-3Nal | 453. 560~ 23. 7
nitrophenyl)-S-(2-morpholin-4- : Chloroethyl)morpholine
ylethoxy)benzamide -

] 201 3-(l-Cyano-1-methylethyl)—N-(4-metf1yl-3- 452 | 1-(2-
nifrophenyl)-5-(2-piperidin— 1- ‘ ' ChloroethyI)piperidine
ylethoxy)benzamide |

202 3-(1-Cyano-1-methylethyl)-N-(4-methyl-3- 480 | 1-(3-Chloropropyl)-4-
nitrophenyl)-5-[3-(4-methylpiperazin-1- : metHylpiperazine
yl)propoxy]benzamide | '

203 | 3-(1-Cyano-1-methylethyl)-N-(4-methyl-3- 451 | 2-(2-Chloroethyl)-1-
nitrophenyl)-5-[2-(1-methylpyrrolidin-2- - | methylpyrrolidine
yl)ethoxy]benzamide , '

204 | 3-(2-Azepan-1-ylethoxy)-5-(1-cyano-1- 465 | 1-(2-
methylethyl)-N-(4-methyl-3- | Chloroethyl)azepane
‘nitrophenyl)benzarnide




nmmol ) was then added to the solution and the

suspension was stirred at 25 C for 30 min. Wter was
w@eomed24sd t he organic | ayer separ ated and dr i BOr/GBb®5/003334
organi cs were concentr at ed give the title conmpound
as a yellow oil. 25 WD 2006/ O 834 PCT/ GB2005/ 003334
-01- Method 213 ‘
205 ( Cyhhl—ﬂ'ym hyretimaethyl) - ( 4- met hyl [-38n|i 1-Chiqpbeayl ) - 5
-(1-|ne | - n- 4- oxy)- benzam ide TJo a cool ed
suspé F‘éﬁ' g?dDKéIAEQGIB}h?ﬂﬂ persed in |ni ner‘BFEBi‘Ye)tha(“Sz
ny, qnggpﬂmpggedzgmlc@ DMF (4 m ) was |addejd dropwi se a
sol Ution (cvano-dinethyl ~net byl - 5-Ihyvdroxy- N- (4-

met hyl - 3- ni tro- phenyl ) - benzanm de (Method 198; 268 ng,
0,7 gul)inDl\/F(Z m ). Then

Meth 5 1- net hyI - pi peridine (Method 212; 178 ny,
Be omet eridtad] ba 1§{Qded The. reaction
m xture was ea € 0O re or 12 h. After cooling

to Z@p@enﬂa‘lw@phxpem &1 &, 30a9m0b)cmhédm!dazolhé2 05 gt 30 mmoThES equlv) in

D5 BR8P b P Rty MO AP EL SRR An3S min, by
4- (ﬁpm@mhemg&tmmﬁﬁb l(m)iﬁﬁﬂilﬁcﬁﬂ)‘ékdylﬁte (ﬂaﬁ FgL 26 %Iﬁél ¢h DCM was

-residue was then purified by a Gl son A)TFA

 addeq. Xbereasiion FRosiied pd Biapd ﬂ@n;quén@eé@mbglo% Thyf reaction

10

15

20

25

' 3-(hiGusnadimethyle

mifffs bt RS RIRANAOAY ueliPorelBIRR R vl vi Napigostan. T

organids Weredmm wAh Na@l(ﬂitﬁ af Na,;SO4(s) and then removed under reduced pressure.
4- br, rmmstR riflu omethyl benzoi ¢c_.acid neth
Theg ggs e(wétt @é by £98 mR,chreingtoeAREY yiligtngap Woémtﬁ@ (EtOAc-
he)(a%e?tol\éi{/é"&fb'lé\(l%%z)ﬁf a w‘ﬂntmw nh8e2C03 (373 g, 2.7
nmmol ) 1n CH3 was stirred at 25 C for Ih. The
tenperature was then raised to 80C over 1 h and
M L .9I at this tenperature for 3 h. The reaction
was 20 cooled to 25C and washed with DCM The
or 9@k €5l1oMAR c&ﬁp&ﬁﬂtwatﬁ@bawmwthe?%&we olf MBSHBAH 206, using the
and the resulting residue was purified by colum
ap@ﬁ?’éﬁaﬁf@&%ﬁm‘emﬁl izing an 1SCO system

El\J‘\b Q) ICIU lllfllll IIU AS Cl
1‘%’6? rommound 230ryrg (65.3% . NNEVZ 8% 8. 20
2075, IH-Bltf%34 S zH)
(‘Zn.ﬁ18 § }fﬁ &OP%DC%E&%E%hOdS 21':%‘2#}@3]'\%‘%l S
f ol I qvm ng conpounds wer e prepar gd by thyérqxrypwduc@bmﬁate

L

IVCl || U LJ.’-P, UDI IIU L IIC ANMI UMNT UC DL al LI LAY IIuL \-I 1 Ul. \J

Met h Conmpound nfz SM 215 Met hyl
Methédd 268 ano- | - met hyl et hyl ) -5-[ (4- 315 Met hod 167 and N

-net hyl  net h¥ [l) erazin-1-yl)nmethyl]benzoate
hyl)-5-fluorobenzoic acid

2-(3-Bromo-5-fluorophenyl)-2-methylpropanenitrile (Method 32; 258 mg, .1.07 mmol)
in THF (10 ml) at —78 °C under Ar was treated with z-BuLi (1.7 M in pentane, 2.13 mmol, 2.0
equiv). The reaction stirred for 15 min and then COyg) was bubbled through the reaction
mixture. After 10 min, the reaction was quenched with 10% NaOH and 'extraéted with EtOAc.
The aqueous layer was acidified with 10% HCI and extracted with EtOAc. The organics were
dried with NaCl(sat) and Na,SO4(s) and then removed under reduced pressure; m/z 208.
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216 Methyl 3-(1-cyano-I-nethylethyl)-5- 260 Method 167
and di net hyl am ne [ (di net hyl am no) net hyl ] benzoate WO
wWQo@6/0284834 PCT/ GB2005/ 003334 -92- Met hod 21FCTVEBRY0S/003334
3-f 3-(trinmethylsilyl)prop-2- }éﬁ{l yl ] benzoat e
~ Trimethylsilyl acetylene (2.4 17.0 nmol ) was added
to a solution of nethyl 3- (brononethyl)benzoate (3.0
Method 208 ol ), Pd2dba3 (300 ng, 0.3 mmol),

L1 e 2o DS RIS Pk Tl b 4R JBRladee (PGB %@, Using the

appﬂopnatfhmm@mauennl m xture was stirred for 12 h at 50

/\ffor alln\nl nn fho mvfllré tao.cool _bhac 1o 28 F

Mqthvé%,omn@mdju luted with Et OAc (- 100 |mVE dSMwashed

2| TheE M was—ther i teredthtough
28 L T BV L ey D ERR B A Fat o 00| NidEeooT
The crude product was purified on S 0Z using
hexanes-Et OQAc 4:1 as eluent giving 2.2. g (67 % as. 10
__gthacmé.ﬂ HNI\/R(SOO MHz): 8.03 (s, 1H), 7.92 (d, 1H),
75l 749z IH), 3.93 (s, 3H), 3.71- (s,
hod 218 Methyl 3-11,1
- d| rretmimlag édlﬁmmﬂwﬂmrbw l‘memnweazma adidY(5 b%elﬂ)g@hﬁ)l)]éld cho3

| ution

. @g[030§4t mphﬂ-@ Hﬂ}n& QIXIF V56 egdeal ipfomethanay@rfywh 038 Waelh he reaction

ml%z%wﬁé%ﬁl\is@l tg %télzﬁ 2'3“? %i'lg] hT'FFe l()téfll:rr\‘yé %ﬁﬁ) %& gfi‘éer uceed pressure

and ﬂm&esﬂlt)ngmmdadd/adwasltédt\h&l Ex0d i Hy0 XTheropganis]ayerwadiried and
h to,25 C and stlrr&g ({or an addw?aﬁ 2 hr. The :
t %S@%PF WAS FRMAQVEH dndeidequeed PrsRe wed L7t h NHAQH (sat )

"solution and " extracted with Et OAc. The conbi ned
‘organi cs were dried and concentrated under reduced 20
e. The crude product was purified by colum

(h ejlgmgq%v%ﬁ% géorijltgéllgidé Igvrcl, a%we%?& (%ey R{fmegl]ggel 9fddethod 210, using the
ap@bfﬁatsgtarththNBelﬁéiOO MHz): " 8.25 (s, 1H) 7.91 (d,

15 7 78 (d H) Z 40 (¢t L_H) 3.9 3H) 1.62
Megh EI-@OHIDOI,@E’(S 9H) Met hod 219 25 m/z SM

f\v-\—'nl

3 b i gl A
2§10| a il; oﬁieg}y‘l- 2 1ﬂ§?fémet}fyl-ben101é o ore 2’18"’ 4-Methyl-3-

3-11, lnéihﬂet hyl - 3-(trinmethylsilyl)prop}2- yr-t;,ﬂﬂ(l)rl)gﬁm
ate |(Method 218; 110 ng, 0.36 mmol) ip a dol vent
systgmof THF. (4 nl), I\/EO—| (2 n1) and H20 (tn7di§ avids

P | Lo
aoted—tthrumrhydroxrde—( 26—+ 09—rret—art—the

reacti on m xture was stirred at 25 C for 12 h. The
MétRagRipn m xture was diluted with Et OAc and water. The

aqueous Iayer 30 was separated and then was acidified
)l subsequently extracted W|th Et OAC.

of 4 2@%319%}%@ i B lhighls Loy Wad Boldea in a0 mi

of REJOLIR2LM TBSS3dtion was extracted with EtOAc (3 x 50 ml). 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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-93- Method 220 3-(1, 1-Di net hyl propyl ) benzoic acid

3-(1, 1- D net hyl prop-2-yn-1-yl ) benzoic acid (Method
WQ@19p/014884 mg, 0.90 mmol) in MOH (5 m) was tPEeBGBA05/003334

with Pd/C (17 ng). The reactign mxture was stirred -

for 12 h under 5 an at rmsphe?ls'of Hydr ogen gas.at 25

C. The mxture-was filtered through celite, and the

Msthlod@_l._B_ was renoved under reduced pressure to yield
) n 192l Vet tglod4

beﬁﬂinlﬂﬂéon of et hyI 3- |odobenzoate (1.8 m 10. O mml)
in THE (40 m) at -78 C, isopropyl nmgnesi um chloride
(2. @ a qoodedrguspendion OlﬁlhiaH) (60ktsdismhrieed. in Afiheal @0 (B2 ng, 0579 mmol) in

DB i s SR ool sqtfieh bl afgrdimaxgytanetby) Sydroxy-N-(4-

_mamlpmm&ﬂﬁﬁ%l%éﬂ%hﬁﬁhe Qhéhsd des; (038 Qngﬂonsﬂrﬁm%l)fmim \(\@ﬁﬂ) Then

added, and en the 15 reaction mxture was war ned
4-ipdo-¢-methyl-piperidig Methed 212 I\Résngml?mdomn BMH (zeml)awas added. The |

A S T

adderioeRdmpitess Uheresilfing 661utih wa@dufakte\aaﬁﬂpwo&d @5 B ml). The
colum chromat ography utilizing an | SCO system .

coqﬂh@ﬁa FEUFLONee Qr@dym@ cencentratgd pader ggduce pwssurq J0e resultlng residue

1p|1_.b§1f§§ b&% (%&sH)) gﬁ(?é) %’T@wgf(omm% téri Zo }Geld 60 mg

(1”(%)oﬁh&t1t1&cé’rﬁpeurm 2436 2H), 1.12 - 1.01 (m 2H) .
Met hod 222 ‘Ethyl 3 -(1-cyclopropyl-I-h droxyethyl
benzoate To a sol ution of ethyl

Mgth(,qu.l;opropyl car bonyl ) benzoate (Method 221; 363 ny,

_T6'6'_2 rmo ) in THE (6 M) at -78 C rrethyl

i BodMethyl-b8navlic akd ilrﬁ:thvrlmitér was

dd d ‘I Af t ut e c
an T AN CETENT N ST RN g
16N100(E@11)35 ﬁh@l)oamyq%mw& %4 ;R HIRANG nfﬂh@ Iﬁrﬁ‘ély hid RCO, (373
mat eri al was urified by col um chronat ogr aphy
mg, £{7| goRhgn QHngk@Osylé wv@ﬁstqm%trzé “Etfonth. The tymp¢rdtu1e Watgthen

I al%%QO j‘&)@ 0\?61'3;‘1 ?I’&P lj’jsa Cl)df%lgni(:paraﬁfg&/R é%olgle 4‘ 6&‘%1{)1’1 nmgﬁure was

codledib ANC atilwasHed/Bith HCM Hrhe @rgmciﬁere%@lcentrated under reduced
1.38.(t,-3H), 1.32 - 1.21 (m -1H), Burated pnder pedu

" pregguracod e sdtingreridesyas sm@%@acolumchma%\wamnhzmg an ISCO

: sys%ﬁ?ﬂex%er ﬁWA@QB 946?&’ h(e*i*ﬂ% 8%%2)15@& I‘sya cokfgurfe%)érJl (t‘)ﬁ 230mg (65.3%). NMR:

- 8.25 (d, 1H), 8.20 (s, 1H), 7.95 (d, IH), 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 214, using the

appropnate starting materials

Meth | Compound - ' m/z | SM

215 | Methyl 3-(1-cyano- -methylethyl) 5-[(4- | 315 | Method 167 and N-methyl
methylpiperazin-1-yl)methyl]benzoate piperazine |

216 | Methyl 3-(1-cyano-1-methylethyl)-5- : 260' Method 167 and dimethylamine
[(dimethylamino)methyl]benzoate




10

To a solution of ethyl 3-(cyclopropyl carbonyl)benzoate
(Method 221; 363 ng, 1.66 mol) in EtOH (5 m) at 25

wOocNaBsM (70 nmg, 1.86 mmol) was added. Aft er PdT/GB2003®03334

5 mxture was diluted with ELgh¢ and t hen washed
sequentially with NHAC (sat) and then NaCl(sat). The

qnies vere dried, and the resulting material was
—E&%—z—gd by col um chromat ography utilizing an | SCO
Mest B3 jthmeawﬂ)%b)z B-1%¥1 eﬁz@al@ mg (77 % of the
‘desi red ﬁroduct 07 (s, 1H), 7.95

(d, Trigethylsigl a(:gylegﬁp 4 mlaly.@ tnmcﬂ)—gvas addeddo agoludef) pf methyl 3-

(béﬁn%ﬂl{@l)%ﬁ%%atg@l@ & ( 1% 1 %‘1% %dz%%@( {}’Og éIl% ’Oé%moéh}nphenylphosphme

(34eiigpti3 224olYBTHED; 36. Ok, 18 dinirhety, raaatdml(imﬁgoao %rﬂ\o% in THF (50
sol ution of nethyl 3-acetyl benzoate (Method 151;
mlyglhes e@th‘?ﬁﬁm)‘mirﬁwss prirresk for 15h pedk 3F Afermliowang the inrixiek to cool

ba 19{0 2152°’$ (\./1]"’\% 19d11 TtQ? Wétﬁ%%@ﬁ‘é:rbghgtgﬂi e[m/@ smtea v“g)gg g(?l?sat) The

mlemtms was eﬂn\ﬂlﬁefedﬁh@agh a Phe opéedied)ideisd wed eoxﬁ%h@aied iuo. The crude
Re resultl ng material was purified by colu
pr

bitas BYtigsRR 22 psing Aeranps-F€oly dilaselyent gwmg 2.2.2(67 %) as

| pr%&ﬁ%?ﬁwﬁtw@@Mg%éYg@ q, gfg%?f(ggiﬁ)(, g%%gbnﬁiﬁqtgq C}}ﬁ 3936,

3HIHY.71 G, 3H),-0.71 @329 - 1H) 3.73 (s, 3H), 1.74 (t 3H)
20 Met hod 225 Sodi um
13- (1-cvano-| - net hyl et hyl ) - 5- ( met hox

- Méedbaeng!l ) phenyl | met hanesul fonate A sol ution of nethyl

15

3- ( Br orrloget hgl ) - 5- (1 hc:yano 1= rret hyl et hyI ) benzoat e

and g ( xﬁl ecieh dde%yﬁy)ﬁﬁgg%% {}t ﬁ}bg (ﬁethod 217,350

m xture was
mg,¢ &m\dﬁﬁhol)ﬁﬁl OHF (@dug &dis eS8 With NAHMIDS( 2L, 28 0@l at —78 °C.
Vet hod 226 - Met hyl
10@11(61133&9 498D it pgdesh Mltge ESAptoPemRYUTE 128 Yesmeg td etz and stirred

: fOIIa% QitRdni0 1# ;I?_Q éé)clf(;&%ﬁll?%llre was t{x%n ‘ﬂueflﬁhﬁd)‘glth NH F e(sat) solution and

20

25

30

r ononet cyano- | - enzo

‘ ex(rmetd‘lwdh El(BZKp Bﬁ: copbifkdtganics Werk drikd @il (dncohtratvdiander reduced

adde SOdI Iflte xture s stirred
PrgF RuBeat oS bl Pfigbion chrrerosapicugzing an 1SCO
syRéf Eﬁe-EEDHb 9
Y st oos)\étgzg’ %dgrﬁ%gﬁ@d%%%‘g&ﬂ?thZﬁ%hﬁ?é%ﬁmz) 8.25
(s, 3H).17.21 ech dHD,- heg (d, 1H), 7.40 (t, 1H), 3.92 (s, 3H), 162 (s, 6H), 0.23 (s, 9H).
| yet hyl ) -5-f 3-(4-net hyl pi perazi n-1-yl) prop- 1 yn-1-yllb
enzoate To a solution of methyl
M@&hbd 2e9 ano- | - met hyl et hyl ) - 5- ( 3- hydr oxypr op- 1- yn- 1-
I)benzo te (l\/bt hod 191 115 ng, 0.447 mol) and

To a solution of methyl 3 [1 1- dlmethyl 3 -(trimethylsilyl)prop-2-yn-1-yl]benzoate
(Method 218; 110 mg, 0.36 mmol) in a solvent system of THF.(4 ml), MeOH (2 ml) and H,0
(2 ml) was added lithium hydroxide (26 mg, 1.09 mfnol) 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 (38 %) of desired product; m/z 188.
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5 DCM was added net hane sul fonyl chloride (52 L, 0.671

mmol ). The reaction m xture was allowed to stir for
wa2omiomsat 25 C. The sol vent was renoved underPCEABe@d/003334

pressure and the residue mas glssolved in Et OAc. The

organi cs were washed with Sat) and then dried.

The sol vents were' renoved under reduced pressure to

Method 2@ 149 ng (quantitative yield) of the desired

rneglate The mat erial was then dissolved i n DCM
—(é;@%‘—‘ﬁl%—&!%%fﬁ#@élgo 10 pL, 1.34 nmmol) and
N WBtdlM|-Dﬁh&I§y1§denﬁ¥ﬂﬂtﬁ)HeB%c adldemietiRdatNne; mm&gr@@{}ﬂnon in

stirred for he sol vents were renoved

Mok (2 &) YreEeatechwith 8{Ghd 7rregulThe regctien miitale wasstirred for 12 h under

QU4 D0 R R SRS SR LU SR, e

solpemd;uastremnirai Wil relibcddirbdre28 §ield the desired product (150 mg, 86 %) m/z
N- Cycl opr opy! f or mam de Cycl opropyl am ne (5.0 , 12

19%ﬂ0|) and nethyl formate (4.5 m, 72 mol) mere added
toget her and heated to refl ux. After 12 h, the excess
starting materials were renoved under reduced

Methed 22t e and the material was utilized directly. 20

E Ne od .229 tert-Bytted-nethyl-3 -nitrophenyl)carbanate
MMMM Q%% nitroaniline (10.0 g, 0.066

- ol rowassludios D8 kg3 icdobblz b 18%1) 1@'011@1% ~78°
Di -tgrt bufyl d%?aréoﬁ%te. 3 oﬁunTHF(gOnﬂ)m 8%,

1soet9wbl)naglwsrpHch(lgod¢N2)0Ma7sO nﬂslda@ dmolhiwcpaal@é After 3(Bm1ns of

sl TS, 159 830 L0584 3 RS bk 40857 g o

Afwa30 aenmyeldptupdae czfrB@h}Q ehlodde EIS(DIhﬂ 3300 Bin¥?) Was &ddeW and then the -
oi.l .. The oil was dissolyed in hexane-Et OAc (4:1) and
reagfiony MU WasrArgEd 1R "G auedl b-orhermixtuse was diwted Wn@ EtOAc and
i i
waS A SEA RIS i NI pd NALRSA il 8 s s R, g e
solvergheahoved hnéexredieedpfadoiré. ALht . crudetroducnora$ pmﬁﬁik&f by column

ch RN A AP A D SR e B HO0e B Vi 4 B4l THAGNMR
(moqhmyvs%ﬁ asdm@% mahﬁt#) mfﬂ(dhﬁ%)af?%s%mh}?'zf 4%{ ?ﬂ%t?% 267 (m,

Y desi fed prod
leiJ/Hzé)O (tg?fbﬁ @Q 1124)(m2PB31 (d; 1.0M(m, 2ZHp6 - 7.30 (m 1H),
6.66 (s, 1H), 2.55 (s, 3H), 1.55 (s, 9H. WO
2006/ 024834 PCT/ GB2005/ 003334 -96- Method 230
Mdtked 28Ut yl ( 3- ami no- 4- nethylphenyl)carbanate A
solutlon of tert-butyl

P RSIIY I RENEGNGt e (Met hod 229; 10.0 g,
e STEET
mmol) in THF (6 ml) at —78 °C, methyl magnesium bromide (3.0M, 0.73 ml, 2.16 mmol) was
added. After 3 h, the mixture was diluted with EtOAc and then washed sequentially with
NH,4Cl(sat).and then NaCl(sat). The organics were dried, and the resulting material was
purified by column chrométography utilizing an ISCO system (hexane-EfOAc) toyield 1.2 g
(50 %) of the desired product. H NMR (300 MHz): 8.19 (s, 1H), 7.92 (d, 1H), 7.72 (d, 1H),
740 (t, 1H), 4.37 (q, 2H), 1.78 (s, 1H), 1.51 (s, 3H), 1.38.(t,~3H),v 1.32 - 1.21 (m, 1H), 0.46-

0.37 (m, 4H).



10

bk

15

5 and placed on a Parr Hydrogenator at 50 psi of
hydrogen for 12 h. The resulting solution was

wo pdobeea4 t hrough celite and the sol vent was reoODGBA005/003334
under reduced pressure to gi vg 8.68 g (98% . NWR (300
I\/Hz) 686-698(m 2H) , % 1H), 6.36 (s, 1H),

gzg 2.09 (s, 3H), 142- 1.50 (m 9H). 10
231 tert But y
Etm AR Obrody e ik @ia, 4- di Ny ogui nazol i n-6-

yT)yam nol phenyT ] pamate A stirred m xture of
t er tTMio}utlc(rBofammé (4ymmpylpmnw1)mmmmah6&/ez N3d3 mg, 1 66

migof) i FiH (?7311}1%2% %ﬁ&%ﬂ 879 g4} 86 M tas adder Aftend hgthe
mlatur.@w%&@uté@wm@tmc%a% &aﬂsﬁeé@e(%ent@i@‘k@ ﬁ?iaa(?at and then

a(Cgélaé) 7hqmgam¢%m@dimdx andF!UQ(aSblal)lg n(aﬁel'&l wgs pﬁnﬁ@cgl;(yacolumn
Th t
ol AR R S BT T b Rkl 95 ot

deaﬁﬂl ;msalroaqq WR\(@@mMEImm gh eHy, rmwmw& @ Ay 7.41 (1, 1H),
(sat{ and then Na2 e organi cs were
4:16&%2/%}3 4HdEr Lipdukods BiedS8e 35hdl 2 he 1 A&<m, 4 Hhd. 601 0.84 (m, 2H),
‘Wwith DCM (100 m ). The 20 resulting

Oﬁg?zoc%ﬁﬁa ‘was coll ected by vacuum fi Itratl on (3.00
g, 589%; mz 387. Method 232 6-f .

no- 2- net hyl phenyl ) ami nol - 3- net hyl qui nazol i n- 4(3H
stirred mxture of tert-butyl

MdéthvimetinylifRokdedh Wated- 0xo0- 3, 4- di hydr qu| nazol i n- 25
-yI')yam noJ phen car bamate (Method 231; 3.00 g, 7. 78

oA salefiddaNintSbylra-jcedbenzoga (tdthodilSh; mng,am mnol) in 5 ml of -

DGR gl 1 icld T3 a1 L BF FCAT RO heafded fo o

: Na@f(fsﬁl?ﬁlﬁt‘i’omg G dINS midtiR WEIOAMERd WRSEtEBTA S %h%%%nics were dried,

20

25

30

sat) and then Na2SO4(s). The organics were
ang éxmmxﬂtlngrméuenalemmf dds soluegnn( ¢hrdiBatograpBP Witizing an ISCO system

(hefgge-ﬁg?A%ﬁq ICEE %ﬁ?éﬁ‘(ﬁﬂéﬁ%@?/}?ﬁﬁfﬁ@oo Mz PR ), 786

(d,2H)g7.5e (@NEBT.80) 722 nd il ABLINA (s23@KQetahy/Jbenzoat e
2- (3- Bronophenyl ) -N, N, 2-t ri net hyi propanam e (Method
113; 202 ny, 0.748 mol), MO (351, 7.48 nmol,
Mekh £quiv), Pd(OAc)2 (17 nmg, 0.075 mml, 10 nol 9%,
5 (296 ng, 1.12 nmmol, 1.5 equi v), Cs2CO8 (365
B- 13: 1 .mdthHe E5+imethekyiBh @én eth@nélﬁﬁ'onate

nol 9 | uene- CN 1:1 m) was heat ed
o SOt ﬁeﬁ&*ﬁf-”o@r%@mﬁeﬂ%ﬁélr@a&nl grethstiybisrasatg (Method

16280 xﬂ@%m%andn g d RS %i) whd ﬁlgéé} @? S) WG gﬁé%?d?iuﬁﬁ sulfite. The

were dried with NaCl(sat) and
mixwiroyascstigied af reflugdlioesdlymntsssere eomdied undsn nddeced pressure to give the

* product; m/z 297.

Method 226
Methyl 3-(1-cyano-1-methylethyl)-5-[( methvlthio)methyllbenzoate

A solution of methyl 3-(bromomethyl)-5-(1-cyano-l-methylethyl)benzoate (Method
167; 80 ing, 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.
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was then purified by colum chromat ography utilizing
an | SCO system (Et QAc- hexane) to 10 give 50 ng (27%

woboothsissiesi red product; m'z 250. Method 234 MEL/BBR0044003334

f _
(cyclopropylanino)néthylI43~(?§rfluoronethyl)benzoate
A suspension of methyl
Me‘lthQQ[ éErDrret hyl)-3-(trifluoromethyl)benzoate (Mt hod
8 DI :

m ) ”I‘@pass&&tidhrcﬁ%éiﬁyl@q IQ‘yfa% llrﬁetﬁylemﬁu% gﬁg%%@ig{}ﬁbqtly

was concentrated under ‘reduced press
yDbenzviatei (detlypsl 191 25 21840.44E tringad) ﬁﬁﬁtrlﬂfhylanwbt (ﬁlll uL, 0.581 mmol) in

cyclop pyl benzoate To a, 100 round bottom fl ask
(ﬁ}ﬁ(a‘l’ eddeg PR hén‘?rﬂﬁ%@b’ %hlglﬂf#er(S%aaL 810d | pawel) ZEhervesctiopamixture was

all@xgg@ g st for 18 m at 35 @ED iﬂli: 56&9&1’( %%rﬂo%@%ﬁgxsr)educeg pressure and the

reaCt lon m Xxture was Cco0O
residuefwasalisabved it E62Ad Tht ofghndrs wie2e S asirad| WithiNaCHstdeshd then dried.

dropw se via s é %P eaction was stirred at
The PR eR N5t oV s Frier sesisrchRrer s (ool oy L4hmedauniitagive yield) of
theldesfeb®hteridd 3. The dAtedialRadTiRh )ilssaibé‘d {ne@@M %gﬂi‘ﬂé{ﬁﬁamme (190

was stirred for 20 m ns before nethyl 3-vin
ulg 1.38@nmel) a6d MNemetirpl plpwa&nad/dmiheﬂ' hdrdedea dtel rmxttmand ktéred for 12 h:
| .owne h stirring for bef ore

dt 5
T sl R Vb el e e ancife S tse dintea b purified by

15

20

25

30

coREIHEPESAY yﬂ_tlil@zl ¥l IO sy¥asm @vaﬁﬂfle'(jﬁ)oto%lleld 50 mg (33%) of
‘sepratory funnel the aqueous phase was furt

- desssedpaedust "W5319DCM (3 .X 50 m). The conbi ned organl c

extract was dried with MySO4 and concentrated in vacuo
to 30 yield the crude reaction product which was
Megthod 22®@d on.120 g .Si 02 using hexanes-Et OAc 10:1 as
el yent giving 1.01 g of the title conmpound as a
Nyl idg94 %; mz 177. WD 2006/ 024834

| fF’oCrT %Q%%ﬁé@é (?\/g)?§2 e ni)%dl‘ﬁtl&%%&%ﬁxyﬁj&gﬂ 72,mmpl) were

added tbzeEhdx-aRd hededbto(teflux. After 12 h, the excess starting materials were removed

=

under reduced pressure and the material was utilized directly.

Method 229

. tert-Butyl (4-methyl-3-nitrophenyl)carbamate

A solution of 4-methyl-3-nitroaniline (10.0 g, 0.066 mol) was dissolved in THF (25
ml) at 65 °C. Di-tert-butyl dicarbonate (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 oil. The oil was dissolved in hexane-EtOAc (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, 1H), 6.66 (s, 1H), 2.55 (s,
3H), 1.55 (s, 9H).
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wherein: Rng Ais carbocyclyl or heterocyclyl;

wherein if said heterocyclyl contains an -NH noiety
wotbheto2#3t r ogen may be optional |y substituted BYT&BI0@L03334

selected fromR6; R is a subggi_tuent on carbon and is

sel ected fromhal o, nitro, cyano, hydroxy, am no, 10

Mcgrom , carbanoyl, nercapto, sul phanoyl, Cl.6alkyl,
: nyl, C2.6al kynyl, Cl1_6al koxy, C1_6al kanoyl ,
teiIB Al (R aiméid-@XidtethNphédyl allblamlabeam no,

NN- (ClI _6al kyl ) 2am no, al kanoyl am no, N-(C

1_6ah ROWsiemphgrdipty! (mrmf(thylﬁ sitlophényDcambmatsy(Method 229; 10.0 g, 39.6

S LT T R A ——

anﬂl pINrcéd?bn ﬁﬂahﬁﬂ))cﬁs n@hﬁlfz{DS’O ﬁsm%{{&%gﬁﬁf& 3] ?B"Hé RBAFRY Solution was
6al kyl ) - N (Cl _6al koxy) sul pha '

no

-ﬁléie%@rwwahtﬁwaﬁwaﬁw%t wanfeRisgé pyqierpava/ucgql pressure to give 8.68 g
(9§§gst 't u bbleon cgrgégﬁr% g{)ga’ra Xgngof’é?@@é e 11[%3e?9 iSn2t), 2.09 Gs,
3H)f 1dai-d. e Obhycl yl cont a| ns ‘an -NH noi ety t hat

nitrogen nay be optionally substituted by a group

selected fromR ; nis selected fromO0-4; wherein the
ME@odesiof RL may be the same or different; 20 R2 is
_S?I_e?t_d from h)gdr ogen haI o, nitro, cyaino hyd:roxy,‘

i » o rh Tl ) i army

1"01 6alkyl,\ C2 6a cenyl G2 6al kynyl . CL. 6al Koxy,
Y—%%‘@PE%P—"@F 6al kanoyl oxy, N-(C 1_6al kyl)am no,

NN- A&rle_cﬁmbdfﬂrb)ol’@éﬂ-ﬁﬂtyl rﬁﬁblﬁaﬁl@bhly&meﬂﬂ)carbamate (Method 230, 3.08'
. 6al kyI car banoy N- ( 6al kyl") 2car ba

g, @i)(l (bﬁgrgm%ﬂ@myl(aumgobn-ﬁ@@ -one (Method 104y 3.24 g, 0.0135

5 mxﬁh)% bg?gﬁﬁ?(?gsu FP 06%!3}%' %ﬁ\%pw&{é 1.35 mmol, 5 mol%) in

dle)ﬁab k3a ml}lmwtedmﬂosz(:(ﬂfabgqéy&mgL O B75 mmél). The reaction mixture was

: | - - wh
TR PO L G R
wit E®PAd TR LESRARY Ge¥d aGaNYfh '&%Cl(t@zﬁ IM_%I E‘Na%d‘;(%hﬁle organics were

nitrogen nay be optionally sub
remeVesioinder feduendRtdssureXingd NR]IEsulﬁng mmmmmssm DCM (100 ml). The

re g REGRIAE 1 SOlspie bt ate o ocin S P e Sk e

i ndependent|y selected from CR16 or N; R3 and R16 are
[ ndependent |y selected from hydrogen, halo, nitro,
32hydroxy,. anmino, carboxy, carbanoyl, mercapto,

6-[251l%ﬁcélﬁg-gyﬁlemgghg%l%ino]r 2n Y SR gﬁ@i Syl 5
N- ( A stEeddagixhaeriof grz-iity Q mbthlyk§I[J2methyd4-oxo-3,4-dihydroquinazolin-

6a| fﬁ%‘é&%%%ﬁ J\I\I;I@&o%g} 1:«53?/0&3%%;7%%‘%}%? Pq\gh(%o gll)t as treated

% TI@l RO x
i ORGP A AV FRRTRN e i o

wag altebf@d Wﬁyll(l/RNzOHﬁaq)eind reatyatedWitRESOAC. ”WeemgamcsRBem deied with
Na?&@gtb F?‘gﬁ‘éa g%gé(é%ﬁ)gihg g{?’ggm%g Dv%rre then retIJneov% tu}l er;arclechi%ed pressure (2.18

g, 99%); m/z 280.




10

15

20

25

30

10 one or nore R19; and wherein if said heterocyclyl
contains an -NH noiety that nitrogen may be

AW@moismmbdy substituted by a group sel ected frpor/BB2005/003334

R4, R5 and RI15 are independen%y sel ected from
hydr ogen, Cl1.6al kyl, Cl. 6al ka )
Cl. 6al kyl sul phonyl , C1. 6al koxycar bonyl car banoyl ,
clyl, heter ocycl yI N-(C 1. 6al kyI ) car bam)yl and
[ b : . R5 and - R15

L3¢ i onal | y

subsz (% Btcﬁm:bphln)ﬂ)iNav)B tﬁmemr@panﬁﬁﬁ@ ﬁﬁ@é’thod hEs; hop @hg, 0.748 mmol),
"bet ween the -NR5- and - - of fornu i S either

MegQH (35 g4, et Sempiohd 0- Qﬂfgnéfl)ﬁd@méz @s mgaﬂ)mcédmabb&@ mad¥s), Mo(CO)s

24 b, 554 SO NS0 13 PO 9,580 Lo g

0. 05755&1‘1@1,01 HYdiE1%),in tcﬂlﬁEnBCEH@U h)qX(SZ,mI? aab @3&61&(!'1 ﬁt W@@fﬁfngr for 12 h.
a

| phanoyl, Cl_6 6al k
TheFeisAioR 35 quwﬁe@w@dey@ Nk wcksivisd o, QAL The organics were

0.
.dr%%l_(&g Iggd%l Laf’ﬁn% S(R@‘%J‘én@léh%ﬁxl FEGE%‘% ?duc%l N'_efsare The re51due
wak . thsenl myifﬁeﬂ(bambbjmyd:hromtogmlphy uBli£ha an M@(Deys’tela (E®OAk- hékane) to

xycarbon Cl 6 ycar bonyl am no,

glﬁ%oﬁlggg#@/?%gﬁfimﬁﬁwduc M??Légﬁ(l 6al kyI ) 2sul phamoy! , -
Cl. 6al kyl sul phonyl am no, carbocyclyl - - or ,
het er ocycl yl -R23-; wherein RO, RI13, R19 and R21

Mﬂhﬂﬂé@.ﬁdently of each ot her may be optionally

MEty 54 f(&‘fttl&%ox‘?ﬂm%mo ALROR 2 BS  OLIREE 2k, | and

=V sard net H noiety
t hatA sﬁpén’sﬁgﬁ)’f mhylbﬁ(b@@hdnﬂ@t@bgw @Hﬂﬁélbhiéﬂ%ﬂ%b@ﬁ&oﬁte (Method 158
oup sel ected from R25; R7

0.83% 2:8¢cmmob, eycdonropydaamnaéns? ¢, 4k m@ﬂaﬂ&ﬁ?%@;l@@ﬁ 58 mmol) in

C}pz%zw 15 (leg vsas sNQ%%%)? °C ﬁgg h( E%gegg%c}rn%ﬁm &aé&ncentrated under

reduiaed piessuR2&nd mmedm&;hda%el ane2RB0O 1S hydr ogen,
Cl_6al koxycarbonyl or Cl.6alkyl and s is 0-2; 30 Re,
R1, Rl14, R20 and R25 are independently selected from
Mé&ho&®2Bky! , CL. 6al kanoyl, C1. 6al kyl sul phonyl ,
a oxycar bonyl, carbanmoyl, N (Cl.6al kyl)carbanoyl,
Methyl3¢ oycl Mﬁwbﬁﬁzﬁbamyl benzyl benzyl oxycar.bonyl ,

DRI BB BB O 8RB prrang oot o m

waBhatlded, 12cymhof dlhbhgrr 2XY (1N fih Bé)&ﬁﬁé@”ﬁﬁé"&é&tlon mixture was cooled to 0 °C

trlfluororretcﬁ% am no, carboxy, carbanoyl, mercapto,
{40

ang {y} %91110 a g I@tmmolm@ww d@m@s@ywa sigdteg| The reaction
wa%%ﬂ@’thg‘%‘é&yérm&g 26| {Fﬁ@ fgﬂ})&lé’d bg't}fg%tdﬁi’f{oﬂ'gf@{ Gl (3308, 12.3

di et am no acetylam
mnbbl)réﬂhybarcapb anptyte, wid- s&lrfe:yllfmal(lmmyﬂeforé\ln{‘dthyl 3-v1nylbenzoate (1.00 g,

NS RO ey S L3 SR 25 with i o

befdRS buih Sl enbhdity the 88AMbS b DY IBYl)f safRRh agueous NH,Cl. The mixture
et hyl sul phonyl ,” met hoxycar bonyl , et hoxycar bony

wanpored yite Ismramfunnﬂa@dhlw wb@ksa)mw was further extracted with DCM €]
h NN- det h
x {al, 750 CpEbhO PRIRE kb oS BRY, Sl A Dpangrated in vacuo to

yiehtthe Iatu’db Ir€acsiah prddaerveiith was purified on 120 g SiO, using hexanes-EtOAc 101

as eluent giving 1.01 g of the title compound as a colourless oil (94 %); m/z 177.
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10 2. A conpound of forrmula (1), or a pharnmaceutically
acceptable salt thereof, as clained in claiml

woO udveneissd Ri ng A i s phenyl, thienyl, pyridyl, péi/eaBodopion3334

i soxazolyl, furyl, 1,3- benzoﬁ;oxolyl pyrazol yl ,
i ndol yl, 2, 3- dlhydrobenzofuranyl

cnﬁgldazo[l 2 a] pyridinyl or pyr|n1dinyl wherein said
pyrazolyl may be optionally substituted on nitrogen by
a group 15 selected from R6; wherein R6 is Cl-6al kyl.

ou f la (1), or a pharmaceutically
1-.acc€’p‘f‘5’g¢) ng&lf? r["ﬁ‘gar@}; as clained in either claim
or claim2 wherein: RL is a substituent on carbon and
is selected fromhal o, hydro cyano, sul phanoyl, 20
Cl_6al kyl, C2_6al kenyl, C2_ Cl_6algoxy,
NN- ( Cl _6al kyl ) 2car banay| , yls( O a wherei n a S

0 to 2, Cl_6al kox carnyl yl,
NN- (C 1_6al kyl )z kyI?

1. 6al koxy) 8D plrandy| ), caHbocycIyI G —a
het erocycl yl - R8 sMerein R may be op ﬂlon ly R
substituted on carbon by one or nore R9; a wher ei n

if said heterocyclyl contains an -NH npiety that

nitrogen may be optionally 25gsubstituted by a group

selected fromRl0; RO is selected from hal o, cya'no
whhgﬁiim ‘oxy, carboxy, Cl_6al kyl; Cl_6al koxy,

e R A 5?85%‘391&%1{58%%# ey R fporely gonaing an N
mo@et,f/ hat nitfpeR ﬁ&y%wpn &2ty sabstiteiee boaysboy selReeed; froM ®Fei n

mgy be ogtl onal substituted on carbon by one or
mor B rea subs alemm@irbpn gndgy pdedied Bewdipld, pitre; eyang; hydrexy, amino,

co bl 0Pl ko beRA, CRINA, CPAURA. Blatlyn 6 ks
C aﬂldariagzﬁ Cﬁr@kum}é@@nd’e@d@kﬁﬁrﬁ@b em{N—(@rgaI&ymamm bond,

Cmﬂ@f@ﬂﬁ%@y G- @%ga%réamﬂﬂebflﬂ&@r 'N 0&%‘/& GraHyISO)
W 2%68% B0 Cralk %g%oosﬁgomﬁalk%& IgaRyE, P e

N, N+{@epdindpsuipanseil d%—(@dgaﬂ«wms(ﬂ'ph@mbklyl R24 is

Q% %ﬁ%dﬁf‘?b@ﬁ %@@E%{]%fé msﬁﬁ&g@%{lng §a¥9°8¥“r1r§él dR7 or -

heérdcpcl@rm%%efeﬁn R! @aybe dpRoni§sebdiitited 6n E8b6EbEInd 6:0Mbre R; and
0- 2; wherein the values of Rl may be the ‘same or

whereirt Hisaidthetazocyalyd eppseinnan gVHT ooty that pifroger may be optionally
oBRAEEOPARIGPILEBRBRRIRR o o2l [ Lnereof o ol aiea,
A canpsdededfromd-dubieeréih the viluas qiRd mieydethe sahd o dlfferent
acc?zqtlsa sbelleectesda grom‘ia %Z?rf 'ha Smc’:crloalc%% hydroxy, amino, carboxy, carbamoyl,
mercapto sulphamoyl, Cy.salkyl, C,. salkenyl Cs.salkynyl, Ci. 6a1koxy, Cy.salkanoyl,
Ci¢alkanoyloxy, N-(C;.salkyl)amino, N,N-(C, ¢alkyl),amino, C‘-ealkanoylammo,
N-(Cy.salkyl)carbamoyl, ]\/,N-(Cl-sallcyl)zcarbamoyl, Ci-salkylS(O), wherein ais 0 to 2,
C,.salkoxycarbonyl, N-(Cj.salkyl)sulphamoyl, N,N-(C,.salkyl);sulphamoyl,
Ci.salkylsulphonylamino, caurbo.cyclyl-R'1 L. or heterocyclyl-R'>-; wherein R* may be
optionally substituted on carbon by one or more R"; and wherein if said hetefocyclyl contains

an -NH- moiety that nitrogen may be optionally substituted by a group selected from R'%;
X is NR" or O;
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in any one of clains 1-5 wherein: X is NR15 or O;
wherein R15 is selected from hydrogen or Cl-6al kyl;
wWob@re2483R15 nmay be optionally substituted 15P@NGB2005/003334
.carbon by one or nore R21; is selected from
car bocyclyl -R22-; R22 is a d| rect bond. 7. A
phar maceuti cal |

ff
2CCOB Abek RERTES Covith fearGelioadk obbrwadhy thmghes hres are
m(fe%, tl}séeé‘ﬁ%ﬁfrﬁﬂn I@‘”% g]f A E Gand Jis Cwichis
ed t f

orrru (1); the other three are all
CleR3 mmdﬂi%axanmde@aixﬁnﬂy delecrted ermNiydM@hﬁlhaﬂo l-'ﬂl@o ,lc§ano, hydroxy,

dr 8., A d of
s G < EAMCy  RECER BB SaRY > Cheattoby Cralepyiapstiomy!
C, Fzﬂk@a@’ %@Qk&l{oyp §'5£T§ar§oyYox‘9hﬁr (@1 E‘alkﬁgarﬁ;‘] ol B Aﬁ@il%gﬁ&ﬁzammo

r om hydr ogen am’no
C Nt\llk-'(I@}’lmhk,W IQeaaihyd))cm]bam@ﬂl NdV-I@l éﬁ(l@)l)acanbmnwl,rclaéaHQIS(O)a

wher tltut d on carbon
WhBV“bﬁés Gl B bRyl &1 @ P WHPéfﬁy 30 9. A |
N, NQGP&H[QQ)&IIpKa&MdW'@; 66“{%'15u@h@n)ﬂ9ﬁ[ﬂm6ﬁ%éyéﬁjljw or heterpcyclyl R18

accept abl e sal t thereo as claimed in any one of
wherein ks and B'*ipdspendentiRef pachgshes cnaycher qmwnaiiodwg@tmted on carbon by

onS S’l@lekd‘b &}?&88 (l:fy s% c%llleterﬁg% Icng 1ns O(P gtly?ha% mtyogen may‘

ubsti tute on car bon

be aﬁﬁﬁau%smmeam@ga%/se@aawom RE?;’Z R21 i s sel ected

6al koxycar bonyl ani no

EQ?&% ’Fsezﬂzel ?pen @berse legtedfromhgdrogeth &n edlkylRE pealkanoyl,
C: Jy AR Qb kid Rl £ WhiBtmOR, eap&fya akme%}s%ﬂ [yLm" €

nd wherein 1f sa eterocyc ont ai n
N- ((Nkslalkmbwebgmm and NlN-I(Gg@ﬂcyﬂm?rbbmoy)bmmrmi RY, R’ and R" independently

of 8658 s WS e buolik Bstﬁmi%%égw%%%&ﬂoﬁggﬁ@% e
Cl. 6al kyl o%_ Qenzyl oxycarbonyl . 10 npound o
for tAIBENA[) ~ obetweemie miReATdCOR yOfa‘i%IéBlﬂéBI igeigher (i) a single bond

of., | 9

whb g:?gl I{]s as ﬁ%ﬁ%&!daié)wg é@) V\d/e &ebr@ﬁ relﬁ Rm %nt, of -

f or RuJR (Rj anidR baméomdtdpendmtiyl sm{aetedalﬁnnﬂﬁlm ,Sitah)egao, hydroxy,
nd of fornula

1.
amllno car oxy, car%amoyl mercapto, sul;ghz?moy% C1 salkyl, Cyealkenyl, C,. 5a1kynyl
C1_6alk0xy, Ci.salkanoyl, C)¢alkanoyloxy, N-(Ci.galkyl)amino, N,N-(C,.salkyl);amino,
Cl-salkanoylamino, N-(Cysalkyl)carbamoyl, N, N-(C,.salkyl),carbamoyl, Ci6alkylS(O),

wherein a is 0 to 2, Cy.salkoxycarbonyl, C,_salkoxycarbonylamino, N-(Cy.galkyl)sulphamoyl,

 N,N-(Cj.alkyl),sulphamoyl, C;salkylsulphonylamino, carbocyclyl-Rzz- or heterocyclyl-R23-; '

wherein R’ R" R" and R* independehtly of each other may be optionally substituted on
carbon by one or more R*; and wherein if said heterocyclyl contains an -NH- moiety that
nitrogen may be optionally substituted by a group selected from R*; - _ A
R’, R R R RY R R and R® are independently selected from a dlrect bond,
-0-, -NR%)-, -C(0)-, -N(R”)C(O)- -C(O)NR)-, -S(0)s-, -SON(R™)- or -N(R*)SO,-;
wherein R, RY, st, R® and R* is hydrogen, C;_¢alkoxycarbonyl or C,_salkyl and s is 0-2;
RS, R R" R* and sz5 are independently selected from C.salkyl, Cy.¢alkanoyl,
Ci-salkylsulphonyl, C1-6alk6xycarbonyl, carbamoyl, N-(C,.alkyl)carbamoyl,
N,N-(Ci.alkyl)carbamoyl, benzyl, benzyloxycarbonyl, benzoy! and phenylsulphonyl;
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MR Ol 5NR3 (RI) ANX+tl Y nHQ N~R O
15 (I') wherein: R ng Ais phenyl, thien-2-yl,
wo booen2433y| , pyrid-2-yl, pyrid-3-yl, pyrid-4-yPCT/GB2005/003334
t hi azol - 4-yl, i soxazol - 3- yl 06 3- benzodi oxol - 5-yl ,
fur-2 yl, 1-met hyI pyrazol )}li “1- et hyl pyrazol - 5-yl,
ytylﬁyrazol , |ndoI 5-yl, indol-6-yl,
| i5ysglestsd Aroant gzplg,rpltxo yayan@ dydroxy, tnﬂuoromethoxy, tr1ﬂuoromethy1

o 50K L e BB B b 50 e

acétbtyg heetharaino, ethyldfmlm{ dim@&y¥BRing uielﬂmmmb NﬂfﬁétHMLN-ethylammo
trlfluororreth cycl apr opyl am nonet h
L T G A I R A SR R KR —

I
N, ﬂf d(g:{/ic (%%?%lgg Mr%letﬂ%ﬁ{/ mrtg@fﬁ%yl,)xgenthxlthlot eﬁlﬁlthlo methylsulphlnyl
eth&lﬂﬂl}ﬂlhmll,pnml athyisudphonpke tdeyHoxy &rbdnyd hathisxgxyrbohyl,

N-PLne l E&x@% ﬁ%ﬁ%h@f\ﬁyﬁ% N, Nl qu}rC@g}i?l)agﬁé}pa}rlxlpoyl N,N-diethylsulphamoyl

Ormgﬂﬂyj ﬁté%Wlsulﬂharﬂoﬂd' fl uor oet hyl, 2-(di net hyl am no) -
hyl " - 2- oXoet hyl,  3- (d| nmet hyl am no) pr opyl ,

or 1ph,armaneutlwllpac;pptabletsabmeyctof met hoxy, 4
N- et hyl car banoyl net hoxy, 2-(di met hyl am no) et hoxy,
2-(pyrrolidin-1-yl)ethoxy, W 2006/ 024834

2. PCT/AGEREHnhAQ3 8dthula () 3r gﬁ)ﬁﬁm&@myaaﬂy lAeeEptable salt thereof, as clalmed
2-(1- nethyl yrrolidin ) et

in olajmy ] yeerdn King 4 i @b%k;}hlenﬂrm&bmﬂaolw Jsexarekyp, furyl,

S0P Ry B e ol 3 diydeotenaofugyl midseold s gloyridinyl o
pyrimiditngl wh;maf MWrazdltl{l;xh@ himdiﬂ;y):nsllljlr pﬂlﬁnmydld, on nitrogen by a group
ro £EO N- et yl sul phamoy
SelRFt%‘ﬁé’Pﬂgﬂ‘ % %%ghb%él)@wmamw 5
1- met hyl pi peri di n-4-yl oxy, N, N di met hyl car bam)yl

cycl opropyl, piperidin-I-yl, norpholino,
3. 1- cy%d:q;mmpglloéfdrmmjd (D,ora pharmaceutlcally acceptable salt thereof as claimed

in ?ﬂ%r 8(%@%9@6%?5 %V‘Ee"i‘l z: )P 2scllogpo:og/lylet hynyl, 3

- Ey (5 ?s}(hé( ls&sﬂﬁlfeﬂtydxbd&bod and)l@selécted’lfremlmalb hydroxy, cyano, sulphamoyl
“di me Fo n- | -
Cgalky ﬁesyqu%na o3 1. G plkors . V-4GasglkyDzcarbamoyl, CrcalkylS(O),
wh%}/e% ?TP{@ ﬂﬁé&&&%ﬂ% N-EZAk PilprbnBys Ul Phonyl,

nogut'y

| szqc; amy;dyzaflpmmﬁongmhechéau@m}meukankmmdulphhmoyl carbocyclyl-R’- or

idin-1-ylsulp

2- (hyd t hyl
| hetgr({cMy { gyglﬂ%q g;ngg 59[3 epthor@ll%sglgﬁtlﬁlﬁsq,@p cegpon by one or more R’; and

wherdid) WB@%’E@?&J}%M ebitink §h ON11- HoRd Eﬁ@ﬂﬁﬁlogen may be optionally
substituted by a group selected from R'?;

R’ is selected from halo, cyano, hydroxy, carboxy, C.l-salkyl, C,.salkoxy,
N,N-(C,.salkyl);amino, N-(C,.¢alkyl)carbamoyl, ]\/,N-(C1_6alkyl)zcarbameyl, Ci6alkylS(O)a
wherein a is 0 to 2, carbocyelyl-Rzz- or hete_rocy'clyl-RB-; 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 optionélly substituted by a group selected from R*’; |

R”, R®, R* and R® are independently selected from a direct bond, -O-, -N(RZG)-,
-C(0)-, -S(0)s- or -N(R**)SO,-; wherein R? and R* are independently selected from
hydrogen or C1-6§lkoxycar50nyl; and s is 2;



nis selected fromO0-2; wherein the values of R may
be the sane or different; R2 is hydrogen; X is NR15

WO Z006/024816 one of A, E, Gand J is C which i s mt1/aBtws003334
to X of formula (1); the othe1qghree are all CR16 or
two are CR16 and one is N, R3 is selected from

hydr @%ﬂ ﬁﬁ&g%kkp&h&ﬁ%xﬁg‘gﬁyﬁggﬁa6gﬂ53elected from

anlno
hyddbgamndmﬁynd, 1- nethylplperldln 3-ylnethyl, 20
cycl opropyl net hyl, -
2,2-dinmethyl-1, 3- dloxolan 4-yl met hyl,

4.Pi Pex k@inPodtrdydfTBinMA h
1- bensy] oxycar bory] pI(IL))I %{I a np ann?ceun%aqy acc?qqaqle salt thereof, as claimed

5 in gnhym @S@@mﬁlﬁ whermim m Gyelzoted, from 0- 2 wherein the values of R' may be the
% >%ycar bonyl ami no) propyl, 3-norpholi nopropyl
sa’ﬁle 81 oxypropyl and cyclopropyl; the bond
"betmeen the -NR5- and - CR3- of formula (1) is a
double bond wherein 25 R5 is absent; and R15 is
5.sel dc@BPYYALAgrdey &, ormathagacsnticalyl aopspabié saittthereof, as claimed

h ceutically acceptable salt .
e‘r’%% m%ggo‘gg’}‘%ﬁg%p SBREEB 005/ 003334 104- 12, A
10 conpound of formula (1): R2. OMe R5 N R? ANX--I H

R4 O ) selected from 5
6. g (( R' IBP (?H!}S H{?‘EW (_1) T(n)ngqqmcally acceptable salt thereof, as claimed
inf giget(g‘fydlal%s[l(gswﬁgre{}yl - 4- oxo0- 3, 4-di hydr oqui nazol i n- 6-
am no] phenyl benzan1de 3-( 1-cyano-
- mt&yllﬁﬁyolrp Ncherein ' '

3- | -4 i h ui nazol i n- 6-
yI ) gf fy, leﬁﬁh& n?ggﬁ%e&ﬁ gé% lﬁyl waerey n R%qmay be optlonally substituted
15 on carbon by one or more R .

R? is selected from carbocyclyl-Rzz-;

R* is a direct bond.

7. A compound of formula (I), or a pharmaceutically acceptable salt thereof, as claimed
20 in any one of claims 1-8 wherein one of A, E, G and J is C which is attached to X of formula

(I); the other three are all CR'® or two are CR'® and one is N; wherein R'® is hydrogen.

8. A compound of formula (I, ora pharmaceutically acceptable salt thereof, as clalmed
in any one of claims 1-7 wherein:

25 3 is selected from hydrogen, C, 6a1kyl N-(Cy.galkyl)amino, N,N-(C, 6alkyl)2am1no or
Ci.6alkylS(O), wherein a is 0; wherein R® may be optionally substituted on carbon by one or-
more R'%; wherein

R"Y is hydroxy.

30 9. A compound of formula (I), or-a pharmaceutically acceptable salt thereof, as claimed
in any one of claims 1-8 wherein: |
R* is selected from hydrogen, C,.salkyl or carbocyclyl wherein R* may be optionally

substituted on carbon by one or more R*';



3-(1-cyano- | -nethylethyl)-5-fluoro-N
{4-met hyl - 3-[ ( 3- et hyl - 4- oxo- 3, 4- di hydr oqui nazolin- 10

w®2006p2488410] phenyl } benzam de; 3-( 1-cyano- | PCT/GB2005/003334

-met hyl et hyl ) - 5-[ (di net hyl am no) net hyl ] - N-

{ 4- met hyl - 3-[ (3- net hyl - 4- oxo= 24

di hydr oqui nazol i n-6-yl)am no] phenyl } benzani de;

4- diR?éﬁmlleatddrfmmhh(jﬂioxw—z{nﬂﬂmltbﬂkoﬁyc(aﬂadmtdmdho Zafo0ydyl-R**- or

r@s qui nazal j,n- 6- Ianlno -3
hetelr?qy]@ryg 2 4 {hﬁr};}n ie'\ Oq;ptloggl y su%st1tu¥ed on carbon by one or more R**,

ana"v&l'il-:r&ﬂ ﬁrk@rd het&b&CIA tcBB{tlaDns %{ﬂH”%dqé't# ;t)lﬁa’é h&fb}g@? Y be4pRonally

X0- 3, dlhydrqu|nazo I n- 6 yl)
substiswied by Rreaetipcislecgd(fione R&no- |

- met [)-2-11
‘ rre yﬁ?‘ip‘?%?édﬁﬁ%ﬁw’dﬂ 0xo0- 3, 4-di hydr oqui nazol iri -

ylﬁzémxﬁ@thﬂhgﬁwl } benzamide; N-(3- {[3 -(3
-an1 opr opyl ) - 4- oxo- 3, 4- di hydr oqui nazol i n-6-yl ] an1no}
Mm&a&po bezzyloxyeaghonyl.
cyano | - met hyl et hyl ) benzam de; 3- {
[ met hoxy(net hyl )am no] sul fonyl} -
10{ 4- rretdnyperdrd|of Jormmilh i), &a@h@nﬁac@utlcall acceptable salt thereof, as claimed
di hydr oqui nazol i n- 6-yl ) am no] phenyl } benzam de; . and

10 in 3n§ 6fid oftiididls '1’-\9 wherem the bond “ "~ “between the -NR>- and -CR’- of formula (I)

15

20

25

{4-met hyl - 3- [ | - 4- oxo- 3, 4-di hydr oqui nazol I n-6
1S?ﬂ?dﬂ¢hﬁwiwh@ﬁWIq§Sb pami de; 25 or a pharnaceutlcally

acceptable salt thereof. WO 2006/ 024834

PCT/ GB2005/ 003334 -105 13. A process for preparing a
11conpocsttip@indfodfontuda (I):) or a pharmaceutically

acceptable salt thereof mhlch process, wherein

vari abl e are, unless othermnsg speci fi ed, as def i ned

in claiml, conprises of: pCess a) - reactiﬁg an

am ne of the-fornula (él) N H2N X- Jj -

'Y GJ NR4 5 O (I wt aC|d‘ggifor lagd1l):

O (R),, }

| ®
wherein: - _ . . :

Ring A is phenyl, thieh-Z-y}, thien—3-yl, pyrid-2-yl, pyrid-3-yl, pyrid-4-yl, thiazol-4-yl,
1soxazol-3-yl, 1,3-benzodioxol-5-yl, .fur-2-y1 1-methylpyrazol-3-yl, 1-methylpyrazol-5-yl,
1- t-butylpyrazol 5-yl, indol-5-yl, indol-6- yl 2,3- d1hydr0benzoﬁ.1ran 7 -yl, '
1m1dazo[1 ,2-a]pyridin-2- yl or pyrimidin-4-yl; '

R! is a substituent on carbon and is selected from fluoro, chloro, bromo, hydroxy,
cyano, sulphamoyl, methyl, trifluoromethyl, cyclopropylaminomethyl, methylthiomethyl,
mesylmethyl, dimethylaminomethyl, 1 -(Cyclopropyl)- 1-hydroxymethyl,
N-cyclopropyl-N-(¢-butoxycarbonyl)aminomethyl, 1-methylpiperazin-4-ylmethyl,
l-hydroxy-l-cyclopropylethyl l-methyl-l-cyanoethyl 2-methoxy-1,1- dimethylethyl
1-carboxy-1-methylethyl, 1,1- dlﬂuoroethyl 2-(dimethylamino)-1,1-dimethyl-2- oxoethyl

- 3-(dimethylamino)propyl, 1,1-dimethylpropyl, t-butyl, methoxy,

N-methylcarbamoylmethoxy, 2-(dimethylamino)ethoxy, 2-(pyrrolidin-1-yl)ethoxy,



10

15

(I'11) 10 or an activated acid derivative thereof;

Process b) reacting a conpound of formula (IV): 2 R
wo/R0s@2BR )n A HXH (IV) with an conpound of PEDGBRI0E/003334
(V): R NR3 L-4- 1 @z~ JN~R4 150 (V) wherein

L is a displaceable group; w3006/ 024834
PCT/ GB2005/ 003334 -106 Process c) reacting.a conpound
2-(whethaxyirihexy; %()-mitkylpymoliding-yd)ethcy] 2¢pipttidingrpl)gphoxy?

2‘@?%?%5&1?%12%@Yg?éﬁw&%‘?ﬁ’%@w%@%ﬂ@ii?Sraﬁﬁuﬁ-&lmrww
mdRox3carboRy | Rmbkfhbtinédagodng1, NW-difethP1sAiphihby 1,

N-(2,3- d1hydroxypropyl)-N—methylsulphamoyl N-(methyl)-N-(methoxy)sulphamoyl

1 methylplperldln 4-yloxy, N,N- dlmethylcarbamoyl cyclopropyl, piperidin-1-yl, morpholino,
1- cyclopropylethenyl 3-(4-methylpiperazin-1 -yl)prop 1-yn-1-yl, 3,3-dimethylbut-1-yn-1-yl,

' cyclopropylethynyl, 3-hydroxy-3-methylbut-1-yn-1-yl, 1,1- dlmethylprop 2-yn-1-yl,

3- (dlmethylamlno)prop 1-yn-1-yl, mesyl, cyclopropylammosulphonyl
azetidin-1-ylsulphonyl, morphohnosulphonyl tetrahydrofur 2-ylmethylaminosulphonyl,
2-(hydroxymethyl)piperidin-1-ylsulphonyl, 3- (hydroxymethyl)plpendm 1-ylsulphonyl or |
4- (hydroxymethyl)plpendln- -ylsulphonyl
“nis selected from 0-2; wherein the values of R' may be the same or different;

Rzlis hydrogen;

Xis NR" or O;

“one of AE, G and JisC Wthh is attached to X of formula (I); the other three are all

- CR' or two are CR'® and one is N;

20

25

R® is selected from hydrogen, methyl, N—(2-hydroxyethy1)amin6, N,N-dimethylamino
or methylthio; o
- R 1s selected from hydrogen, methyl, 1-methylpiperidin-3-ylmethyl,
cyclopropylmethyl, 2,2-dimethyl-1 ,3-dioxolah-4-ylmethyl, piperidin-4-ylméthyl,
1-benzyloxycarbonylpipidin—4—ylmethyl ethyl, 2-hydroxyethyl, 3-arriinopropy1 '
3- (t-butoxycarbonylamlno)propyl 3-morpholinopropyl, 2,3- dlhydroxypropyl and

-cyclopropyl;

the bond “ ™ "petween the -NRS- and -CR’- of formula (D) is a double bond wherein N
R’ is a_bsent' and
RY is selected from hydrogen, methyl or cyclopropylmethyl
§is hydrogen;

ora pharmaceutlcally acceptable salt thereof.
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15
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25

Process d) for conpounds of fornula (1) wherein R4 is
not hydrogen; reacting a conpound of formula (1)
wob@se2483R4 i s hydrogen with a conrpound of f ormai/aB2005/003334
(M11): RA-L -10 (VIII) vvhereln L is' a displaceable
group and R4 is not hydrogen Obrocess e) for conpounds
of formula (1) wherein Xis NRL5 and R15 is
12- CHA anewhé pf forppid @hal |y substituted on carbon by
one or nmore R21; reacting a coppound of fornula (1)
wherein X is NR15 and R15 is hydrogen with a conpound
of formula (I1X): O 1511 15 R H,, (1X ein R15
i's Cl-5al kyl optionally suhs on ca\p%;n by one
or nore R21; . Procesq|j) f gnpoundg of ormyi3a (1)
wherein X is N p
conpound O(le ,
hydrogen w t gound “of 20 formix
wherein L is a pl aceabl e group and R15 i
hydrogen; and thereafter if necessary: WOQ006/ 024834
PCT/ GB2005/ 003334 -107 i) copverting a conpound of
the formula (I) into another brrpound of the formula

selédtdd fromt ) renovi ng any prot ecting groups; iii) formng
a pharmaceutically acceptable salt. 5 14. A

3- (éﬂailmﬁvmrpmﬁfymbwbd&{ﬂfmhm HB-recthylr4-ore 3 #-dibygroguidazolin-6-
yl)g&intoﬁhqﬁ[lﬁgggnzg or a pharmaceutical l'y accept abl e

as Clalned in any one of clains 1-12, in-
3- (&&?ﬁnﬁ lnhdliylethi/ 1) V- %Mﬂcﬂm&@ﬂ#oﬂﬁg @Rlilréquinazolin-6-

diluent or carrier. . -A conpound of the formula (1),
Yl)%‘F“n&]PﬁﬁﬁYll}rB%E‘[nﬂeal I y accept able salt thereof, as 10

3- (‘f ghrﬂ? g—nﬁé?hﬂ&éyﬁ—'%@ﬂ&gro N- i‘?-%tl‘éfl ]32 3 fngéilg?%%)?os? 2.di mJ){droqulnazohn-

I cament he use onpoun
6-yUaininaphenypbanzeadédeit i cal | y acceptabl e salt thereof,

s bt B Rt e e b b e Gt ono-3.4-
dlh%roauﬁaﬁﬂfn -4 S}thr{o%aénﬁ}t)&%ml& a warm bl ooded ani nal

Such

erein X

- 4- dlmethylarnmomethyl-N [4-methyl-3-(3-methyl-4-0x0-3 4 dihydro- qu1nazolm—6 ylamlno)

phenyl}-3- trlﬂuorornethyl benzamlde

2- (l-cyano 1-methylethyl)-N-{4- -methyl-3-[(3-methyl-4-0x0-3,4- dlhydroqumazohn 6-
yhamino]phenyl} isonicotinamide;

3-(1-cyano-1-methylethyl)-2- ﬂuoro-N— {4- methyl 3- [(3-methyl-4 -0x0-3,4- dlhydroqumazohn-
6-yl)amino]phenyl}benzamide;

N-(3-{[3-(3- ammopropyl) 4-0x0-3,4-dihydroquinazolin-6-ylJamino}-4- methylphenyl) 3-(1-
cyano-1- methylethyl)benzamlde

3-{[methoxy(methyl)amino]sulfonyl}-N-{4- methyl 3-[(3-methyl-4-0x0-3,4-

' dlhydroqumazohn-6-y1)am1no]pheny1}benzamlde; and
3-tert-butyl-N-{4-methyl-3-[(3-methyl-4-ox0-3,4-dihydroquinazolin-6-

yDamino]phenyl}benzamide;

or a pharmaceutically acceptable salt thereof.



17. The use of a conmpound of the formula (1), or a
phar maceutically acceptable salt thereof, as clained
WO pooaoy4sehe of clainms 1-12, in the nmanufact ur ePOf/GB2005/003334
medi canent for use in the plﬁguction of an
anti-cancer effect in a warmbPdoded ani nal such as
man. 20 18. The use of a conpound of the fornmula (1),
Bor & pesssmigrauenaciaglacompoepd abfoemsial(d) ortadreniceutisally acceptable

Ly e e O

cmaﬂplbmﬁ@ﬁmﬁberId tunmour s, chol angi ocar ci.nomas, col on
cancer, ovarian cancer, | un cancer, | eukaem as,
Prospspflgeectivglangmipe pitbe forandd @Bmas and sarcomas in  the
l'i ver, kidney; bladder, prostate, breast and pancreas,
and prinary and recurr:ﬁt solid 25 tunours of the -
skin, colon, thyroid, and ovarigs. 19. A net hod
for producing a B-Raf ory effect in a _
war m bl ooded ani nal , i ee®® of such
t reat ment which , ;Flst ringfto said anim
an effective an : qaund of fQrmula (1), or
a pharnaceutlcally accept abl e SaJt thefedR* as 30
claimed in any one of clainms 1-12. 2 A net hod for
5 produci ng an anti-cancer effect in a(%arnrblooded
animal, such as nman, in neegI f such treatnent which
'conprlses adnrnlsterlng to s animal an effective
withranuoid dfEo2006 (MP4834 PCT/ GB2005/ 003334 -108 of a
compound of formula (1), or a pharmaceutically
acceptabl e salt thereof, as clai Bd in any one of
claims 1-12. 21. A nethod o} !lng mel anonsg,
papillary thyroid tun?ﬁr dngi @ar ci nomas, 5
col on cancer, ovarian 03n ng cancer, | eukaem as,
| ynphoi d nallgnan0|es car Cirwefne and sarcomas in the
l'iver, Kkidney, bladder, prosé?b breast and pancreas,
and primry and recurrent S d tunmours of the skin,
10 ormDMmWawdhmﬂ@kﬂymhmnbae@md ovaries, in a warm bl ooded
ani mgl , such as nman need_of such treatment which
Procsssfyireasding g compoynd ér'g“%la%‘f)d animal an effective
amount of ‘a conmpound of fornmula (1) _ar a
pharnaceutlcally acceptabl e salt 10Rt hereof, as
‘clainmed in any one-of clains 1-12. 42. Age
phar maceuti cal conposition wpi ch gonp¥yses a conpound
of the fornula (1), or a phg : al 'y acceptabl e
salt thereof, as claiped Np-a S ms 1-12, in
associ ation wit iRy, ﬁnareutmpally accept abl e
di luent or carrier foRwuse in the production of a
B-Raf- 15 inhibitory effect in a warm bl ooded ani ma
such as man. 23. A pharmaceutl¥dal conposition which
of the formula (1), or a
wng%ggga?§§¥ﬁgqﬁﬂﬂﬁagg%ptabIe salt thereof, as clained
in any one of clainms 1-12, in ggsociation wth a
pharmaceuti cal | y- acceptable di | luent qQr carrier for use
in the production of an 104 npiN Rer effect in a
war m bl ooded ani mal syc -Q?n

G\

15 I 0
V)

wherein L is a displaceable group;



24. A pharmaceutical conposition which conprises a
conpound of the fornmula (1), or a pharmaceutically
WO zocepsabl e salt thereof, as clainmed in any arE/6B2005/003334

clainms 1-12, in association wth a '

phar maceut i cal | y-accept abl e dil0ent or carrier for use
in the treatnent of nelanoma, 25 papillary thyroid
Progepsit)Seadtinglazogipoasd of fopmak, (VEpwaeremalD (e disglvéabRizroup:
cancer, lung cancer, |eukaem as, Iyngyoid

mal i gnanci es, carci nomas and sarcomasR’in the liver,

ki dney, bl adder, prostate, breast and pancreas, and

primary and recurrent solid t Hrour s G & i n,
colon, thyroid, lungs and ovgfies war m bl ooded
ani mal such as man. 30 L

®D), i |

(VD)
wherein L is 2 displacgable group; with an compound of formula (VII):
5 .

|
AN R
HX—+ || Y |
. GQJIH/N\RL‘
O . .
| | | (VID)
Process d) for compounds of formula (I) wherein R* is not: hydrogen; reacting 2 compound of
formula (I) wherein R* is hydrogen with é compound of formula (VIII):
| R*-L
10 (VI
“wherein L is a disblaceable group and R? is.not hydrogen;
Proéess e) for compounds of formula (I) wherein X is NR15 and R" is —CH,-Cy galkyl
optionally substituted on carbon by one or more R*!; reacting a compouhd of formula (1)
wherein X is NR'® and R" is hydrogen with a compound of formula (IX):
‘ 0

'151L

15 | R. H
o | (aX)
wherein R" is C,.salky! 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 hydrogexi with a compound of
20 formula (X):
- RP-L
X)
wherein L is a displaceable group and R'” is not hydrogen;

and thereafter if necessary:



WO 2006/024834 PCT/GB2005/003334
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i) converting a compound of the formula (I) into another compound of the formula (I);
ii) removing any protecting groups;

i1i) forming a pharmaceutically acceptable salt.

14. A pharmaceutical composition which comprises a compound of the formula (I), or a
pharmaceutically acceptable salt thereof, as claimed in any one of claims 1-12, in association

with a pharmaceutically-acceptable diluent or carrier.

15. A compound of the formula (I), or a pharmaceutlcally acceptable salt thereof, as"

clalmed in any one of claims 1- 12 for use as a medicament.
16.  The use of a compound of the formula (I), or a pharmaceutically acceptable salt
thereof, as claimed in any one of claims 1-12, in the manufacture of a medicament for use in

the production of a B-Raf inhibitory effect in a warm-blooded animal such as man.

17.  The use of a compound of the formula (I), or a pharmaceutically acceptable salt

~ thereof, as claimed in any one of claims 1-12, in the manufacture of a medicament for use in

20

25

30

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

18.  The use of a compound of the formula @), ora phaﬁnaceutically acceptable salt
thereof, as claimed in any one of claims 1-12, in the manufacture of a medicament for use in

the treatment of melanoma, papillary thyroid tumours, cholangiocarcinomas, colon cancer,

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

the liver, kidney, bladder, prostate, breast and pancreas, and primary and recurrent solid

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

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

claimed in any one of claims 1-12.

20. A method for producing an anti-cancer effect in a warm-blooded animal, such as man,

in need of such treatment which comprises administering to said animal an effective amount
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WO 2006/024834 PCT/GB2005/003334
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- of a compound of formula (I), or a pharmaceutically acceptable salt thereof, as claimed in any

one of claims 1-12.

21. A method of treating melanoma, papillary thyroid tumours, cholangiocarcinomas,
colon cancer, ovarian cancer, lung cancer, leukaemias, lymphoid malignancies, carcinomas
and sarcomas in the liver, kidney,AbladdeAr prostate, breast and pancreas, and primary and
recurrent solid tumours of the skin, colon, thyroid, lungs and ovaries, in a warm- blooded
animal, such as man, in need of such treatment which comprises administering to said animal
an effective amount of a compound of formula (I) or a pharmaceutically acceptable salt

thereof, as claimed in any one of claims 1-12.

2. A pharmaceutical composition which comprises a compound of the formula (I), or a

pharmaceutically acceptable salt thereof, as claimed in any one of clainis 1-12, in association

‘with a pharmaceutlcally -acceptable diluent or carrier for use in the productlon of a B-Raf

inhibitory effect in a warm- blooded animal such as man.

23. A pharmaceutical composition which comprises a compound of the formula (I), or a
pharmaceutically acceptable salt thereof, as claimed in any one of claims 1-12, in association
with a pharmaceutically- acceptable diluent or carrier for use in the production of an

antl-cancer effectina warm-blooded ammal such as man.

24. A pharmaceutical composition which comprises a compound of the formula (I), or a
pharﬁaéeutiqally acceptable salt thereof, as claimed in any one of claims 1-12, in association
with a phé.rmaceutically-acceptable diluent or carrier for use in the treatment of melahoma,
papillary thyroid tumoufs, cholangiocarcinomas, colon cancer, ovarian cancer, lung cancer,
leukaemias, lymphoid malignancies, carcinomas and sarcomas in the liver, kidney, bladder,
prostate, breast and pancreas, and primary and recurrent solid tumours of the skin, colon,

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



