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WD 2005/ 123696 PCT/ GB2005/ 002327 -1 SUBSTI TUTED
QUI NAZOLONES AS ANTI - CANCER AGENTS The i nvention
wO0 edoatie®9é o chemi cal conpounds, or phar maceut i Bel/GB2005/002327
acceptable salts thereof, which possess B-Raf
inhibitory activity and are accordingly useful for

L1 cat mont Tor e AR oY, RERE i BB ent i on

also relates to processes for the manuf acture of said

chem cal conpounds, phar maceut i cal tions
coﬁhedanﬁ?rﬁ@ntrﬁléw i hermiclE PO, prPHERRS nﬁaﬁk&cama%? salts

"
therf:qe h cta{TF(SnL&%S %lﬁﬁ}ﬁﬁhfgggy‘ﬁgﬁ{tgg#& Eﬂe%ec&fhn%[& L?s@fdl T&QH&?

such as rman.
anti-cAnaersictiglty RabthuRef methdds @f totagnent lof tta:smvfmqraoehahbbdy The

. _signal - | at ed ki pase Ki e (MEK), .extr cellm
invergifiitio rea S o Bicktski ALK mErks oy chrayel reasnf o
pharf@¢ititdl cobdpBsitiSgitontditing HenfantPoithdiyudefin €& hbhdhcture of

functions dependent upon cellular context, including
medigamnents af ussrin fiefrspditction of am puteeanser effscom a warnyblegded animal such
i mortalization and angi ogenesis (reviewed in

asm‘im-feyssonnaux and Eychene, Biology of the Cell, 2001,

93Tke 8@gsical Rad, Riaf NoAPpratyin lRadsefeatrhdeiiulbd si@ﬁﬂb@é@lﬁécﬁkinase
recruited to _the plasna merrbr ane uggn bi ndi n
kinasg(¥HIS). reracellpabe pre receutatsrPinass ARBE) R vy 5 .ar?@nﬁrfﬂ role in

the r%t%%ﬁh@%@s ; 'Ihl@lnﬂn&ﬁ;n's\d #én%@n@fﬁoﬁ%glhﬁﬁxoéo%'téﬁ including

vat e en phosphoryl ate and activate MEKs
celluldnipediiferation rdnfferbtsypiooy spiraval, emdoddization encE:m@ogenUps)(reVlewed in

Peysqpi e BLshns RO R PR gis shEl 90 Arian it pawad, Rilamit

belgtak@;ebﬁﬁk 8to @6 hlatidayn@hbraAeissl BiRdih® o Sambains trighebphat
s El k-1 and owcfpazo bR ERRATLIMIne D bR th\Akarﬁﬂlhgbsae

(GTMéewedéb@ resatingan gherphospharglatien @rrdeacraumﬁn fcprotems Activated

Rafs?lgeggpg}og}'ﬁ%a\g%tg 8 g ﬁ?t'lvnage Wr : ngcglﬁiSI hf)%)ht%glge and activate ERKs.

UpoW i@vatioh, IHRKN tfrzﬁstOCSﬂegi‘tﬁﬂl the o@rhipllashytottbe hinlagaedthg in the
net astasi s, stimnulating angi ogenesis _and inhibjtion

phosphorylssiph aad sepletion emwptm ok gprgsriptionfactorgsychps flk-fgnd Mye.
M:“Tihe %soﬂgE/M%i/ edath Wg/ has bfen regzrst,eSthi%) ci%)ntr%bute to t?e tumorlgemc

WWW, expertrevie org/ 020
phenERlﬁe bh aisduke iy i drahisatene griositie s tarnn@pengamt grawthyt misqnsnmty to

grow%g-g(g)%l@ lsggénaga%gtt? ?(Pi#){gge ?fﬁi hhﬁtngtgsels, égﬁll'u{atigg %8gi%geeﬂesis and
inhib¥&H &’%6&%&% %v@%ﬁ% K@thadt aDNEf R&e WisTEnRar, 2004, 2508bril,
pat hway. Three Raf serine/threonine Er otein ki nase

http: l/s/mwmﬂmwswe/@w%?@ﬁhé&nm fapt, hospBorgigtioangienhanced in

apprgumaL y}é 56%0 ?V\ﬁ %ﬂh}&g w&&%@g (I%‘s%gl: 4‘# af h@ﬁgdgge éﬁggb? ni]8 813-822).

This \Mldydﬁz aAtesult cbﬁnw@fds(pte@mhﬂmd/af ﬂnaanoﬁ bf)k’reyglﬁlmbers of the pathway.
_EI i cation, three Raf Fenes are expressed in

hreg Rag ﬁFésle(M’rteﬂmﬂ? gwtwe\ké}asss@a haye benmenestediRaf-1 /c-Raf,
B- Rzﬁ%ﬁg ?xnﬁhf{%m LAsW& AMerefad Ilbrﬁcﬁ‘c{rg%ebﬁlﬁlaB%ﬁﬁy CActd 03, 1653,

ogous Raf fam nbers ve overl appi ng
25- 40)J'the g:hnsst fon ethidhi ave Hengbtetb hacd: anseh ifiosn gfm;t dupbtagincAll three Raf

gene]; lélrrg:cetxlpgers]ged( A e srslqesa\ggh ﬁag%qevel?égpressmn of I??af in neuronal tissue and

A-Raf in urogenital tissue. The highly homologous Raf family members have overlapping but

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

1999, 253, 34-46). Expression of all three Raf genes is required for normal murine
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1999, 253, 34-46). Expression of all three Raf genes
is required for normal nurine WO 2005/ 123696
WOPLDA/EBB05/ 002327 -2 devel opnent however botirCTeRa05/002327
and B-Raf are required to coppl ete gestation. B-Raf
-/- mce die at E12.5 due to vascul ar haenorrhagi ng

oSSBT ORSRA FRIPRIELS PR O g o

miceBliRaf E1X55 deptar tasdilyr Hakmomhpging caused by mdrensed apgpptasis of endothelial
cell. prql.iferation and t ri arget..of oncegenic .

cellstoinGiethi 51t AGOSE St 1190 T 165 G 25 b EARH IR SeoR G uaion

isofdrAERboIl e R RNProSteMBbY af®heBriBalry tREQ W bh&beWc!RhsBActivating
frequency of 66%in malignant cutaneous nel anomnas

somgtdamisesnse mugdtions Restereen ideotfied exciysieedp fordGRpf, spehrahgwitha

resept 4,n_a wde range of hunan ncers, .i udi
feafiofy SEpororn el A gt PRy KRGS Baby iRl 417, 949-
954)@ind also.prekentNatal wideadpe lof hikgikn car&@ﬁ?incﬁﬁin{%ﬂﬁ n6&Thited to papillary
chol angi ocar ci nomas Tannapfel et al., t, 2003,

0 52,

thyroid gumpauyrs (Cehgneh a]aan'dN@\(}a@@%Eﬁf 503, 9 5&¢ P €27k chelpngiocarcinomas
il L 1 - The .

0030, 3T 05,00 r U RS ARG 1, e,

utam c aci 0
2002 43t 940eQ549.rT hertm o $tietjn et niifidion Th BsRafiiS0%) iion glutandc eeigddor valine

t.he basal .ki ngse_activity of B-Raf and  are thought_ t
SUbSHHV:‘GB f}} gosﬁ&fn/ @KF R r@?t@ﬁ%&s |11?cﬁ§as]e lﬂlfﬁ]?aﬁﬁ)lsli‘?aéﬁ Aftivi of B-?{af and
are tREWhk foeﬁrﬁbhlgl_@ RAFMVYSR/ERID ﬁkﬂﬁliﬂg fBasuRREad PAME fi&E Bies

receptor activation resulting in constitutive
inclugling ket dndrgrowth fERKT revepter aotivBiqRafesyting &i ¢mstugive activation of

ERiG RS ETh AEbro il 2 sl LD S0 i viph Bl Sprure, 2002,
417,@|49195ﬁﬁﬁlﬁﬁﬁlelﬁﬁ§cy,tesz(0@%br&‘ﬁ,et 2B 3&meedRys. 2004, 412 283BL D) and
S

been own to be essential for nelanoma cell viability
havephep haen sBowh Haalq espentiaHon grslanemacgell piabilityand djangtegnation

iR R PRG0S T 0 Y e e Pty RogMEIUERK

signallikg tascpds, Bt Raffrepretemits/eliltdly poinnof intepvansion épantheird dependent on
i th'gs pat hway. 20 AstraZeneca application WD 00/55153
this pataWp¥ses certain qui nazol i nones which are inhibitors

of A@Qﬂ@fe@gﬁﬁﬂﬂc%m SH6/9%1 5‘3%50?6’5%% c&aih Hﬁﬁh‘ioliﬂ@ﬁers%it?h are

factor (TNF), in particular of TNFct, and various
inhibitereef the kiadectiomofytakinaglsagh dsitumouiTheergueietor (TNF), in particular of

i nventors hav ur prisingl fouynd that .certain other, .
TNFgio g Varilts RSOk B SV @531 ot TR PEEIET IRV B surprisingly
foun@ht RERaiRGARE, HoRell, Yuin®2olB6A&Grd PotBRt BLRGF tHhiitbrd &1 are accordingly

treatnent of neoplastic di sease. 25 Accordingly, the

expeptedde he usatvlan theotieatmentiofasoplastisbssased of fornula (1):
R6ACL\:/ct)E‘rdin@Fy, \hegf)uésenNnUer’ft‘ioga%rz)\’/ides a compound of formula (I):

1 Me

R6
]@ °
N N
H ®R),
/J\Rs /[‘k@>

)

wherein:
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31 5RX" R R4 (l) wherein: W 2005/123696

PCT/ GB2005/ 002327 -3 Ring Ais a 5 or 6 nenbered
wa@2ambazised yI or a 5 or 6 nenbered heterocycl yl PClGBR@®5M02327

if said heterocyclyl containg-an -NH npiety that

nitrogen nmay be optionally substituted by a group

se ; 4 i :
BERLEGuhe 7 iyl peftoy Ry s SR8 mi el hesrgovelyl wherein
if saidhetepocyclyl byrtaiox yn -WH fooiedy tmemltmgg/n maybaoptic@llyeulstituted by a

carba l, rcapto, sul phanmoyl, ureido, Cl.6alkyl,
grou@elgﬁ%éﬁmﬁ%a 6al kynyl, C1_ 6al koxy, Cl1_6al kanoyl

CIR6 gtk gn 4£HWR5 arbHif exﬁﬂzh{‘i Eél@éfé&‘ﬁom hydrogen, halo, nitro, cyano,
NN-(CI 6a1 yl')2am no, CI. 6a| anoyl am no,

hydqu( @hﬂtﬁabﬂnythpmraban@,warboxm dﬂrl(a@toy&ahkyagtamipﬂanwl, ,ureldo,

ol L ARG A D B

G | h 1 al
N-(Crfallon (cbldﬁgg?‘k]gl sﬁ%ﬂ Mama@f%a?%@%?%ﬁ faRycarbamoyl

N,N- é@wd@&d@aqaybarmN dﬂ h@k}ébt@@lﬁ@; NN 6811(}’1\)0!111&@’1@(? rclaalkyIS(O)a

4, ,apd d
whergiBE s 102, iy Mo TN CEel Ry ol {Sgﬁf” each
NN-@1rk@ﬂ<yll)§Qﬁlﬂiﬁnm§71 @mkwummammb,e«chrmyemm objneraftﬁ:yclyl R'.;

nor e and whereins;if s het er.ocycl 2Cogta,{
Wherﬁﬂlatmﬁ?ﬁﬂ%ﬁ\ thaf ﬁp@%wtﬁz@ms@ﬂ OPErgn 1% R R and R

1nde1§éé‘1] Bkl (gte%gh Qbﬁe{am%/ B Bp§&iaﬁ9ts§l9’stlftﬁt9&7b59arb3§ bﬁ@né 8r more R¥; and

ect from hydrogen, hald, nitro, cyano, dr oxy,
wherem if kaid ﬂaewmmolyycomammm -Nﬂambwk}yﬂlatlatrbmhy be optionally

sul I 1 6al kyl, C2_6al kenyl ,
S“bS@ js'kaygﬁ(?}lp S%ﬁ%ﬁﬁ >~ Cl. 6al kanoyl ,
C1R6a Jenaexl Ry hychlbééﬂ hoRl Kivb) &MnBohydroxy, trifluoromethoxy, amino,
NN- ( Cl. 6al kyl ) 2am no, Cl1 6al kanoyl ani no,

carb@y enrb@apklym)etcapwamiyhammqlmlka Goystlkordr Gastigmyl, Ci.calkoxy,
r

Crafmbh Bl Bisnyr ™ R e i S AT el
C1.clinb Panfied, R3O %slklyl:)bahnnbyl EN-gal @MyswawWI abyieatkylS(0),

carbocyclyl -R.7- or heteroc 7-; Wwherein R6 nay
Wherﬁw wtqy r%ﬁl 9a11§,W§erbf>wleH (Gﬁlwaé%xllfalphsylouhe or more

i

-;B%H Y@% pdnlléfa rﬁgfsglgh{fr&?lﬁggﬁ}é%riy%cx BI'PtRa % h8fdrocyclyl-R"-;

whelsubE? maja be dptignaily gulstiputed et exrbedby pumvinare R‘é‘? and weherein if said
tituent o .S selected fro

b
heteREr) ot AT Bosy e i oRf BuSortionay Sirtitted by a group

selec@élf@&%}R“ .car banoyl, nercapto, sul phanoyl, C1.6al kyl,
al kenyl C2_ 6al kynyl , Cl_6al koxy, Cl_6al kanoyl ,
Cl i a@;bgt}«qugg@)pn qqrﬁ@anéa@, sejacjesinfrers halo, nitro, cyano, hydroxy,

trifluoromethoxy, amino, carboxy, carbamoyl, mercapto, sulphamoyl, C,.¢alkyl, C, ¢alkenyl,
C,.¢alkynyl, C;.¢alkoxy, Ci.salkanoyl, C, alkanoyloxy, N-(C,.salkyl)amino,
N,N-(C,.¢alkyl);amino, C,_alkanoylamino, N-(C,.salkyl)carbamoyl,
N,N-(C,.salkyl),carbamoyl, C,_alkylS(O), wherein a is 0 to 2, C;_salkoxycarbonyl,
N-(C,.salkyl)sulphamoyl, N,N-(C,.¢alkyl),sulphamoyl, C,_ealkylsulphonylamino,
carbocyclyl-RlS- or heterocyclyl-Rls-; wherein R’ may be optionally substituted on carbon by
one or more R'?; and wherein if said heterocyclyl contains an -NH- moiety that nitrogen may
be optionally substituted by a group selected from R";

n is selected from 1-4; wherein the values of R” may be the same or different;
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N, N- (Cl . 6al kyl ) 2am no, Cl1_6al kanoyl am no,

N-(Cl . 6al kyl ) carbamoyl, N, N-(C .6al kyl)2carbanoyl,
w@1006aticyd S(O)a wherein a is 0 to 2, PCT/GB2005/002327

Cl_6al koxycarbonyl, N-(Cl -@&al kyl ) sul phamoyl ,

NN- ( CI . 6al kyl ) 2sul pharmyl Cl1. 6al kyl sul phonyl am no, 30

C IO REY Sy ¥ Bﬂ&nd@;{enh@&l@ﬁs@w&mﬂoﬂ&o, niwbetyaho, iydroxyy
be optionally substituted on carbon by

triflugromethntl, ammaPGaRPaxy, SEPINPIL BEIGERIE) wlpltamﬂy;%algﬁ{ %Nﬁﬁlkeny"

T s A
N T e ey Ry
; an
ot by BB heraA s & 5,ﬁxt6?11<oxw§w?
f l,
N-(C n%ﬁ{ﬁ%%ﬂgha 1p§g@ng§r§ah§m§m?}?amm Cad Qﬁ}@oﬁﬁﬁm@y
carbo@?clﬁ]aR ymyhc:temycﬁxell-ﬂ’( 0% yzvhe@in Bal R(aﬁgq'R independently of each other

may ﬁ%&%ﬁ)gg%gﬁdga% c%,% L 6a| Y Ziﬁcgle ?{g‘;hand wherein if said heterocyclyl

contablis(4a! - NERI ¥k dyQBAtREERER me@ By, %&'ﬁl()ﬁbl]ﬁﬁibk&ﬂu)eaw dgany belected from
Cl 6al kyl S(Oa wherein a is 2,

R"; c1-6al koxycar bonyl, N-(C 1.6al kyl)sul phanoyl, N, N-(C

L a‘?ﬁnc a}aéﬁi“;ﬁ%a}ﬂa’élf) ndelity ggi'ec h?ﬂﬁhﬂg@ﬁ%’&@gh@o& NR)-,-C(O)-
N(RENI(T3- 20(®m@éhqe5(®y eﬂOﬁHRﬁl)odnhN(R D$O--beherpin Rr\as hydrogen

substituted on carbon by one or nore R14; and wherein
or Ciisplkybang vieedsocycl yl  contains an -NH noiety that

M é&)PPN(RW@th%)- ROMNHIEELASEY). 2 -JORUR™)- or

ect om_ 10
-N(szr)mpewhemhi R’sehplrogah drinaliytindecs O5bnd, - 0-,

R o A b VN M Sy o
Ci. 6aﬂé|¥lsg%)h@ é('lkl@] 6a’=lKk§é((y@aﬂb§n ; &b IIN-(CMM&c&?bIang@Q .
N.N-(G M?‘mzpml bmk Py %@czcarbomw&e@a@ﬂ 2pf pé@)é%ulméwyl

E‘S‘SE%%%%‘%% {roB3rickplip. R, it iffetoffoxy, triflupromethyl,
amm@lcaﬁl@d)&yy tsbhpddnmercapld, ﬁﬂﬂ)ﬂamqyd:,anélbﬂy tthylg mdﬂmmyéthoxy, acetyl,

acetoggﬁ]qu:lllygg{;g%;ﬂ)&g;%}ggpb%wrhylaé@ﬁ§%ptga"k5¥ ng %me%n?-y\}-ethylammo
acetﬁﬂﬁﬁ%l & %ﬁ'ﬁ@%&mm&h@\ﬂ L ehyieeah&l, A U\anﬁﬁ}qcarﬂéﬁéﬂ;

rox trifluoromethoxy, trifluoromnethyl 20
dmhydx;arbmmdydmy-med&d@én@ylc?rbnmahm@yl@m sHuithig, methylsulphinyl,

ethyl?e@t’ﬂéwbmeﬁzs e%‘?'ﬁe pg et&‘gg%t%mﬂ%gﬁf %Oxy%a%é?ww am no,

N-m@ﬂhﬂ@ﬁl?ﬂémé\&leﬁwﬁmuﬂﬁmo acenydiaBihBulphamoyl, N, N-diethylsulphamoyl
yl carbarmyl N- et hyl car banoyl ,
or NapathyliVrethlsuinkamaltby | . N, N- di et hyi car bam)yl ,

R LD

with @Keh;)fbﬁllslb a0 Baill compoubiy aat: Bahidro-Ne{ haeyind3b@ni# methylpiperazin-1-
yl)-4-oxoquinazolin-3(4H)-yl]phenyl}isonicotinamide; 3,5-difluoro-N- {4-methyl-3-[6-(4-
methylpiperazin-1-yl)-4-oxoquinazolin-3(4H)-yl]phenyl} benzamide; 3-(acetylamino)-N- {4-
methyl-3-[6-(4-methylpiperazin-1-yl)-4-oxoquinazolin-3(4H)-yl]phenyl} benzamide; 3-fluoro-
N-{4-methyl-3-[6-(4-methylpiperazin-1-yl)-4-oxoquinazolin-3(4H)-yl]phenyl}-4-
(trifluoromethyl)benzamide; 2-methoxy-N-{4-methyl-3-[6-(4-methylpiperazin-1-yl)-4-
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25 N-net hyl sul phanmoyl , N-et hyl sul phanoyl ,
N, N- di net hyl sul phanoyl, NN-det hyl sul phanoyl or
woRmwstizBsbe N- et hyl sul phanoyl ; or a phar maceut i cetT/GB2005/002327

acceptabl e salt thereof; w-t3r the proviso that said
compound i s not:

oxoqvﬁn&fﬂllﬁfﬂzﬁfﬁ) {Ap ?'m‘)lenz%n{l@e G%H@tjﬂbﬂ ﬁdl-tlﬂeﬂh@ll 2B 416- 14 methylplperazm-

- 4- oxoqui nazoli n-3(4H) -yl ] phe i soni cot j 9
1-yD3; cscogumaugmoa(mw PG O (Sgmethyl3-{o{d-methy prperazin-1-

yl)- 4%2%)]h Pé)z&gl r3gﬂ(g gi;ﬁé}%%% gl;??p tﬁﬁéﬁ’lﬁdr&etﬁ&@%er&hﬂnme@X:Noro-N—

{4- mBﬁh 3(1[6—'64-E&t}(y4~1creﬂiayépanﬂeyla\%mxo];umlajel141—31)46&){1| nazol i n-3
phenyl } benzam de;

yl]ph{:my @In%nnr@n{uéa( H-HEluRTe- {ﬂétpg VL?-[@-@-methyl-l /A-diazepan-1-yl)-4-
oxoq?%ﬁ%%@fﬁ ﬂ%ml]ﬁﬁf@penzam g& AR }4-rfdthyl-3-(2-methyl-4-

uor

oxoq@inamAlineB(¢HNy Dghere JogrhzaBri e of d-meshyiyNiHpestiadi 3n(2-mgthy1-4-

oxoqg%ﬁq?méégg ?)Pé?%f %ﬁ%%ﬁﬁéﬂsf}g %anérSn de;

3- &&J(‘)?d‘l}f No & 4o AR m{ée'c?’of e Ebpeséiﬁtlﬂ\?ﬁnﬂbﬂ &ede isprovided a compound
1-yl)-4- oxoqw nazolin-3 (4H) -yl]phenyl} benzani de; N

of fofrdula€bhy| - 3- [ 6- (4- net hyl pi peraZ| n- -
yl) - 4- oxoqui nazol i n- 3(4H) - ylg] phenyl } 3-(1,1,2,2-tetraf
| uor oet hoxy) benzam de; 3- c \ oro- N-
{4- et hyl - 3- [6 (4 met\ay! - I azepan-1-yl) - 4- oxoqui na
zol i n- 3(4H) )R]phenyl IE: oti r@am de;
3,5-difluorn- N -1, 4-di azepan-1
-yl)-4- oxPday AT ;
4- met hoxy- N- [
oxoqui nazoli.r
4- et hyl - N&[ 4- 3- (B net hyl -
oxoqui nazol i n- 4H) -yl ) phenyl ] benzarri de. According, to
a further aspect of the present invention there is
provi ded a conpound 10 of fayrmula (1): R RL M ~ R
\' I 4 NHA(R)" RNRS Ra (I) wherein: Rng Ais
Wherggjr bocycl yl or heterocyclyl; wherein if said
r o [ -
re bR IEL 0L S AP TR Bl tebhEy ) g
mowfizﬂ).at HtrogﬁﬂmaﬁBe oﬁldoraﬂgl sWtiared by d gpepdeletics foat B ed

fr om h,yd 5 olgﬁand R are 1ncﬂapencﬁently £&ected from hydrogen, halo, nitro, cyano,

n

phenyl | benzam de

hydroxy, trifluoromethoxy, amino, carboxy, carbamoyl, mercapto, sulphamoyl, C.salkyl,
C,.¢alkenyl, Cy.¢alkynyl, C;.¢alkoxy, Ci.salkanoyl, C,.¢alkanoyloxy, N-(C,.salkyl)amino,
N,N-(Cy.¢alkyl),amino, Ci.¢alkanoylamino, N-(Cj_salkyl)carbamoyl,
N,N-(C1.¢alkyl),carbamoyl, Cy.salkylS(O), wherein a is 0 to 2, C;.¢alkoxycarbonyl,
N-(Cy.¢alkyl)sulphamoyl, N,N-(C.¢alkyl)ssulphamoyl, C;.¢alkylsulphonylamino,
carbocyclyl-R'- or heterocyclyl-R‘(’-; wherein R', R%, R®, R* and R’ independently 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’;

R® is selected from hydrogen, halo, nitro, cyano, hydroxy, trifluoromethoxy, amino,
carboxy, carbamoyl, mercapto, sulphamoyl, Cycalkyl, C;.¢alkenyl, Cy.¢alkynyl, C,.salkoxy,
C,.salkanoyl, C;satkanoyloxy, N-(C.¢alkyl)amino, N,N-(C,.alkyl);amino,
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hydr oxy, trifluoronethoxy, am no, carboxy, carbanoyl,
nmer capt o, sul phanoyl, Cl1_6al kyl, C2_6al kenyl ,
wanosaricynyl , CL_6al koxy, Cl1_6al kanoyl, PCT/GB2005/002327
Cl. 6al kanoyl oxy, N-(Cl _6al kyk)am no, N N (C
1. 6al kyl ) 2am no, Cl. 6al kanoyl am no
a :
Cre i S G e ermo Tl N7 (Gl R A6, ETN 5.0

wher€in £l kioxdy Casdibonpicarbohyl B-(C, salkKydulshahpiynoy| |

6al 02 | ph |, . C | kyl 7
U0 e A e A R S R R SRMEVRY
wheféth Rﬁfhafl Bd oﬁéoda‘ﬂ?%ﬁﬁﬁfﬂﬁﬁ@& bi c&tbof Bg Bne 8% M6fe I@"ﬁ)/arﬁlewherem if said

optionally substituted on carbon by one or nore RS;
heterpeyiclyheontains anf-Ng&i mowt‘yethetrmtrggﬁnynascbmomqmglhaﬁubsmmted by a group
ihat nitrogen may be optionally substituted by
Sda§q£§8%di 25 selected fromR9; R6 is selected from

hy & eQesubsti@kst onNdat i, andy 8 sdectdtyBlo@dlo, mtro cyano hydroxy,
trifluoronmethoxy, am ng, carboxy, car bano
triflypspraethoRy, agNg KATREYY;, catbRmey ], Arcants s semhk@ﬁyh C\.salkyl, Ca.alkenyl,

g TR BRI,

N, N4 {aGly _ﬁahklxbl ¢2@ﬂkamoylaidﬂc200&1LﬁlkﬁgﬁarPﬁfé)GBZOOS/ 002327

NN B B RN e G B O W A TSP G Abetrhonyl

N-(@. 65112)(1 ulﬁgn&?l lﬁxgg&? ﬁQI@ﬁ)(zllsulpﬁhrﬁgl k;f/‘%a?%ﬂl%‘ﬁ%ﬂr?e g%%

carb@aicbdd%/ci quhemmyclml Rhet wzcrcydk yrlnaME? OPUOHWHE selistitig! emgarbon by
one %%BS Rt 13’%%:%1'6 %e%cﬁg?f? saé Lhe grgg%ncgﬁ%lrog ﬁrg-]g ﬁ‘i}%{?&gﬁ@i pitrogen may
be Opth\diﬁaugmu&wmédway a gfdubQEl%BtemanUO pt i onal ly

substituted by a group selected fromR': R7 is a
s u Bas salerdadt from Ocdirviisein e Yaduesif B¢ waay erthersarmg oy, different;

OR‘“%X&Wz aﬁgXﬁi(Fe?%Xdentl 1Eét&'&’ ?rgﬂﬁ{ >i?(t’ro,%?kt[g)&,lIhxgllxio’xy,

oXy, carbano nerc o, sul _
trlﬂt(&orﬁahkgnylha,mo Carboay, k:ﬁfl;aknoyl;hltﬁedﬁ{@)sylphﬁﬂmﬁaClﬁaaﬂllqyll Ca.salkenyl,

Ca. Ga?%;gg?@@ K sl et N-(C i ralkyDhsino,

amin b l
NI S it dnadse b

N,NQC:.68k U prarbambylnGl-salkylS (M1 whatekya jsdutioh é?nmq)kqucarbonyl

N{QapsShsrmed S MO R bisulptr O PR s et R PerR

carbb@cgmﬁlﬁrtﬁ|h|etér@dyb§/ﬂ-lmlm @Hereth RERODIdAR ifieperiently bﬁeach other
; .and wherein if said heterocycl% contains an -
na

mayrbs .oetlgnatllbrawbwtvqeé §Bsabay by ong ar wts Bnatnd whepiatif said b@rerocyclyl
contv\}ése ?%%fl]ﬁt ?e%ﬁ%{ergqrg%&ﬁ&'agég ogpoﬂaEg%ggsﬁgﬁtg&rjb%E%Fae?) s% ected from

R" R8 R10 and R 2 are |ndependently sel ect ed fron1ha|o

fl h
HER RS ey SRR g 0
-C( . —C@ﬂﬁpgy US’ CJS(ﬁN(K@%yor ﬁ%RB?d(KzaWérem R21 is
T 6alkanoyloxy 1.6 yI)an1no

hydrogen or C,.¢alkyl and s is 0- 2

R9, R“, R'3, R" and R? are independently selected from C,;_¢alkyl, C,.¢alkanoyl,
C,.¢alkylsulphonyl, C;_salkoxycarbonyl, carbamoyl, N-(C,.¢alkyl)carbamoyl,
N,N-(C,.¢alkyl)carbamoyl, benzyl, benzyloxycarbonyl, benzoyl and phenylsulphonyl;
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20 N, N-(C1_6al kyl ) 2am no, C1.6al kanoyl am no,

N-(Cl _6al kyl ) carbanoyl, N, N-(Cl. 6al kyl) 2car banoyl ,
w1008adeyd S(O) a wherein ais 0 to 2, PCT/GB2005/002327

Cl - 6al koxycar bonyl, N-(C 1-6al kyl) sul phanoyl

N, N- (Cl _6al kyl ) 2sul pharmyl Cl. 6al kyl sul phonyl-am no,

bbo.
SR Yol Rt SRS QR AR E AT MIRARRS, Py
amlmubaibbxwt:md’bamnyk; a’rebnmptd;yulphmn@rl methgl, Erh@i ragthoxph ethexy) acetyl
i f said heteroc SCota ns.an et
sceidiy FEYOHRR. B 16‘5‘ oo iy eisg ﬁh@ﬁw&naﬁg' %ﬂﬂvh-etthylammo
acetydSh B! %Eﬁx?ﬁhrb%yi A@tﬁylcﬁ%Zmoﬁl& ﬁﬂ%&ﬂﬂc%@moyl

i ndepéndently selecfed froma direct bond

MN-dN@l*F}}ZC%a)ban;(iylg(l@eth};\ll M(e?@?agt(a@oy m@ﬂh\l@ Rzm)lt-h,\oh -ndS(tl@lsllphmyl
ethySpIoBEI bRyl Uil o herox e Ry rbiad g oo

N-méth§lshipHan dE’thlh sl pha2edye v, M @meBl18aI NaMtoy1, N, N-diethylsulphamoyl
C1?6a?kang?w 1. 621:l kyI}ksEuI phonylgﬁ%l i - 6al [zoxycar bo}rl1yl Y

or Nungthel rhemoglil kyl ) car barmoyl ,
kenzyl, benzyl oxycarbonyl,
Orag{énzo%‘*ﬁ%&k & &@tﬁ‘&l@%ﬁ?ﬁlgﬁ/ WD 2005/ 123696
PCIk{ M@SﬁGﬁﬁﬁZﬁe terrh ‘Rl clndésintie strdiglatrand dkanched chain alkyl

nitroq, cyano, Xy, . trifluorongthoxy, ) .
groups. Rl ¢reResia }w‘rw aiﬁff%gmea%% g8 @apﬁamwecafé@rfefa%? gtraight

chaif® Y4R12A TRN) andri%feMces Rt 1H¥1|V1dugpl§rgﬁeﬂéd cRiif Qﬁé&l gﬁﬁgg ¥loh as

acet oxy, ‘net hyl am no, ethylam no, di nmethyl’am _
‘isopdomtl hark apéoniag fomuhnebrhwhe&wbmhyblamnmmly Fac exarhplr Kb,salkyl” includes

B ST ROH B0 SRRl sgton st o ot

radldyisﬁﬁirté)(hmﬁl'ee‘bhéfd}@@{ REEWY Included Ib'hén&f@] Qalkﬁl Bb’rﬁztyhl 10phenylethyl and

et hyl sul phi n

2 phewlgﬁigslu Irbﬁtmsnl “hah?’etfthW@ zﬂu@tm 9l\<lor<mbm<y aed ivday| |

N- @{ﬁ%@ﬁnﬁﬂqﬁ@%&mm fu’%tcll%?éé gﬂﬁiﬁl ot &pr’hrg%rg groups it is to be

undeN;tmﬁi thyd thN-dbﬁh)tio&uhﬂhmyﬂ subgiituentpbAngrelesei froal dn¢ of the specified
acceptable salt thereof. 10 In this s C|f|cat|on t he

group%? GQFWF““FSH%?F%O‘%’@SWW&’P 8T gwre BPesHiasdeHOMsai n
glhete%cgeggyls ReLEEREE rtiaﬂg ?gfa\fédj&%nsﬁh}‘ﬂéd Q{O‘HH ¥ bicyclic

are sp CIfI r the straight chain
ring ventsunmg Hh? gtoarscf vdfidr @reastonemtomds ehoderafrofmr ratragemgl sulphur or

hai n. al kyl h | ific .
oy sl v B Y RS R DERCrbRE SR OB eE . Whéreina iy
group ©hn Bptidnally be %ﬂla&a%?: aCtfe) kyld a 1(;1|1g Sapkotlatordd hQsI?}Ue optionally

| sopropyl and but SI m | ar convention ap % ies to
oxidiseth & form thggioxides. Examplw@dﬁu@abm@nsﬁ ofjthgtermpy eterocyclyl” are

L T T L

thlelfylh,l 103-benzbﬂmxelya,rtﬂladmd@iyl erael@mtthmmidlgubpﬁrrdlmﬁm S
are_chosen from "one or nore" groups it 8
thiomorgpbp iR, Syrre Wl hamepigepsnyly 3 éﬁhwemﬁaeglygt@trahy ropyranyl,

imidS200LL prtaRlys PRI GPREANIT RBXLBE100-nldisy ISREAYE U§Hridone,
1-isoquinolone, 2-pyrrolidone, 4-thiazolidone, pyridine-N-oxide and quinoline-N-oxide. A
particular example of the term “heterocyclyl” is pyrazolyl. In one aspect of the invention a
“heterocyclyl” is a saturated, partially saturated or unsaturated, monocyclic ring containing 5
or 6 atoms of which at least one atom is chosen from nitrogen, sulphur or oxygen, it may,

unless otherwise specified, be carbon or nitrogen linked, a -CH;- group can optionally be
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groups or the substituents being chosen fromtwo or

nore of the specified groups. 20 A "heterocyclyl" is a
w@ad0anzdeesl, partially saturated or unsaturat edPCTYGBR006/002327

bicyclic ring containing 4-82 atons of which at | east

one atomis chosen fromnitrogen, sulphur or oxygen,

ol R L SO BB ST v

Furtlixe ex@pples end fitable-va(ue} of thanetna ‘hetergeyipld hmrpyalﬂgmpmtylyl

tional OXId dtof rmt
pyrlrahiam@mr%ngyy&awwg PipeRliR r?ﬁeﬁlﬁw@% @4182053”?5
thiod /0Bl tnbfiholif Rfer£hinyl, SMifeh Ol bmidBHSIGNUAG R
1, 3-‘Penodemkeatyg Ih;:tetdwyddl”aialsgthratqﬁ pgrtla]iy ngtu:ated or unsaturated

mongHeP G B PRI PHEPIZTY 1/hic &GRSR B Bhaigh from mitcogen,

sulpl‘ilﬁ'tdr%ﬂygé’noﬁlyﬁcﬁﬂﬁiy, unle§‘§ stB&liyd spebiviel MBeciatbont mMZd gad llinked,
pyri dazi nyl, isoxazol \3;& N- et hyl pyrrol yl, 4-pyridone,
€]

wherEin & defii-gaounean optipyaliydiciraplaesd by 2 Hi(@)olandaiag sulphur atom may

be ogtgchaﬂx 9K 1d'\§'e8 )&5 %%natﬂg ]Sqi%&gl E%@n&lﬁso%ﬂdds%ltalﬁf :\%/?hles of the term “5 or 6

ar exa e term erocyc

mentbﬁfeﬂ&ﬁkejbcyclym’ men(ﬁﬁhkﬂﬁto pipetidhd, pyn/@m,tpy@amy& pyrrolyl, pyrazolyl,
het er ocyc]| IS asaturate(t;Le rti IIy atu[ghed or.

"
lsothw@btluhs@pw¥hl%?ﬁ9&x}cplp%ra?~linm vw. igmgbolino,

' pyrrS’lﬁrPMVhJ & Ial(ﬁ(tagllpgfi‘&lhylo F@raﬁ%&ﬁbyxﬁn hf?ﬁl@ﬁ‘chlyloﬂ}rﬁhfd'yp P fhzinyl,

hur or oxygen, ess ot herw se
pyruiqzeryﬂ flsce«azolbale 4emaridone drpyrro:hldog@md 4-tikezblidane. CH2- gr oup

‘ ag‘| ‘é;gg)iﬂ)gg yla 13 %:faé)“ a&ﬁggaf{{l a{:’éfl% %%ﬁ?‘gﬁ( ﬁ,atsg’%ozor bicyclic

carb8PHhP Bk bonting 9i1980rhe v&&[’éﬁlthH§ @%hp e optfonhllyIBé replaced by a
exanpl es and suitable ‘'val ues of the term

-C(O)hdtashiaudarty ‘y:m‘ooay@ylpw 3 pnocysiie mgy?pntalrwwﬁ A1 @lpteys or a bicyclic

ring% Iritguglllr%ggé ”%Ioa%tg raSZu(Hleg v&&e?ﬁér g5 8)(01?\3 %ch%e%r:togropyl

cycleburglr iBZixGWclopéXtyﬂ aiwlopentm dﬁ‘zmmkengntéyclohexyl cyclohexenyl, phenyl,
t et rahydr of ur an 5 A "5 or 6 nenpered heterocyclyl’”

napht%ylategalﬂwdpé@ )(sa}wamfiwéa«% pRTAicRlar exanig at Lﬁaatt%dyl is phenyl.
AquEgaS il kb 1e<iﬁ”l55”rb8ér?f&gr i Itlp?&gpg of which at

one atom1s chose sul phur or
ox;Ag‘éﬁnor G/\ﬂnembemdycarbumoéyd§ isod Mraiedepaspaily faheated beunsaturated,
car r nitro | i nked, up can
mong T aibPy Mot PRSP Sty 6.pattana oS aHisrein 71 B SHP BR G
optléﬂa‘ﬂmbg R¥pladed 9RL JCQO?J Bl\(ltzﬂ%é g dot %a?&fc%l&hﬁn@u@é(éﬁ%ropyl
e

Exanpl es and Suitab val ues of the term"5 or

cyclmle.l@e;o%al@eowcqyyloperayle cylepsmiinyhyclphgert cay]phexenyl and
pherf A ko BY EQRLe P &% b BXERER ety S RZO! V!

azo pl perazi ny Ayl
py Wncﬂxlaﬁhlp[bydf ‘G J@alhmypjxqt’ iseetoxpyExamhpleydf,“C,. (,alkoxycarbonyl”

) 5-dj oxapi peridi nyl, tetrahydropyranyl, i azoI
1nchpi,ermffﬁﬁwcarbﬁwlaﬁqhﬂwcarb%ylr o oy asieny b Epppled of
“C, Aa 18 ogr)%\]ﬁi e rethdYy, Q{h'oQgr i g@i}oﬁ‘y t}j?c'agﬂéﬁs o@oﬁ?aallénoylammo

s a sat partl sat ur at ed” or
1nc1ud”¢sfatmaralkie;.hcemun¢0 and fropipoyliamid® Ee&amlplm of ‘G gsalltyd$(O). wherein a is

e R RN T e
ethylsﬁﬁih@ﬁﬂ)’Ethpleé §f‘&:lrgmnt@1wl’ inSludi PEopROH ahdhd@yl SEmfes of

atons or a ?/C I C
“N-(Cy 6alkyl)ammo mc de methylamino and ethylamino. Examples of

“N,N-(C.¢alkyl),amino” include di-NV-methylamino, di-(NV-ethyl)amino and
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ring containing 9 or 10 atons. Suitable values for
"carbocyclyl"™ include cycl opropyl, cyclobutyl,

wd 2mRoz3eed opentyl , cycl opentyl, cycl opent enyl , PCT/GB2005/002327
cycl ohexyl, cycl ohexenyl; ph®nyl, naphthyl,

tetralinyl, indanyl or 1- ox0|ndanyl A particul ar
N-etB30R apRasyiel ¥f “c) f* JI he
eg%lrtl &?}gémglgarrp eylo% cafr6 X e'Vlll%g @ é%%rl ce}g?ﬁ"?“y}xExampleS

of “Chsalkyngl” menttbyed, banm@nﬂcmynInnmwwh£anph&nf

N srialona iy A Rl R oy i AL Ao ma . Exarmples of

‘N(C%kyl?l&nﬂﬁﬂaxﬁ@] a&w,m@ﬂhémylbg%lﬂ}ﬁmo@pﬁm by a - (O -
Surtabl e val ues for carbocyclj%gé1 i ncl ude cyclopropyl
L

N-(r@eylmylbb’c(tewl)smpbamwdmcwf “ @&yh@a,rbamoyl” are

N-AGUERBER N oy b oS g U e Bomd R DR of
“NN-eclr:ghmeoarwamgxaﬁB INeNGC, syl edrkanoyl| @cthylsmReeArBEYyl and

mpl es of "Cl_6al koxycarbonyl " i ncl ude
methyéqthﬂgng@gwl‘E&%g@@fa,(b@ ]ylsu]@horg)ﬂdare mesyl, ethylsulphonyl and

1sop}r$8?§g@§¥ etﬁ% les c?‘@mlllﬁilsgl&)gxrﬁvl gl, g%%esy'la{ﬁ%xg,de

ethyl*sﬁlbh&ﬂlkmhmydndmdpmpylsultpiﬂouyﬂarrﬁmr mxamdhts oA LNt @NisaikyBadido” are

VRl g 3 B TR o 8 Vel qp i gueide- e’
N’ NNBiakbythydie RId 4AM IV n%tHMLN’L@tlE‘ﬁhﬂ%Ydo nmesyl and
et hyl sul phonyl . Exanpl es of "Cl. 6al kanoyl " incl ude

pr Opiugalle phmmaa@ettoylly agoeptaplessltof a compo@diofshe kyfleyltlon is, for

exan‘.?r{\p,e rl\él?l(aéfp %cl ciﬂ s) L &%lcgmpgﬁ% %tgl € t rb\ékﬁ?r?b\{r\}ﬁvp ﬁgmenﬂy gasw for
le,(aa@idydditeon satt vael] fMRxIRPBR, 4 39 P&TH&%&Q@% 802 éampl
exanﬁb > F\al- et hy?dd)htl- met hyl am no. > QE%a | es ofn " ken1 ampre

hydr-gqalgom, fayflrobggmig) Tig, Bl?qu}éqﬂﬂ triffueseaselde CityE or malelc acid. In

addl%é'}?a—g]ﬁ Yegaﬂarmﬁ ?&%lféy#%ﬂti FJlﬁ&yzpélcmp%g?cé %f file qué?l)tllon which is

sufﬁNe(mys hdflglic)ls anh glkalinmetal azid o e(xatdp}d 3 ﬁmlluph anpytassivmd aaipladilkaline

1 6a|k I 2sul phanoyl " .are
earthNnR}_a gill rm;fn}lg ) %pr g}%n@mm salt, an ammonium salt or a salt with an

orgaﬁl‘c@ﬂ% »QH c)) a?fofcﬁtal'}iﬂyh%wgﬁﬂﬁw& ta@f@fﬁ?ﬂoﬁsfoﬂexam%e a salt thh

6al kyl ) carbanoyl™ are 4al kyl ) carbanoyl

methyiaetrm;ze aimntbwbmbmymmatwlammgslpmnndmanbmhpﬂme Bxanpl es
Af 6al kyl ) 2car banmoyl " are
S‘%ﬁ”@&ﬁy g&ﬁ I1f(‘:arbarmy| di met hyl am nocar bonyl and
megbik ebrh}éblﬂms @ R foahlk (1) E%&'Wl’ﬁiv@ $hidl centres and/or geometric
"Cl 6alky sul phonyl " are nes et hyl sul phonyl and

isome g BErsISy (Budnshéniydmensy angh ;té%%/od;e understood that the invention
encorrp%s);/ﬁ@ *ﬂﬁb} ﬁ?l'&%nwagtg}eg%om%fsea qgo é]rg that possess B-Raf

e no and I'soprop ony
mhltE)oaymﬂtB/styoThé lhd\/er(tﬁh foethdryrklptes &0 ahy arﬁlraél tautomerlc forms of the

t hyl urei N - et ur.ei da. | es of
compaynt ot e FOrgaTe ¢ 1t Peisats B -RAb Ahiiery MYyl ur ei do
ang iMalsdTRy Wﬁxfd@rst&fdhﬁit%ﬁhlﬁ‘éomﬁo&‘rﬁst(ﬁ Bheformula él)ocfanteﬁié;t in

pharmaceutically acceptable salt of a conpoun
solvated/aavelbas unsolviated forsasvoh a5, fanexaoipde, Apldiateddnrmsslit is ¢d ba

unde?sgﬁ%)do tﬂgtdthg finvterl}t(i“onI Qn\é%rr}ltplasosgs XY‘P Isucctﬁ siorc'vafcéﬂff{)}ncl:si v%ﬂitck)f)o?s%gsi BRaf

inhibitory activity.




10

15

20

25

30

15 exanple, an acid-addition salt with, for exanple,
an inorganic or organic acid, for exanple
whyasozidsbori c, hydrobrom c, sul phuri c, phosphorP¢T/GB2005/002327

trifluoroacetic, citric or-Mteic acid. In addition a

sui tabl e pharmaceutically acceptable salt of a

C papuung vafuet BEvdrbrRirbess arbaciolloss. Suchfvaties Rialybe used where

acidic is an alkali .metal,  salt, faor exa fl 3)5 db?
approppiajgayisanLthtiademitionsaripins Hembodhpentngttied barenvefost or

e a calciumor nmagnesiumsalt, an ammoni um salt

herelr%?izf%gpsalt with an 20 organic base V\,hl ch affords a

piRiag @l sgmbatydtylaccept abl e cation, for exanple a salt
wi_t.h met hyl am ne

i met hyl t t hyl ' .
plpp}@g TR R AR
mtro%‘ﬂ IRRIALEy Qlbstifited 8 Todp 6d1bctb@iroRAR®e, chiral

ntres and/or geonetri ¢ Tsoneric centres (E- and Z-
|slbngr2651)sa5a¢rd§ mtmbsred@altbecmhﬂer stood that the

enti on es_all sy h. o
L8P 8025 APERTRAR Ry E PRI S ot sgmaos o
-NH- Bnﬁatfy thatHirSich@hdy BCIptiohhlyy subsgutedsnd grotp fseledttuafrom R%.
relates to any and all tautomeric fornms of th

cdhipaunigdictsroayRklrphertin af id hthafycﬁﬂs@@tggnsgnp?glﬂ m;lety that
mtro% %%% éﬁguﬁgng%lglsgsg%utéﬁbg) ?%IF%:E}E QelbQ ?ﬁoh‘f‘l@@r whaet *P& C, salkyl.

can exi st in
stingizend phsnyler pyasolyh sdievan eaidfpgrazely$ el baoptifmally substituted

exanpl e, hydrated, for .b nder st ood
on mfrﬁgqn l{thagqug é%??t‘c’)‘li] fr@ﬂ"g rr’p‘gé%rggl l%ll is @U‘(‘?‘ﬁ‘yiol vated forms
hiePl Ripky Rz¥1yRGhefdi h¥%aid lyl b
DX DR DRIRERA, Hrligl, el B ph AR St aidrazolyl may be

10 Particul ar VA | ues
optloo:ﬁllwafosatbted agrroipesendiyer group stlecsed fromR Ty whereiaR’ rrssyclbélkyl-

used ho te any of the definitions,
|S§n %Swaé’g n@?ﬂ@ W@%‘?‘ng her ei nbefore or
he[’ii%gl?’@fst;ﬂknlel ABufylpyFasor5RACY-edeylpyradlisgylApyred-2-yl, pyrid-3-yl,
heterocycl yl; wherein if said heterocyclyl contains an
pyrid-Al, ﬂm!i\-étbsl aphgren-3ilr ogen may be optional |y

sule %g@?y a group selected fromR20. Ring Ais a
5 ore ed carbocyclyl. Ring Ais a5 or 6
rremmgrped; hebeypgyzbiyl, wherein if said heterocyclyl

t - NH- npj that nit _ ,
o RGeSy 5Dt b YR v pyrid-4-

Lt A Nehdnled- et erocycl yl; wherein if said
T hhetigblocyclyl cgint ains an -NH noi ety that nitrogen

RHR andR’ yr@uﬂgtqndmtbcsel@yted fepmo hydreg¢re belednitrpogtiano,

i.s Cl,6al BN L

hyerrf gﬁ%h??me%ﬂ& SHIS POV r%%boalmqy sy Aﬂgg osgl[b %g%]a f{lreldo’
C.. saﬂ&wsctg dlkesd, Qflsaﬂlt}InlyD@}iQalhyxy’J} Cgrﬁamm@e,l(elcgbl&dné)ﬂ@m R20

wherein R20 is Cl. 6al kyl glAlsphen
N-(Gy seilleylyamiae, réz @Mﬂl)zam%&ma kanaylqsying,; 1(9n 6%@%@&%.‘/1
N,N-(C1.¢alkyl),carbamoyl, N'-(Cy.salkyl)ureido, N, N'-(Cy.¢alkyl)2ureido, Cy.¢alkylS(O),
wherein a is 0 to 2, Cy.salkoxycarbonyl, N-(C,.¢alkyl)sulphamoyl,
N,N-(C,.¢alkyl),sulphamoyl, C,_salkylsulphonylamino or carbocyclyl-R'®-; wherein at least
one R', R%, R?, R* and R’ is not hydrogen; wherein R, R%, R’, R* and R’ independentty 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’.
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15 optionally substituted on nitrogen by a group
sel ected from R20; wherein R20 is Cl-,alkyl. R ng A
WO soophzdsyd or 1-t-butyl pyrazolyl. Ring A is pheewicB2005/002327
1-t-butyl pyrazol -5-yl, 1-neti pyrazol 5-yl,
pyrid-2-yl, pyrid-3- yI pyrid-4 t hi en- 2. yl and

t hj,eny yl 4
{{ &thly}l pyragﬂzlg{g aﬁ e}?elﬁa%dy s%gecfsdrfgcixﬁlhgéroge% Iha],oo }ﬁ'ciroxy,

Ci. 6a1kym1hm1kpxy AYGCr. @gwl)ﬁnmycr orcheZergtyclylyR iﬁq wheydin Rh;ag | B3, R* and R®
thien an I en- and R5
mde%“éeli'th’o‘éfﬁéﬁ]a QWFT fpay br eefe@@“% PB‘PﬁtWB‘%@ @%ngmﬁ by gne o mpig R'; and

j
e PG PO 1 G
subsﬁmteﬁdiykegmhp sdlectéhframprR}, whekibal koxy, Cl. 6al kanoyl ,

ﬁkﬁ?@l g no %‘égﬁfﬁrﬂ@g %%ﬂ’ %g%ik%@g] i ngjl salkyl)carbamoyl or

hetell&cﬁcﬁ,}lh}@m kyI )carbanoyl, N N (C. 6a| kyl ) 2car bamoyl ,
%Cl 63 %kyl ) ur ei do, N N - éCI 6al kyl ) 2urei do,
C1R gl@)1gdep@n@qn§lyrselgctp frigm @dipect bond or —N(R )-; wherein R*' is

Cl. 6al koxycarbonyl, N-(Cl.6al kyl) sul phanoyl
hydrifgeq. eraef 6al kyl ) 2sul pharoyl , CL_6al kyl sul phonyl ani no or
cakbmmbgeu FIRHH C;_saliye o I sdlkodyeabonyl30 one R' R2 R3,

4_and RS i,s not; hydrogen, wherein R and
5R. RfeBefiandR; % md&f‘@ﬁerabrﬁé.lecwr% hés%rpg%}h é‘?l(’y hydroxy,
u car
amml%f Pang)%ﬂkﬁ;@? Ig?%lcg C Pml&lcon a| n gr{? 51%?458 r%@jgg ?/k?ﬁ&ﬁina
N-(Chisdlk g grarbameny 1,0¢- (Qﬂltsalbyialrblydos@]bfstkyﬂmtpén‘bnblymcg cabpeyclyl-R'- or

2005/ {GB2005/ 002327
hete SRyCTF R RV ERRin AR 0 R ar B 1 nchBgdhdB At By RieBevbgrein R, R
R?, li"ra%mw}iﬁ’défﬁ%ntl? Qf achBIREr I be @mﬁ@l'l)kwbstlﬁﬂedﬁﬂﬂ dagbon by one or

am no or heterocyclyl-RI6-; wherein R,
moreF& aR@ thlrarfdalnsletqrww&: AeRtAIDS YN IV He mokety thaepitioagn mey be

ubs I tut rbon by one or nore RS;
Optloélﬁgys\:lﬁgh% Oélpéglgd?‘@;&g%lylgl ’yl contains an - NH
nmoRéfsysetebri fﬂinﬁ hpdrexy, mind)€C, QpikyD TakdlkoxXy, BllES salkyl&tino,
group_ selected fromR9; wherein R38 is sel ected

b
N N{éeqﬁllﬁs}}j@@w Chpallanpylgrnng IN-tairs kg Dcarbamoyl or heterocyclyl-R-;
e T ARBRRI M BF exchShftp AN Gt B carbon

by ond\§rRAde-R' Vdnldwdlemelﬁi’ﬂsaldShetdwdydbﬂ@nntaarsdmlNH?@nmsty that nitrogen

el ected fromCl 5ycar bonyl. R, R2,
may OPWHE’&HC?“'?@“&F l?ﬁ{epﬁa cted from

g{ﬁgﬁoﬁs}l&ﬁ” B%Izlﬁd%dlagﬁ y?)éelgit@g‘g%%o?( ;ﬁfﬂé&?%ﬂd e BRMY(R")C(O)- or
-C(QNR:?) Subiegin Bnbydrogen
R’ and R’ are independently selected from C.galkyl and C_salkoxycarbonyl;

R' is methoxy.

R!, R% R?, R* and R’ are independently selected from hydrogen, halo, hydroxy,
C\.¢alkyl, Cy.galkoxy, N-(C).salkyl)amino, azetidinyl-R'®-, pyrimidinyl-R'S-, pyrazolyl-R'®-,
pyrrolyl-R's-, pyridyl-R'®-, piperazinyl-Rm- or morpholino-R'®-; wherein R', R?, R*, R* and
R’ independently of each other may be optionally substituted on carbon by one or more RE;
and wherein if said heterocyclyl contains an -NH- motety that nitrogen may be optionally

substituted by a group selected from R’; wherein
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N-(Cl . 6al kyl ) carbanmoyl, N -(Cl_6al kyl ) ureido,
Cl. 6al kyl sul phonyl am no, carbocyclyl -R16- or
waawenzmeyc! yl - R16-; wherein at | east one Rl, RET/&@B2008402327
and R5 is not hydrogen; wherggnh Rl, R2, 15 R3, R4 and
R5 i ndependently of each other may be optionally

?Pﬁ§§%%%§?%§%gﬁﬁmﬁns I REE N S PUGARLS,
oxiranyt-ROGapiperdinydeR -0 picrpidinbyR 'Sy bymdyltﬂlédomym)llgmuﬂw
se

RE g s B N
hydrggéfal ky! ) 2am no, - 6al kanoyl am no, N-(C

6§I kyl ) car banDyI or heterocyclyl-R19-; 20 wherein
RSR’ iR1Bleated frome C sedleyl om @amalkgxyshrbenyln ot her may be

L L

hydrmay &kiind, RaiboRy L dagg@tbyl, mhﬂep@pyl gquliyh}’l ﬁiéﬂﬁ)kytétﬁ&@ Byopoxy,
group 'sel ected from RL

methyﬂ?a@ peilay emipos propylagyng, ﬂ%meﬁlyénarf@w%d%@thquw(h@wl

VDR e g RO BB PR i

pyrrcﬁlrchmleleﬁpyﬂayd)lyBRbﬁ Glp&adityd-R/Eanboididyl- R X148,3-¢hiadiazolyl-R'®-,

thoxy ¢and. RS are ipdependent|y
1.3.45iBiads rﬁnﬁwgﬁagi B PP Ry WherEirEaleas one R', R?, R3
R* atd RO ﬂ%@ﬁydro% - Ghefih h‘ylﬁi’apji e, anﬁzfgtlh@ép@ﬂaenﬁé%feach other may be
pyrim di nyl -, pyr azol yl - R16 pyr r ol

optlcpyﬂy dybstirt@l on grirbear laszomg/q)r-lmIG-R oandmyhghml sardplm.zmyl may be
$5 i ndependently of each
Optlocf’taﬁ% Fut??ﬂglt%deb}bﬁgf%ﬁgﬁ%teg grt?& tuted on carbon by one

or RFRy R1eBkd frox By bRy, Qinfiné, im&Ry1dmbgiory Qﬁéftﬁym{mﬁ@ atraétAglamino,
an -NH noiety ¥1at ni trogen may be opti onal

dleﬂy@ﬁ@@pp,terwod‘lgmsmdcabqt@@xle@nfww mmé@%mmR\ﬁo

pyri 3@ é%@xﬁﬁ ?@ﬁ) eQ% %qr%ngﬁ_g 1mﬁ%%%ﬁ8}élgs tg‘t%hgr ?ﬁirafl 10[@1'9 or
pyrr«ﬂ)dmyarB[lPr Rhrein RF, P anld RYA indRp@ndentigratieadti (IS’therRﬁQy be opt1onally
ridyl or pyrrolidjnyl-R 9-; 6. and. R19 are
subsfi K«&@p@h@g%ﬂq By e @ peaa R s gRel ayhareinetid pipRerziw! My Ro optionally
subsﬂﬁ%‘é@df‘ag%u kSlectby fibROEM; and 5 R9 is selected from
Cl _6alky ? Cl_6al koxycarbonyl. R, R2, R3, R4 and R5

ar8' |amdelb%a¢enddpjzn®mtlecstledteﬂ fom hyideadend, -NER B)-0-NR?")C(0)- or

M, car boxy, carbanoyl, nethyl,
‘C(OEFZ%Q nggrg 'S ﬁl ?%é& et hoxy, propoxy,
”ERP'Mh@H\‘SrH?e 1rﬂE§BHd@ﬂﬂ}n&leoﬁHthﬁhﬁEtlﬁ5Q, ethyl, isopropyl and
N-. met hyl car bamoyl , N-et hyl car banoyl,

t-buwquwl,ur ei do, mesyl anino, cycl opropyl - R16-,

Py R I)’(!m , _pyrrolyl-R16-, pyrimdinyl-R16 10
pyrro c? R16-, pyrazol yI R16-, piperidinyl-R16-,
aZRf JRF Rj‘/lR“l%hﬁ Rshréxrﬂepdmdaxdl}aszﬂ)écydd-fRﬁBhydrogen chloro, bromo

metfﬁ/ éaﬁ%é@k%gt' gig'gy%%%q ﬁpgvggglg%?/?w@ohl YL garidggayl, morphoino,
4-ethylpiperazin-1-yl, azetidin-3-ylamino, 1-z-butoxycarbonylazetidin-3-ylamino,
N-methylcarbamoylmethylamino, 2-pyrrolidin-1-ylethylamino, 2-pyrid-2-ylethylamino,
2-piperidin-1-ylethylamino, 2-hydroxypropylamino, 3-dimethylaminopropylamino,
oxiran-2-ylmethoxy, 2-dimethylaminoethoxy, 2-pyrrolidin-1-ylethoxy, 2-morpholinoethoxy,
2-piperidin-1-ylethoxy, 3-dimethylaminopropoxy.
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R4 and R5 is not hydrogen; wherein R, R2, R3, R4 and

R5 i ndependently of each other may be optionally
w@mstiziend ed on carbon by one or nore R38; and BEGBRIVS/002327

sai d piperazinyl may be optidnally substituted by a

group selected fromR9; 15 R8 is selected from

hy ¢n
D419 38 B0 TR e TR L cior, o
hydexygBItﬂimb aarﬁmaymdrbalmyl,rraemyl- Btékﬁmpthlytmphmiropm Rhibthylammopropyl,

3- acgfgfiai?gﬂeﬂrypylwﬂé& erl %’?%ﬂ?%ﬂ?@ﬂyh Q%f Z@Oixg%/tklglll)?éagrf)émoyl N-(2-
dlm&WlEﬁ’x dogﬁlf‘%lﬂcargalgoyl M{Qtfmﬂia%ﬁA %Qhﬂﬁ&rﬁ*@oyl 3-(amino)prop-1-yn-1-

I ndepen each her may” be opti onal’l
yl, 3s(labfsty1|atmnce)nroprﬂ -yl byd3- byetbmlammo)nmmel-m4Lylahﬁdxmehy@rmm)pmp-

1 ynaia @,ﬁ &\B ﬁé@qﬁ%?%d n*ep%l Be2 Qt( o ?ﬂ&)ﬂ%mﬁfgetg Yhs 5 ! (Ehue%hy?amﬂ/lo)ethoxy,

3- (dixﬁ&%ﬁ 0){55/3 Izaﬁ@ olflﬁdémo&ydi% hﬁ@hdmaplropoﬂ( B2(plperidin-1-
&D{y{ ) N(R21) wherein
yl)etlhyzgy dgenrrok ng}@dmmsowa@ﬂmmb@@n aéhtmgﬁhsémpé@@wﬂ)efﬁpoxy, 2-

B

(dm&&iy@ﬁmad);frdsmdmyldr pgeynid-zhl)ethglanting rIQQt-butm{tybarbonyl)azeUde-
ylangpg lta%étubn&?ytlla%% ge%geblglg#aqrﬁwg}q}ﬁgylammo tetra}/lydrofuran-Z-

ylméth?‘éﬂﬂi’ﬂoo aaﬁ&ﬁaﬁﬂﬂymhmo az i g@lmn?; - ;fi‘@;}}ﬂ&}mno

but dxycar bonyl'azet i di n-
cycldpnopy lapimentbanyply bycé@ﬂrypydmrhonylammo pyrazol 3-ylam1nocarbony1, 1,3,4-

iy o S BT B R B wiaaiol-
4-y 135r9¢ﬂy¢érﬂmbaﬁemgqﬁ%gyilﬁtmy101 -isoprdplyBipetadih-ABH @%pholino, azetidin-3-

2-di metgayl am noet rrolidin-1-ylethoxy
ylanpinegirypidol-yh petrelokyl, pywpl ﬂa'é’hpdrlﬁmilnyﬁ ¥k Buhapethylaminopyrrolidin-1-

. BB PRSBBPILL 0 A gt s 1

methylpippasidentl.y sel ected from hydrogen, chloro, brono,
hydr60x am no, carboxy, carbanoyl, nethyl,
YFPe% nopr opyl , ~ 3- net hyl ami nopr opyl ,

§ yél&%(f‘f?(ﬂ'ﬁquﬁl Wh@f@ﬁy R7 N‘a%t‘: %ll&@ﬂl@%ﬁ@%ltﬂted on carbon by

- et hoxyet car banoyl

one dr metdmz awheremmtR1Y li§ sedachzainfoyh ,halo or cyano.

N- Elé Hé ﬁﬁljbgﬁé% tlony%il lioentsahr%}/i‘ 1l seﬁecq JTR'Xm halo, C;. 6a1kyl Ci.¢alkoxy,

Ci. 62311({(1@@@%%}?&%@ Q)P?.a- Gil'k)jlfkulf'hbhylammo carbocyclyl-R"®- or
E{ ani no) prop-1 di met hyl am no) pr op-

hetegooyﬁ]_yl Ryl whprewé}. hya)ub@pmtpna}ké gl&hsgmtq%on carbon by one or more R'%;
2 %; @%E¥4e8%0%§£5 gpgianOZ (di et hyl am no) et hoxy,
- (di me

an no 5 > 2- nor phol i noet hoxy,
3 IROF Bh8(0)anT-DIFRXYSO2; \@mrpmrn lsrh)ldfogeh)aﬁﬂ B OxQ-2.

gjyr rolidj no) et hk%ﬁyt&l OXi r an%’6 1 cZaXo -methylethyl
1§’£é1é8t&r ﬂ-oM'ﬁu%FJ‘Béhf%% %’ethﬂ PU&&PK&H{&QY&&W no,

pi peridin-1-yl) l"ari no,

cycl()]inopglahylh(&niphol))dr ﬂpyﬁmﬁi Mbulphomplympti)hgl-lxytbs)ihihhy}'lamesbdamino,
trlﬂuorgme&u %}%rn%op Ynezhy%e% jydi n-3-

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

n is selected from 0-1.

n is selected from 1 or 2; wherein the values of R’ may be the same or different.
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yl am no, azeti di n-3-yl am no,

( N- et hyl car banoyl ) net hyl am no, tetrahydrofuran 2-
wQ kewstiBsb@m no, 2- net hoxyet hyl am no, - ( pi perPCTGB2005/002327

| -yl) propyl ani no, cycloprop94an1nocarbonyl

cycl opropyl car bonyl am no, pyrazol - 3- ylan1nocarbonyl

1, ,id2; whexanhl the omu&-qﬂm’rmmbamb Qank or different.

5- nEtT -1, 3, 4-t hi adi azol - 2-yl am nocar bonyl ,

1, 282t hi adi azol 15 4-yl carbonyl ani no,

1- gtibgl pi perazi n-4-yl, 1-isopropyl pi perazin-4-yl,

nnrphollno azeti di n- 3 yl am no, pyrid-3-yl,

py Ring A2Ry hnd piagathet fotmy3- t;nfhyomrm:tﬂylphéry],l ,

3-(15 Lf}’fubng %/ Eﬁ%?ﬁgﬁe)rn%r%reff gplp{l -B: Igﬁthylpyrazolyl

( 2Sherkfdro®i H HREASPEEDIINRS Vst L
h;l pi per azi n- 4- EJ;)I R6 is hydogc%%rﬁ . %gl&%dfézompound of formula

@ (%Sefle@tqt%ahoﬁ’@}ﬁvmel@al kyI wherein R7 may be optionally

2. wh R12
s UR‘?& Al‘f% gagb&&oﬁiﬁp ﬁ&erggycé@aﬁ'gere sgldélegemf:gli g@ﬁ@m%n -NH-
momtﬁtltaomtﬂ)gdn imay deloprdedlyfsussnititad By a%lmﬁﬁs’el@?fled from R*;

6al kyl S(O) a wh
Rgg*%g‘l&é%ll%ﬁéﬁ a%lﬂdﬁﬁﬁnd)élgi}bﬁgﬁgcgﬁrgm!hzdrogpn halo, hydroxy,
C 641‘1@)119@9 y! nRC, ?al]gllmnﬁc?b%ﬂo%l%mo hleoegak{RllE f{s R* and R’

subst it uted on car one or
lndels@ldem)e@if dacl pthienimey be optyxaradiy skABitutsd oﬁé@b&n bPbne or more R®; and
7

n R22 hydrogen and s is 0-2. R
e AR B U eV, OB s omionsy
substlmcesdafyOa éro[iﬁtsélb’dt&! i R®; Rheleh Sel ected from fluoro,
chl butyl | methoxy, mesyl,

cyB?@psﬁkspvd Ainhysdipih M’;(C] wi]e)tl)zdmmol,wq(g Lhlghbesbamoyl or
hetergyy#}hqﬂmosul phonyl, mesylam no, 30 trifluoronethyl

cyano- - et hyI ethyl. nis selected fromO-2; .
whR eind H'?‘Iae\iﬁﬂdpeﬁde(ﬁfly Riledted frbf 4 dNieecs BRI &'- NzR2 L e(ﬁl@lteln R*! is
nis selected fromO0-1. nis selected from1

hydroge8r ein the val ues of R7 may be the same or d| ffer ent .

V\Q{Qigqaegt%(?%f%ﬁn (,I:;C-g'il??épe5 a(PlQo%z garbon 114 nis 2 wher ei n

t he val ues msorydlfferent nis
1 Rnllswdroganng A, R7 and n toget her form

1_%{ 1::3’ g‘lalﬁcgr(? geﬁtg}? %W%E(tyﬂwljeﬁﬂgl%/ |maybe optionally substituted on carbon by

one olniorbRt“y wh3reie RFPL BUEAEP Y hald'6r &hRse in a further
- aspect of the invention there is provided a conpound

oftdigda (1) (as depicted above) wherein: Ring Ais
CYHDOLY cl?ﬂ or heterocyclyl; wherein if said
heteroc&/c )yl’ contains an - NH

or a pharmaceutically acceptable salt thereof.

Therefore in a further aspect of the invention there is provided a compound of formula
(1) (as depicted above) 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 R%;

R, R% R®, R* and R® are independently selected from hydrogen, halo, hydroxy,
Cisalkyl, Cy.alkoxy, N-(Ci.salkyl)amino or heterocyclyl-R'®-; wherein R}, R, R®, R* and R®

independently of each other may be optionally substituted on carbon by one or more R; and
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noi ety that nitrogen may be optionally substituted by
a group selected fromR20; 10 R, R2, R3, R4 and RS
waemsirsgependent |y sel ected from hydrogen, hal BCT/GB2005/002327
hydroxy, Cl1.6al kyl, Cl.6alkisxy, N-(Cl _6al kyl)am no or
heterocycl yl -R16-; wherein R, R2, R3, R4 and RS
ol AERRRAER ol ol B8 K. FRKDRACRL PIELY o gl
substlfuteziab}cb gneulasdegtcdl fromcldpwdderesn an - NH- - noi ety t hat

goge be o tio tute 0
LR B Eh s B LI SRS b el B oot o
heteM?& - NN-(CI 6a| kyI ) 2am no, N-(Cl _6al kyl)car bam)yl
or eter cycIyI R19-; R16 and R19 are indepen ent -
seREndR 'f pisrindepghdently selsptgd Stom aylirect pond aa¥(&F - Rm@remR is
i s _hydrogen; RO is selected from Cl_6al kyl or

hydreﬁen(ial koxycarbonyl; 20 R6 is hydrogen; R7 is sel ected

f r RfisGElcerdkiom Onphakdion ORZalkeyycamonpt i onal |y
substituted on carbon by one or nore R12; wherein R12
i sRs&yEEegsnf rom hal o or cyano; nis 1; and R20 is

¢ hlé? ?o%é)'elctfﬁ%ﬁ)n? brl gﬂ@l%ﬁ%ﬁu}g r‘ﬁ% {)é’ 0 P§' @E{Lsﬁuﬁéﬁ bn carbon by

In’ a er asp e
one omenetRlé;mlhdneméi?sspteotcdcfﬂnin halo«m'pyamd of formula (1)
(as. dg gt ed above) wherein: Ring Ais carbocyclyl or
hePdt Al yl; wherein if said heterocyclyl contains an

- NRP® i, ef1kylt hat nitrogen nay be optionally
substi t Ut ed by a group selected fromR20; 30 R, R2,

oraﬂ@mmmdlmcapteblmsdléﬁ@rﬂsém ly selected from

Wlthl? d r 39 }e(art] S!ilg r%owég%r?d( % élf)e gyf(%(/ | {ﬁlrget-hyl\';-\%-ig ZX Hleﬂaylplperazm 1-
yl)-%oqﬁﬁmazdﬂfh @Glﬁi)%]phbﬁ}d}i‘peﬁﬂﬁﬁ?dﬂow -Bénz0 A6 in-0icafox Amideb R, 2-
dlm%ﬁﬂl onal ly substituted on carbon by one or nore R8;

Nntohrusy |12 e eme iy Irsaoms 0d 4 Zroquingzoinci &k | 1
yl]p}?]el%#ﬂ HI%&I&E]Q %lrlyclxaﬁl(?&g Q H%&H;G :[ht 1 e}gtﬂg;t Jﬂ@tth?/l -4- oxoqulnazohn-

rogen tionall
3(41-86}“);111&@(1 Henmml wherein R8 is selected from hydr oxy,

o hefl égsa?g % %@ﬂwgﬂ@@%ﬁ&g%gy@%?%rﬁzé‘g@s%aeﬂ%lpyund of formula

(D) (&qeﬁg&pabg(,&m@erghr ect bond or -N(R21)-; wherein R21
I's hydrogen; RO is selected from Cl1. 6a| kyl or

C1Réw Aaxa & ar bowphbered carbocyclyl or a 5 or 6 membered heterocyclyl; wherein
if said heterocyclyl contains an -NH- moiety that nitrogen may be optionally substituted by a
group selected from R,

RY, R? R®, R* and R’ are independently selected from hydrogen, halo, hydroxy,
amino, carboxy, carbamoyl, C,.salkyl, C,.¢alkynyl, C,.¢alkoxy, N-(C,.salkyl)amino,
N-(Cy.¢alkyl)carbamoyl, N'-(C;_ealkyl)ureido, C;.salkylsulphonylamino, carbocyclyl-R'S- or
heterocyclyl-Rlé-; wherein at least one R', R%, R?, R* and R® is not hydrogen; wherein R', R?,
R3, R* and R’ independently 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’;

R® is hydrogen;
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R6 is hydrogen; R7 is selected from CL. 6al kyl ; wherein
R7 may be optionally substituted on carbon by 10 one
Woroosne3IR12; wherein R12 is sel ected from hal BCDGB2005/002327
cyano; nis 1; and R20 is €168alkyl; or a
pharmaceutically acceptable salt thereof; with the
prlQ.Vlis SQlubd'ﬂ@l%ens ah darbOﬂirl 'p)mili?.deiestemﬁtorrll halo, C; 6alky1 C;.salkoxy,
-N-{4- et hy pi per 15
Cu. sagkly}S(@)ao\xb@:femrﬁalé 8l ?haa§fYA$1§P |°}afb2 welgh ﬁyd% | - ben

a t Hﬁtmtled Bh R'%
hetr Ty EAROERg Oﬁs%;%?sz. g P B e e BT
n- ers(séld}cted)ﬂo}lphenyj \}/hdrcmnhmealﬁewrm onanbeithe same or different;

R e b RS Pl ER o I, RIS i,

N,N- gé p6%ﬁ§1)9{mlha ecl. gau&n&ymldohﬂt mkgnwfbaiﬁ@m @dr qa@trémyagh R“"
0 (I) (as deplc e ove) wherein
whergin RY, B! oandeR mﬂgem@n&sapw@b ©ther may bg optignally sfvbﬁrﬁéﬁeg @n carbon

by orgetr%'_% 8? 9/,7\1\11\!{I F]eée lfnsa d'r}%tez(ﬁéy%_an %é 5?18 %‘ﬂq l-l*ﬁ—[l- ?rponéﬁ 't}Ql‘? nitrogen

may Sélbﬁt‘iddau @ﬁbslﬁllut@d b4 gmpselleeteﬂmnf Rtfgn R20: R, R2, R3,
4 and are i ndependently sel Eyt ed frqom hy

haRoandnB( ratﬁ(lyldepezéergm sglscted 4Fase 5a1}g\gragg§dy§lﬂoxyca%onyl
Cl ﬁqg %;{ ﬂeﬁe{gq}aﬁy&ﬁy? (pl 6al koxy,

1 6al kyl ) car banoyl ,
NRK“@nﬁﬁioky )ur e| do, C1. 6al kyl sul phonyl ani no,

SRR b e e BT YR SO, N0y o
-C(O ke , and R5 independently of each
( zkt]ﬁ(@j may rem optlsl naI%% subst it uted on carbon by one

orR rmrSz(O%or R’ \/Dﬁ@aelwherqﬁn Bal ig hjidrogevands (0-Eont ai ns

ty that nitrogen nay be 30 optionally
1?Fufn%fﬁyqby a group selected fromR9; R6 is

oraﬁwﬁ@&@ﬂcalmoaa&%légaﬁ%@g/ GB2005/ 002327 -16 R7 is
substituent _on carbon and is selected from

with @]g: wavigy that gud @gqnp@;gyi 1s npfy 26%‘ %91%({@th-§|,[éi-al-lget’lhglpg)erazm- 1-
y1)- 4h‘%i g% nﬁé’élﬁm“%@@ g/}’]bﬂgwgson?@o@%ﬂ&[ s Rforo9N- {fmettyl-3-{6-(-

rocyc e opti onal

meth?lﬂiﬁdraim-tleyil)-érbxothmhhy?;(éHEyﬂphemyi}@eMIdn 3- ﬁuoro-N— {4 methyl-3-
sel ect ed e .val u of R7 may be

[6-(4rmethy H’r%er%ﬁmg] )?I}-g-rogﬁgumazg 1@@?41%{1 ¥QP}?€?' T rom hydr oxy,

: 1 -
oo PR 2 B Kt (SR 1)

oxoqiiably B Labbys1] onreider beyoRyiN. Biethy i dr metklpiperazin-
1 -yl)(%pf(%%ﬁla[z?lzg-&gglﬁqf@ﬁ :eggllé éenzfg?)gceec Iﬂ/ P&-H)@(hyﬁ%%@ktg-methylplperazm- 1-
yI)-4-oxoquinazolin-3(4H)-yl]phenyl}-3-(1,1,2,2-tetrafluoroethoxy)benzamide; 3-chloro-N-
{4-methyl-3-[6-(4-methyl-1,4-diazepan-1-yl)-4-oxoquinazolin-3(4H)-

yl]phenyl}isonicotinamide; 3,5-difluoro-N- {4-methyl-3-[6-(4-methyl-1,4-diazepan-1-yl)-4-
oxoquinazolin-3(4H)-yl]phenyl} benzamide; 4-methoxy-N-[4-methyl-3-(2-methyl-4-
oxoquinazolin-3(4H)-yl)phenyl]benzamide; or 4-methyl-N-[4-methyl-3-(2-methyl-4-
oxoquinazolin-3(4H)-yl)phenyl]benzamide. 4

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

Ring A is phenyl or 1-t-butylpyrazolyl;
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by one or nore R14; and wherein if said heterocyclyl
contains an -NH noiety that nitrogen may be

woptos/arsadd y substituted by a group sel ected frecn/@.x05/002327
10 RO and R15 are independently selected from
Cl 6a| kyl and Cl_6al koxycarbonyl; Rl2 is selected

pehge’r}? I ayr/l ‘aéﬁglfag% Ia%iéefdrd ‘cs")rrlnﬁggg !gl r e;cfirﬁé;)%rxglf%%? ‘ﬁgb ?’-%,mmo’
methylyl(}ﬁ!aﬂ@xﬁj( fokthony, pyriG{idnM-iRR pyrazowhiet, @yrroR2-y1,ipgrid-3-yl, morpholino,
hydr ogen; (.0 '

4-etlpdpiDFIdei Y og@ﬂﬁghirngo o qutowﬁ@z@@f%dﬂ%ﬁgﬁé&g,
N—m@tﬁ?fc%ﬁﬁ% ln?é%ﬁ}tlymﬁﬁc ﬁ%ll@lﬁﬁ&lkﬂﬂ‘ﬁﬁlﬁ@h-p%& h_y1&Bylamino,

provi so t at sai d i's hot
2-pigridin- b{y@twl{lmmeﬁﬂyﬂrdxwﬁ)pyhnm Bydlmepwﬂammpmpylammo

ox1r%1 %y %F?fglr’ ncﬁ,:no{}%p%ﬁm]}*g)%y P-ég' ﬂé - -yféﬂlrgx(}:'? | orprﬂo(?mbethoxy,

2- pqﬂé?{fdmdl@'léiﬁ’d)g'zB%rheﬁhbbanﬁmﬁ%@ﬁb#ynazo' i n-3(4H) -yl ] phenyl }
nzam de fluoro-N-{4-nethyl - 3-
R%mhv@rwnpu per azi n-1- yI ) - 4- oxoqui nazol i n-3

4
(2- R ik Mo sty Spbbori SR AP S TRy ) .
oxa&wl nazol i n- 3(4H) -yl ] phenyl } benzam de;
3-eth -N- {4- net hyl - 3- [ 6- (4- net hyl pi in-
or a pigmpcostisAbherRERSHl A - yI ] phenyl ) benzar de; N

{ lA'TH@IrefoJ: i ﬁﬁﬁ@ﬁas‘ﬁ@&t@f'ﬂ@ 1B%1ﬁ1%h'?herle i 3x?féwded a comPound of formula

) - 4- oxoqui nazol I n 4H) -yl ] phenyl } etraf
(I)(dsmpmdabmyg)behmam de 3-chloro-N- {4-nethyl-3 -

4 dj -1-yl)-4- i lin-3
(aRgoE K Tomieny] o 1-GBRp BRERARR oy ) o oau! nazelin
ﬁl QRZf Ré q{@nk}ﬁmarémidegéndémﬂ}ﬁseﬁéktémﬁw Ihydsogesl] AERH Bromo,

¥ - 4- oxoqui hazolin 4H) -yl ] phenyl } benzam de;
methy. rl@ﬂmm/m&ﬂlpay rErEA i, Q’QPM’@@QM-YKPY“OI -2-yl, pyrid-3-yl, morpholino,

4- etw)flg_g%rl o z0|f lr aze%ﬁ‘}tl_)’ ly}'a:g'a Eg,elnﬂ)%tg?yc}ﬁg%gﬁa’zet%m -3-ylamino,

N—msﬂ@mwbﬁmbmmdﬁhyaérﬁhl)o- Zipyplotidiyl 1-betdédmide, 2-pined-2fydéthylamino,
a further aspect of the invention there is provided a

2-piResidilirydethyl amawﬂ&hadmewrow@%.%4%@%@1@?19%%?@1%

OXH@CQF lgﬁg)bztg }fggg%llst%l?[a_n%%&tﬂ&yy b%ﬁﬁ@inyi gleﬁQRgp% ?{eo}glﬁ)@l%gethoxy,

2- plpanrdlﬁpda{ydi@M)dyy%mhemybdnﬁwmnpdxydr ogen chl oro, brono,

met,byl.,, hydroxy, methoxy, pyrimdin-5-yl,
|‘Ra¥solid3/ > pyrrol-2-yl, pyrid-3-yl, norpholino,

4 ]f Wﬂewc&@rfﬂﬁh ﬂreihyylmﬂa&%&ﬂe@hymoﬁi%&arm N9methylethyl;
1-t - but oxycar bonyl azeti di n- 3-yl am no,

N- rag byl car banDyI met hyl ami no,

o B RE R SN A L SRR o
metlﬁfldi—[mmhmlyhmm@mh)ﬁyﬁi -atbduinazolin-3(4H)-yl)phenyl]benzamide.

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

Ring A is phenyl, 1-¢-butylpyrazol-5-yl, 1-methylpyrazol-5-yl, pyrid-2-yl, pyrid-3-yl,
pyrid-4-yl, thien-2-yl and thien-3-yl;

R!, R? R? R’ and R’ are independently selected from hydrogen, chloro, bromo,
hydroxy, amino, carboxy, carbamoyl, methyl, 3-dimethylaminopropyl, 3-methylaminopropyl,

3-acetylaminopropyl, methoxy, N-methylcarbamoyl, N-(2-ethoxyethyl)carbamoyl, N-(2-
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oxi ran- 2-yl met hoxy, 2-di nmet hyl am noet hoxy,
2-pyrrolidin-1-yl et hoxy, 2-norpholinoethoxy,

wQ@2speedali n- 1- yl et hoxy, 3-di net hyl am nopr opoxpCT/282008/002327
hydrogen; R is selected fromaethyl, trifl uoronethyl
or 1-cyano-1-nethylethyl; 10 nis 1; or a

dim§ Erru‘ eyt 3 ﬁ}bhﬁﬁo?lc (?Imcﬁz&lan gﬂétgglg@d%amc;gﬁe‘; @jnqlﬁg)pgéb-l-yn-l-

spect of the Inventl re |s-provi de
yl, 36(@W]ﬂﬂm®f’rl$bdf -ymHleyl, 1:( (mg@?hrdmppwfﬂyaﬂ?gea (dvhggmla;iéino)prop-

enyl or 1-t- zol yl; i :
Ly S0 e T, uAmiie Pttt HVO%%Wh%P&s&aﬂﬁmmo)ethoxy,
3- (dﬁﬂét@il@mu@)&ﬁ@oxy, Qﬁh&i{)hohﬁ&éﬂi’o&&)@ F{&Sﬂg ! Propoxy, 2-(pi é)endm-l-

t%rl m di n-5-yl ,” pyrazol -4-yl,
yl)e npﬂodpyrrghqu)eéhquj @pp}@y@zqthpxly, §+(1-methylp1perazm—4 yl)propoxy, 2-

(pyr%%xt%rbu tyg}xéxggng rz)l‘é%dr?xydnr?{)yéamylngng rq%)lpendm 1-ylethylamino, 3-
(dmiNtHyHnlﬂ)ib)p%ﬂy@diﬂMbI@(ﬁwidﬂﬂyl’)@thylammo 1- (t-butoxycarbonyl)azetldm 3-
2-pyrrolidin-1-ylethyl am no, r|d2yleth am no,
ylanzn?naﬁ@fdlwrw&mWe{Mw&lml%banzo}ﬂ tBylg it fatis ¢fefuran 2-
| thoxy,
ylme’g{lﬂhﬁeﬁ%o%llgénqln { 0X lﬁmﬁgjy?%gqlﬁ)g ﬁﬂJT élq%rb oky,
cycImepylpﬂmchmx(benﬂoxy;c,lopr@pyﬂcqmbmnydhmmﬂ: pyrezdbSxglaminocarbonyl, 1,3,4-

oS T ST BEROR St T | RG0S g el e
4- yléhrb&aylamx%@ péthﬁlpﬁ}ﬁ@ﬁzﬁﬁﬁqe}ﬂtl %@bﬁoﬁygﬁﬁe@ﬁlﬁm ﬁ@ﬂp‘holmo 4aZCt1dln-3-

heréof with rovi so t hat sai ound is no
ylammqg pyridag- Yupmlh%fb’l, By(azolreyh gp]ymmlcbxéq]dl, ﬁ*aizmtthyllaﬁnnopyrrohdm-l-

I f f
1, 4@} SDRIABEREE BT S e B e R
metlgfipip@aniulayl; (1) (as depicted above) wherein: Ring Ais

phenpyl , 1-t- butylpyrazol 5-yl, 1-nethyl pyrazol -5-yl,
pyﬁ éﬁ}Zr’deenpyrl d- 30 pyrid-4-yl, thien-2-yl and

22 ecte # fﬁ;rﬁ gglg’gg@orﬁﬁ’fw aglf@ %e{h%ggﬁﬁé‘s&ifn“y

cyclepmpyiamﬁﬂ)siﬂphtynyl a&ebﬁrrdyylsulpbdiﬂw | morpholinosulphonyl, mesylamino,
.. 3-di met hyl am nopr op nmet hyl am nopr opyl ,
trlﬂ‘?f%g'gij’{]%nln W@BPo‘p’?‘F%yl‘Fél?%oxy, N- et hyl car banDyI
N- (3¢ B4hN |c)r(23m@f@m/ the vBhuEd ot 1%92 BE H%388R or different;
PCT/ GB2005/ 002327 -18 di net hyl am noet hyl ) car barmyf
ora nha[rmacwncdlé)z @ﬂceptapue)seht therdofar banoyl

w1th?fh% proglst) ?‘(rlgatt ﬁ fi e 3%885%(1’ % 610&% W(lorpeN gfl tﬂﬁ) P [60 P4 me%ylplperazm- 1-
yD- 430)(cdllh1n‘ﬁtd51)ﬁ Wgﬂ}p‘h@@l?&om&timﬁilde 1Y, 5-8tub0- NI {@Liflethy1-3-[6-(4-

syl am no net hyl ami no) et h ){
methylpipgrazipy- )ﬁl}rﬁrf@()ogpm;@mJ@H)-yl phenyl}benzamide; 2-methoxy-N-{4-

methyl-3-[6-(4-methylpiperazin-1-yl)-4-oxoquinazolin-3(4H)-yl]phenyl} benzamide; 4-

i

methoxy-N-[4-methyl-3-(2-methyl-4-oxoquinazolin-3(4H)-yl)phenyl]benzamide; or 4-
methyl-N-[4-methyl-3-(2-methyl-4-oxoquinazolin-3(4H)-yl)phenylJbenzamide.

In another aspect of the invention, preferred compounds of the invention are any one
of the Examples or a pharmaceutically acceptable salt thereof.

In another aspect of the invention, particular compounds of the invention are any one
of Examples 49, 58, 59, 62, 66, 71, 74, 81, 86, 97, 107 and 108 or a pharmaceutically

acceptable salt thereof.



3- (di met hyl am no) propoxy, 2-nor phol i noet hoxy,

3- nor phol i nopr opoxy, 2-(piperidin-I 5 yl)ethoxy,
wW@2{ops2360d | di no) et hoxy, oxiranyl met hoxy, PCT/GB2005/002327

3- (1- et hyl pi per azi n- 4-yl ) prgpoxy, 2-

(pyrrolidin-1-yl)ethylam no, 2-hydroxypropylam no,

(di df&?%{ﬂ% +s§rkn8 ﬁ%” t%ér%rg%ﬂglrﬁ%g&omzp §v1des 3 proce ﬁs W}reParmg a compound
of foim(la- (b)lﬂr@glﬂﬁhhwnyd:a)lbrzaetwﬂabie Salt themof wtuch process (wherem variable

are, VR SHPEMISF SPAERISL 5 Rl e (D REHBRY A myl ot o,

Proc%s.s(tf) r@&!’tx‘ng laRaidd JhORHHAME @D, 10

cycl’opr opyl am nocar bonyl , cyclopropylcarbonylanlno
pyrazol - 3- ylan1nocarbonyl 1,3, 4-g®
thiadiazoI-2-yIan1nocarbonyI,
5-met hyl - 1, 3, 4-t hi adi gzol -
1, 2, 3-t hi adi azol -
1- et hyl pi perazin :
mor phol i no, azeti di ;Ianfho
pyrrol -2-yl, pyrazo
3- dlnethylan1nopy(ro di N=N* y-R

4- (plperlmlwl-yl)p|p:5|d|n l-yl,

5 (2S) - (nethoxynethyl?pyrrolldln -yl and 1 15
nethylp[pera2|n 4-yl ; ?HSydrogen R7 is selected
fromfluoro, chloro, nethyl butyl, nethoxy, nesyl,

with@h G rIeaapsul phonyl, azetidi n-1-yl sul phonyl,
nor phol i nosul phonyl, nes Ian1no trifluoronethyl or 1
-cyano- | nethylethyl D0 n is selected from1l or 2;
wherein the val ues of Rl be the sane or different;
or a pharmaceuti cal | g v R s%ki thereof, with
the proviso that said conp ad s (Rok
2-chl oro- N-{4- net hyl - 3-[ 6- (Z~&t hyl pi perazi n-1-
yl ) - 4- oxoqui nazol i n- 3(4H) - kaBhenyl}isonicotinanide;
3, 5-di fl uoro-N-{4-net hyl - f (4- nethyl pi perazi n-
10 or ari]-addv)it’eé'a@lﬂ%ﬁbﬁ%q}léﬁoig( 4H) -yl ] phenyl } benzam de;
2- met hoxy-N-{4
fWOmmﬁ@Ntmsmg@n@nnm%QﬁWHpubéVﬁk|n 1-yl) - 4- oxoqui nazol i n- 3
(4H) -yl ] phenyl } benzam de; 4-,
met hoxy- N- [ 4- et hyl - 3- ( 2- nek
yl') phenyl | benzam de; o 4-
_(2- met hyl - 4- oxrbui N@Zol
In another_aspe't of ||t he
conpounds ©f X AT ER{FOMBere ggy DN
Exanpl es or alpharnacthlcaIIy qqcept
t hereof. 303lR _apwther aspect of the tion,
parti cul ar ReonppundsNBf the invention are any one of
Exanpl es 49, 58R459, 62, 66, 71, 74, 81, 86, 97, 107
and 108 or a pharmaceutically acceptable salt
thereof. WO 2005/ 123696 PCT(18§2005/ 002327 -19 Anot her
aspect of the present invention provides a process for
withgnsgmponed of OFRPBUNY of formula (1) or a
pharmaceutically acceptab 5 t her eof whi ch process
15 (wherein variable h@‘oﬁﬁﬁ
\))

et hyl - N- [ 4- net hyl -
ml)phenyl]benzanide.

wherein R* is methyl or ethyl;

Process c) reaction of an amine of formula (VI):
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are, unless otherw se specified, as defined in formula

(1)) conprises of: Process a) reacting an am ne of the
wo orostmg1 1) R6 Ove 2 RN\ N112 R N~RS 5 PAT1/GBR)05/002327

with an acid of formula (11430-0 HO A (R-)n (I11)

10 or an activated acid derivative thereof, Process b)

reacting an amne of fgénula (VI): R6 R M RZ HHA

(RI). 3RNH2 R4 (IV] wth an conpound of fornula

(V): 15 (RaO) 3CRde-( wherein Ra is nmethyl or ethyl;
ami@e of formula (VI): WO

Process c) reaction
2005/ 123696 PCT/ GBZQQ/ 02327 R6 Me 112N H

"&R7). (V) HN

(VD

(V1)

and thereafter if necessary:

1) converting a compound of the formula (I) into another compound of the formula (I);
1i) removing any protecting groups;

11i) forming a pharmaceutically acceptable salt.

Specific reaction conditions for the above reactions are as follows.

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

Suitable activated acid derivatives include acid halides, for Example acid chlorides,
and active esters, for Example pentafluorophenyl esters. The reaction of these types of
compounds with amines is well known in the art, for Example they may be reacted in the
presence of a base, such as those described above, and in a suitable solvent, such as those
described above. The reaction may conveniently be performed at a temperature in the range of

-40 to 40°C.



with a benzo[d][1, 3] oxazi n-4-one of the formula (VIl):
RO XRO%\ 5RNR R4 4 5 (VIl) and thereafter
w0 boosazisssary: i) converting a conpound of thePdDGBA0&/002327
(1) into another conpound of2lhe formula (1); ii)
renoving any protecting groups; iii) formng a
phamineeof foealilaY 1B oeHHegtaredddeordifl O2GEAE ¢ 1 €act i on
conditions for the above reactions are as foll ows.
Process a) Amines of fornula (I'l) and acids of forne’a
(rLh) may be coupl ed together in the presenceygf a
su#table coupling redgjent . Stagdard pept|~e cOuplvyF
known pp_the art cgilt ﬁ?%ﬁpkbyeu asllsui tlabl g oy
hor
G Iqhexyl-o rbadi i e, optiona
pr:seneb off a d@Nals\ s IB}gs 15 >
diRéthyIan1nopyr|d|ne or gt-pyrrolidinopyrgdine,
optigmgal Iy in the pgggence of a base r  Exanpl(igc)
triethylam ne, pyridine, or 2,6-di-afkyl-pyridines
such as 2,6-lutidine or 2,6-di-t
Sui t abl e sol vents include dinet acptieniTé’,/ DCM
di chl oronet hane, benzene, tet#¥ahydrofuran and
di met hyl f ormam de. The coupl?ﬁg reacti on may
conveniently be perforned at a tenperature in the
range of -40 to 40C. 20 Swlicher¢ & activated acid

cnF PSS ip e rBE el B o Bl Silible compounas
5 or thppateaflowarin BRARYanRs beiksy mm%er;ﬁ@;s*afrécpﬁly &En&aﬁﬁ@%cés%g&qamwn in

of conmpounds with amnes i$ well known int
the affor  Exanpl e they may be react ed |n the presence of a

A e e LR e AL

with nmoptatysn mmhlaeratétgc dotl. per Exainipel BnpBuliREITHRA BV)Ankl 0®) can be
to 40C. WD 2005/ 123696

et
cat @YGW%@%‘_ guol apd catalyHe dcesic acisktmyield compoundy ob ormula (I).
10 SuitdHERN R ACRAE B! l%n%&ﬂi? % 'ryopxjggyl ko R6 R O Db

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

R' 0o
2
R I: ]
OH
3 + VD 7
R NO, (R,
R4
V) (I\/b)

H, /PdC

)
Scheme 2
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Z Conditions as 2 R+ Me / Process d) RNOH R3 NRS
HN\ 1 OHRN \RSOz 4 0R4A (lla) (Ilb) (lle) 1)
WORBA12369BUOH 2) 10% TFA / DCM (11) Scheme 1PCT/GB2005/002327
Conpounds of fornula (lI1a),-224db) and (I11) are
commerci al Iy avail abl e conpounds, 5 or they are known
in e
or GeBauldo i Bt Q%) 46 (Ve D BIeRRRLH o S L BHRNS, orthey
are kﬁl@Wﬁhlxh the(litdthtudenor thyy) magibe pecpasaidiyestaridardaproegspesdmioivatia the art.
solvent wth a catal yst such as acetic acid. For
Byu@i&é‘ﬁﬁl e, conpounds of formula (1V) and (V) can be
ed [
Procjggslact OCgrlng dgon‘poun SPJ’II %ﬁoﬁa‘r 'nUVI:) g?r?ge E@a&&f% ttﬁctelgﬁ%h appropriate
solveal Emreksmpllapctqmtmutndi uﬁmenUbleiBmad (Mhccandeheateg in the presence of

oM gl soens st Tisgd Sl SR R0 | o
RzA‘rm%sWo&xdla gV? n%gj\&np gﬁare(i ho@@rdihg MW chbEBIC (1Y)
SCheErE WD 2005/ 123696 / GB2005/ 002327 ; 22

R
Me Conditions of Process b) Me 0
+ %) >
O,N NH, O,N E ®R7)_
Aaz, DMF
VD
Scheme 3

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

It will be appreciated that certain of the various ring substituents in the compounds of
the present invention may be introduced by standard aromatic substitution reactions or
generated by conventional functional group modifications either prior to or immediately
following the processes mentioned above, and as such are included in the process aspect of
the invention. Such reactions and modifications include, for example, introduction of a
substituent by means of an aromatic substitution reaction, reduction of substituents, alkylation
of substituents and oxidation of substituents. The reagents and reaction conditions for such
procedures are well known in the chemical art. Particular examples of aromatic substitution
reactions include the introduction of a nitro group using concentrated nitric acid, the
introduction of an acyl group using, for example, an acyl halide and Lewis acid (such as
aluminium trichloride) under Friedel Crafts conditions; the introduction of an alkyl group
using an alkyl halide and Lewis acid (such as aluminium trichloride) under Friedel Crafts
conditions; and the introduction of a halogeno group. Particular examples of modifications

include the reduction of a nitro group to an amino group by for example, catalytic
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Conpounds of formula (IVa) and (V) are commercially
avai | abl e conpounds, or they are known in the

WO pdosnzdens € or they nay be prepared by standarBCT/GB2005/002327
processes known in the art.-28y utilizing Process c)
Compounds of fornula (VI1) and (VI) can be heated

hydr[)gcgﬁhgf? g’lﬂhr}i rﬂ e@@ﬁ?@?&{/ﬁe)ﬁ éﬁ?{l}l Ed?x in i re %QB{‘ ﬁydrochlorlc

npounds of fornu can ted
acid whith heatsg paelatdn oDilkytiad h@alkylsulmhbiybosa:lkylemphon}«hc [ u d e

u enzene. and, di.oxane. .Am nes. of for mul
ol B Hod A B it 1R SonE OEHaREiens megligngd et i may be

neceg\%ﬁgﬂéﬁx‘aﬂ% tQEro?écQ ﬁﬁ%wrﬁﬂlv@/%réu g)me ﬁr;}g N%%S%n&ﬁr?ggn%& where

protefc@pmm @céssmty) oraiqalra(bw and witeble omtierdsifer proteation arzikinewn to those

nown in the terat
skl ERIRRRS oy BTy B Pl e AR ip sandard
practi®e(fodilitistration\skd T. VPG RRA 6icati RAGEUPE iICOF dga@idsﬁﬁhdsi%emhn Wiley
various ring substituents in the conpounds of

and Ponss b911)i Hsnifirenstantsyinelade gioupgisnch@s I@SI"%% sprdaxyor hydroxy it may
be d&ﬁr%ﬁﬁtt é’l{?ﬁ#é Lé]r&i{]fik fifo aocf‘thé’&%ctgd %H&{ ﬁ‘&@ﬂh

conven grou |ca I ons e
pr 'iACHult‘abie protedtimgdratpefoy an hmircoo atigylithio@rogeis stes example an acyl
tioned abo nd as such ar ugﬁkuded in the

grovpy 19E EUTEIS BB ALKaNPY! EFHD UG ERESeN FRYCCRY GRS foF example a

metHBRgédcrb&rﬁxl'éﬁﬂﬁi b%bﬁﬂ%rt%ﬁfox?&@ﬁm{y? grdupt ixpéjryﬁﬁétf%'kﬁgrb@nyl group,
Grtuent by mears of ~an aronmati & substitutio

for examplei hnnzylme;dnadiony)h oofn sngpkgroupent @carra:ﬂ«wraoylo ihe déprotection
on o It ue

aple
condi R it B8 A BBl B buRThEesRtB Ny Vi ie ghoice of protecting

grougr PREJHrRKadpR, HAdyl KiupRutast dnealkdheM éradlkéXykarbonyl group or an
articul ar exanples of aromatic substitution

aroy} graup inydei rappveiion pramplerydliddrelysis witha syitablg bgsecﬁ@fah as an alkali
metal %y@l%xﬁi%nﬁ)? @er@lg ‘filt}mlé'n r%ocﬂﬁ{ndrryd}&?de 'Arf{ef‘r%%lé?l& legrécgl | group such

as a LBWOSycat@bdily( gltwb &y beakmov ¢, Lﬂm dxampld, by Itrdﬂ)nehﬂdﬁth a suitable acid
Friedel Crafts condit.ions; the i_nt roducti on of an

as hydreehlorig, sulphurig orRhogphosiciagid erdriflaeroacriiciagidiandan; g
arylr(lgtﬂconcg?otoff\gpgﬂo{?% S téﬁ b ab rﬂéﬂgle rolip hﬁg%le r&h8¥ddS for

e | ntToduction of ‘a hal ogeno
exangple,ly. hydaogenatidneovee A aatplystsush asrp@lla‘dumvartonenadaonl, ochyuteatment with

a Lefvgs?acrti Y 0&8 %&q%%@n%%%@a}%ﬁé%@g?@e gRer%zrlt?yep prg%cting group
for a%’%&ﬁ%ﬁ@% PRBP %! for example, a phthaloyl group which may be removed by
treatment with an alkylamine, for example dimethylaminopropylamine, or with hydrazine.

A suitable protecting group for a hydroxy group is, for example, an acyl group, for
example an alkanoyl group such as acetyl, an aroyl group, for example benzoyl, or an
arylmethyl group, for example benzyl. The deprotection conditions for the above protecting
groups will necessarily vary with the choice of protecting group. Thus, for example, an acyl
group such as an alkanoyl or an aroyl group may be removed, for example, by hydrolysis with
a suitable base such as an alkali metal hydroxide, for example lithium or sodium hydroxide.
Alternatively an arylmethyl group such as a benzyl group may be removed, for example, by

hydrogenation over a catalyst such as palladium-on-carbon.
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-23 hydrogenation with a nickel catalyst or treatnent
with iron in the presence of hydrochloric acid with
wheasilzegoe oxi dati on of al kylthio to al kyl sul phPeGBR005/002327

al kyl sul phonyl . It will al s;24e appreciated that in

some of the reactions nentioned herein it nay be

ne

o Boang pRTR g trsus fr BeaER] RIE S ISR, A SHPROME roup,
for enamplesiangthplr ordesthyd gtcelpavidcls oniay &l Irencmtdh ﬁn‘sxﬁmple by hydrolysis

pr.ot ection ar.e knagwn ose skill in the .
with B e R AP BED I OF PG SRTHley e gseh hich may be removed,
for e@%ﬁfedWﬁﬁatiﬂeﬁthwﬁﬁ anean, Ckor BXAGH1E 6 ofdafifc deld steh htrifRfdroacetic
see Green, Protective Groups in Organic
amd,g;rrfph@@ng)le 4 quzyl/gnogg whighdngobe renmc_!) for g¥ample,itfy hydrogenation
overac ga arggs [ ncIaHg(g group such as am no, carboxy or
3 li“‘lhaﬁé’ & 00e5|ra(br1eto protect the group in

SOTI’Be pfotédﬂlﬁg REAPE 2 DeFembianedn} es@ichiend Hade Blthé afkieesis using
protecting group for an am no or al kyl am no group is,
conveptions) faepmigiesapelhkgawn wthe ghenpiggl atanpl e an al kanoyl

gr 93@ aZéﬂg{érﬁg?ﬁgxg;t%% $%ng¢;buﬁh§8§¥ox;}ggﬁbﬂ F;Pfgl?ent ' possesses

antl-t:aﬂn:at actiyog mbdetyis bghiowep to amseefr(yrh it BRayf (Iﬂ‘ﬂb)lmy Iactgvltylxﬁf the
for exanple benzylo car bon ar.oyl grou
com f@esﬁ SRRSTHES Ty, Qf’v oeé,sqsa%di £ eéﬁmp[‘}oH%}Pg F}t‘id’g"? Fretsﬁleout
bdo@pove protecting groups necessarily vary with the
choi ce of protecting 15 group. Thus, for exanple, an
Ejﬁﬁﬁﬁ;gndﬂd§éunﬁgas an alkanoyl or al koxycarbonyl group

o1 A By Eb O e u R Rl GRURE bR T S EERBY e kimase was

deteﬂﬁhad nmﬁ‘b ¥ihgan ehBme KAl ifanhidobdrdBhtRksayQBILIBA) assay format,
ydroxide, Alternatively an acyl group such as a

Whlthmsals@y ehespbaRylatign of ghendnRab éubsgﬁ@vb@narf WO@h@ﬁm, purifigd

|9
His- 3“%?%333%%%0‘*%032#‘8% Feb-Sof BlifheeRs AVEROGRAN Mptexct and
10 pdNEdeaBsiA® trighv bRt X03h BO NI w(pﬁ?drwyéihyamﬁerazme-lxx -(2-

benzyloxycarbonyl group may be renpved, for

ethalmsu]fymp ogid higmisodivoy salt GIERES M d mcﬁutlag DL- threltol (DTT) 10 mM
b by .t
el L By Db BB Moy o e,

with wlﬂlbheco@hﬂo@m at varRup E@dc@ﬁttrétﬁﬁls,glh%l)@tal feQktich mum wzs plin
am no dgm_ dfor exanpl e, a phthal oyl group which
aadis

384 wal ptaéeSr B gmpewnshy ere rprelwtbhtednn élku;I BES hufferffor 1 hour at

25 -SSR R BTSRRI E ) S A R Boger
incub@Ed MY Ror 58MiAGES aflf RuRionk Hopp KBRS0 d<ﬂn1@/$|mM EDTA
group such as acetyl, an aroyl group, for exanple

(finab eoxweytratiomrSO0anM)am ¥ xriREPHS byfiterup pl bﬁﬁleeaxalyphm vizanbzgnl diluted 1:20

into 30 GINELIA 1 hs LR Py ieco SRb Wl ek gh proteln binding

plate@ ?}?rﬁ:'ﬁb%ﬂgd gffﬁ'ﬁ% K pifds @é@%sﬁcd i?ﬂn@ﬁ% fered EQH@ a:ontammg

as an or an aroy group e reno

0. 1% ﬂJWeﬁ)Q@r(WBST) hﬂodkyd faathysi pSl Stipttblak (Blesw)tf@bl EOLE&SES °C, washed
such as an al kali netal hydroxide, for exanple lithi um

in TBW&O@#@F@W@T & Hbiabbit pplyelopaliantiathpsplio-MEK awsibiegy (Cell Signaling)

aiudl SR TH8 S e e R BB TR eatef b 50wt gon

anti-Pbltdise IR e fixdie -linked antibody (Cell Signaling) diluted 1:2000 in TBS for
1 hour at 25 °C and washed with TBST. 50 pl of fluorogenic peroxidase substrate (Quantablu
- Pierce) was added and following incubation for 45-60 minutes, 50ul QuantabluSTOP
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protecting group for a carboxy group is, for exanple,
w@emosdrmwedé f yi ng group, for exanple a nethyl oOPCEGB2005/002327
et hyl group which nmay be remsed, for exanple, by
hydrolysis wth a base such as sodi um hydroxi de, or
(Piexfcgf wg%?(ﬁ@g.%lﬂe tﬂup ik dent gﬂfé&ﬁ@t W cﬁ:ﬂe PERat BECifaB0R ng and &Bission 420
exanpl €, treat nment an acl d, for exanp an
usin@ﬁ@&ﬂAN Jlﬂtrai phtecieades. DatlaMaS(gramxeéhnd:I@omlmlated ufing Excel Fit
| e a benzyl group which nmay be renoved, for
(M“éSZ 1e, by hydrogenation over a catalyst such as
palyid (}E’sﬁéd}iﬁ thAARRR in THR REQL Bl doRthoHARUhEBsdiR invention
renoved at any conveni ent st'age in the synthesis using
exhibived/aenivitp feab tHae SANIMUBs exedblekhefuilowing fesultsheere obtained:

rt As st gt nrl hnr QI nhaf ore—t hn r\nnrv\r\llhrlo HQF| ngrl | o)

Exampée %JPesent i nvention possess é§50 @Mhnt i - cancer

9 acttvity whicthTs beleved T se—fromthe BRaf~
inhibitory activity of the gqonpound. These properties

14 may be assessed, for exanple, 3y ng the procedure set
out helow B-Raf in vitro EllSA assay Activity of

22 human reconbi nant, purified wi0-d8 ype His-B- Raf

PR e T P e o G el oo, P cutial

comp&¥ifid! whichdbmbrisaasiohgupl of edoinhdh (19 oref phaheadduiRedily
substrate, human reconbinant, purified Hi s-derived
accepiibleagljdbpreaiersidefingd herginbefass, IWSPF@@%F ¥itg an\ B- Raf,

m;iy_gg% Aflenosi ne tri phosphate (ATP)
pharlglr#%g 1 N- E%B%ﬁlgaggg%\ﬂhyﬁﬁ}n perazi ne-N - (2-
et Manesmpdotiorcmay bel ixhefdrnmﬂliitalvﬁﬁ dal dral(ddaPESratidn, fidvlexample as a

1,4-dithio-DL-t i.t.ol
tabIGh o GARSHIE PRI B Wil PRBYAP v o e egp Refegpamuscular,
intravaschldiePEPudibt) a8 )steril M IS, sWdpbRGsH olC@MOBR Ko topical

various concentrations, in a total reaction volume of
admmisttatlpn as ggdinjaent Oplcwaélsor fpr rgfal afhdmcﬁ@ﬁb@m Aia W@Sltory

i ncubat.ed X PES buffer for ou

Re L 2L tieabeVr ﬁ?‘%‘P%E“%“S m%bea%’aP%fF%h“ % "NE‘%P nala%”ﬁ-" using
conveRtidnat ekEiplemsbuf fer and incubated at 25 C for 50

m nutes and reactions _stopped by addition of 10 | 175

mviTEeFempeund effarmyla b avitl mermelly bpadmiusteseditoa wammpblooded

I
Al Bl WA DI MBSl b0
ther@fddtivatlyl efficaek ddsegPrefaratle anally ddseng theplangest HAHO0 mg/kg is
ht at. 4 C. Pl tesvve hed in ¢t

ermplqYEA RIS i 9 e oS 0t DOV EH 6P PG rapon the Bt treated,

the Mr@&ﬁﬁqoﬁ\ﬂetolﬁ a@Rlidistra¥BR! NIARK sy BHET &Qﬁe ﬂl‘ﬁéss%eh@%ea@éd 25
. washed in TBST, incubated with I

Accpndm;giy theaiptinnn desage pap byErteanined bmyhe(mtltlosﬁrgwm Isrfegpting any
rt30 diluted 1:1000 in TBS for 2 hours at 25 C, washed
partighian PARET i hcubated with 50 | goat anti-rabbit
horaxesrtiestd apfarthed adpect of the Pr&EntaiRydrtiod Yhet€B) grovided a compound of

the fSolrr%Lrl]lgl(ll)? 812 a glllalrglg,ge%tl%allzyoa(l)ccc):eli)tgbl-g%a?lt Ihegeof as defined hereinbefore for use
in a method of treatment of the human or animal body by therapy.

We have found that the compounds defined in the present invention, or a
pharmaceutically acceptable salt thereof, are effective anti-cancer agents which property is
believed to arise from their B-Raf inhibitory properties. Accordingly the compounds of the

present invention are expected to be useful in the treatment of diseases or medical conditions
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1 hour at 25 C and washed with TBST. 50 pl of

fl uorogeni c peroxi dase substrate (Quantablu - Pierce)
worm®saeidesd and foll owi ng i ncubation for 45-60 PETIGB2®S/002327

50ul Quant abl uSTOP WO 2005/123696 PCT/ GB2005/ 002327

-25 (Pierce) was added. Blue fluorescent product was

3 ' 4
e BTy Fo B ) PR 88 SRR T8, (40 o el 2o v
inhitd ey effedt @ila waimpldoded anifidl in fdddofesdf trgatmbiten t e st ed
in_the above in vitro assay, the conpounds
E@Wle CRAPaALIds,Pf the RIGSERHIY ERHORRTPVE § Nl o Afatipg cancer
chath%rEs%H g%ﬁ{mh%nfohﬁ R |, @Whé‘&nﬁ[ﬁﬁl‘ﬂhﬁ ﬁla%E ‘ils&ﬂogir&ﬁﬁe an anti-
cancpmffm@l mediategl aéorfelmtlm eart h}; ﬁ@otlhlbftmmm B R‘aé ni i o n t here

r ovi ded a Ut ica
}1 %fé(gn%ou r?E 18v 10{1H%e)%pg<l;tgﬁ (t)%lp?ﬁs?ss a vly1dg,l range of anti-cancer
prop@ﬂféﬁ ARs@Ivatif@nuyations HEPRaPheveseh obv@Dn m&as Kgtdntafcers,

herei nbefore, in association wt

inclyghrg brs eettimged foy mgdnepraprallary Flwm% tamogsa ehqlangiocppringygas, colon,
ovar&§%8§ﬁrtéc%?| OnyH?l@ it i egpefc ha%l & EPée ?f %1? I?Jentlorlm will possess

mnits e as a
anti-taicepavtiity epaihstithyse chinaers. (tinol additiig éxpeetad Ghaoalsompound of the

subcut aneouys, intrapuscular, intr cul ar
g!ﬂﬁgf’gpl@ﬁ l}slinphmd malignancies

and &1 5B 0ks sEEH ad QPifiGthas AAGRORAS # iQ0ePsicBAs HeNfVEB Kidney,
or creamor for rectal admnistration as a

bladé@rpp@snateo bxeastland gamaeas| Int metmtbmseclc comppsinds ofthereyentien are
i onal n ner

exp Bl IR BTl oSO aht i BT RRRAR R et slicmpys of fo

exaniplb,| th@ SERBdJIoh, BEréidMuAp SRy Sdrit Mox‘é@bﬂ‘rclald? eh compounds of the
animal at a unit dose within the range 1-10

invenfien, KR @hmaﬁgmoyllb pepeptable salt thereof, are expected to 1nh1b1t gne growth of

thosé Sm%Pye Lfltdh g(ﬁlrl'e%t ?(Il %M%O\%H%?rﬁﬁ%s%fc%@d%?{h 3. g?fl %%ecmlly those

€ range O
tumdtkw\l&fhﬁih drd) ﬁgiﬂlﬁbhml}&:ﬂlﬁ)en&dnt bn BeR:afoBﬁthleir)gr(beth\mﬂlsﬁtéad including

dependi n on the host treate 0, the particul ar
for elxelap@ RTINS LN Sn, %ﬂial fgoidelpags A Qparien Larticularly the
com %ﬂ&g 2? g}a%rébgntt 15@9{&)‘3 -are (A ﬁle%Q&e)étxﬁ&ﬁ oPRicldHmagosage

termned by the practitioner who is treating
anffhuparcbiding wrthisaspeshof thAmwntiorngleteas @rmdetdaecronawad bf the

formiya 1) B pERAeg Ay acobitfiaf fieth AT ReBRRRF fruse asa

medfahent her eof , as defined hereinbefore for use 25 in a

met hod of treatment of the human or ani mal. _body by
t héycagrgling to a further aspect of the invention there is provided the use of a compound

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

According to this aspect of the invention there is provided the use of a compound of
the formula (1), or a pharmaceutically acceptable salt thereof, as defined hereinbefore in the
manufacture of a medicament for use in the production of an anti-cancer effect in a
warm-blooded animal such as man.

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

compound of the formula (I), or a pharmaceutically acceptable salt thereof, as defined herein
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We have found that the conmpounds defined in the
present invention, or a pharmaceutically acceptable
wa2005/123aed eof , are effective anti-cancer agentBCHGB215/002327
property is believed to ari®e-fromtheir B-Raf
i nhi bitory properties. Accordingly the conpounds of
befol hPEERARLIHAHLACALR SFRER) 85 R PPEKkho? papiiar
thyr@ﬂ@ﬁhdﬁ&ﬁﬂlﬁlalﬁ@fﬁ/c%ﬁﬁﬁﬁé G@R82cancer26varadicahed lahgcmncer, leukaemias,

by B- Raf [ the co n dto
lymFﬁPBﬁ’iﬁ‘& I&‘“E‘eﬁ?ﬁrC‘ﬁ‘WﬁS&nfié?rﬁo@P%’c ﬂﬁernﬁ%;é& ‘@8@ arpstate,
breaﬁ%hﬁ%hndr@asn SRPprAharsUeh rd BRI turhbMS of BR SKRITBOAAByroid, lungs
he present invéntion provide a nethod for treating
and@\ml@er characterised by inhibition of B-Raf, i.e. the
ds nay, uce anti - can

C ORISR BRSSP oL O3 B SR Bvige s

metlﬁdﬁ'@f pro&uicig @ BCRAMPIALMEoBS effddCin AW eii-bRIdAES araE St @fastifan, in
possess a wi de range of anti-cancer properties_as

needftspeintreaigepivich sprapiises BAmistpane togarhangpalanaltectiye amount of a

com%ﬁ%ﬂ% #%%116% Sl?fcﬁ’afbgla{rh&%{lff%ﬂl?gacp%ttaﬂfg gal fhEﬁleBF QS B&ned above.
ch Alcexngmgaa rdunixrdsstureoff dris aspevtastitninaadtidnithere daproeided a

expected th npoun the i nvention
methﬁ%f Iﬁf8§§¢é§% aﬁentaﬁ%r}ce&%?&érn LWp *b?%;)daa anipef, spehhagman, in need of

suchct?éaﬁﬁ&ft whidh é&nﬁrﬁe@é@hf‘rﬁs@éﬁn@%g eati@dink13h efreGR I 6f
present 1 nvention W | possess aCtIVIty agalnst a

comp@nlgl@f dérnda @amnaadlarmwphfmlld ana&pt@ﬂasfdi thereofnsl defieidaibove.

tu ur mas sarc S. 1N tIS ues .
ol op AOBSN TR o PR et RS piPuter i Bumpviced a
mettﬁﬂd)fma@ﬁge@aanbma Rﬁbtlla?u{h@fm& Uaho 6, rm@mngi@cﬁf:mbﬂﬁs colon cancer,
invention are expected to s|ow advant ageously the
OVATHNSARGET PN EANPRT: Mlsﬁ@maéclmmpbwﬁ s ignanaiehn B FIROERAS afdyarcomas in
[
the 11'(‘)‘%%;%@359 @gd&el?,pparg %‘%U r‘éz?%t 9fq Bgrﬁ}l ag a%’d Lﬁr{%ghgg Fﬁ?ﬂeé:urrent solid
tumaouny efithe 6kin, eslom thyraidyhmgs hmctadralry:s an aezmrmblbleo&all dnimal, such as

t here are expected to inhibit the growh of hos i
manpin; et 9 sich treany STHCSOPSE AR S bz s animal an eifective
| f
smoBSSHS S b P BSOS DAL e
herearlitfepr ead, including for exanple, certain tunours of

th i n, colon r an
paft  EisTiey Fpepris %Xlals%ogﬁh%fs Srop s § Phadicevtivsbfameggition
which ®nipFiédd cdrfipdun@ of kieoffiilh (Df ofepi@aesticditiscceptable salt thereof,
according to this aspect of t he inventjon there is
as defingdihgeein befersrip @ssegiagpn with a thapmagentieally-acgeptable diluent or carrier
o EALAREELLES) bt SRR S S 1S R 1oLt s
f uid héurthes pgett afthd heentivnghére dnprohizied alp&amawmtdﬁdcdrh@osmon

se of aconpoun f the formula (1), aor a
whichrompaiseta PaPIR &é g*&pfggﬁvlé (Dapia Plr?émés%mcziv 3EFRtARlg salt thereof,
as ddTRlc8hERE] Berbrd if at:,s!%%atlﬁﬁWﬁa%&fﬂéﬁﬁa&ﬁh@al@%b@ﬁﬂﬁ@ thflé?lrt or carrier

use in the production of I nhibi'tory effect
for vae wathmpbhddnotiedofan anti-cagoerteftest imanwarm-blooded animal such as man.

In a further aspect of the invention there is provided a pharmaceutical composition
which comprises a compound of the formula (I), or a pharmaceutically acceptable salt thereof,
as defined herein before in association with a pharmaceutically-acceptable diluent or carrier

for use in the treatment of melanoma, papillary thyroid tumours, cholangiocarcinomas, colon
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According to this aspect of the invention there is

provi ded the use of a conpound of the formula (1), or
w@2pharsaceuti cal |y acceptabl e salt thereof, arCcTieBRWSM02327

herei nbefore in the 30 manuigacture of a nedi canent

for use in the producti on of an anti-cancer effect in

d d S

cancry VIR o8k il TR LG oA b chgmas and
sarcérhss ingke Werakldnmbtaddef pfostal'eebfeastmnﬂ@a(xctr)aas and primary and

recuGRGPHO WEM50.5) s 3606 o GusD s gh 5B oviries 1 e paged

anindafSudiBRWACt ure of a nedi canment for use in the
treatment of nelanoma, papillary thyroid tunours,
C hEihaBgRafdahibitmrta@tmmIdeﬁn@hhﬂrenbefomana)ahe applicd s a sole therapy

| un ancer m as id nalignanci es
or mgy MibolcaddineP R ifqupt SRS haon, AR ERHSTR) suageay or
radi®h&8pPbechentdfiRgy. 81ich drAotiRR Sy rﬂﬁbdlr@ﬁid%hh’ offfdre of the following
recurrent solid tunours of the skin, colon, thyroid,

Categqmg§falgl -apowegenteés. According to a further feature

Of b3 ARRSShafledSul BNEULAPRARE S IRLA AR r medica

oncowmmmdlﬁqflamgmbms ¢loc bxasplegis:platin, cmﬁeﬂlaoﬁ Sphosphamide,

g Shn] w0leD compeises, adn et ng Lo sald il o,
exaxﬁ’pl@ DA ABEEWIES & hﬂor@?ﬁ%ﬂﬁﬁ@s ¢iks BlAudkBL &P fmd @%aﬁi{-? frh108Eked,

above. 10 Accordi ng a further feature of
metladesatt, qytosineaarainesdd and hydeoxguies; prtivwindechngibingick (fdr €xcimple

ot TS PR B A e da ot B R Bl g PSR arubicn,
mitoGBIERI- Cs@cﬁ:tlﬁgﬂy&hﬁh@ Eﬂlﬂﬁarhﬁblﬁ)ahﬁhrﬂﬂd)tﬁ@égeﬂ& (ﬁfrfeﬁﬁﬂhbbéazmca
amount of a conpound of formula (I)

alkalgidsrlgoenaristing, IWnblastiaptvandesing gned Vtﬂ@éfi‘lb‘éiﬁ an@@xaéiﬁ ilike gpxol and
taxo?e?egygx%d ﬁﬁ&?ﬁrﬂ%ﬁ%\/fgﬁ b?tléﬁ a(?(ﬂrlee?(é %l e }pgo\?/i})gﬂe)glogéxui‘g l%e?t%oélde and

tenigtfside] #Aactige, Wepavamand pappﬂotlar;m)t hyroi d tunours,
chol angl ocarci nonas, col on cancer, vari an_ cancer
(ii) | uRYostatic agenty ok axsntiaestroaehp s ekampls marifepdoremifene,

ralo%%éh%@ﬁﬁe@@&&@ﬁ%& ' d&str(&é@ﬁ rbde ﬁfr ’doquggMators (for example

prostate t an panc eas, pri nmar
ﬁllveﬂttdm),enmmndmgersc(fdrd:xamnbl]mcahdﬁmtdeeﬂsﬂamnde odhtam,lde and cyproterone

R R,
buscf&H) rﬁrﬁ@@st@@ﬂé (Fo5&:@hpMImb Lestdl zﬂ:eﬁdi‘é) Mabnaths€ idhisitory @orékample

anmount of a conpound of fornula (rlcz1 or a
as anpisap TG defrdzokd, boraadie epd exsineestiak) andhishidigbrsad Sdefilwesase such as
i q cfln before. In a further aspect of the invention
ML i s provi ded a pharmaceutical conposition which

(iii) COMYehiS &hich @BIFAVAREEr @E11 ilVasibA (#6¥ kRarkplE meldlloproteinase inhibitors
pharmaceutical ly acceptable salt thereof, as defined

like pwarigjagtapatfdonbibitarsof sRliBase plaspiinagen activator receptor function);

v POGTRGEL! G E6S LB, L 0, B0 fe B B
antitsodies| gaobitlo dad reveptor hntshodiesgdforRMmple the anti-erbb2 antibody
trastuzumab [Herceptin™] and the anti-erbbl antibody cetuximab [C225]) , farnesyl
transferase inhibitors, MEK inhibitors, tyrosine kinase inhibitors and serine/threonine kinase
inhibitors, for example inhibitors of the epidermal growth factor family (for example EGFR
family tyrosine kinase inhibitors such as N-(3-chloro-4-fluorophenyl)-7-methoxy-6-(3-
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In a further aspect of the invention there is provided
a pharmaceutical conposition which conprises a
wa@eovpordsds of the fornmula (1), or a pharmaceut i BEl/GB2005/002327
acceptabl e salt thereof, as2odefined herein before in
association with a pharmaceutical |l y-acceptabl e dil uent
. i f
ol 3K o Blaio, AR LB EREAD A INER 7
bis(2mathosPethoxyaqiinazolierd-anine Qd:rlcnfnilt Q@81+ 17 atd GiactytemidoiNs(3-chloro-

proyi ded phar maceut i cal sition oppri se
-t o BRotp e g OO RO - e e D230: R prgDte
inhiHEEN RO b RteI@derilBE gx%eo‘th faclst fﬁﬁfl}r Bﬁ&' fd?%k@rhﬁlekiﬁﬁlgft@rs lofthe

assocliatiton with a pharmaceutically-acceptable dil uent

hepamcymrowﬁrfactfoofamme in the treatnment of nel anoma,

) Vepoaiksis syl Aa3 s o BRSSP gy IR, et

growd R T, (fbrE}AntpRé e fantilvastude Bhacthellat BEINGiokth factor antibody
mal i gnanci es, carcinomas and sarcomas in the |iver,

bevagizimel [Apasha it coppawdasich asthossdissinged irlateanagionalRatent
App@%a]tlgﬁg V\{cﬁg?@z%% %6%930?)35 Wd 9‘17‘3"2’8"5% b WBQ)gzﬁggé)e and

s and ovaries 1n a warm
compdlind®gthas wokk bl;Sotlhianmeﬁla]ifsms BfdRakampleilimotidey idhikiadrsrehintegrin
defi ned hereinbefore may be applied as a sol e therapy
avB3funcgon apd/iaiestating addition to the conpound of the
in :
() R Do A SO o LB acRlin AL RARY Bhclosed n
Intenmti @nabPattiteA frdichoonsy O O HGO6r We3008405281 W-Q 00rd LG69, W0O01/92224,

s & (] Lproliferative/ antineoplastic drugs
WO@&@&%@S?S&@Q%&%H eof, as used in nmedical 10
(vii) APGnSOHerapHs hfo?‘@xa?ﬁﬂ‘lé! k}ﬁfsé %1&91@8 H§ecftéd3&) tR& BeRtElisted above, such

cis-platin, carboplatin, cyclophosphani de, nitrogen
as ISI5i860%,dn an'e+rmtlamsez:hl oranmbuci |, busul phan and

(Viiig%eln]e e?%{yg%ph?g 0t tc@x%ﬁo %’ﬁ?ﬁ'ﬂél}é I?lf)]%rga? nEA reeplace aberrant genes
suchrs fabéedn@ Y5 261 ﬁbe@r@ﬂt BROAfWr BREAL, GDBRE(gene-directed enzyme pro-drug
nmet hot rexat e, cytosi ne arabi nosi ‘de and %ydr oxX(ur ea;
therapyy) ppniRgshes siehiabithsise using ciosiag deasniaasca HyRHdiag kinaseer a bacterial
i RS fop B O ALl 4 RNy or
radi@hetapy fuch asymiltiirugaetistandeotene tlegapyt s (for exanpl e
vinca . al kaloids |like v cgﬁstlne vi nbl ast.i ne,

(ix) PR pRthSTaPYaARPTQAChED diobidine 1R ax4aRls ey 1Yq 1! inaKY apgepches to

mcréa@é(@fé%ﬁ‘)unogé'}ﬁlc ik O BOIRIASE: deNB) bk %ﬁar{s?&hoﬁmyﬁ)kmes such
epi podophyl Totoxi ns |'i ke etoposide and teni posid

as ingarsakini2y eltenl@;km 4 ongrapmdcyempiciphegd ¢plony stimyulating factor

a nt such as a |oestroes for exanpl e
spPrIES eSO Ghl AN SOt BB G 6P dBEh S sdeh as
cytokiaeeayfesed derﬁﬁ‘ﬁf&: [c@lE AppoaEHRs asing eymkrnegtdnateetrea nirh@lr cell lines

exanpl e fulvestrant ) antiandrogens (for exanple
and gpERdcheaREANtFIdiRtypiF @atibagiesut am de and cypr ot erone
i ’
x) (?e‘flech_g eg)ﬂaggg}?e (ﬁ'&]&lﬁlg 2(8 pe?%r?l |%61§r$§1 3%18) g;‘ﬁla&éé}ﬁdol) and other
inhitifoegeftetiggols chédipomxsa(enichedkpgoins kmad;e)anhibabﬂ;)qf aurora kinase and

onat ase . | h| bi.tors (for._ exanp
other ]lémases 1nvolve 1n mitosis an& cytokmems regulatlon (eg mitotic kinesins); and histone

deacetylase inhibitors; and
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as anastrozole, |letrozole, vorazole and exenestane)
and i nhibitors of 5a-reductase such as 25 finasteride;
W@ paos)i23égent s whi ch i nhibit cancer cell invasiper/GBers/002327
exanpl e netal | oprotei nase i+30bitors |ike marinmastat
and i nhibitors of urokinase pI asm nogen activator
t g rﬁi@fgﬁ
(xi) %ﬁ%?&?lgnn{a#gxﬁgﬂg )%g)r:rhpld{él%\s%g xﬁh afﬁE Pfs?lsfsn% $ ehé?ﬁrﬁ%gomsts and
enddtialinok andiBtankagdniets; foy ﬁﬂ&ﬁlbﬂem# ané Z&vot (Wi 9h4ehsas,

for ex the anti-erbb2 anti body 30 trastuzumab
atra%’{l@?é‘ %m and the anti-erbbl antibody cetuxi mab

[ C2a& éon diaf th@srbnt rhayS{BIRe@bY ?'Wfﬂférsf'rmuﬁ@éous sequential or
|nh|b|tors tyrosi ne ki nase inhibifors and
sepatzde foranig o tho iridivddudl sampondntinofishe ieatment Suelxmrplmeatlon products
empio)\(m)egJ %:(gnq b} &s # {l]l?s egeI?%Elgvzilkhﬁlg Vg g S%ear%}ﬁ%r %es? rgegyl%eﬁeéﬁbefore and
the cﬂﬁerNhéﬁnd‘cbﬁt@faﬂyfhcﬁ{/dlig’eﬁphﬁﬁw i)s- aﬁpfﬂ%ﬂ‘ A¥¥4gh 1Ange VO
2005/ 123696 PCT/ GB2005/ 002327 . -
no MpRiigRolertbebYSE) 18 theiancatic medwarrﬁ He C@gaqopmlwftfomula (D and

thenﬁ%@%@ )Jtl%alﬁ-%glag% oxy{%%ﬁe%ge;%%l IS Qﬁ as ne er cal togls in the

develifiment dnd ammﬂaﬁdlszﬁmyllodmn drtrol‘d-n(i3n etvb ogsosystems for the evaluation of the

effeqt%%%~ l(lgjbltgﬁég)y% %{a la‘%g{gl hgulng E{“%P A qgké‘{i‘ ?pg)lbatg Iflrorﬁ(eys rats

and &h&ts&ifé rt S¥&hé yeeaqiclgfom\b thasprtichgehd.y and for exanple
inhibitors of the 5 hepatocyte growh factor famly;

( vIn éntabareytberarhaonagguneal cgmp@slmn Phassss, wiethsld, wserindimedicament

ef ascul ar nd th factor
manp PER R B AR i CRERPE s ot b b ungs af the
inveh@ei @sciabbid Heesly alsbapplgl zumab [ AvastinTM, conpounds
such as those disclosed in International Patent
Eimﬂ.ﬂﬁi cations WD 97/ 22596, V\D 97/ 30035, WO 97/ 32856 and
VO Ry A G SRRB S B i
whldhnuﬂgxslstatede(théx&ase‘ unctl on and angi ostatin); (vi)

vascul ar danm |n en S, Su as Conbretastatin A4 and
(1) (s A B USSR G bPOATe A FAficd ot at oo or

ambi%ﬁpieh%é}ahﬁesthé[i@s 994 Qe 3&.@ nﬂéﬂg%e"ﬁ%@ f W 5141669,

W01/ 92224 W02/ 04434 and W02/ 08213; 15 (vii)

(i) Qatgztniics saleteonts rvfﬂraf:lnettpveﬂ @nhsekalrspﬂOélwmwmaﬁmle&apcaatmn of solvent was
d t t te

carr4BEFUSEk Ay PRl St oS R Bt iy B °

4.5- A0 HaY Was a batiClebpegurt of upiA6P® approaches to
repl ace aberrant_ genes such as aberrant p53 or

(iii) ppeanerahitharome Jretiopewadotipyed §uld (opndisepndipsprise given for

t herapy) approaches such as those using
111usH£t?ond<§n:]1'g deam nase, thym di ne ki nase or a bacterial 20

(iv) ﬁnal rpocrchxdtsdtaasetlsﬁltzwmrand na¢lparaaggdnetic tesonance @EMER) spectra and/or
ati e tol erance to chenot herapy or radi ot herapy
Masg PSR Qaﬁ‘ultl -drug resistance gene therapy;

(v) yields are given for illustration only and are not necessarily those which can be obtained
by diligent process development; preparations were repeated if more material was required,;
(vii) when given, NMR data is in the form of delta values for major diagnostic protons, given
in parts per million (ppm) relative to tetramethylsilane (TMS) as an internal standard,
determined at 400 MHz using perdeuterio dimethyl sulphoxide (DMSO-dg) as solvent unless

otherwise indicated,
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(i x) imunot herapy approaches, including for exanple
ex-vivo and in-vivo approaches to increase the
WO powanzsgedi city of patient tunour cells, such BST/GB2005/002327
transfection with cytokines-3uch as interleukin 2,
interleukin 4 or granul ocyte-nmacrophage col ony
.. i . h . I
(vid Shda P ibls Ak Beir EaPRPLARE, Pyl HIEHRBOR off B8 ,cn
(viiipsolveny ta0ics ae- divaniafvebiredvelemd (VAv) eroeldnd, approaches
usi ng cyt oki ne-transfected tunour

(ix) BB DaEHeY TGP MY ARPic S HPB CYPEY °£ﬁ§ F%B‘E?‘b%‘ﬁts(lQ )%lfoaepncal
1omiéY18h ??2 d&'lfsﬂlrg% direl &joSite p%beem%llﬁdlgﬂ&i icﬁ‘x'i‘iahbﬁ WQE effected
vopi ridol) and other  inhibitors of cell cycle
by ebh&o,rk popact 1, dapt atwck@mbardnicntrﬁw) or jefelatrbépray €ESF); values for m/z

aurora k| nases. i nvol ved m t,0si s
are s egrestn sevaoTuhieRinias LG BATL EPE i Feberthe R gRliRs
otheRlisé BRJ, e #68S WhagstednHMHYQrs; and WO 2005/ 123696
PCT/ GB2005/ 002327 ~ -30 (xi) endothel i n_ant agoni sts,
(x) wheet & dynibesisria dessaibedasbang andagous & thatdesemsdiip aprevious example

the agxyo;u%gﬁo&l %%}dﬁ@%xlhﬁﬂ%%&rgtﬁ é%l@ggﬁﬁg%lﬁgg g‘{ ?revﬁ&fs example;

(xi) tuadolYvbidg ableciaticiyljavk beert usedt nent may be achi eved by
t he si mul tanegiﬁp sequential or 5 separate

way  of

doﬁ'ﬂ%:g of the indfa3 fW&hponent s of the treatnent.
Sugipgonbi nati on R OduGLEy 1S RInAYe;t he conpounds of
thi's invention within the dosage range descri bed
heEeDAbef ore and ethlsbasstatesr phar maceutical | y-active

TRERANL | 1t her BBCBFESHEGRA Rt TR i Bl of | °
uie
fopmhg (1) and Hre>Lz 2%@&@@@%@@%@3%@%@%@1

salts are al so usef ul armacol ogi cal tools in the

10E®R&GIel oprrent  and- (étdamg%wmmnr@wlbﬁ ethylearpedsinzideihydiochloride;
Vi gest systens tion of the effects
ofﬁb i bitors of Exl%gﬁ&%zﬁ%{%%#g’t ory animals such as

caDEMdogs, rabbi dghloromnkhyse; andt s and mce, as part
of the search for new therapeutic agents. In the above
PMSGhar maceut i darethysyBRdGn, process, method, use

(xu)a"i‘§CBE gi%fgl‘;s‘ rrfg g&mnégggééfe Gkl E&Pﬁﬁ%%ﬁﬁo %rE s{fglﬁ§ {124 d"Bdg pre-

and pr I ments of the conp of " the 15
packled\sﬂrca igelncadteidges used atverding taths mneanpfﬂcylrers ibsémpti@sobimeed from

n wll ow_be il l.ust y the follow ng non
ISC{)' %r@ S@R%ﬁf’dls getLﬁm%I\ﬁrlﬁ%v 8% st ated ot herw se:
(xiii§ *ReveRRERMARM GNIRN” défersdb uwanQegee@%rs@thasmpLé)column with
operations were carried out at roomor 20 anbient

dxm¢néme2«0§m/r1@0 apth 3Qmné2 504n wateréeplopdrilgrvath O 1YHEFA angwbde
phask 3k Zn%d frdih I REARY 6,19 0B84, RSIGI &1 Nilififa QYL

rous SO pora 1’0n o ’verﬁ was

Example 1
N-[3-(6-Bromo-4-0x0-4H-quinazolin-3-y)-4-methylphenyl]-3-trifluoromethylbenzamide

A stirred mixture of 2-amino-5-bromobenzoic acid (646 mg, 2.99 mmol), triethyl
orthoformate (738 ul, 4.49 mmol) and acetic acid (17 pl, 0.30 mmol) in toluene (13 ml) was
heated under reflux for 2.5 hours. N-(3-Amino-4-methylphenyl)-3-trifluoromethylbenzamide
(Method 2; 879 mg, 2.99 mmol) was then added to the mixture and stirred at 120 °C for 16

hours. The mixture was cooled to 25 °C and the resulting precipitate was collected by vacuum



carried out using a rotary evaporator under reduced
pressure (600-4000 Pascals; 4.5-30mmHg) wth a bath
w0 esoparabare of up to 60 G éi ii) in general, PEEBGB2005/002327

course of reactions was fotBdwed by TLC and reaction
times are given for 25 illustration only; (iv) final

filtratRInOACrR d hardive 750 $igaG0) Wf pradieoRAAN RS (406 04idL): ¢0.70 (s, 1H),
resonance & MR) spectra and/or nmass spectral data;

7.50-3.4% (wi b1 2dRds. e/ ZYB-i | 1 ustration only and are not
necessarily those which can be obtained by diligent
process devel opnent; preparations were repeated if

Exa%ém.materi al was required; 30 (vii) when given, NWR
ata is in the formof delta

\{)al Fes fo mahgr 1 ing N-(3-
5 diHgrielewiagsrmparrds ware Brepated by he Brogequre Pt FXBAPIE J piyne
ind8l Al &% | i0d MAkt1RA 236r VOB Aik1Ad-4-
ammétg alﬁéc}gylg,h&gg g?{hﬁﬁgﬁg\dtwygg% Sl?l)e n er def}?eri 0 )
methglpheiyhy3-(cuhpldoxréthiy-nekpbteyanside fdiethedtl Shandthg appropriate
.ot herw se indicated; WO 2005/123696 PCT/ GB2005/ 002327
Staml—*%‘l‘ate\r/‘iaﬁ) chem cal synmbols have their usual neanings:

Fx PColboundadnd synpol's amgupsed; (Vviil) soliest {1sav os
ar e leen in volune:volune (v/Vv) terns: and (i) nAss.

2 SpaoiManyE5€3T un wit h|dA.78l(edty bi), dAd6ds, ¢f4670 | 2-Amino-

bl ectron volts in the|cg 1 cal . i.on ion (Cl) .no L
Lgithpremethylact exposur élﬂlgf%gg(s \Ahg’l’ryég?{{a’l qat ed iBpfihalic acid
| Qo ' \ Irect g 5 I imact ((El),
18552%2%('51%&%)\3@%3?34 ?,I:R 8 By (8! 295,800 (nt)T (El)

ast ment B) or el ect rosaﬁr ay (ESP);
ako8gt-fibydnot z  are gi|\2&h; 7.gefmr ).y 5508 yf i ong whi ch

indi cate the parent ma reperted; and unl gss
oﬂHlé‘P%&lg’é'@{s]?"é?%ﬁ‘Ct he 3%925-?8#’?81& ed is (M) +| (x)
Mge a synthesis is described as being anal ogdus to
hat described in a previ ous exanple the lanpurdts used

Be(5t 1i3-(hylanerdt ar r atild- Bcsi V), dR68 (5.0 t HA¥d |Fedmine-

he pr.evi Qus e | e; h).t win . S
16‘5?@0?%“%%0{@‘\%“%}% nljl—ﬁsé'g:t )(SI’IA@S’[ ée? # g‘ﬁyd r gf ur a}?ﬁphthahc acid
Mni\étﬁ\ﬁgﬁdﬁ?nwbidns,namm; 8.1E(AEN)e8.09 (madet at d;
rd2(dba) 3 trj s(di benzylideneacetgne) dJ/dOFl [ladi um (0);
| gilgdrgaminazoline-8- 2H), 7.90 (m, 3H),"7.70 (s,

+/3) -2 2. ~bi s(di phenyl rho [ nbi napht hyl ;
zﬁ&‘ﬁ"’)"ﬁ?‘%@ | mst( hy}oam' %olgpég{??)@’gl?%)%%;%gr Hogi i m'yde
Rydrochl oride; HOBt hyiH)okphdnzdl)ri azol e;| DCM

chl oromet hane—and

(BRI — I —— I o LW — S\

Tl

N

DM At bl ol ol on b ol
4 | 6-Bromo-3-{5-[3-(cyano- = | 14.50 (s, br, 1H}, 1060 (s, | 546 | 2-Amino-5-
dimethyl-methyl)- 1H), 8.70 (s, 1H), 8.51 (s, bromo-isophthalic
benzoylamino]-2-methyl- 1H), 8.50 (s, 1H), 8.10 (s, acid
phenyl}-4-0x0-3,4-dihydro- | 1H), 8.00 (m, 2H), 7.90 (m,
quinazoline-8-carboxylic 2H), 7.70 (t, 1H), 7.50 (d,
acid 1H), 2.10 (s, 3H), 1.70 (s,
6H)

10 Example 5
N-[4-Methvyl-3-( 6-morpllo1ino-4-oxo-4H-quinazolin-3-vl)phenyl]—?a-triﬂuoromethylbenzamide

A microwave vial was charged with sodium zert-butoxide (33 mg, 0.299 mmol),

Pd,(dba)s (18 mg, 10% mmol), BINAP (24 mg, 20% mmol) and N-[3-(6-bromo-4-oxo-4H-



10

20 (xii) "1SCO" refers to normal phase flash col um

chr omat ography using 12g and 40g pre- packed silica
w@edosazdsdé | dges used accordi ng to the manuf act BCBEGB2005/002327

i nstruction obtained from 4830, Inc, 4700 superior

street Lincoln, NE, USA.; and (xiii) "Reverse phase

e vl L
i TS RIS n 91 YU A L IRUEE SR E33 G T Go0 e, .199
mmaih tlde/vaa etas itted iwith arseptund andpurggd weth mitbddee. B8-Dioxane (3.3 ml) and

mor@?ﬁgi(? 1bt al (? Zs%f 4 orp{ﬁtﬁ gﬁJﬁF é‘t%lﬁgynﬂge'v?l?e vial was irradiated

in a miGoRA AR 145 C& Foft kb B MBEQLddfiod mikduréwiaBh vk # t}ﬁgdgh! a pad of silica

-trifluoronethyl benzam de A stirred mxture o
gel aadaydshed Bith DS b Ee HitrateawasconGerBratayl and. tB@residnk Wwas purified by

Lrjethyl 30, ort hof ormat 738 9 I acetic
purifitd & pafymp h B o ipmEAISRO e darel G feve 35 me
(34. m;isfhgtﬁfykmxvfs&id &MR*(@@U MHz) 10.55 (s, 1H), 7.40-8.25 (m, 11), 3.72 (m,

phenyl )-3-tri fl uoronet hyl benzamni’de

4H)(3l\/£1ﬁ@,d4H_’); 29‘?95@% 72/295@9rmol) was then added to the
m xture and stirred at 120 C for 16 hours. The
m xture was cooled to 25 C and the resulting
Exappbsi10 at e was col | ected by vacuum WO 2005/ 123696

PCI/ GB2005/ 002327 -32 filtrat Lon and dried to giv
750 herpltosng coppepngp e wEPared bXIVIR Rraergurgf)E xagglery using the

appr(éé’maté lci%lne a¥1d5@ [3(3 Bb"’ﬁro('rfﬂ -4 bk %Lllillgzoﬁl 23- gg?4ém%él;§§?@é] -3-

e foll ow ng conpounds
mﬂlbyombtéykbemeddw &Examplex Brgslasstarting giategiaN- ( 3-

mnn/lvm{-lnlnlnnn\l\ Oi-viFIunvnymi-lnllnnn-rn'

T OO UNE Tty T OoT Tttt uu

m/z

B (TComOos or N (3 o np MR

T T e S T T e e, [
pyplidth- NyRetii anad)- 2 37 9Dty 773 -(6:3 3HJ,47 F6(d, $H) br

. ghipazginsBylakers Do bm Agzi(E bk 420U, 21,542, 4 ®

G ARAMRRD | 2] 96° iy Shugl Ty 95 th, S,
qui nazol i ne- 8 car boxyI| C 18B(m, 2H20 (s, 3H) acid 3

([ D

OCTAHﬁA

T R TSR myT ) B 0D (R 33 (5 11 630 (o 1 Fyry [ 497

g qp)‘}épmmﬂo?a%hﬁh csag d.05 (31 ﬁﬁs gzrf%sogﬁ nrkia%% 7 .%3 ge_f A, 4-

AHguinazodn36ii-43H) , 7. 70 (éO (d, lH) 7.30 (d 1H), 7.20 (s, 1H), 6.32
methylphenyl}-3- (t, 1H), 4.80 (d, 1H), 3.89 (m, 1H), 3.10 (m,
trifluoromethylbenzamide 2H), 2.10 (s, 3H), 1.20 (d, 3H)

8 | N-{4-Methyl-3-[4-0x0-6-(2- 10.50 (s, 1H), 8.12 (s, 1H), 8.10 (d, 1H), 550
piperidin-1-yl-ethylamino)- 7.90 (s, 1H), 7.82 (d, 1H), 7.65 (m, 3H),
4H-quinazolin-3-yl]phenyl}-3- | 7.40 (d, 1H), 7.30 (d, 1H), 7.10 (s, 2H), 3.30
trifluoromethylbenzamide (m, 4H), 3.10 (m, 2H), 2.80 (m, 2H), 1.90

(s, 3H), 1.50-1.70 (m, 5H), 1.22 (m, 1H)




carboxylic acid 1H), 7.55 (d, 1H, 2.10 (s, 3H), 1.85

(s, 6H) 4 6-Bronp-3-{5-[3-(cyano- 14.50 (s, br, 1H),
wdadg080236%¢ 546 2- Anmi no-5- di net hyl - nmet hyl ) - 1HCT/8BZ®5/002327

(s, 1H), 8.51 (s, brono-isopfithalic

benzoyl am no] -2-nethyl - 1H), 8.50 (s, 1H) 6 8.10 (s,

Ex ai@o%pd@hﬂnyl} 4- oxo- 3, 4-NMR/dro- 1H), 8.00 (m 2H), m/z
.90 (m quinazoline-8:lcarhoxylic 2H 7 70 (t J—H,L

9 'VNs{B [6(3-Dirnéthiylasgino 2. 10106 (s3HY), 8237, (1), 8.2314, 1H) 524
EX & e .5
.LRf\?gg"?ﬂm@Nt'gx?féPﬁhol i ol ¥ 8% %7J3|( 25D 7n7%( ])Hr)hen

Y hhimdzdlini3-yar-omet hyl ben’lém(dJQH)N 20 (d, qmws3oy(@lmwas

F)harged with sodiumtert - but OXI de

immféd)egyl(}i?a ng, 10% nnd?3 (s, BNAP 3@4% 2§©%nn%’éb
b iskibEbggHad: 53 £05 UDsHYING 676HS
q
i

10 §u PREDhyI-33MYdxo- 4(2ret h 1<prfeqayn]i):353(sf1}mpr8amqhnyfmenz 546

ami d : h
Prtidin Zar ksibslomiioy-angl Bkt (R G SFagese (o 1H5°

1 an I 2
ﬁ@%ﬁg eSO e TR G A R
i| tri fhgbirametthylbienzamide cr o 93 étt 2HY3.85 (fs;ﬁHBO m n. The

ol AT a Wil 2 BAVZ N T \AnoJ ek nnl + hv r\llmlﬁ anad of o1 oo
VLA T 1—\.1\[3 \%Y r.luu A4 (™0 a I A VR @ §

5 gel and washed with DCM The f||trate was
Exal@ggclqntrat ed and the residue was purified by purified

um chromat ography utilizing an I SCO system
A Hre ) yel | ow

ol id. 100 MHz): 10.55 (s, 1H), 7.40-8.25 (m
mﬂu@meﬂ’ﬂl&nm&’u 4H), 3.17 (m 4H), 2.00 (s, 3H); mz

5 50& sué&nﬁ&ﬁ@é%mﬁdé%&ﬁ?lb@@idg?‘{\i BF)XﬁﬂﬁmObﬂ’éd(QwVﬁfgel mmol) and

prepared by the procedure of , u3|ng
N- (3a1ppn@|§fmqh}91ph¢nyﬂ])e3m@uoromethylbenzamlde (Method 2; 294 mg, 1 mmol) in

5 ml]of %%y%imurslt@&}?rbeﬁgg% Oqabeg;lz X nt,? %ngi ghour lfhf)reg{ﬁttl@ éo‘%‘&% collected

by vsﬁ;haﬁltﬁlﬂgnmm@hai meEt@Qa'ﬂeme (Nll/)?arm drlecﬁ(280 mg, 54.2%). NMR
N- I-3[4 0X0- 6- Hi_% gim(l%
(400 z) 104;@ ({ slH), ws (538D, W (dallﬂéufhl(P (d 1 H¢ .07 )8.00 (s, 1H),
10 7.85 I&S’Hf ﬁé’z %@hmelgga;z%z 33%38‘31%& D mas gy oo

342(m 4H) trlfluororrethylbenzamde325(m
3.00 (m 2H), 1.95 (m 5H), 1.85 (m 2H)

ExamHRe 12
The following compound was prepared by the procedure of Example 11, using 7-

bromo-2-methylbenzo[d][1,3]oxazin-4-one

Ex | Compound m/z

12 | N-[3-(7-bromo-2-methyl-4-oxoquinazolin-3(4H)-yl)-4-methylphenyl]-3- 517

(trifluoromethyl)benzamide

15

Example 13
N-{3-[6-(4-Ethylpiperazin-1-yl)-2-methyl-4-ox0-4H-quinazolin-3-yl1]-4-methylphenyl } -3-

trifluoromethylbenzamide

A microwave vial was charged with sodium zerz-butoxide (32 mg, 0.291 m mol), Pd;
20 (dba); (18 mg, 10% m mol), BINAP (24 mg, 20% m mol) and N-[3-(6-bromo-2-methyl-4-
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Example 16
N-[3-(7-Bromo-4-o0x0-4H-quinazolin-3-yl)-4-methylphenyl]-3-trifluoromethylbenzamide

A stirred mixture of 2-amino-4-bromobenzoic acid (Method 3; 607 mg, 2.8 mmol),
triethyl orthoformate (622 mg, 700 pl, 4.2 mmol) and acetic acid (17 pl, 0.30 mmol) in
toluene (13 ml) was heated at reflux for 2.5 hours. N-(3-Amino-4-methylphenyl)-3-
trifluoromethylbenzamide (Method 2; 827 mg, 2.8 mmol) was then added and the mixture

was stirred at 120 °C for 16 hours. The solvent was removed under reduced pressure to 5-8 ml
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br ono- 2- met hyl benzo[d] [ 1, 3] oxazi n-4-one Ex Conpound
mz 12 N-[3 -(7-brono-2-nethyl -4-oxoqui nazol i n-3

W@ 2kdpA3d6¥6 4- met hyl phenyl ] -3- 517 PCT/GB2005/002327
(trifluoromethyl)benzam de-36-Exanpl e 13
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N Y e
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quinatéSVg3%;%3-11!&1%@9}5}%%%@?%@{&? xﬁe/ﬁly%ﬁ{é\%ﬂg% HB%I\\% tlgg mg, 0.199

mmol\}HI}xe v1l0w4£)ﬁ'(ted with HseptBmld (puygedhyith ﬂitlﬁ@er( Morﬂzh{)l;ne‘mg Bg,
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9
s 056 19,038 G 8230 10,145 o s 7
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16) and the appropriate amine as starting materials.

Ex. | Compound NMR m/z

18 | N-{3-[7-(4-Ethyl-piperazin- | 10.50 (s, 1H), 8.16 (m, 3H), 7.98 (d, 1H), 7.90 | 536
1-yl)-4-ox0-4H-quinazolin- | (d, 1H), 7.70 (m, 3H), 7.35 (d, 1H), 7.25 (d,
3-yl}-4-methylphenyl}-3- 1H), 7.06 (s, 1H), 4.10 (d, 2H), 3.50 (d, 2H),
trifluoromethylbenzamide 3.10 (m, 6H), 1.65 (s, 3H), 1.19 (t, 3H)
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1-yl)-2-methyl -4-oxo0-4H 1H), 7.80 (m 2H), 7.65 (m
3H, 7.25 quinazolin-3-yl]-4- (d, 111), 7.10 (d, 1H),
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off whitk 3OIe WNR-(300 MHA)! LS DERUHY, | 705098 am(ﬁiel BI)BOqReBH), 2.12 (5,
vi al was charged with sodiumtert-butoxide (33 ny,

3H); /29%.mol ), 10 Pd2(dba)3 (18 ny, 10% nmol), BI NAP (24
ng, 20% mmol) and N[ 3-(7- brono-4-oxo-4H
qui nazol i n- 3-yl ) -4-nmet hyl phenyl ]-3-trifl uoronethyl benz

Exardfled® (Exanple 16; 100 rTg, 0.199 mmol). The vial was
Itted V\Athaseptu %ed Wit h nit ogln 13-

N Bismas lemimookyb A A dmadb i

nlﬂu%n&%gﬂer?zq{i’l‘?& via syr| nge The vial irradiated in a
5 Cfor 30 mn. The m xture was
f i Atsespetsibh 06 VeB-(6-hydxyf4-skd-#Haquiedzobing-k4wagthelghenyl]-3-
: The f con
il e P REs (A ko 0 B Sty TRy st dnigg sthyl
chloﬁaéﬁﬁﬂb&ﬂmﬁmrm L Qbstmma? \@té’s@mﬁ‘gca(r&ﬁla&o@lﬁ)anZQng‘imhol) and
['ow solid. N (OOI\/Hz 10.56 (s, 1H)

soduﬂ:h{)qdl& G245 wg, 0.693 mgiolsin(asetong10 ml) ges s(qﬁ:d Qq.@O °C7t(oy98 hours.
The %)q]}flow%ﬁdteﬁ_ﬁz éw%emth [fﬁﬁzt‘cz)né gf'hﬁgt%ﬂtm%@@a{emas%gentrggd and
the resulting product was purified by column chromatography utilizing an ISCO system 0.1%
triethyl amine and 5% methanol in DCM) to give 45 mg (38.8%) of a white solid. NMR (400
MHz): § 10.75 (s, 1H), 8.35 (m, 2H), 8.25 (s, 1H), 8.05 (d, 1H), 7.80-7.95 (m, 4H), 7.70 (s,
1H), 7.62 (m, 1H), 7.50 (d, 1H), 4.40 (t, 2H), 3.22 (t, 2H), 2.65 (s, 6H), 2.10 (s, 3H); m/z 511.

Examples 21-26

The following examples were synthesised by the procedure of Example 20 using N-[3-
(6-hydroxy-4-oxo-4H-quinazolin-3 -yD)-4-methylphenyl)-3-trifluoromethylbenzamide

(Example 52) and the appropriate chloro compound as starting materials.
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N-[4-Methyl-3-(6-
oxiranylmethoxy-4-oxo-4H-

quinazolin-3-yl)phenyl]-3-

trifluoromethylbenzamide

10.57 (s, 1H), 8.20 (m, 3H), 7.92 (4, 1H), 7.70
(m, 4H), 7.55 (s, 1H), 7.50 (d, 1H), 7.40 (d,
1h), 4.50 (m, 1H), 3.92 (m, 1H), 2.85 (m, 1H),

2.75 (m, 1H), 2.50 (m, 1H), 2.00 (s, 3H)

496
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Example 47
3-(1-Cyano-1-methylethyl)-N-[4-methyl-3-(6-morpholino-4-oxo-4H-quinazolin-3-

vDphenyllbenzamide

A microwave vial was charged with sodium zert-butoxide (29 mg, 0.24 mmol),
Pd,(dba); (15 mg, 10% mmol), BINAP (20 mg, 20% mmol) and N-[3-(6-bromo-4-oxo-4H-
quinazolin-3-yl)-4-methylphenyl]-3-(1-cyano-1-methylethyl)benzamide (Example 27; 80 mg,
0.16 mmol). The vial was fitted with a septum and purged with nitrogen. 1,4-Dioxane (3.3 ml)
and morpholine (33 mg, 0.38 mmol, 2.4 eq) were then added via syringe. The vial was
irradiated in a microwave at 175 °C for 30 min. The mixture was filtered through a pad of
silica gel and washed with DCM. The filtrate was concentrated and purified first by column
chromatography utilizing an ISCO system (0.5% triethyl amine, 5% methanol in DCM) and
then by reverse phase chromatography utilizing a Gilson HPLC (0.1% TFA in acetonitrile-
water) to give 25 mg (30.9%) of a white solid. NMR (400 MHz): 10.31 (s, 1H), 8.00 (s, 1H),
7.90 (s, 1H), 7.80 (d, 1H), 7.30-7.69 (m, 8H), 3.65 (t, 4H), 3.15 (t, 4H), 1.95 (s, 3H), 1.60 (s,
6H); m/z 508.
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septi Qhd g6 O/ itRGTr§gBA0 0 3/1010RT 2 Aand-14ethy lpipafipine (#Bmg, 0.798 mmol, 2.0
eq) were then added via syringe. The vial was irradiated in a microwave at 165 °C for 20 min.
15 The mixture was filtered through a pad of silica gel and washed with DCM. The filtrate was
concentrated and then purified by column chromatography utilizing an ISCO system (0.2
triethyl amine, 5% methanol in DCM) to give 110 mg (51.6%) of light a yellow solid. NMR
(400 MHz): 10.58 (s, 1H), 8.20 (s, 1H), 8.04 (s, 1H), 7.95 (d, 1H), 7.35 (m, 2H), 7.23 (m,
3H), 7.60 (m, 2H), 7.45 (d, 1H), 4.01 (m, 2H), 3.60 (m, 2H), 3.20 (m, 6H), 2.10 (s, 3H), 1.73
20 (s, 6H), 1.30 (t, 3H); m/z 535.

Example 50
The following compound was prepared according to Example 49 using N-[3-(7-

bromo-4-0x0-4H-quinazolin-3-yl)-4-methylphenyl]-3-(1-cyano-1-methylethyl)benzamide
25 (Example 51) as the starting material.
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-45 Ex Conpound NVR mz 50 3-(1-Cyano-1-nethylethyl)-
Exahfled2 (s, | H), 8.20 (s, | H, 8.10 (s, | H, 523

N-[3-(6-Hydroxy-4-oxo0-4H-quinazolin-3 -yvD)-4-methylphenyl]-3-trifluoromethylbenzamide

N-[3-(6-Methoxy-4-oxo-4H-quinazolin-3-yl)-4-methylphenyl]-3-trifluoromethyl-
benzamide (Example 19; 1.8 g, 4.0 mmol) and BBr3; (10 ml of 1.0 M solution in DCM ) were
stirred in DCM (10 mt) for 20 hours. The reaction was quenched-with water and then diluted
with 2 M NaOH. The aqueous layer was washed with DCM (10'm1) and then acidified with 2
M HCI and extracted with EtOAc (10ml). The combined organics were dried with Na;SOs (s)
and concentrated under reduced pressure to give a white solid (1.4 g, 85% crude). NMR (400
MHz): § 10.8 (s, 1H), 7.3-8.2 (m, 11H), 3.3 (brs, 1H); m/z: 440.
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pressure and the 10 resulting product mas urified by

azet@meuhﬁaréﬁ*)dwﬁp@grprgml@ﬂer (Zimg b/ § mmol, i dioxane was added

drops(f};?e Al \?Q g Rﬂ(}%%ﬁ% k}%&%@l? kgl.déagéld( 1?% xﬁé?d’v%@: Zilgfl Zi‘?&"ﬁ%@’ min. The
mixt@re2Raq tHen ﬁhbr,ed &n@ﬁg}( zi'ﬁmd%&b‘l)dr Séhc(%agQ@ ?Ii(_cll)jwasﬁhg?l ,]\jvzlt}l DOM T3 filtrate was

: el
conc(fntg@eq gnd @p})\ puxﬁijlfid l@ogoluq_lg chspmatpgramy utilizing a(nSISCOl_ls);ystem (hexane-

BOR T Y e P RIS T® M s 1R 95 &

1H),[7385(s611|’1/)3t7h12x(yn 2H)XD6G K, A1) A6 (M), 7.41 (m, 1H), 7.25 (d, 1H), 7.18

-yl )-4- y n -3 -trjfluaronmethyl - nzam
@ AT TG AT ETYD.4. B ot SR el B S3F 1 3goagin, 121
(s, 9g§1I,;,1;z|59@ in DCM were stirred in DCM (10 m) for 20
ours. The reaction was quenched-with water and then
d| luted 20 with 2 M NaOH. The aqueous | ayer was washed
Eani h (10m ) and then acidified wwth 2 MHC and
ted with Et OAc (10m ). The conbi ned organics
werge €licvdn@edipdind Hxk are dPdtdodpCte Bxadip %315&&@1@% the startin
reduced pre%\gur% to qgi vpgéﬁa white soI id (1.4 g, s
mat%whdwtratmctme@ppwyte asmim 8 (s, 1H), 7 3-8.2 (m

Exa

T (st~ A WO—2065123696
E"Fé@‘éﬂﬂb’b‘%/ 002327 - 461 nple 53 N-(3- {7-f m/z | SM

54 -1 tr@g&@ﬁywtmém&l))ﬂz £10.50 [%; PHY,'8208 RO1HYH 7®9q3 4 989 NAExample
Hﬁ'*mﬁgvﬂy} (T-iNcyano- 11Hiat7l"831I(€rt, A{)) béhfamile A 51

SRR SalnaR, '3 2B BRI )

(Eld\&ﬁﬁoi 24 x69H-20% mml ua)w@ w}(ha H); b140(®-141)0x0- H
quinazolin-3-yl]- 3.65 (s, 2H), 2.48 (d, 3H), 1.90 (s,
phenyl}benzamide 3H), 1.55 (s, 6H)
55 | N-(3-{6-[1-(t- 593 | Example
Butoxycarbonyl)azetidin-3- 27

ylamino]-4-oxo-4H-
quinazolin-3-yl}-4-
methylphenyl)-3-(1-cyano-1-
methylethyl)benzamide
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20

25

qui nazol i n- 3-yl ) - 4- et hyl phenyl ] - 3- (1- cyano- | - net hyl et
hyl ) benzam de (Exanple 51; 100 ng, 0.199 mmol). The
wo @b/ 12dg6 fitted with a septum and purged W t hPCT/GB2005/002327
ni trogen. 3-Anino- azetidi nd7%-carboxylic acid
tent-butyl ester (82 ng, 0.478 mmol, 2.4eq) in dioxane

Exanyfig 5gdded dropwi se via a syringe. The vi al was
|rra|tated |1namcrovvave at 1. i n.

N X : N7, ‘ Q8 S o . '
methgggzzméj}ﬁgnd’é th DCM The filtrate vvas concentrat ed
T _pur |

fied by colum chromatography utilizing
aW{S@D[S{sB&u@K({mumye)az&idmaaylarmng] 4/®xl@1Hrgu1(16ZbllD% yl}—4-
methylgheny c) l(lo-\évy%g)[ i(-gnetkgm_ﬁt )gl ealaéawljéﬁ%: (]?ﬁ)mp%e Sé Iag, (1;53 mmol) was
treateZl with !1 Wi H@l")n dlzwﬁ)ﬁﬂe (61"H3: nﬁ)gﬁslre \Zﬁf&lrﬁe@ at 2.*()")’@ f%r Lilﬁouré the
suspe(nmon Z;H)S dllthSWVI(hsdle@yb sthar (43nl) and gigyed for 39 min. 5;[“ b(eglghg)q)llow solid

(65 i S0 SERRIAR 5 Td B 0L AR ek (oo
MHzﬁmltOQ‘Ill(@' IHU b@st(bﬁtzexj ami(si; nH), azqom(csptm)mmsa(m REl), an (m, 2H),

7.80 69 150165 (gD, 5.5040 5D, S5 (G 11B007S (0! Epaigh LD 4.42 (m,
-3 ?@*ﬂ‘s"?hw [R5t E}Zgr?o i o7 S S S

7.25 (d, am no) - 4- oxo- 4H- I H, 6.75 (dd, | H),
640(3 I H, quinazolin-3-yl]- 3.65 (s, 2H), 2.48
Example 5311 1. 90 (s, phenyl)benzanmide 3H), 1.55 (s, 6H)
ST foBodbs, él‘)n(ﬂoun@%s g?%?gﬁh%ccordmg to Example 56 usmgN (3-{6-[1-(+-
n

But oxycar bon |')yazeti di | am no] - 4- oxo0- 4

butowarb@nyﬂl)amtl@m;a ylathinated-pxa- ﬁHecnyma)zotgn—@jylwan@thylphenyl) -3-(1-

e SR bRSIEOR i5ord U0 A0

ExUCbm)l gﬁgtl din- 3-yl amngprt- 0Xo- 4H qui nazol i n-3-yl | - 4| m/z

envl} -3-(J1-cviapo- | - pethylethyl)benzan de
57 (V3{-3 |;{67(76{zet1dm -3- 10.60 (s, 1H), 9.00 (br, 3H), 8.20 (m, 2H), 494
7 Dyyaﬁn 50xgcar§onyl ) azeté.% Ps, :[J’Hy,|8%8 ((]i?]lHi féﬂ’(:é'?}ﬂ?' na
quinazolin-3-y1]-4- 7.55 (d, 1H), 7.40 (d, 1H), 7.15 (d, 1H), 7.05
methylphenyl}-3- (s, 1H), 4.45 (m, 1H), 4.20 (m, 2H), 3.80

trifluoromethylbenzamide (m, 2H), 2.00 (s, 3H)

Example 58
3-(1-Cyano-1-methylethyl)-N-[4-methyl-3-(4-0x0-7-pyrimidin-5-yl-4H-quinazolin-3-

vl)phenyl]-benzamide

A microwave vial was .charged with caesium carbonate (259 mg, 0.796 mmol),
Pd(PPhs)s (17 mg, 7.5% mmol), 5-pyrimidine boronic acid (30 mg, 0.239 mmol) and N-[3-(7-
bromo-4-0x0-4H-quinazolin-3-yl)-4-methylphenyl]-3-(1-cyano-1-methylethyl)benzamide
(Example 51; 100 mg, 0.199 mmol). The vial was fitted with a septum and purged with
nitrogen. 1,4-Dioxane and water (4:1) (3 ml) was then added via syringe. The vial was
irradiated in a microwave at 165 °C for 20 min. The mixture was then filtered through a pad

of silica gel and washed with DCM. The filtrate was concentrated and purified first by column
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5 met hyl phenyl ) - 3- (1- cyano-| - net hyl et hyl ) benzam de

(Exampl e 53; 79 ny,
woehosi12860l6 oxane.

hours. The
(4 M) and stirred

0.133 mmol ) was

for 30 mn.

treated with 4 M
The m xture was stirred at 25PrCx/G82003/002327
suspensi on was "d&uted with diethyl ether
The Iight yellow solid

chrofiftography 160%hg aa$SCOIsystemnd . 5y trietlyl aminepfiYo methhmd imDIIM) and

then

t and d

hyl et her
3%’6{%’@ asgy ghromatggrap

rie

gy utiy'\%!?né g%ggoé\/m_goof& ]fgg.si’(lrﬁ%gpohjnﬂe-

wate%"t% gl% ZQ)Omé gio%ﬁ)f a l}_%}xt zleﬁg&v Q&iid WDR (ZO@@’[I—Q(‘)’I 1045 H§S THP®.26 (s,
2H), 4> ?AZ(S(H’;I), 8239)@, 14-1)08) 30164, ma; 8.20 (2 2H)s8.08 fp, 2H), 8(90(@ 1H), 7.80 (m,

o, U A58 AT S B TR

but oxycar bonyl ) azeti di n- 3-yl am no] - 4- oxo- 4H qui nazol i n
Example|59361- 4- et hyl phenyl ) - 3- ( 1-

CY RO A LIS B

starting

T AT i

Ex L]Jﬂﬁ &anddizet i di n-

m 2H) 4904

NMR. 60 (s, 1H), 9.00 (

\/J am;m\ - Ad-oxo-4H 8 10

blh/z 3
Q

H.M
1 )

59

L:<.

.30@- ((Zyja,nolH) 7.80

m&x”émﬁﬁ%ég?’

e ‘2*”5@?‘2“&,
-WW@OWWD -RHF 4
rﬁ%l% hl

was ¢
Tﬁhbﬁyl}bé?déxﬁ&lw) 4

oronic aijrlJQﬂ et

mf.\_ﬁ/\

ﬁafged W

1026 &L H), HLI (m,ﬁﬂ)l ﬁ-9§

1&9 m} 781 b 2(};3H)7 7,§|)(

WHl})enma(m del)( M55 ZcH)l,H)Z

FrétSny‘IQ@n Dok 80 15, 3yi nj
)I benzam de A n

11)5 géesn um car bonate (2
17 rTg 7.5% mol ),

239 ncnrg]ll an N[

di n-
Crow

59 ny
Fimd
7

V489 4L

R0 (m
00 (s}

4-{?4355:5'
tegﬁ)ne‘thyl[lﬁ,z]
didkjborolan-2-
5y19,-|1]-141pyrazole
Example 51
i g

ne

[=a)
[

PortoCranszb- 4H- qui

RS AR b

unghyl-3a{ 4- bxo’ZS nit

(i Bbatba il

1@&5&5&8111\(3@5511]-“” f
d washed ‘Wt

CT/ GB2005/ 002327
SCO system (0.5% {
nd then by rever

DCM
Lphlenylébierfzamsﬁte by ¢

ilson HPLC (0. 19%]

8T o 1 1BDA A0, TG pbilh Bt 3%h

13 PR e b RATR e O
R oy BB e 4

kd qmob Bf‘(rﬁuz}lll‘) a. 61@6(6 0
filtrate was conc

éHerrﬁA/(@ Db 5/0628698),
520 G R 38R

$6, ﬁHglse chr omat ogr aphy
EA_in-

(=2
iy

OV Mty 3- 6%

e W N\ SN ;W) _Inwﬂ O ﬁ‘< o

cjuidazplin-3- 80 (m
yl)phenyl]-3-
trifluoromethyl

benzamide

0%0-| i

g e, s 23 29 g

1H), 8.10 (d, 1H), 8.05 (s, IH),
8.01 (d, 1H), 7.95 (d, 1H), 7.80
(d, 1H), 7.72 (4, 1H), 7.67 (s,
1H), 7.60 (m, 3H), 7.25 (d, 1H),
1.90 (s, 3H)

acetonitrile- watpe
4P 20y 1FgyB 20 (s 4H).NMVED ( 12t}

e‘f'\%ﬁ]
1: 10
pt um

o r8.221(s41 1), 8x24n(d, HdY wat er

was
i n.

f sil
entra

zi ng
hol i
Ut il
)t

| Zbprpnic acid-

2% le-1-

carigxylic acid

e -butyl ester

ErﬁiE:@Jmple 51
t ed and

an
h DCM
i ng a

aive

o
8.3
P

H, |

M-&-Pyrimidine

Zb%rgnic acid and
Example 16
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52H, 7.70 (d, 1H, 7.55 (m 1H), 7.40 (d, 1H), 2.00
(s, 3H, 1.59 (s, 6H); mz 501. Exanples 59-61 The

wo odos0E6ng) compounds were syn heS| zed accor di neCT/GB2005/002327
Exanpl e 58. Ex Conpound N i z S. M 59 3-(1-Cyano-| -
10.26 (s, 1H), 8.15 (m 2H), 7.98 489 4-(4,4,5,5-

xamd_ﬁ@ethyl) N-{4 (d 1H), 7.81 (m 2H), 7.75 (m
Ly % qumazo“)l-’.’: yzl g-mc(tmllphenvll

benzglh;&epyrazol 4- yI) 4H- 7.25-7. 40 (m 5H) 1 90 (s 3H)
-1H-pyrazol e quinazolin-3-yl]-

y 6H)
ExArspspension op Bengthoxybpagei i , al@xeunst QUP( amg, 0-881 mrgql) and N-

oo R S Ao o B Gy 125 s o5

mm(ﬂ)/lihraﬂhﬁdrohs toludBe Kﬁ/hﬂﬁwﬁs“he@t@ﬁ @ refld) for 85 BZI'I(éSSOhﬁH)as ﬁltered off
8. 20 carboxylic acid (1 Hpyrrol-
and washgd (wdth nle nol an¢p C{\ﬂn The fp.]}rate7wz§5:op@qqtr_a@gtaypl tlggqegfltmg product

v AR 5 e 5 ARy R o v

65mg $L62J6I)ofa6w¥lﬁ)e ¢lid. DYIR (20BBIHZ:; 10359 (s, LHYB.30((s, 11BEB.16X(s, 1 H),

oo LSO 3 %, 48 40y s A B ko ., 210

(s, 38),3BA @, 61}z 85316 (s, boronic acid and quinazolin-3-
1%, 8.10 (d, 1H), 8.05 (s, 1H), Exanple 16

yl)phenyl]-3- 8.01 (d, 1H), 7.95 (d, 1H, 7.80
Examt fé oronmet hyl (d, 1H), 7.72 (d, 1H), 7.67 (s,
—-'Egiﬁ-z-éz]de 1H, 7.60 (m 3H), 7.25 (d, 1H), 1.90 (s,
3-(1 -g);‘hn@r@ -M¥h 2SN 1235 98 hydiSx v RGN oGHZ QA M206123 2-41)- Exaiplighenyl]-

benzamide. Cyano- 1- net hyl et hyl ) - N- [ 3- ( 8- net hoxy- 4- 0xo0- 4H qui

na [ I {_gn

or s e SR A IR o0 Re R o2 URRE RS
methyiphlebxy@—bdnﬂﬁfm&e (Example 62; 45 mg, 0. lmmol) was suspended in 1 M BBr3 in

ook S0 e B BE 25 o R b B B Wl

The g(gllchigﬁﬁggfi?@})%eedr’\ggiep%h% prsshRf dndthd RkuldRg BrodhiBewas purified by
reverse phase chromatography utilizing a Gilson HPLC (0.1% TFA in acetonitrile-water) to
give 40 mg (91.8%) of a green solid. NMR (400 MHz): 10.53 (s, 1H), 8.32 (s, 1H), 8.11 (s,
1H), 8.00 (d, 1H), 7.90 (m, 2H), 7.80 (d, 1H), 7.60 (m, 2H), 7.40 (m, 2H), 7.30 (d, 1H), 2.12

(s, 3H), 1.80 (s, 6H); m/z 439,

Example 64
N-[3-(8-Chloro-4-ox0-4H-quinazolin-3-y1)-4-methylphenyl]-3-(1-cyano-1-methylethyl)

benzamide

A stirred mixture of 2-amino-3-chloro-benzoic acid (2.5 g, 14.6 mmol), triethyl
orthoformate (15 ml) and acetic acid (0.5 ml) in toluene (20 ml) was heated under reflux for 4
hours. N-(3-Amino-4-methylphenyl)-3-(1-cyano-1-methylethyl)benzamide (Method 15; 2.53
g, 8.6 mmol) was added to the mixture and stirred under reflux for 16 hours. The product was
collected by filtration to yield 2.5g (63.8%) of a white solid. NMR (400 MHz): 10.58 (s, 1H)
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and washed with nethanol and DCM The filtrate was
concentrated and the resulting product was purified
whgoosotissn chromat ography utilizing an | SCO syBtEGB2005/002327
(hexane-Et OAc) to give 65m80¢16.2% of a white solid.
NVR (400 MHz): 10.55 (s, 1H) 8.30 (s, 1H), 8.10 (s,
350 GHIL), B053ADOH), 8, 101, 211, ©100 (dn1H3H).90 GngHY, 802y JH), 7.65 (m,

280, 130 (0. 2665 . b9 (5 HS 87 Eampl o 63

3-(1- Cvano- | - et hyl et hyl ) - N-[ 3- ( 8- hydr oxy- 4- oxo- 4H qui
nazol i n-3-yl -4-nethyl phenyll- 15 benzam de
Exandple 55Cyano- |
h

quma%ﬁmmpﬁmnsmmﬁgd inl1M BBr3 in DCM (2 rH) The

mxture was stirred at 25 C for 2 hours and the

quemgbretvave vial wes pharged withrpediam ¢ éioxide (80 g A3 mmol),
d h
o BETS BE AR TRNE S S S Ot
quma&oﬁli?a%ﬂﬁ4hﬁ?é¢@lb@en&%3rFﬁcydmoak;ﬂiemyildlhlyl)beﬂzm@e JExample 64; 90 mg,
0.19 P s 2 g 9-% 2 gi'gl];igo% By ee?ﬁgsssf' ' dg 49'11 npécﬁg’gn{gy%ldvaslﬁued
with %T')septgtﬁ)%gd S}%a I?%th fitr8 }_gerﬂ q 4- ﬂ) o';'(')ime (—é 1@9 ,“(Jme%ﬁ%dg?& vféDerlnge The
vial WisZireddi9ted2b aﬁnaﬂm\la@e 64175 °C for 30 min. The mixture was then filtered

o 3 oA e e Bia R T SR AL e

Y hanol
s 4 R g9 BT PS8 oy ikt
in D(CM) Bnditheniby recirseephasg A0: omtapogmi;y mehziag aéritben HRAG (1% TFA in

scetoTIE KA A A e AL 15 Wbl 0P A9 (o™
8.03 ('squi') desd MeTHRG b7 82(153319) 78616(nm391))7 xmgmaptqp,d 26C(d1 1), 6.75

m xture and stirred under refl ux

(d, 1H),cuiflhs, WAk 2-62db) B dd5HY, FH 11199t($ &H)t b5§/KSe|6ai)2'n‘§g509
(63.8% of a white solid. NVR (400 MHz): 10.58 (s, 1H)
WD 2005/ 123696 ‘PCT/ GB2005/ 002327 -50 8.50 (s, 1H),

Exa:ﬁgﬁ%«d, 1H) 8. 10 (m 2H), 8.00 (d, 1H), 7.90 (m
neply | f % ( : ZH?S '5Oqlz@'é-y!g)ﬂH-q%'inlasz,olinJ-xlh

he ( migl | methyl ethyl )N
-"3-[ 8- (N-net hyl car banoyl net hyl am no) - 4- oxo- 4H
Aunmamﬂwe Ividd :wgals Ichangbd wyth)catsém ambdeatﬁf\(liﬁ7drlg,v(h7/%8 mmgl),

el P Ao oS A 5 i 459, et

(46.978! 0.24 Mrhol) ﬁlﬁiNIIBQBQhH)r@-&ny%HrH-quinazolin-S-yl)-4-methylphenyl] 3-(1-
cyano- l-methylethyl)benzamide (Example 64; 90 mg, 0.197 mmol). The vial was fitted with a

septum and purged with nitrogen. 1,4-Dioxane and water (4:1) (3 ml) was then added via
syringe. The vial was irradiated in a microwave at 165 °C for 20 min. The mixture was then
filtered through a pad of silica gel and washed with DCM. The filtrate was concentrated and
purified first by column chromatography utilizing an ISCO system (0.5% triethyl amine, 5%
methanol in DCM) and then by reverse phase chromatography utilizing a Gilson HPLC (0.1%
TFA in Acetonitrile-water) to give 20 mg (20%) of a white solid. NMR (400 MHz): 10.25 (s,
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qui nazol i n- 3-yl ) - 4- et hyl phenyl ] - 3- (1- cyano- | - net hyl et

hyl ) benzam de (Exanple 64; 90 ng, 10 0.197 mmol) and
woR@y23dpiVe hydrochl oride (58.9 ng, 0.474 ol PCT/GBER005/002327

vial was fitted with a sepflimand purged with

nitrogen. 1,4-Dioxane (3 m) was then added via

1H), §y2 |(d119$${) 1. be (d quo)I 7%&1 ilH)arsa(gdh),n. 20 (rcn, tHyWeble(ng 2H), 7.41 (d,
xture was the |tered
1H), Yﬁﬁ&mthh 7p?a1d(doiHbull 85&& -ia}é-) éHdSwéé@h@gz ‘&é%h DCM The

filtrate was concentrated and purified first by A
col umm chromat ography utilizing an | SCO system (0. 5%

Exaniple®7hyl am ne, 5% methanol 15 in DCM and t hen by

rever se phas- chr ons
N— 3- u (0) .l=.f FOXO ~4H-g J--_‘

5-carBéxadnihi t € solid. NI\/R(4OO I\/Hz) 10. 30 (s ||—|) 8. 03
, 7.89 (s, 1H), 7.70-7.81 (m 3H), 7.61 (m
BH) solitidi of 3y(5-at)no-7- nmh}(lpheny]-)b6 -bipnis3 Hiqyinageljn-4eng gMethod 18;

o0 i e o 3 A B m 0

mmot)rﬁ% ey Inhihe 192 hé;0ret hmlol)?sm[mcwg 181) (wlas stirred at 25 °C for 1 hour.
H pyrazol - 4-yl ) - 4H-qui nazol i n- 3-

The repeiopanixtise wapieshed with “a*rfer\ﬁb%rr%{)fwa? @&r#ﬁw@y@%ﬁ% x 30 ml).
The &;&éﬁﬁ”@&% d(rl%g %vg% a2g07(§§ THIRbvent \Eéjs(rp Fla$edrufdef rdBiced pressure

and tHe {e4\|1141n§ gﬁ)cfuete) wanmtrified by oBind] chiromategraphamtifizipg an 1$CQysystem
razol e 5 (4

(hexausrHO0s) Eneist 40 Eobta- b HasroR MIMR (409 Mk P 98 ey HD-
8.70 %1?%,(816(9%391‘1 's-fgghw{?tsml abenganisde, (1E:amsl(e, le) 790 (d, 1H),

vilal was fitted with a septum
690&ndin,Ul§ﬂB@,9\H)I23ﬁ(tsrﬁ§1)erh 901s,/H) whed. and wat er (4: 1)
(3 M) was then added via syringe. The vial was
irradiated in a mcrowave at 165 C for 20 min. The

ﬂb'p@t(;gre was then filtered through a pad of silica gel
and washed with DCM_ The filtrate was concentrated and
N-[336-Nosph oot o<1 yinazstin Ay DHr By Peny -l Sz maGyl- L
_SCC%S c]%m(o 5% triethyl amne, 5% nethanol in
p—"-—%#——gﬁ@‘%ﬁew by reverse phase chromat ography
ut Alrhigtovave vidl mae Iﬁhztﬂ@tcﬁw(tﬂ sdditn f&FMAutoxide (8 mg, 0.06 mmol),

< [HRE TN R ok W U
quin: zﬁ;[ AQB%QQ%&Q?%%ZW%M b:lll{_)%-'?) Iget%gl {d. %)g%ﬁ)ole g—c%oﬁzﬂmde (Example
67, Zj_)ﬂggs,ZH)A} minod)l Thel; ;1511 e § ﬁt6té'd @h (ameptggg, aréc)% ﬂgghe(i dmdqgmltrogen
sancipege (omPrns: 8- e BT BRAD ort A5y FRHEadr Brome vie

syrm]§ 1T1§e At \szﬂs iBalRidavh 2 ikcRWaeg & B7S T fRBO XA "Tldiﬁ‘mi’kture was then
ol ution o

filter3d (5 ovgh mpadefimitidaydephmhyashed withdpeMs fihg diltrate wiap gonpeptrated and

: hod 18; 100 0.,46
purified A e SRRy SR RIS OB "4 iy gapine. 5%
metHaldl 1H§)CIQE)€41§/Id t}ﬁH@hﬁlﬁé\ﬂE‘y tevet bhzltsea:mmﬁaté@ﬁphmunl(h@a Gilson
was stirred at 1?1
PLC (0. 1% TFA in acetomtn -water) to yield 15 mg (75%) of Whlte sohd. NMR (400
MHz): 10.70 (s, 1H), 8.10 (s, 1H), 7.90 (d, 1H), 7.80 (s, 1H), 7.65 (m, 2H), 7.50 (s, 1H), 7.40
(d, 1H), 6.55 (s, 1H), 3.80 (t, 4H), 3.21 (t, 4H), 2.45 (s, 3H), 2.05 (s, 3H), 1.62 (s, 9H); m/z

501.
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10 The reaction m xture was quenched with water (10

m), and extracted with DCM (3 x 30 m ). The organics
wowrms/12ieped over Na2SO4(s). The sol vent was r eP@we#2005/002327

under reduced pressure and32he resul ting product was

purified by colum chromatography utilizing an I SCO

eékoem (hexane-EtOAc) to give 40 nmg (17.6% of a
L %lfesolldhl\lll\/R fOO ). 10. (s, 1H), 8.70 (s,

S , 8.15
, 15 6. 90 (s, 1H
SH), 2 90 (s, 9H); m z 495.
Dﬁ&lﬁﬂ& en oriert atmosphere a 50 ml sealed tube was charged with a magnetic stirring

ba, isprp (45 el G0y Prae A RAE (o n18) st ol g (B Tee
compick @‘aﬂ&lt e 8%‘(1%’41@'5 ‘(‘Zat%r S hah BefbriteadaiRdh Wisodium tert-butox1de

tert ng, 0.06 nmmol ), Pd2(dba)3 (4 , 10
(0.19mgn 2 Y00 thhlAFB(pipcrrgim-zE}%mﬂ)gm@ﬁa—plpendm 1-ylpropan-T-amine (O 208 g,

1.47 a’ﬁ(&oj)i%miw Bn@ytprfmg A}Tg)f%cw olm 541-5_) ){1) gur{leqnylghen 1] 3- I(1 CY_?IIO 1-
methyféﬂfy;l%@ﬁ@nﬁd@@l’@ﬁ?@@d"’l’ﬂ@ ZSE@BM9&nm6]7) T}Qé)reaglon&n&‘ﬂure was heated

for mhcaéaowT@f@éltq%' q%%&fga%}%@ﬁe%@u% %B? ﬂ*ﬁ@f\c (2100
ml). Egocgmblﬂed}ﬂréagw%ﬁagﬁ vx\/h@%rﬁag %OeﬁgQS@,%f&PéM 88d ¥drRemtpated in vacuo

was | rradi at In'a mcrowave at 175
to ylﬁdﬁmcrﬁdb piioduct Wigchnivag puréfiadas 4the BiOfusingdit@d o MeOlig4: b as

cucis ySLHBe e ED) and VAP F4 AR (0 MBI ok 1965 . 1)
5.05 £ PP SOTRREY, Hkd A RGP, 1. 668, 20I788 (L1BH0RA3 € v, 7.21

and' t hen ur|

by
(dd, 1EY,6r e(dphHER 8. 39n(dor?rH) SRaphy (mf SH), 2;8792 85 le %@MQ&F@,@H) 2.04-
% TEA in ac t to ield 15
1982(11&5%1) de%pgémsgﬁ}g’}Wpdfgg % d 10. 70 (g? 1H),

8.10 (s, 1H), 7.90 (d, 1H), 780(s IH), 7.65 (m
2H), 7.50 (s, 1H), 7.40 (d, 1H), 6.55 (s, 1H), 3.80
ExafiblesZB)74 3. 21 (t, 4H), 2.45 (s, 3H), 2.05 (s, 3H),

nm z 501,
rChetiuandtidnds Bate SRES08 AGRS0ed ip Example 69 from N-{3-(6-
bromdmlo%h@hzk%iah -NYHY- 9})membmbxlpﬁelby4} -OX(0-cHarid- Bnpitipdethgl)benizamide

pr opyl ) am nol qui nazol 1 n-3(4H) -yl | phenyl } benzam de
(Exaum%ﬂ)aandut ?Rpf@ltfﬁﬁ%ﬁfﬁ@lee a 50 nl seal ed tube was

eh =1 a ey C blITIITTg 5 par, D (45
Exmg 5 Bﬁm (91 ng, 0. 147 rmol) g‘% ?_% uene

70 U9 ﬁ‘é ans 1- COWD SXSOVES 18, 0sd. OHQmSQHE) 535 Odspn- 5
m h ef re the adfition of sodiumtert-butpxide
( 0} bethylpthy)-00{3mpl P3 (d, 1H), 7.82-7.57 (m, 3H), (Methoxymethyl)

CTRRES G080 Y DI SBY AR, M, RaBRE EO)- V!PT PRARsildine
1 T e het ST henea de (bl of 27
z :
7W61d1%/}1tb£ﬂ Ao § éa%‘? %%)XSQ% ng heat ed

oxoquinazolin- (s, 3H), 3.29-3.10 (m, 1H), 2.05 (s,
3(4H)-yl]-4- 3H), 2.04-1.98 (m, 2H), 1.74 (s,
methylphenyl} 6H), 1.73-1.62 (m, 2H)

benzamide




10 for 12 h at 100 C, cool ed, quenched with water (100

m

),

and extracted with EtQAc (2 x 100 m).

Th

e

weoubiizesgs or gani ¢ extract was dried over MjSOAPCT/GB2005/002327

fi

|tered, and con

cent r at ed-i*& -vacuo

to yield the
crude product whi ch was purified on 40 g Si02 u

Si ng

Ex £t (4:1) |[aavirel uent to yield 0.22Q0 y/z( 8&.M as
alwhite solid B (400 Mz)- 10 53 (g 1H) Q1G5 ;.

71 LHN-{3-86-064'¢ s, 2H)10.55.(831H)el9.93Ks,, 1 H), 824 15, 14690m | 1244Bipiperidine
7. (d,. .1 7.9 d e , , [7.21 115 (dd,
1H§3511P‘g?er1%‘n{13ﬁ/1)1H) El}é %8}@@“";14? 5 d!305) 4 (m 5I—I),(

2.\ 8iloxoq@makMin-3H)|7.84-994 (&, 3H)rl)7 672(8014H) 1 98 (m| 4H),
1./180-1.62 (m 3H) Exanpl es

70 3141H)Fhlé-4f- ol | ovvlH ﬂgé(b@m&g)aﬁég (S»éll'g %%l@vem zed |as
descrj bed | 2

br|dKS Bﬂ o??é’ UI nago }ﬁhﬁg%ﬁ%‘r& yl) 4§ r§r9et3h£ygl ghenyl|] -3-(1
Céé(mthndTBI hyl et Hy(n, bﬂl)c,gzam-ass ((rEme 30-27) and the
apgpropriate amne Ex ound N S. 70

3- (nletgxxl - s?elo((én }rﬁ)gog (%g%?n%ﬁ“ 2H),| 536
(2 t hyl etr .82-7.57 (m
SE@GH%%Honynetk % &lf{ﬁf) gggelzm )7 57 (m 2H),(
7.143 (d 1H), pyrr1074 G;LﬁH) (rret hoxyrret hyI) 7.28 (d,
1H 18 {m e mt—2H)

72 3, 439(13C>4%10(l<n 2H)|. 103482@ F%Mm( 121'& 7%“?3 55% ok
3. Tetrahydrofuran-
> %g?tﬁy%gxy%)% {%Il:l)l) l}i’-) Q@3g(§ 1H)3(7‘3@1»74’h(exﬂr1]y| 6H) ( etrahydro rz?n
1. |#Bethyl6R{4-axo-BH) 2Ib)eﬁé§dt,da)m@ﬁb5H123696 2-yl)methanamine
PCT. 005/.002 7 N S.M|71
N {étGFé’ ydjofyran- %Zr’k?'d %%)glﬁggmcyﬁ)’m, 8. 14 (s,
59@1&1eﬂ1y1)5inﬂid}efl dﬂl@(d 3[—]9'43@5-l4£d10l(mllHy,|) 1H),| 8. 05
(s|,” 1H), 7.93 (d, }—% ui nazolin- 7.184-7.{74 (m
3H)quimazelinp&H) H)|, 3-8 @m)( ?&43 19386 (m | |1H), [7.52
(sl 44 (d, | y 4. 03-3 99 (m
1kbylip§)e§3él?3 25 2@2%-@’@*%&5?@’99-2. 85 [(m (
4|JDben2ahr§Qle mef4 hyI m}mynmzs 16H)( m 2H), 2.05 (s, BH),

2 104.- nza-de 95179 A—e+h 1_74

73 (¢ 3-6kfyano-1- | 10 so‘(s lH) 988 " (m, 1H), {06t 1536 [ NN-"
methylethyl)-N-{3- | 8.03 (m, 2H), 7.93 (d, 1H), 7.83 (s, Dimethylpyrrolidi
[6-[3-(dimethyl- 1H), 7.77 (¢, 1H), 7.67 (d, 1H), n-3-amine
amino)pyrrolidin-1- | 7.60 (t, 1H), 7.43 (d, 1H), 7.30-
yl]-4-0x0 7.20 (m, 2H), 4.03-3.40 (m, 5H),
quinazolin-3(4H)- | 2.88 (t, 6H), 2.25-2.20 (m, 2H),
yl]-4-methyl 2.05 (s, 3H), 1.73 (s, 6H)
phenyl}benzamide

74 3-(1-Cyano-1- 10.52 (s, 1H), 9.66 (m, 1H), 8.17 550 t1-
methylethyl)-N-{3- | (s, 1H), 8.03 (s, 1H), 7.93 (d, 1H), Isopropylpiperazi
[6-(4-isopropyl 7.84 (d, 1H), 7.80-7.71 (m, 3H), ne
piperazin-1-yl)-4- 7.60-7.57 (m, 2H), 7.45 (d, 1H),
oxoquinazolin- 3.60-3.31 (m, 8H), 3.25-3.10 (m,
3(4H)-yl]-4-methyl | 1H), 2.05 (s, 3H), 1.73 (s, 6H),
phenyl}benzamide | 1.30 (d, 6H)
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72 3-(1-Cyano-1- 10.48 (s, 1H), 8.03 (s, 1H), 7.97 (s,
522 1- methylethyl)-N{4- 1H), 7.93 (d, 1H), 7.80-7.74
w@ mo05(1Bevd ahydr of ur an- net hyl - 3- [ 4- oxo- 6- 2H) , PA1/682(05/002327

1H), 7.50 (d, 1H), 2-yl)nmethsamn ne
[(tetrahydrofuran-2- 7.42 (d, 1H), 7.28-7.24 (m 2H),

Exashpi@id1y! ) amino] 7.16 (d, IH), 4.05-4.00 (m 1H),
qui nazolln 3(4H)- 3. 82- 3d60 (r{1 3H) 3 19- 3 14 (m )

1 { ;ls gH) 73 3.(1-Cyano-l. 10.50 (s, 1H, 9.88
36 NN N nethylethyl)-N-{3- 8.03 (m
2 H)Jndgr S3nkd atnid’sﬁuherz 28ﬁ) 1(n$ seaﬂdﬁﬁbéﬁﬁh@&ﬁd&@éd With a magnetic stirring

{%6 (é 3- (di met 7 7 (d, 1H),
bar, hA(€Laai (fomzchd Fompyatl BENAR-OI me 087 Frmoli i tphuste (15 m). The

catalggpwﬁ%sza(l) %g'ex g(% itﬁ)a?ég ég&?% (ﬂ'l{%pﬁzt@e’ thgggézltl %6? c&wmonate (0.244

g, 0. 75 ]rmibl)]m N}dlmﬂthQEm(lﬁoprBMnol 0.06d ¢ 9.6080Hhmol), and N-[3-(6- brorno 4-
phenyl } benzani de 7

RN D D) G v PO -Gl PP NPERY 8y b dmge Gxample

27, d £50 %@300 ,%%1)( @he Je'a'é JJ ﬁ&ggre RS mea@a ﬁzrl 12 hat40°C, sooled,
i sopropyl 7. tz (2
querphgbw&h watek(§0 )111)4 and7 ex8cd5Vith E’qOAZCH)Z X iO 44). (le,e cﬂ)rﬂ))med organic

extra%)gg/ uhg?a 8\|2F|r ﬁ% gﬁ_tﬁjeg %dé)ngeg)tl’a?a)m vq_cufé (yierﬂi g]_ebcrude product
whidBRedygutipea a2 20 1@)2 %&ngﬁtoﬁbbw@{m%édaa@&&o yleld 0.039 g (25 %)

PCT/ GB2005/ 002 - 54- Exa le 75 3- é ano- | - met
as a ppite polid, NMK&‘é‘rWBMH%)(bﬁﬁ%(Sh bdiorﬁ)@)(p? ﬁa%m@,émqwm 1H),

[ 4 ngl
79418 1D T80 ML, 1t (O g PIEYday B a2 RRE (L e .44
(4, 18) g @t 2H), StA7-3. lzogm BHpargo FAHAZ)78 (§,83HIP2.20-201152(m, 2H), 2.05 (s,
mmle, Bl NAP 5 ,0.147 mmol ), and toluene (1.5 nl).
3H), i Sc@t&iln&‘/%é 6\ras al lowed to stir at 25 C for 5 nin

before the addition of cesium carbonate (0.244 g,
0.75 mmol ), N, N-di net hyl ami nopropanol (0.061 g, 0.600
Exam@s)%-’ﬂnd N-[ 3- (6- brono- 4- oxoqw nazolin-3

ﬁﬁ"ﬁ%}? fQ[ 4%?%@&9@% %lr% Sé’glg\%ﬂizg as (?escrlbed in Example 75 from N-[3-(6-

bromo-4-oxoquinazolin-3(4H)-yl)-4-methylphenyl]-3-(1-cyano-1-methylethyl)benzamide

(Example 27) and the appropriate alcohol.

Ex | Compound NMR m/z | S.M

76 | 3-(1-Cyano-1- 10.53 (s, 1H), 9.98 (m, 1H), 8.22 (s, 566 | 3-Morpholin-
methylethyl)-N-{4- 1H), 8.04 (s, 1H), 7.94 (d, 1H), 7.85 4-ylpropan-1-
methyl-3-[6-(3- (d, 1H), 7.79-7.74 (m, 2H), 7.62-7.60 ol
morpholin-4- (m, 2H), 7.52 (dd, 1H), 7.44 (d, 1H),
ylpropoxy)-4- 4.03-3.93 (m, 2H), 3.70-3.65 (m, 2H),
oxoquinazolin-3(4H)- | 3.48-3.40 (m, 6H), 3.14-3.04 (m, 2H),
yl]phenyl}benzamide | 2.06 (s, 3H), 1.85-1.80 (m, 2H), 1.74

(s, 6H)
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27; 0.150 g, 0.300 mmol ). The reaction m xture was

heated for 12 h at 40 C, cool ed, 10 quenched with
wowRen236% n ), and extract edstg/\nth Et OAc (2 x BOT/GB005/002327

The conbi ned organic extract” was dried over MgSO4,
_filtered and concentrat ed in vacuo o] viel d the crude.

\gn/z | S.M

S Ewmeo o N0, WP 06 aaD(§ 10 () H)f@@oe;ﬁ?Methyl
1 _ .
(E?;etliﬁf@g{%ﬁ(g%’ 1}%@5)47(&7151#9/ 99 {{‘)1% 6%3 . (7rn% erazin-1-

Ahbethyl-Bb-[deE- 1H)(d, THAS.8067.74 (m1BH), 74622158t | 2H) | yD)propan-1-ol
.27-3. 20 2H)}, , 2. 3 8 3H),

.@ﬁhﬁpli’sra%m 1'2Il:|)|) (1, 73’@ %32 7. ig-f)“' 211[7)’77 g’?gd 6H); m|z

gphes 76- 70 laetntpbé%?nm) 9anppeméﬁ ver e

yntpheS| zed as de crib fromNJ[3-(6-
n%IibB;lﬂ(s, 3H) 205 (s 3H) 1.84-

appropri ate al cohol EX Cbrrpound NVR Tz S.M 76

3-(1-Cyano-1- 10.53 (s, 1H), 9.98 (m 1H), 8.22 (s,

_mebrpholln rrethylethyl) N {4- 1 H) 8.04 (s, 1
) -

dlhvarbquﬂiﬁfcﬂﬁﬁlfi carﬂownaezw 7. 52 (dd 1H) 7. 44 (d 1H),

I 4- 65
Ay BF 3oi2 oty 5 zrsfl@rqmetbm Cocpppyiaginey Pacell- emxo 34

dihy%n@ c’iulri% 4RQ?£E¥M€E§H6%@ g%g‘%}‘gg %g? r_ngs_. 10 %Iﬁé},%yglgpmlamme

(0.1 RO/HABR0 05 H@2327 mifl) GodPHEA 6NR gD IﬁrrM)Zﬁ( 2 ml of anhydrous

DM% é/%% :s’t%%/qafp e}%éltS;‘]’ 1f%'r %& ﬁ@q’tg](gbﬁl \?VRE %){eé adqie% theyr o §nd

conclrk‘t}atflc? ux%[r Gai[ucéﬂmss?rcgﬂnt%sgﬁd ﬁﬁh&i to %)rempltate I1ir|)om water. The solid
was Zolgted. ydlyrhtiqr ammniﬂedlby qcvbtrmyd;}ppmetoazaphy (siligangelud)ng hexane-

B0 4e guididgt Ebr e sdlidlbot %, KR EREN Ta 73 0 e g o 10
8. 57%')11{)38 19* (, QH)3$‘|)10 (& 1@? §.32 @HH), 3. o%ﬂ(d 1H) 7. 96 (s lH) 7. 85 (m,

en %benzam de 1 ](%
210 3 RGO B30 6y 11035 09t Hp 2 £ (5 320 0135 G R B R, 26D
507.benzoyl | am no} phenyl ) - 4- oxo- 3, 4-
‘di hydr oqui nazol i ne- 8- car boxam de

Example 79
The following compound was prepared by the procedure of Example 78, using 3-[2-

methyl-5-(3-trifluoromethyl-benzoylamino)-phenyl]-4-oxo-3,4-dihydro-quinazoline-8-

carboxylic acid (Example 2) and the appropriate amine.
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5 A m xture of
3-[2-Met hyl -5-(3-trifluoronethyl -benzoyl am no) - phenyl ]

WO 200642868 4- di hydro- qui nazol i ne- 8- car boxyl i ¢ BCI/dB2005/002327
(Exanple 2; 47 ng, 0.10 nmol§6-cycl opropyl amine (0.1
m), HATU(45 ny, 012 nmol ) and DIEA (64.5 ng, 0.5

=
—:1—

T m— o1 _any s DVF Was StiTred g
@&ﬁphﬁh%ter (5 rﬂ) was then added to the m xtur:eS'M

~J
K-
Q

L[ Z-OD fifdthylainad) Und 0. 9086 uded 19830 %5 bE S HINt i 1] 538! 1|dV,N-Dimethyl
tarted to precipitgte fromwater. The solid| 10 Was

AthedtBdd- Hb%ﬁhﬁl'lrﬁ {[r3at 191 0byd FDu$ 69183 3 SEBI urm ethane-1,2-

R ERE AT Nerebl ) | SR8 (S5 HE S R o ¢ | dismine
Chnﬁﬁghﬁxgn)ﬂbi)ﬁl 70X~ 92 (3590 (nk)2H), B46'(mé %H) :j3|:951 g. 43 gg,
?‘2 Hlﬂi)ydroﬂuwz?lﬂﬁe' 'rﬂﬁ 6&7)"#%5 3H§ (7 50 (H)c: 1H),

(7))

N WANP OO

;_%’Qar&r?ianﬁha 2.15 0. 85 (m 2H) 0.60 (m
; z 507. 15 Barml e 7LThe foll owi ng cdanpound

was prepared by the procedure of Exanple 78, using
3-[2- methyl - -(3-tri
—E!BE&;%E’“‘ met hyl - benzoyl ani no) - phenyl |
Al

56 Ex Compound NVR m z

%““e%éé((?r@f m& e ey oting -2 bheny1)-4-
oxo-:BQt &Q?/&rbquﬁakﬁohng—SG&T&x%ﬁc adid (Ekﬁmgl@t?’h @O@Hﬂg 8 21 mmol),

tr| uor onet hyl ) benzoyl ] 05-7

metibigming hagiontloriden Ham ). B (B00 g hrirash 1y ambhir 277
mg, Ez”ﬂ m%ﬁi) in é nglgorfgigg ﬂ'k)gy BWE{&&%& a@% &Sfi)r ? ED Thezprgjguct was

purlﬁécﬂ.b}@ﬁﬁlg)an ISC(WEj’Id&M‘h eﬁdxyhé-ﬁe(DAO)/do]g&m TOm} of white solid (69.6%).

NMEMWH&LHH&?&M 15D, %@éﬁb‘izﬁﬁ%@ %H)L\Srﬁ%iu}‘é) 820 (d, 1H), 7.89 (s,
1H)372§sﬁg } h@%@%ﬁ??@&'ﬁdﬁd%ﬁtﬂ% hRORAOY UE M AP)7.30 (d, 1H), 2.79 (s,

3H),0x95 @&, 3Hyil60dsoeH); maz479.ne- 8- car boxyl i ¢ aci d (Exanpl e
3; 100 nmg, 0.21 nmol), nethylam ne hydrochl oride
(134ny, 2mol ), HATU (98 ng, 0.26 mmol) and DI EA (277

Exaffiples®1lopmol ) in 2 ml of anhydrous DVF was stirred at

25 Ctor 2 h. The product was
The following compounds were prepared by the procedure of Example 80, using 3-(5-

{[3-(1-cyano-1-methylethyl)benzoyl]amino}-2-methylphenyl)-4-o0xo-3,4-dihydroquinazoline-
8-carboxylic acid (Example 3), 3-[2-methyl-5-(3-trifluoromethyl-benzoylamino)-phenyl]-4-
0x0-3,4-dihydro-quinazoline-8-carboxylic acid (Example 2) or 6-bromo-3-{5-[3-(cyano-
dimethyl-methyl)-benzoylamino]-2-methyl-phenyl} -4-oxo0-3,4-dihydro-quinazoline-8-

carboxylic acid (Example 4) and the appropriate starting amine.




purified by using an | SCO system (hexane-EtOAc) to

give 70 ng of white
wdago36236%¢ 1H), 9.60
1H), 8.20 (d, 1H),
(s, 1H), 7.65 (d,

Exgiyompound 79" Exanpl

7.89 (s,-51H),
IH),

solid (69.6% .
(t, 1H), 8.35 (s, 1H),
7.78 (d,

7.55 (m 2H),
S

7.45 (t,

10 NVR ( 400MHz) :

8. BOT/G#2005/002327

1H),

7.75

1H),

\ ) 0"')
eisigﬁ 90 15 The follo

g

5™

81 COSrpsll{le@ @?’Jn% nrepg
using 3 {[3 ]

nlnctﬂlyleétyh)ybl)mﬁz oyl

oL by RRET b
3 M(zrmatﬁbédy-eﬁry()%t ri
-4- oxo- 3, 4-di hydro-

(E?(’ﬁ%‘r%)f‘e 2) or 6-brd

) S s A o

ro-g

E)@@lbrpdamlda and t he

05/123696 PRCF/CGB2d

oGO, T 10DSTETH)E O

(1 -cyano-
18668 @ 2H), 8. 45 (d, 1H),
AL P

f1.887 omﬁnhyH) besz@y | ant
ui nazol i ne- 8- car boxyl
03768 (4.3 HDe 3 4A 6

S EIas RO

(\EL(\(\’)Q’)7 54-Ex

dp®0r @GpéHpt e starting am

f"r\rm L1

spxa

ne-

pl-e
Methoxyethyl)-

amine

- phenyl ]
d

hci d
25 WO

A

M5-8B-G-Craner b ( 1-

IG)?OOOJI—‘\I"\’\I—‘(I)I\J’\'
(

et hyfl p
I(d, H, 85 (BH(PQ) BOOKmxy ¢

1aPaHcls (088 (pa2Miaey
1590 & PmE LR,

JAR TR PRI Gry

qel{abwsar((ra d1€H]?13 80 (fns 6
23y 348 (@021(& 2. 9_Lﬁ—()sa .
529 G35 ey

'amne

o

Pt
' %ilﬂéthylethane-
8. 10

12-diamine
d,
S,

H), 537

1H),
1, |

el By,

ﬁ%zgd’é%téyﬂ%m%g% hyd
thhyl [3-(1-Cyano-1I -

qmza@d%yﬁ) bern

9%°"f§“§ 5, 111), 8

83 N\ i{?s ({Fk (et farloard no)

my@wb&ml)bawyﬂne 8

PR P2 by

samibbi) -2-rictbglphenyl2H
28%o(34- 3H) ,
diy
nefhyl et hane-
yl -
VNlcgploprply-4mebhy| €

\II’\OOOO Q_(D

- $RarbBkantildk. 7- 77 (

- 0X0- 3, 4- 1H),

S aghbgricginerolpe’ 3

12)"96 (s7118}5 9(951}&;131‘11) 7.
8. %iﬁs, Hé) 4%@48(@1 1121}4)8 402

t2|H/)_L718@r0mo¥H) BIBG, (S,
38, 78 Tt Shib i
13.00 (m, 1H), 2.16 (s, 3H),

1.80 (s, 6H), 0.85 (m, 2H),

0.65 (m, 2H)

g(ffoﬁ%)cs%% (s 1’15?’278% 6H'j,

7@0’( t

o5 (
83

1H),
) -

fl- OX0

1H),

Cyclopropyl-

L gmine

507
8.48

(., 1

2H),

84 | 3-(5-{[3-(1-Cyano-1-
methylethyl)benzoyl]
amino }-2-methylphenyl)-
4-0x0-N-1H-pyrazol-3-
yl-3,4-

dihydroquinazoline-8-

12.60 (s, 1H), 10.60 (s, 1H),
8.72 (m, 2H), 8.50 (d, 1H),
8.10 (s, 1H), 8.00 (m, 2H),
7.90-7.76 (m, 4H), 7.70 (t,
1H), 7.55 (d, 1H), 6.80 (s, 1H),
2.18 (s, 3H), 0.80 (s, 6H)

carboxamide

532

1H-Pyrazol-3-

amine




3, 4-di hydroqui nazoline- 1H), 7.66 (t, 1H), 7.50 (d,
1H), 8-carboxamde 3.00 (m 1H), 2.16 (s, 3H), 1.80

W@ 30056823696 0. 85 (m 2H), 0.65 (m 2H) 84 PCT/GB2005/002327
3-(5-{[3-(1-Cyano-1- 12.60-f8; 1H), 10.60 (s, 1H), 532
1H Pyrazol - 3- net hyI et hyl ) benzoyl] 8.72 (m_2H), 8.50

Ex %nﬁbﬂhndam ne am [nQme- et hyl phenyl) - 8 H¥z($S.MH) ,

4 oxo NI1Hpyrazol -3- 7 90-7 76 (m AH)

85 53 ES)-{(I -(1-Cyhna3]4-  1HQ.6(7(s55H], @,851(H) LH)G. 80 (60 1Ry(1H-Imidazol-
[ r oqui.nazol L1 .8 s, O6H .

eloled b0 oa) 9560 g bbb At g0y | ey ghanamine
@@ngm%mﬂeﬁ 1$ l\%@@}ﬁ é%{s{ aﬂ()ls @vaﬂo |- 10.60 (s,
85 (f I—K dazol
Tﬁ’t—[tiy(lléﬁ-ilmﬂambﬁzoyl | 219), 0275((91, 3191)7 6%050 (<, 1H), 8.40
hanani ne (m 2H),
ay%}‘{f@ ‘i"‘%g 8. 00 %ﬁi 7@[@‘3{@# azol 4- 2ty 7. 75
Hihya uindzéithe(8N  VRDIRBIO (410305 8,4H)2H) , 7.)50 (d,
LH) , 3 (m di hydroqui nazoline-8- 214), 3.02 (t,
.ngrbmzanrge(s 3H), | t8PboRE de 1.80 (s, 6H) 86 ‘
ImTO-="1
86 1 33(54{1%"}: 'géff‘%gzrgl rreHg'g? gst’ hW’)lbénz(oyﬁﬁ’g. 235% ? S, ﬂﬁ—ﬁﬁ%dwml_
53n7e@1f(lahyl§ﬂ'éhzoﬁ] 55 P9 am(squ)am@]cs}m) riefhyl phery’ZI dmine
flaw}hi Peﬁlymheﬁvlad H&&am ﬁfd PRS2y 7|70 (m
T 4y(1 ?Nél 3 &S'fﬂla(IhZZ(ﬁ’o “I% 7gd m,al—g% o imlH)
di hy roqtu nazol I ne- B- .10 S, , 1.70 (Is, 6H)
caqhéb;z?m di 87 3- (5-{5{13-7§.]w(@1&h)o7140(c1,41.}®)0 (s, 1|H,
S, , o564 bz Net =1 -
rﬁ@ﬂWrOé’elﬂw%lfﬁg'oyl _ 22{5%%2: 1-?‘1%’ %H3 65 (ld, 1H), 8.55
Iahlqi,g;(g}ﬁfalg - amino|} -2-nethyl phenyl) (d, 1 H), 8.10
96 (m pmine N (S-pethyl-1 3 14- 2H) 7 85

87 6}(53{]{@ (1 Eyﬁ@o-(lt t hil4.80 & dH) 210,60 (54116%0 114¢, |P-Methyl-1,3,4-
StethyibthyBoenzodts”  2Th:80 (s, 1H), 8.65 (d, 1H), 8.55 thiadiazol-2-
amino}-2-methylphenyl)- | (d, 1H), 8.10 (s, 1H), 7.96 (m, amine
N-(5-methyl-1,3,4- 2H), 7.85 (m, 3H), 7.60 (t,
thiadiazol-2-yl)-4-oxo- | 1H), 7.45 (s, 1H), 2.75 (s, 3H),
3,4-dihydroquinazoline- | 2.15 (s, 3H), 1.80 (s, 6H)
8-carboxamide

88 | 3-(2-Methyl-5-{[3- 10.75 (s, 1H), 9.21 (s, 2H), 467 | Ammonium
(trifluoromethyl)benzoyl] | 8.85 (s, 1H), 8.55 (m, 2H), chloride
amino} phenyl)-4-oxo- 8.30 (m, 2H), 8.01 (m, 2H),
3,4-dihydroquinazoline- | 7.70 (m, 3H), 7.55 (d, I1H),
8-carboxamide 2.20 (s, 3H)

89 | 3-(5-{[3-(1-Cyano-1- 10.75 (s, 1H), 9.21 (s, 2H), 468 | Ammonium
methylethyl)benzoyl] 8.85 (s, 1H), 8.55 (m, 2H), chloride
amino}-2-methylphenyl)- | 8.30 (m, 2H), 8.01 (m, 2H),
4-0x0-3,4- 7.70 (m, 3H), 7.55 (d, 1H),
dihydroquinazoline-8- 3.95 (s, 6H), 2.19 (s, 3H)
carboxamide
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15

3, 4-di hydr oqui nazoline- 2.15 (s, 3H), 1.80 (s, 6H)

8- carboxam de 88 3-(2-Methyl-5-{[3- 10.75 (s, 1H),
W®203/1¢%96 2H) , 467 Anmoni um %t rifl uoromet hyl)bernesyios/002327

8.85 (s, 1H), 8.55 (m 2H),-e%toride am no)
phenyl)-4-o0x0- 8.30 (m 2H), 8.01 (m 2H),

Ex3{ €omipbufa oqui nazol iimeMR. 70 (m 3H), 7. 55T, FZM
Stcarhoxamde 2 20 (s 3H) 89 3-(5-{[3-(1-Cyanoql-

90 1/06- ﬂr,orpg -3-BH3-(9- 21 |(19, 252(|sl) 1HY 68 0Anid), um | 585 | Cyclopropyl-

A A S T PR

nben2bP1]andin®x 2= 3 71.90(s( t81), 30 (nd, 2 (d 1H),
dj he;d‘lrj%%qaw gg};ol [ ne g (9% X }—‘) gﬁlg 5, 3H)
clahpbxphtmd)- Mo 2005/ ﬂz@s@ngw@m@wonm p7 -59 Ex

SRR MBI 70 S MADG BT S T8 & (] 19) 20 (5

cyhhyadrqumzbyheghy;) 3&)305()& 61:[51)0 57(%(11(20 (r2n_l) 2H) | ami ne
| ] ami no} - 2- m ,
ﬂ:%ﬁ?%‘ﬁ%r?%l\k 7.E5’«Pk)n?3@(1;1 2171) 40 (t, 14, 7. RO

4

:2

—~

CyCl Opropyt - 24-0X0- 3, & (o270 m—tH—+-85—s;
di hydr oqui nazol i ne-8- 3H), 1.50 (s, 6H), 0.50 (m
Exampld®ikxam de 2H), 0.30 (m 2H) Exanple 91

h h I)-N-{3 [8 [(cyclopropylcarbony

Y CIODAGI ALPANY M)A TR NS ZOlln 34

1 4b1%€t?h dey1 ure of
ol m@%’ Igymﬁﬁeoézﬁﬂl?é%o 4H- qui nazol i n- 3-yl) - 4- met hyl - pheny

I ] A3m(X@§ra nﬁN- [a r(ﬁeirm;1b~4n®¢ohd,lll Jpubapnaland @ﬂa)l 4- E)eﬁllmlrp?agﬂe;ﬂ]sgs (cyano-
dime%lga énrgn{lyjls) gﬁrbza E.Inprﬁri) %ﬁﬁﬂnﬁfﬁ ﬂq%r ?ﬁ@ Mg 8 " g?&%omc o%rqpag@mbonyl

W ks S <

for 1¢d. Fhe pwﬁpftewg;muin@e(i i@s amd@CONwReMwatOAb@toﬁ@vé 45 mg of

whitd Bid (%9*72/%&1%412832598 1}4?&7 gllq)(éi') 6, @252;,01?1)7812%%{')#1) 8.50 (s,

1H), 3H)S, (s,7LH528 00 (m] DY), 7285_3@1 (le 71‘r$) (m, 2,2}11)87 60%d, 31)) 2.33(B011), 2.18
s, 31&) 18%'?) 6}?) 8595((m 4H) mlz 506

Examples 92-93

The following compounds were prepared by the procedure of Example 91, using N-[3-

(8-amino-4-oxo-4H-quinazolin—3—yl)-4-methyl-phenyl]-3-(cyano-dimethyl-methyl)-
benzamide (Example 106) and the appropriate starting material.
Ex | Compound NMR m/z | SM
92 | 3-(1-Cyano-1- 10.50 (s, 1H), 9.35 (s, 1H), 516 | Methane sulfonyl
methylethyl)-N- {4- 8.50 (s, 1H), 8.10 (s, 1H), 8.05 chloride
methyl-3-[8- (m, 2H), 7.90 (m, 2H), 7.89 (d,

[(methylsulfonyl)amino]- | 1H), 7.80 (m, 1H), 7.60 (t,
4-oxoquinazolin-3(4H)- | 2H), 7.50 (d, 1H), 3.30 (s, 3H)

3

yl]phenyl}benzamide 2.15 (s, 3H), 1.80 (s, 6H)
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Exanpl es 92-93 The foll owi ng conpounds were prepared
by the procedure of Exanple 91, using N-[3- 15
W@ 30am23e96 4- 0X0- 4H qui nazol i n- 3-yl ) - 4- net hyl - phengB003/002327
(cyano-di net hyl - net hyl ) - bersfadni de (Exanpl e 106) and
t he approprlate startlng mat eri al . Ex Conpound NVR n z

“J

92— 3-{ TCyano-13 50— s, I~ 935 (5 16
E IVECF(HI&?}e s‘tlfonyl mtl\ﬂwpet hyl)-N-{4- 8.50 m/zl NF

S 8- _
93 ¢ Algs Eﬁ{[ﬂq_ﬂgcya%ool ¢ MQ‘S'(QQH)"FGS ﬁiﬂs— 3HP am(:?g] w 23

rgghylathybgnzoyl]aui t1b o%f(s,diﬁq%paggdl}f)n 3(}4H) - 211])1adlazole -4-

sn,°9‘32§b“, et %8“@'?' 61 06 ¥ 1 RS SR A F 5 0ol sy chloride

&RoB4-Conpound NWVR| (il ;21&) M959(&1 2H) 7. 80
5{1)*1 (5-{[3-(1-Cyanop-1I - } 65 (s, 1H),
yrroquinazakinol st h;&lln)%lé}aicﬁﬁl( ), iébé@ (Is, 1H), 9.00

gfL%{g?d%Q%%q%gfolh&#négg%(éar’oE%%@Qﬁ?oriag_ - 00

xert®xdmidem 2H), 7/95 (m 2H), 7.80

L h\ldr ool na_zal H A—3 \1| '| L ’)l_l\ +—65 /f 1Ll\ ~50

P AL Al AL A ! '
d, 123th|ad|azole4 1H), 218 (s, 3H) 80(s
ar boxam de Exanple 94 3-(Cyano-di net hyl - neth
“N-{4- net hyl - 3-[ 8- ( 3- net hyl - ur ei do) - 4- oxo- 4H qui na
3-(Cyala-dinigthyll metipti e Ny { 4- e tyr-8 FiR [ 8-rhethhy lsurside k4 ioan-4df-quinazolin-3-yl]-

he 3125-él3-(1-cyano-1-nethy|ethyl)benzoyl]anino
phenyl)

21 @%‘ﬁsé’en@bﬁ Iomrtso{gw( ﬂ@%ﬁioLﬂﬁreﬂrﬁéﬁﬁzaﬂkéﬂ]aﬂﬁh@} -2- metlllylphenyl)

anpl e mg phosphory
4-0xaBi, @élhadmnumgzolme&carh@mhcam (leanptes?e 16@ mg 0@2 mmol)) diphenyl

phospﬁ?rﬁ&z&%nﬁge 19 g(% m é']jrrfi?\ %tmg E)];é#u}a(an]ég 4ol oluff‘xﬁ e(10 ml) was

stirrélk REMSd fon S haMétHyﬂtﬁnihe QEM DTHF X3 thl ew Nstherd@ddedl t& thershqd:nsmn
at reflux for 1 h. The clear solution was treate

and te repcton Bb¥HES Wesragabrstisredpbraflxdes hb. Tie qwe}rﬁofpﬂm W@s Streated

bR 3BTRS o Bl o

stirrdd @ X 00e€ Ebnddyst The yﬂodhﬁ i ) pmiﬁﬁeﬂ bwah IISCGQWtdm((Ii&%le EtOAc) to
" NMR (400 MHz): 10,30 (s 10?, 8.80 (s 1@? 8.47_}_fd
yield 3 me of whire c4ic G354, WM ({00 Mikay 10045, (1), 880G, 11847 (@, 11D,
8.15( 1B 86 &, 10, F75 ), 7.6k Dyl ko (d B9, §35 (4, 1H), 7.45 (m,

1H), 7.30 (m, 2H), 7.06 (m, 1H), 2.50 (d, 3H), 1.90 (s, 3H), 1.60 (s, 6H); m/z 495.

[ ')h/\/\{nle\

Exa

Example 95
3-(Cyano-dimethyl-methyl)-N-{3-[8-(2-methoxy-ethylamino)-4-ox0-4H-quinazolin-3-y1]-4-

methyl-phenyllbenzamide

A microwave vial was charged with cesium carbonate (161 mg, 0.49 mmol), Pd,(dba);
(30 mg, 10% mmol), tri-tert-butylphosphine (0.15 ml) and N-{3-(8-chloro-4-oxo-4H-
quinazolin-3-yl)-4-methylphenyl]-3-(1-cyano-1-methylethyl)benzamide (Example 64; 150
mg, 0.329 mmol). The vial was fitted with a septum and purged with nitrogen.
2-Methoxyethylamine (49 mg, 0.658 mmol) in 1,4-dioxane (3 ml) was then added via syringe.
The vial was irradiated in a microwave at 165 °C for 20 min. The mixture was filtered

through a pad of silica gel and washed with DCM. The filtrate was concentrated and then




1H, 7.30 (m 2H), 7.06 (m 1H), 2.50 (d, 3H), 1.90
(s, 3H, 1.60 (s, 6H); mz 495. 15 Exanple 95
w®2008yz8a96 di net hvl - net hyl ) - N f PCT/GB2005/002327
3-[ 8- (2- net hoxy- et hyl am no)-6lt-oxo0- 4H qui nazol i n-3-yl] -
4- met hl - phenyl } benzam de A m crowave vial was charged
puriff K O RIS g B LSO S B bR e 90 mg
(55.3%) ofanwthite f@id( BIVER K4H0oMEzpxId- 30Hs, 1H), 8 10 (s, 1H), 7.90 (s, 1H), 7.75 (d,

i naza).inz 32yl ) -4- en--(- =l - hyl et
e 1 Gty ds kTl L3 o i & B8y T (om 200,
325\(h1aBH‘}V3139(f(st iR mot(l@ GH)S 94 498.and purged with _
i frogen.  2- hoxyet hyI anmne (49 ng, 0.658 mml) in
5 1 4- di oxane (3 m) was then added via syringe. The
vi I9 s irradiated in a mcrowave at 165 C for 20
£=2rhe nmixture was filtered 25 t hrough a pad of
si fThe ﬁ)lﬂ)@hn@&ﬂnpﬁﬁlﬁed.'ew prépdpedby THeeprbéddifeadfExa@tple 95, using 6-

concentrated and n WO 2005/ 123696 PCT/ GB2005/ 002327
broma3-(pnff3-fi-expngyl @sﬂu}ﬁ@%}hee%ﬁa/ﬂlﬁawﬁngrnmtwlplﬁnﬁg -Ngyclopropyl-4-

oo S A BT ;@8‘."‘?@@ nqle dopiopfthe e

10 matetd)., 7.90 (s, 1H), 7.75 (d, 1H), 7.70 (m 3H), 7.45

Exa

[ia%) 1D 7"2{'\7

EX1+€0mBowyi'(m 2H) 3. 2@@% 5H), 1.90 (s, 3H),|Wso|SM

o I .45 ) Ot g
%6 \:3 S’og? e% \éa&l 0by t he pr%ﬂéte%‘ﬂ gHéffgdggh'p]% %,Cg 3{5’(?]’45 N'Methyl
rrﬁé‘tﬁyl@t}(yg)ba-lﬁzt%yl- léﬂ;rﬁﬁ))}’ aper; 1H), 8I|H1 Gy LM}, W}QO)(@el’pr ] piperizine
nme en CloO
x8= %etﬁylah?ﬁyé}ﬂéur)nazg %ﬁ%(% Ey 6§<§'ﬁ17é@ (BRanp| e 90

PP o7 (5. {1 At TRs T APy o

1h&hylpipetddin-191)4-oks, | BOA (i 88, RyA2 (m, 4H), 1.82

(o arzezirs’ " bEndk R sibrny o0 Glapck 1

Je%}boxtzmﬁfe(m 2H), 7. 66llg§ml,m;opyl-6-(4- (m BH),

.20 (d
nmet hyl pi perazin-1-yl)-4-oxo- 3.10 (m 8H), 2.62 (m
4H), 1.82 3, 4-di hydroqui nazoline-8- (s, 3H), 1.40 (s,

Exapme 9% 50 (m 2H),  carboxamide 0.30 (m 2H) Exanple
3-(C%Zno-dimethvl-methvl)-N-[4-methvl-3-(4-oxo-7-pvridin-3-v1-4H-quinazolin-3-vl)-

phenvl]-benzamide

15 A microwave vial was charged with caesium carbonate (389 mg, 1.196 mmol),
Pd(PPhs)4 (26 mg, 7.5% mmol), N-[3-(7-bromo-4-oxo0-4H-quinazolin-3-yl)-4-methylphenyl]-
3-(1-cyano-1-methylethyl)benzamide (Example 51; 150 mg, 0.299 mmol) and 3-pyridine
boronic acid (36.7 mg, 0.299 mmol). The vial was fitted with a septum and purged with
nitrogen. 1,4-Dioxane-water (4:1), (3 ml) was added via a syringe. The vial was irradiated in a

20 microwave at 165 °C for 20 min. The mixture was then filtered through a pad of silica gel and
washed with DCM. The filtrate was concentrated and the resulting solid was purified by a
Gilson HPLC (5-95% acetonitrile-water-0.1% TFA) to give 83 mg (55.6%). NMR (400
MHz): 10.35 (s, 1H), 9.05 (s, 1H), 8.65 (s, 1H), 8.40 (d, 1H), 8.25 (s, 1H), 8.20 (d, 1H), 8.05
(s, 1H), 7.90 (m, 2H), 7.80 (d, 1H), 7.72 (s, 1H), 7.50 (m, 3H), 7.42 (t, 1H), 7.25 (d, 1H), 1.95

25 (s, 3H), 1.60 (s, 6H); m/z 500.
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3- (Cyan-di net hyl - met hyl ) - N- [ 4- et hyl - 3- (4- ox0- 7- pyri di

n- 3-yl - 4H qui nazol i n-3-yl ) - phenyl | -benzam de 15 A
wor@soave vi al was charged with caesi um car boret/eB¢®8902327

ng, 1.196 mmol), Pd(PPh3)4626 ng, 7.5% mmol ),

N-[ 3- (7- br ono- 4- oxo- 4H qui nazol i n-3-yl ) - 4- net hyl phenyl
Exampledgl 1- cyano-| - net hyl et hyl ) benzam de (Exanple 51; 150
—rrﬁ—a}O'X‘, 299 mmol ) and 3-pyridine boronic acid (36.7 ny,

| e Nv{ 3a[ 8- (Radiethiytairé no-gthioky ad4-ogprdtimunarolin-3-y1]-4-

&Erged g gltrogen 1, 4- Di oxane- water ( 1), (3 n)

met syringe. The vial was |rrad|ated in a
20 ATBuSFeNRN B f 91(1Je§§n&1 -fnﬁtrthﬁ&h?l)fN-[3Tt'83h§ﬁr25k§dﬂ%x\6/aﬂ{ hﬁﬁﬂzolm 3-
filtered through a I ca and washed wt

y1)-4p0uthy pheny[Henzamide Qégmudmé%%rlag,éw Hramobe >-cigoy leming ethyl

chlof e bt Hiorite 42 nEl 01 Speeihy PR H Sl (g angg 19 mmob) and
sodlm&d&@ mW()Zl%xﬁmBﬁ if Scetdrgel()lo nfl) Olas féﬂuxb% r,128. G‘Be sohd was
ﬁltergd ogash}_%wnh Hyeotoée, ggcll (i}l;l)f:arggq; The f@@ate dva)s fgq_()engqtef} ang¢ gxe resultmg

remd%%éx)(ag ’pugér?c% lg};lql ggl's_%% ’H%%S)Z(’S(WA) }g%%n%%@%eg Q/ )’%Fgéﬁé 8 EIVC 65 mg

ofWEEEFMEZ(Bﬁ)SMQDNWMOOG\Z{HzE)wrﬁSI(e, 198, 10.40 (s, br, 1H), 8.40 (s, 1H), 8.12

(s, 1 SRS T AP L B0 H. L0 704 30 Ty D :69.C. 28D, 3.50

031! 1 BOENBH), ReHEaGHe Assaispensi on of

(m, é}b(é-lsr(gnjg155 : %n Ii-%th (t N-?S-(S- hydr oxy- 4- oxo- 4H qui

nazolin-3- 5 yI ) 4 nmet hyI phenyl ] benzam de (Exanple 63;
Exa 96 0.219 mmol ), 2-diethylam no ethyl chloride
L'H’?-@hl oride (49 ngy, 0.285 nmol), potassium carbonate
3- (1@@aongnetﬁylk&vmmm {B-[878-(disdh Wit inodrds- 1(yh-11]-4 ol hhazolin-
nmol ) |n acetone (10 m) was refluxed for 12 h. The
il]-dmgiley Iphany ttbegzamidey shed wi t h acet one, and

h I

el t@%mh‘ﬁf e Gl AR AR PRy, ano-
met}(yfeﬂ%ﬂ%eamﬁlda (Exanhpée Q@250 gJ.G/xﬁO'(Fﬂn)ndl))wgi adlel %o agptditrile ( 4.00

ml). %ge at(ngmg %}éS%lrp'f % 5%%@0?' )was O %yed %g'l\?g],_érsrfe@]jlg%ép -2-yn-1-

amm%ctoc}b( 1 1 %5 %Qnélm Wﬁh%tm&rﬁ)%(l(’ﬂggj(w mg7 0GB rﬁﬁ‘o?%’ﬁ% Cul (10 mg,

0.05@ kimoll wetE z((ﬁpd GIM) the Tea®@Bon was md)inedﬂm%@for%@b eea@gon was then

0 A5 35 (- - I
d11ut8$ ﬁ(é?lﬁ%}f)%?ﬁ@%} €l¥eﬁe<%&%cl)qgh A poqg o&' él(aya ?8? c?]ncegtrated in vacuo.
The Erhk pbﬂducgﬂwi@idﬁ&ieﬂ'bﬁ%' g $1d§ﬁ§121?flﬂt(dﬁc -MeOH 10:1 as eluent ngmg 0.203
r onD- 4- 0X ui nazo

h
g (81 2 T(JMRegﬂé’ﬁcMHz) T Qailbigt Leh g D04 AR BT «mﬁa@? a5, 8.06 (s,

| d t@nj t
1), 98, B, 2, TR oo 89 (uOCT PRt 1), 356 ¢ 16,744
1H),f4c3d @yeH),2y8aNsN\s ), Best7H(y,) )P0 2esy BHY, 1.74 (s, 6H); m/z 504.

Examples 100-102

The following compounds were prepared by the procedure of Example 99, N-[3-(6-
bromo-4-0x0-4H-quinazolin-3-yl)-4-methylphenyl]-3-(1-cyano-1-methylethyl)benzamide
(Example 27) and the appropriate starting alkyne.
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re
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am ne (0.103 g,

action was then d

|tered throuagh a

1.
(57 ng, 0.05 mmol) and Cul
waodosd2zmmel t he reacti on was

ad of Si02,

25 mol). Wth stirring Pd(PPh3)4
(10 ny, 0.050 nmmol) were

rmed to 60 C f orpdr/oB2008©02327
h EtOAc (50 m) and

and concentrated in

i luted "

Ex vd

LLS)

oUempodii@ crude pr
um Et QA Mo 10

1000/3

1H
(
2.18
m (A
pr
br

y

PQT
3-
N

d,maml)/1-3 Y6<'§9 (t

NvRyaurob- |sz)
“rﬁeé%aﬂyf%N

287§

ttarai QIRsPRd - 1

SRR S ¥xd e prod;
- 4-°0X0- 4H qui n

rrpmh&zn’en-l?:ﬂlé)t hyl )

1%@% e stargifln

(1- Cyano-|- 10.59
Met hyl prop-2- net

L1 —aS )
11089 (5.5, 93549, 281@.60

¢ Y Gl eRsT T,

" 1IHB,067s AU @.98-7194) (m.4. 36

MRt was purified on

c olignt Nl vina N 2

4&/29 5.0P

/Q1,
g90 1H)/-,Methylprop-2-
7. B dine
2H) |
S, 6H);

S were
6- 30

(d,
3 2.07 3 , 174
@Hiﬂgg(ﬁ'ﬁe%)ﬁbl EEX r% co ousl

f I 3-
gﬁi‘}&ﬁ) 595;6‘312@ ?4§3?ph Eyl](rs-(l-c
el ¥é, 2l ERhdpk el D7) | and | he

%ﬁ*&g@n%&@%ﬂ);@?ﬁ -63f

100
($6HHH), 9.35-9.28 (m| 490
lethyl)-N {4- | H)

(s,

(s,
(sl

(s

1H)
; 5mgt§a§l’ph
(1?3/#]@ 'H‘?

rﬂlmzaxqmlenazol i n- 3

1011 |—|)N- {8 [893 {Aspinoptdp:

98795
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Example 103
3-(1-Cyano-1-methylethyl)-N- {4-methyl-3-[6-[3-(methylamino)propyl]-4-oxoguinazolin-

3(4H)-yllphenyl}benzamide

3-(1-Cyano-1-methylethyl)-N-{4-methyl-3-[6-[3-(methylamino)prop-1-yn-1-y1}-4-

oxoquinazolin-3(4H)-yl]phenyl}benzamide (Example 100; 0.05 g, .102 mmol) was dissolved

in MeOH (5 ml). Palladium on carbon (10 wt %) was then added and the reaction was placed

under 1 atmosphere of hydrogen and stirred for 8 h at 25 °C. The reaction mixture was filtered

through celite and concentrated in vacuo to yield the crude product which was purified on 40
g SiO; using EtOAc-MeOH 4:1 as eluent to yield 0.040 g (79 %) of a white solid. NMR (400
MHz): 10.53 (s, 1H), 8.40-8.38 (m, 1H), 8.30 (s, 1H), 8.08 (s, 1H), 8.03 (s, 1H), 7.93 (d, 1H),
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Example 106
N-[3-(8-Amino-4-0x0-4H-quinazolin-3-yl)-4-methyl-phenyl]-3-(cyano-dimethyl-methy])-

10 benzamide

A suspension of 3-(5-{[3-(1-cyano-1-methylethyl)benzoyl]amino}-2-methylphenyl)-

4-0x0-3,4-dihydroquinazoline-8-carboxylic acid (Example 3; 466 mg, 1 mmol), diphenyl

phosphoryl azide (550 mg, 2 mmol) and DIEA (258 mg, 2 mmol) in tert-butanol was stirred

to reflux for 12 h. The clear solution was cooled to 25 °C and concentrated under reduced

15 pressure. The resulting residue was purified with an ISCO system (hexane-EtOAc) to yield
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Preparation of Starting Materials

Metheod 1
N-(4-Methyl-3-nitrophenyl)-3-trifluoromethylbenzamide

A solution of 4-methyl-3-nitro-phenylamine (3.64 g, 24 mmol) and 3-trifluoromethyl-
benzoyl chloride (5 g, 24 mmol) in DCM (100 ml) was treated with triethylamine (4.85 g, 48
mmol). The mixture was stirred at 25 °C for 20 min. The reaction was then quenched with
water (50 ml) and stirred for 15 min. The solid was collected by vacuum filtration and washed

with hexane. A second crop of solid was collected from the filtrate to give a total yield of 7.78
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(d, 1H), 6.90 (s, 1H), 6.55 (d, 1H); mz 216. Method 4
Method 4

3-Cvyanomethyl-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
hours. The reaction mixture was quenched with water (50 ml) and extracted with EtOAc (3 x
100 ml). The combined organics were dried with Na;SO4(s) and concentrated under reduced
pressure. The resulting residue was purified by column chromatography utilizing an ISCO
system (hexane-EtOAc) to give 7.2 g (70%) of a colourless oil. NMR (400 MHz): 7.90 (s,
1H), 7.86 (d, 1H), 7.60 (d, 1H), 7.50 (m, 1H), 4.10 (s, 2H), 3.80 (s, 3H); m/z 175.
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Meth | Compound m/z | SM

8 Methyl 4-chloro-3-(1-cyano-1-methylethyl)benzoate | 238 | Method 5

9 2-[4-({[tert-Butyl(diphenyl)silyl]Joxy} methyl)-2- 421 | Method 6
thienyl]-2-methylpropanenitrile

10 2-Methyl-2-(2-thienyl)propanenitrile 152 | 2-Thienylacetonitrile

Method 11

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

A solution of 3-(1-cyano-1-methylethyl)benzoic acid methyl ester (Method 7; 5.5 g,
27.1 mmol) in 100 ml of THF/MeOH/H,0 (3:1:1) was treated with lithium hydroxide (1.95 g)

in water (20 ml). The mixture was stirred at 25 °C for 12 hours. The volatile solvent was
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Method 14
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)
benzoic acid (Method 11; 3.4 g, 18 mmol), EDCI (6.9 g, 36 mmol), HOBt (2.43 g, 18 mmol)
and diisopropyl ethyl amine (3.48 g, 27 mmol, 1.5 eq) in DMF (30 ml) was stirred at 25 °C
for 12 hours. The reaction mixture was diluted with DCM and then washed with water and
brine. The organic phase was dried with Na;SOa4(s). The solvent was removed by reduced

pressure and the resulting product was purified by column chromatography utilizing an ISCO
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carbon in hg[dr azi ne drate

019 T FMERESTH UM HUEMATLRS frod T el feal h AcHD (& TED, 770 @,
r . I

D, T Oy PP (R AP R T PP, 2Rl CPIMRT 898 o
m/z298ncentrated. The residue was 10 purified by colum -

chr omat ogr aphy using an |1 SCO system (hexane-Et OAc) to

give 3:7 g (91% of an orange gum NWR (400 MHz):
MetRoPP6 (s, | H, 8.00 (s, I H, 7.90 (d, I H, 7.70 (d,
— 1IH), 7.55 (m 1H), 7.05 (s, 1H), 6.80-6.87 (m 2H),
3-(6-Bramof4zoxqinazoli 8(4¢H  yIRHmethylbenzpic acBlH) ; mz 293. 15

Met had . 16 ) .
o VSR drlg-broma dionaingEs i YCAR eyl oTis QMsiod 13: 50
0.13 @%lﬂwh@iéﬂl‘ﬂked under nitrogen for 6 hours in 6 M HCI1 (1.2 1). The reaction mixture
3(@6 br ono- 4- oxoqui nazol i n- 3( 4H) 2“14 net hyl benzoat e
was

¢changl thgresgliing pro@cggawlsecwg @yrfg tiphe d h¢ peled was washed with
watep bd {e%%@ thQf 1P, hlﬁi‘é dﬁatblgal% 1y dried llj.Fl&er?va&um gﬁ% tﬂeﬁ%&ka%h with a

wWas Ccoo ting pro
smalﬂ: G)ﬂnbemtoé avaoy eftianbt. ahe Multfﬁlg@r&hict d/amasllemn@'d'llmulckn @?G/ield a
er to.renove_tr
whitglénsty G0 AV RLA0R M%résé% leh: 52838, £ g9, 110, 8.00
T; t t Il ected
(m, %{9 ?@Irt rat}!i})gzg?cgd ﬂg gqs,l& 3 [ hgl ngisvicgedegolei d.

NVR (300 MHz): b 8 38 (s, 1H) 8 29 (d, 1H), 8.07 (dd,
égh 8.00 (m 2H), 7.74 (d, 1H), 7.59 (d, 1H, 2.17
H; mz 359. 25 Method 17 N Benzyl oxycarbonyl -3
N- Ber(z@tolsv'y@ﬂaorfw BX@UbMBZRb i Ruthatditd-34H)-vhy- BBk i 1aR1ihd ne
3-(6-Bromo-4-oxoquinazolin-3(4H)-yl)-4-methylbenzoic acid (Method 16; 8 g, 22

mol) was suspended in anhydrous toluene (50 ml) and treated with triethylamine (3.3 ml, 24
mmol) under nitrogen. Diphenylphosphoryl azide (4.9 ml, 23 mmol) was added dropwise
while stirring, followed by benzyl alcohol (4.6 ml, 44 mmol). The heterogeneous reaction
mixture was heated to reflux for 12 hours. The reaction mixture was then cooled and water
(250 ml) was added while stirring vigorously. The layers were separated and the aqueous

layer extracted several times with EtOAc. The combined organic layers were washed
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3- (6- Brono- 4- oxoqui nazol i n-3(4H) -yl ) - 4- met hyl benzoi c
acid (Method 16; 8 g, 22 nol) was suspended in
wa@etgdewees t ol uene (50 mM) and treated with  PCT/GB2005/002327
triethylamne (3.3 m, 24 -M8sl) under nitrogen.
Di phenyl phosphoryl azide (4.9 m, 23 mmol) was added
i [ I I
sequggf_agwr\?ﬁ@x \ﬁ%emg{ ?5 §1‘_i|jh it NAICOVER) Y BERAY analbﬁﬁm x 25

e heter ogeneous reacti on m xt ure
ml), thas driedwith NaSOgF). The solvent? wemuresiovih ender aieducedpressure to afford

o whip ol SO0 hAORL s, RS Roh RePet LR RTRAE 1o,

7.73&!161}1)!@3%%%3 8H)2Y &7 (£3Hyaskedeseveral times with
t OAC. The conbi ned organi c |l ayers were washed WO

2005/ 123696 PCT/ GB2005/ 002327 -70 sequentially with

Metlwadtﬁf[ (1 x 25 m), saturated NaHCO3 (ag) (1 x 50 m),
rine (1 x 25 m), then dried with Na2SO4(s). The

3-(5-2@hine 2t Heliphe@ Vo \besino3iEfuihedligedofy essure to af f ord
a white solid. NWR

( SN—Q_qq;ylogyc@gbw’l—Z»1(%Dbr01801§60)f0a3ma1q]ﬂn—3 (4:}1) Wé)}:a-(lpet niline
(Metﬁo@3 ?%;74‘ 5,51 O(rmnoﬁ s sgsp]ezd&ﬁm 3050 HBT acehif AcidanlyBiited vfkgrously at

25 °C Andermitoger tahyogphereyd) 246hdnrs rﬁm&d-aqeﬁimmdawam redncmﬁé under reduced

press?f&q%e %‘%!jtgééﬁgﬁrﬂi}“’éﬁ?‘?qeﬁé”hl%%ﬂn?rﬁf%‘%g& ld'ﬂ;? he_l_lﬁymeje separated

and thE 8q e8P %@gﬁ&tﬂaetea Q&oriirtinhdd VAREEICA @aihd c@ﬂﬂnﬁ:ﬁ'of%a%ﬂ: layers were
vigorously at 10 25 C under nitrogen atnosphere

washied us:qalean wish aatari(t xaéurml),waélrzrtefﬂrblahl@%r{@l@r(l Memmlédand brine (1
x 25 YIETR G A RAROD gl BB AE BV B b B o

afforkl&yﬁﬁhtees?bhﬂalt:llvﬂd(%)e\MHa) 7t3-8RgmM7Hb, 752 @AQH) hes @pmm med 330.
organic |layers were washed sequentially with water (1
X 25 m), saturated NaHCO3 (aqg) (1 x 50 m), and brine
Method 1& 25 nl), then dried with Na2SO4(s). The sol vents
=—were renoved under reduced pressure to 15 afford a
2-Mathylt B (4 alethylpyidiR- erd\ddﬂémtrﬂe 5-8.2 (m 7H), 7.2 (s,

2 2. 15 Me d ..
%‘é 42%%%2114%@93 & HO9Iyp i) S%%iﬁ%emlPHOP%nemmle (2.48.g,36
mmo%)‘ \Eéﬂé%&ol@em SbhHyBuls %lﬁ@ne((?yO 99) Q’ost%ss@tgn mhﬁleﬁg}ﬂilsllamde (13.5

nmet hyl propanenrtrile (2. mol ) wefe
mmal) waoddded and therbaation weas trcﬂuxed éor(lsh) The)reaqn@st\@s $hamruenched with

satrp ARy i ) Pty AR s RS R 015 s 50 . The

combiHeN6iaesic \phise waalredatigiMas0e ans C(B\lfdéﬁiia(té@zrma)cu@ﬂﬁylélldﬁhe crude
m xture was extracted with Et OAc (2 x 50 mI)

A
reactisvPAed YV datrcrysHigdonidse dexanes ENGSO arluent giving 0.870 g

ated in vacuo to yield the crude reaction
(60&¥%£2§IM| ch was purified on 40 g Si 02 hexanes- Et OAc
5:1 as eluent giving 0.870 g 25 (60 %9; mz 161.

Method 20
2-(1-Cyano-1-methylethyl)isonicotinic acid
2-Methyl-2-(4-methylpyridin-2-yl)propanenitrile (Method 19; 0.870 g, 5.43 mmol)

was dissolved in water (15 ml). The reaction mixture was heated to 60 °C and KMnQO4 (4.3 g,
27 mmol) was added. The reaction 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 1 N HCI and the aqueous
phase was extracted with EtOAc (4 x 25 ml). The organic phase was dried with MgSO,4 and
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Met hod 20 2-(1-Cyano-|-nmeth | ~ethyl)isonicotinic acid
2- Met hyl - 2- (4-nmet hyl pyri di n-2-yl ) propanenitrile

w@ dwshzdod9; 0.870 g, 5.43 mmol) 30 was di sSOP@EGBRVS/002327
water (15 ml). The reactionixture was heated to 60 C
and KMO4 (4.3 g, 27 mmol ) was added. The reaction was

f : i

con Bl ey AL ol MBI Wbt B o 40550,
using EtthaWOI{I lﬁﬂd!steluﬂ:nt gifving ONVQAG (68rPd);tne 19ueous phase

was extracted with EtOAc (4 x 25 ml). The organic

phase was dried with MgSO4 and WO 2005/ 123696
Methsd 2{382005/ 002327 -71 concentrated in vacuo to yield

rude reaction product which was purified on 40 ¢
~ Si DRe folloiwing Emmm%\@a piepatedzhy the peasedyge of Myptiged72) uging the

nmz Met hod 21 5 The foll owi ng conpound
appré%réat?ﬁtg% ?fy“lt he procedure of Method 20, using the

| Meth

g€ starting materi al pVeBigpgCompound mz SM 21
jtert- Butvl benzojc acid 179

ws’é'.'

21 11 Geeit-Butylpenzdiowidyl| benzene| 1'Met| HerrAitNEY-gthyBenzene
borprBet-iy)i—chl-orob—ahzbate10

/—\ZObI s(isobutyronitrile) (500 ng) was added to net hyl
Met B4 or o- 3- net hyl benzoate (2.50 g, 13.54 mmol ),
nmosucci nimde (3.00 g, 16.93 mvpl ) and carbon
Metlivé Br(aodmh@nétbd)-A5hlornbdnzodbe sol uti on was heated to 80

IR ITE R RCA L U DR LN —"

(2.568] 13t 1 ARBIL Neorf)inbwc%ﬁﬁni/éfé% ©0 %c eHbHE ?ﬁ:ﬁ@l) hfld YABMPtetrdoride (50
cFude product was purif 0 g usi ng

ml). be avlgorEwa@nbeatdt to 8@s°Cewm1@ ﬂmmng 570194 hbn@rezba@g goqlabtoodS, °C. The

reacorE s Tt Ry PR B TR SIS DT Bl i ponsegraced i

vacuoMEB&H€plodu&4v g, putididd 4n V(U@ Siovasieg Bekkhaes-ESc 20:1 as eluent
t hi enyl net hanol (5.0 g, 43.8 mml ). The reaction

giving Z7UBE76%; M6EA8d to 0 C and treated with
tert-butyl chl or odi phenyl silane (15.0 g, 54.7 mmol) and
was allowed to stir 6 h. The reaction was warnmed to
MetR&d €3 bef or e bei ng quenched by the addition of
m ). The resulting
HGHECT) Rt OAc (3 x 125 ml). The
corbh&HudD 118‘6 m@faa@ﬁnmz%w@@éw mtmmhfdlmel(eladaedlt@@

m), dried wt ,_and concentrated i1 n vacuo. .
thienphreetbano €5.0 gad3. Bmmnplaoﬂmtam mpighuiré esl cerled ) Y snd)lzeated with

tert—gutyfc]:glo?&i( ghenylsﬁgl% 51‘)0:, %4 2 mr%loﬂ%rr]xh was allowed to stir 6 h. The reaction
was warmed to 25 °C before being quenched by the addition of saturated aqueous NH4Cl1 (250

ml). The resulting mixture was extracted with EtOAc (3 % 125 ml). The combined organic
phase was washed with brine (1 x 100 ml), dried with MgSQs, and concentrated in vacuo.
The crude reaction product was purified on 120 g SiO; using hexanes-EtOAc 10:1 as eluent
giving 14.8 g (96 %); m/z 353.

Method 24
2-(5-Formyl-2-thienyl)-2-methylpropanenitrile
THF (5.8 ml) was added to 2-methyl-2-(2-thienyl)propanenitrile (Method 10; 0.260 g,

1.71 mmol) and the reaction mixture was cooled to =78 °C. To the cooled reaction was added
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giving 14.8 g (96 %; mz 353. Method 24
2-(5-Fornyl -2-thienyl)-2-nethyl propanenitrile 30 THE
w@ 2008/1d6¥6 was added to PCT/GB2005/002327
2- met hyl - 2- (2-thienyl ) proparmnitrile (Method 10; 0.260
g, 1.71 mmol ) and the reaction mxture was cooled to

126 by s i) BBREREH 7N SAREG A heHEhe BB i P R xesuing

bright ¥ellowins gturt wamalldquletmsanﬁs)l lr,be(fq)remhﬁimusaDME (Or3p®. ml, 4.27
he re ultln bri [ | ow m.xt l, t
mmal} 179 3064 1A $IEiBRo B ARHATAP DS SRR 18 68 B “Cubesore Deing

quenth®d e6y eﬂ@ad@i@lgﬁ df ydt@raf%ﬁrah{i&ﬁls N "(23536111)' qrﬁe i‘t@ﬁltﬁg'xﬁxkﬁﬁe was
for C before being quenched by t

extatdIoECoAo ot 0 abd he gombinsd KEZTI( B serivRs Wit with brine (1 *
[tir ' 5 ted wi.t h. Et. 3
s0 i e B Beadnate S sRrE bRk et ER TSR tRold Re71 & o8

%) ab & c¥loutssmil) mA18ed W th MySO4, and concentrated in
vacuo giving the title conpound, 0.271 g, (88 9% as a
colourless oil; mz 180. Method 25 10 The foll ow ng

Metﬁ@d‘%’und was prepared by the procedure of Method 24,

the appropriate starting material. Meth
Coiﬂb@fdhldwmﬁgccﬁhﬁ)cﬁﬁd was prepared by the procedure of Method 24, using the
{t [tert-Butyl (di phenyl)silyl]oxy}nmethyl)thi ophene 2-
appr%ia%ﬁ%a%e“ ar bal dehyde Met hod 26 f4-(f ftert-But

YT TOXyY e Ny )= 2=t nrenyr T et nanot
Metil y H‘é}rtigut yl (di phenyl ) silyl]oxy}lnethyl)thi %ﬁer es%

25 caf b By ) a8 fe32.mol ) 388S | Method 23
di >s§:{[sgh |?§eﬁ{?¥1agg$%}o§y}?ﬂn) ylgl\tlglé)ll—g&e(o 792 ¢, 20. 96e °

mTJPZ)fb%ld%hydﬁdded in one portion. After 1 h, fhe

reacttomwas——caref UIIy qucnulcu Wt TSt u'LiUH of
saturated NH4C1L(250 ml). The resulting m xture was
Metkod 2@cted with EtOAc (3 x 125 m). The conbined

organlc phase vvas washed with brine (1 x 250 m),
h megiyd)-2-thierpd]meteansl gi vi ng t he

D RS P Ry Bt
3. 99tg|;1®0 48 tﬂrﬁcl)qurmdismlvaismanﬂbirmh (30asb. NaBH{ 98792 g, 289 mmol) was
. Metho
addefisn PR W%tfhﬁzwr)l Iy the;feapian Was FEsiily awschedivith paeltienof
saturl[af%'dle@?‘ &1(350 9. ’f*ﬂé‘ yééﬁwg nar kl%ré aés Esltkacva@smma @ x 125 ml). The
ert-but’yl (di phenyl)silyl]oxy}ne [) -
combined organic phase was Washed with brlne (1 x 250 ml), drled w1th MgSO,, and conc. in

vacuo giving the crude reaction product which purified on 120 g SiO; using hexanes/EtOAc

5:2 as eluent giving 3.99 g of the title compound as a colourless oil (98 %); m/z 384.

Method 27
{[5-(Bromomethyl)-3-thienyl]methoxy} (zert-butyl)diphenylsilane

Anhydrous THF (45 ml) was added to [4-({[tert-butyl(diphenyl)silyljoxy} methyl)-2-
thienylJmethanol (Method 26; 4.2 g, 10.98 mmol). Phosphorous tribromide (3.56 g, 13.17

mmol) was added dropwise via syringe and the reaction was allowed to stir for 1 h at 25 °C
before being quenched by saturated aqueous NaHCO; (250 ml). The reaction mixture was
extracted with EtOAc (2 x 250 ml) and the combined organic phase was dried with MgSO4
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t hi enyl ] net hanol (Method 26; 4.2 g, 10.98 mol).
Phosphorous tribromde (3.56 g, 13.17 nmmol) was added
wa@lempae®ses Vi a syringe and the reaction was al | BOEGBR@S/002327
stir for 1 h at 25 C before73oei ng quenched by
saturat ed aqueous NaHCO3 (250 ml). The reaction

I
ond ke St T Dao bR B Ao et pERR T AR R 20
S1022ﬁ@5{e1-2536% IIBCITdsCﬁi’dmgivﬁlOgZEZU g (76 %o)amtk 4Gncentrated in
vacuo to yield the crude reaction product which was
purified on 120 g Si 02 hexanes-Et OAc 10:1 as el uent
Meﬂg(';d/'gg}g 3.70 g (76 %9; mz 447. Method 28 5 2-
dr oxymst hyI - 2- th| erl1yl I -2 malt hyl propanenitrile

AL D BBt 2 SRR o

2- thlgnﬂlpﬂiﬂélh}}l ropadéWlitsid (lMd:tﬁﬂd 91 0.88®L r AN A MUB1ution of
fluoride 1n THE (5.25 nmol) was added dropw se via

tetrabytylapyeorawa flugede e BIAE (A5 wmola Wap addedidsorsyise Viagyringe and the

n
reactn B Efofec 6 S 6r PERCR ANENRGE bERL LB SR0 SAMARacous
NH,€Et (Banl) 2The elctivh)miande tae exteatisdneith Eddga(d € Spma$ endwe combined
dried with entrated.in vacuo to
orgapig@hase s 4rgge¥?§bwgg9ﬁ 8B EQnaRAT A e ¥1F]é‘cFX6 HW%B rgjction
prod?ét%lﬂ?%%‘?ﬁ—lf@dq%f%@ %1(%%6@5&@@&]}1&2 Ngs OuédtQiding 6270 g (71 %);.
;. m 15 Me
m/z B2 4- For nyl - 2-t hi enyl ) - 2- met hyl propanenitrile To DVSO
(0.277 g, 3.55 mmmol) was added DCM (10 m ). The
reaction was cooled to -78 C and oxal yl chloride
Methéd 2¢5 g, 1.78 mmol) was added dropwi se via syringe

an he reaction was allowed to stir for 30 mn at
2-(44Hormyk-2-Henydt-Znmethydpropapesdrila i on of 2-[4 20

( L‘gg nggb '1317 %%SB *&Hj&lxg']a @tﬁéﬂ%ﬁﬂ%&ﬂe rhécltlgn i gooled to

78 ?JtE aho gty \chiorkig(0.02% gahGJS irineol) @as hdded dnasvisd h@\wﬂngeﬁand the
stir for 30 mn. at th tenperature. Triethyla

reacia AR lgwen (6 ige P9 TR 8t PISGPREARS dhd M ORI OL o
(hydfBSme yiReed ]W&h&h&oﬁﬁn@éﬁi d;\/léthb(i 5. DR - 48 Ihmol) in DCM

or e "bel ng dguenche ed aqueous
was (126 @dddd) drojfflmse veasytringaamd bhe m¢aet1msvas hidoweaktorséc chdSO\Amlnhat this

tempging, PagyREira) S8 a ndB el S MD ot SRl o PR G was

allowd®ioGvdrieio @5 waewith Qatihl @Perdr @délme WeihE GuehdBedOWith fszlt@ﬁlted aqueous
on 40(9 Si 02 hexanes-Et QAc 10: 1 as el uent_gi Vi ng

NaHEQzq3504n]). hhe repgiion mpttaigdvasghgpextracted with EtOAc (2 x 50 ml) and the
comg’lhgc} o@éﬁﬁ%hase%&sh&le%%ﬁl Mggb?; RRE 0GienfrAER BIVICLS tc?}glegl the crude

reaction product which was purified on 40 g SiO; hexanes-EtOAc 10:1 as eluent giving 0.262
g (99 %); m/z 180.

Method 30
5-(1-Cyano-1-methylethyl)thiophene-2-carboxylic acid

To 2-(5-formyl-2-thienyl)-2-methylpropanenitrile (Method 24; 0.271 g, 1.51 mmol)
was added 7.5 ml of tertiary butyl alcohol and 4.5 ml of 2-methyl-2-butene. The reaction

mixture was treated dropwise with an aqueous pre-mixed solution of NaClO, (1.22 g, 13.60
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To 2-(5-fornyl-2-thienyl)-2-methyl propanenitrile
(Method 24; 0.271 g, 1.51 mml) was added 7.5 m of

wa snsizeeye but yl al cohol and 4.5 nml  of PCT/GB2005/002327
2-net hyl - 2-butene. The react74n m xture was treated
dropwi se with an aqueous pre-m xed sol ution of NaClQ2

e LT e

for 3Uhainr &S5t iCorefotexbeivelatiles wetd remesed hroder BﬁluuémpresﬂurQ g h€resulting

before the vol es. were reno d .
crudg praglut wet D] B |Sﬁuﬁadede aueies NAtBR LT il iR axtpgetag with
EtOﬁ@(Sjﬁ ak ‘?qu)Aalql‘é%HfouN@ a%e Ms Waﬁhe@r\ﬂltl?ﬁﬁﬁ@ﬁt ) ml), dried

e conbi ned organi c phase

thhMgSQashté dorw. trhvdone gevnegLO 26921190 7o) ds p exchits solid; hn/fx/g96)4
and conc. in vacuo giving 0.265 g (90 %9 as a white
solid; mz 196. Method 31 The foll ow ng conpound was

MetR6®BRr ed by the procedure of Method 30, using the

T appropriate starting material. Meth Conpound m z SM 3
E %ukwsng Corap I YAy IrGRAFR IHBA @r@EélaF 196 4athed Hbu amg the

40 Met hod 32
appré;? q\gﬁ%ﬂ&gl n- Elr vyl sul f onyl ) benzoi ¢ acid A sol uti on of

Meth ( dUnpamd fonyl ) benzoic acid (1.00 g, 4. pdygmol)SMn
DCYM (10 i) was treated with norpholine (3100 nf

31 45)3- (rtr(bYan0€Llemetlpwlaﬂ)yl)th®pb¢ne§ﬁcarbwcyhtchleldr eaclPon |adethod 29

+5-gtene W09 HE—amg—extractet—wHhE-OA

Tl
LJ \.IUCII\JIICU \'J L™= A\ rre

organi cs were washed with NaChsat) and then dried wth
Methbd$4(s). The organics were then renoved under
— reduced pressure to give 1.10 g, 89% mz 272.
3-(Mgplainisd-glaulian Hbemtmic feilll owi ng conpounds were prepared

by ,t h ro of t.hpd 3 appr.opr at
o RS b Bt A SRR RO 0 m
was aez(téd G/ﬁthdﬂldipﬂolﬁief(& lof ayity 433 bengil ¢ e@ﬁvpl AZE 306h] W F&ction was -
cl opr opyl am nao) sul fonyl l[benzm c acid 241
quen@b@d yyﬁhoé EI e)qv@f:ﬁgdv@gliwq g ogganics were washed with NaCleay

T Y YR -

givedi KBg) 898 m/n2THE (25 ml) at 65 C Di-tert-butyl
di carbonate (17.2 g, 0.079 nol, 1.2 equiv) in THE (20
m) was

Methods 33-34

The following compounds were prepared by the procedure of Method 32, using the
appropriate starting material.
Meth | Compound m/z | SM
33 3-(Azetidin-1-ylsulfonyl)-benzoic acid 241 | Azetidine
34 3-[(Cyclopropylamino)sulfonyl]benzoic acid 241 | Cyclopropylamine
Method 35

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
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added dropwi se over 30 min. The m xture was then
refluxed under nitrogen for 12 h. The reaction was
w@eombaBer® 25 C and the sol vent was renoved uneEr/GB2005/002327
reduced pressure to give a-\W5-2005/123696
PCT/ GB2005/ 002327 -75 brown oil. The oil was
b R B S B P RO AL (i DT LS B R et was
addedlats thetsohmed Thrr soﬁltmnnwasrwn‘e& €orsi iircandihe siliearpas cenimyed by

filt on. ca, was then. repeat ed. Wt
Altrafjog o AL e Py Mrhee itk B e T st o' thrther
prod@testREbctedMEnS IV WerdRbAbARARKA BEnRNHate@ nﬁ&éﬂtr&ﬁtceai pressure.
under reduced pressure. 5 The resulting dgtel | ow solid

The waslting yeldaiv splichwaswashed anth hexanendendr draedgio\gevellst. D g gf dfe desired

prodﬁ{l‘)?sgﬁ g\@%?\(]aﬁgg@%t 8@2?@_’{91;1_)’3}%@% @q%zb'\%% géo?gn,, (1%11)6,.66 (s, 1H),

2.55%s,38)(B55 @HH).1. 55 (s, 9H). Method 36 10 tert-Butyl
(3-am no- 4- net hyl phenyl ) car banate A sol uti on of
tert butyl (4-nethyl-3-nitrophenyl)carbamate (Method

Met,’}ga 3¢0.0 g, 39.6 mml) was dissolved in EtOH (220

The solution was treated with 10% Pd/ C (650 ng)
tert-Butg] (J-aned-omethyRdrenylhbadvangeanat or at 50 psi of
ul. ti n

h f h, Th
! RrR BRI LA Py BB e e CTr bnd 35l 0.0 8. 396
mmdlm% d1§§)‘ﬂ\5l€‘€iqg Eﬁ(‘)ﬁS@% ﬁll} th 'S.(IS’_lDﬁU@n G4s &c(zét@d (vﬁ)ﬁgﬁ)% NVB((650 mg)

and p_la{)ed @ aBEar( I;Iyd@gpnat@r 209 (psl of hyldyogeg fdl2h.1L h@@egu.&ﬁnggqq)utlon was

ﬁltergghm)}l%ﬁc?egfesﬁll\(/iet %;f]fr%ats ﬁ%r%k})ﬁe A9 %rz }eggfeai p(ris(§u1'6q8 give 8.68 g
(98YINSIR(300) MHzZ): |6e$ehyd5 08 (o1 19y, HBIse d( 1415) %136 @7mml9)(s arn{; 2.09 (s,
~acetic amd}&l m) were refluxed in toluene (100
3H).flet2 1056 (o $H). zi ng a Dean-Stark trap to renove vvater
The sol vent was then renoved under reduced pressure.
The remai ning solid was dissolved in DCM and washed
Method 87 wat er. The solution was dried over Na2SO4 and

the solvents were renmoved under reduced pressure. NWVR
M%?Q@@%M&QE—ZMM 89 (m 2H), 7.51 (t, 1H), 7.31
( dA s%hgtron%fgjanglﬁo 3315'3:th0x3M;éh£k9g aég S(??/ I%; B8 Wimol),

hoxy- 4- oxoqui nazol i n- 3 -nethylphenyl
tﬁethydtaﬁlt;ﬂmmta@e @ 5901, 370 oxmadj and acetic acid (1 ml) were refluxed in toluene (100

mi) % @%Hﬂ%@% ljalggéagn%er%zt élu?nxwﬁ"veovggter( l&f%e sglgfegi Was%lgen 1eioved under
reduCedt prodsaee. hgﬁhﬁbﬁhlﬁg e6lYd Waadibsyddein D Ned wathedlvBh MRiter. The

1. 13mvle) were refluxed in toluene (10 m) for 12 h.

solutippewa vei NS @rnddbe saherats W@r@u@@avqs#le@gwéu%ﬂdd)r@aﬁ@re NMR

o ES AU gty (113

Method 38

tert-Butyl [3-(8-methoxy-4-oxoquinazolin-3(4H)-y1)-4-methylphenyl]carbamate
A solution of 8-methoxy-4H-3,1-benzoxazin-4-one (Method 37; 200 mg, 1.13 mmol)

and tert-butyl (3-amino-4-methylphenyl)carbamate (Method 36; 138 mg, 1.13mmole) were

refluxed in toluene (10 ml) for 12 h. The solvent was removed under reduced pressure and the
residue was purified by column chromatography (silica gel) using EtOAc-DCM (3:1) to yield
90 mg of a white solid (21%). NMR (300 MHz): 9.56 (s, 1H), 8.19 (s, 1H), 7.73 (d, 1H), 7.53
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90 ng of a white solid (21%. NWR (300 MHz): 9.56 (s,
1H), 8.19 (s, 1H, 7.73 (d, 1H), 7.53 WD 2005/123696
wWERONSEERH005/ 002327 -76 (t, 2H), 7.38 - 7.48 (PCT/BH2005/002327
7.25 - 7.33 (m 1H), 3.89 --®%95 (s, 3H), 1.98 (s,
3H), 1.45 (s, 9H). Method 39 5
-t R - 0 o]} 4(
(, 2}3%623830' o o’nﬁ? '?%ilgrt'ﬁ}y(irﬂ 180 e R O% %YL BIA0L b8 (4 GRH) 1.95 s,
9H).[ 3- ( 8- et hoxy- 4- oxqu|nazoI|n 3(4H) -yl) - 4-
nmet hyl phenyl ] car bamate (Method 38; 1.00 g, 2.62 mmol)
in dioxane (25 m) was treated with HO (4 Min
MethbP3¥9ne, 25 nl). The mixture was stirred at 25 C for
“fETTT A@prOX|nater 50@6 of the solvent was renoved
;i p g )rdngg sol uti on was

so ved | uti on

et Equi%lf-?ﬁtho T .%Oawns?olﬂ%h'? 2

metﬂﬂpﬂeumcamatt@ Vel B8CL.60 gt heR ﬁmmmﬁ;s(hmdnla (ﬁ Eﬁﬂ:wasTda@ted with
mbi ned sol vents were dried over Na2SO4

HCI &%N&@rﬂlemd%w@e?m BUteEdY #rsdisred ab2g oC é‘i’rv]e? le Appgoximately 50%

of thégglgi?tﬁfasgﬁﬁgl/%!. %gi kfe‘ﬁuﬁfﬁ{bs;ugé'\éﬁ (tE;QgeéMK)lg iﬁ)u%n]wis dissolved

in 15( ol oﬂ.\w&tzr d@he $>H- oiﬁhé’ Sol(tion Whd adjést&bto( 12, byltll'k addtiod of NH,OH. The
15 Met hod 40
i s GO R SR A RO i gmbined Selveiis e died over

NazS@) ﬂlﬁ'c@ﬁgéﬁltﬂaféd%aéﬁbre@&%d pressure ¢ to glve 0. 4 g &54%) as a pale yellow foam.
Am no- 2- net hyl phenyl’) - 6- (4- hyl di azepan- 1-

NM&I(}lethio] 91 R0, Bilb At A T3 (o aEh; 7@4 (d, 1H), 6.69 -

075 JapHIE 00 PR S0 bk A oo P PR St T 1 @

triethylorthoformate. Method 41 The foll ow ng conpound
was prepared by the procedure of Method 40, using the
Met prlate startlng mat eri al . thh Cbnpound SM 41

2 B\mSm%(%m@mﬁylﬁt@%ﬁhﬁnyh%a&epml‘@’()hyinazdlm 4(3H)-one
4-di azepan-1-yl ) benzani de
was Ereme%w%n&ﬁr%n%@é Mgy ihylmepyl weldrppthyl- hadliazepan-1-
yl)b&ﬁ%me](tl\yétﬁ&ﬁ W@ﬁeﬂ?ﬁﬂh@f&ﬁﬁ[@d by a reduction of
hyl 1 di aze [-yl)-N(2-nmethyl-5-nitrophen

yl ) 2

Method 41
The following compound was prepared by the procedure of Method 40, using the

appropriate starting material.

Meth | Compound SM
41 3-(5-Amino-2-methylphenyl)-6-(4-methylpiperazin-1-yl)quinazolin- | Method 43
4(3H)-one
Method 42

2-Amino-N-(5-amino-2-methylphenyl)-5-(4-methyl-1.4-diazepan-1-yl)benzamide

2-Amino-N-(5-amino-2-methylphenyl)-5-(4-methyl-1,4-diazepan-1-yl)benzamide was
prepared by a reduction of 5-(4-methyl-1,4-diazepan-1-yl)-N-(2-methyl-5-nitrophenyl)-2-
nitrobenzamide (Method 44) with H; and Pd/C.
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30 nitrobenzam de (Method 44) with H2 and Pd/C. WO
2005/ 123696 PCT/ GB2005/ 002327 -77- Method 43 The
wo edosodengy conpound was prepared by the procedee®BGB2005/002327

Met hod 42, using the appropii-ate starting material.
Met h Conpound SM 43

Metlo i N0- N- (5- am no- 2- et hyl phenyl ) - 5- (4- net hyl pi per azi

=t-_ Method 45 yl)benzam de 5 Method 44 5-(4-Methyl-1

4- Thafodlpaingl sophpould (s pedpasdd-t5- the proopdien pf Methadi 42; okiag the
zam de . .

apprepriaje NG Imateralyi azepan- 1-yl ) - N- (2- net hyl - 5- ni t r ophen

MCYH qé)}lﬂh}“l’ pDeNnzam de was prepared Dy an am de bondg SM
coup g o

43 5- ( 4-AmideyN-(3.afniflo-2zaaetaviphenyil)-5-24-metiydpipaaoincl -aci d | Method 45
(Method 46) with 2-nethyl-5-nitroaniline. 10 Method 45

Th(?ﬂ)b?flzélmicf?g compound was prepared by the procedurle

of—vettrod—A4T—usTg—the—appropriate starti g

material. Meth Conmpound SM 45

Methbd 24 Met hyl - 5-ni t rophenyl ) - 5- (4- et hyl pi perazi n-1-yl) -
42- IVélt hod 47 niltrobenzaftri ?e 1tr Met hod. 46 .

> S£L A H a2 cH—C—at—{)

5. I+ 1 A di Az e 03 o

o S b Pty PR % Rl was
prepdredby lay lamldelbatidapeplnpeof 5-20mivtityhd dl-didzephae- 1fyd)-R owirotgnzoic acid

0 und s prepared by the procedure of Method 47,
(Metgegﬁ?ﬁg) ‘f’ﬁ’é\ﬁ@%ﬁg?lé%mt’éﬂa@&éﬁi ne Meth Conpound SM 47

5- (4- Met hyl pi perazi n-1-yl)-2-nitrobenzoic acid

1- Met hyl pi perazi ne WO 2005/ 123696 - 78-
Methgdr4$-82005/ 002327 d ains 1. A conpound of formula

(1 )Fhe following compound was prepared by the procedure of Method 44, using the

appropriate starting material.

Meth | Compound SM
45 N-(2-Methyl-5-nitrophenyl)-5-(4-methylpiperazin-1-yl)-2- Method 47
nitrobenzamide
Method 46

5-(4-Methyl-1.4-diazepan-1-y1)-2-nitrobenzoic acid

5-(4-Methyl-1,4-diazepan-1-yl)-2-nitrobenzoic acid was prepared by reacting 5-

fluoro-2-nitrobenzoic acid with 1-methyl-1,4-diazepane.

Method 47
The following compound was prepared by the procedure of Method 47, using the

appropriate amine

Meth | Compound ' SM

47 5-(4-Methylpiperazin-1-yl)-2-nitrobenzoic acid 1-Methylpiperazine
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Re M~ R ~-NNRHA(R)N 3 R%. 5 RA NS5 (I)
wherein: Ring Ais a5 or 6 menbered carbocyclyl or a
wh205/186penber ed heterocyclyl wherein if saiBCT/GB2005/002327
het er ocycl yl contai ns an - N8 o ety that nitrogen nay
be optionally substituted by a group selected from
Clailg20; 10 R1, R2, R3, R4 and R5 are independently
sel ected from hydrogen, halo, nitro, cyano, hydroxy,
trifluoronethoxy, am no, carboxy, carbanoyl, mnercapto,
1. su}\%ﬁgguﬁdo%ghg@ (D: Cl_6al kyl, C2_6al kenyl,
C2_6al kynyl, C1. 6al koxy ClL. 6a| kanoyl ,
Cl_6al kanoyl oxy, N-(C 6aIR<(yI ) am no,
NN- ( C1_6al kyl )2am' no, Cl.6al kanoyl am no, N (Cl
6al kyl)carbarm MF 126 2car bamoyl, N -(C
1_6al kyl ) urgi do

Cl_6al kyl RQ he e| p 0 2

Cl1_6al koxycafp . 6al ky ) )

N, N- ( Cl _Bal k ph/a Cl. honyl‘dm no,
car bocycl yR-"R1% et R cycl yl - R16-; ~"wherein at

| east one R, R3, R4 and R5 is not hydr ogen;
wherein R, RRR3, R4 and R5 i ndependent |y of each
ot her may be optionally subs( ituted on carbon by one
or nore R8; and wherein if ‘Said heterocyclyl contains
wheréfh: - NH noi ety that nitrogen nmay be optionally 20

substituted by a gqg@@ﬁcsel ected fromR9 R6 is

seRIgAds 3 p orD arbpgyelyl ai g p @1 6 Wre%rgwlyl wherein
if salﬁrhe%:g% om&flﬁ) ﬁ%'ﬁ% ?fﬂ{n%fle a?{%?{f%%é&éﬁ:lgnﬁfgg%éimnally substituted by a
groufgel etk sty Rz°c1 6al koxy, Cl.6al kanoyl

Nh_??% kg& yqlr)délgnriarﬁ S,n(c:iep ciegé{/ )Raira]anfr}f gﬁ*nﬁgdr%epdlalo nitro, cyano,

hydrg-xI\,f5 %ﬂ'ﬁ{d;%l%l(@%ggﬁ%n\}\% e'%rareﬂlﬂl'gl(gz géa%l%a@%ylf %érgéﬁﬁﬁ haminoyl, ureido,

Ci.salllyl 8@ debeyyla b eatkpmyl, I(I;l(s@ﬂm@aI(kyal)(mdy,hl{é]rm}klanoyloxy,

Cl . .6al 6a| sul nyl.a
e bt Ry X IR, Ryrndmte, SRET AR Tidpmpn.
% (,@n(tyl)mabdlﬂoy@ qb@(bl gaukﬂ%r@lao czarzb«:(c, Wkﬂmﬁr&do M /8kylS(0),
wherein if said WO 2005/ 123696
Wheqe@ja @2@@5ﬁ@@1g2cycarbwgyl N-(C,.¢alkyl)sulphamoyl,

N,N-(C,.salkyl);sulphamoyl, C,.salkylsulphonylamino, carbocyclyl-R'S- or heterocyclyl-R'®-;
wherein at least one R', R%, R, R* and R® is not hydrogen; wherein R, R%L R} R*and R®
independently 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’;

R® is selected from hydrogen, halo, nitro, cyano, hydroxy, trifluoromethoxy, amino,
carboxy, carbamoyl, mercapto, sulphamoyl, C,salkyl, C;.¢alkenyl, C;.¢alkynyl, C,.salkoxy,
C.salkanoyl, C;_salkanoyloxy, N-(C,.salkyl)amino, N,N-(C,.¢alkyl),amino,
C,.¢alkanoylamino, N-(C,.salkyl)carbamoyl, N,N-(C,.¢alkyl),carbamoyl, C,.¢alkylS(O),
wherein a is 0 to 2, Cy.salkoxycarbonyl, N-(C,.salkyl)sulphamoyl,
N,N-(C,.¢alkyl)asulphamoyl, C,.alkylsulphonylamino, carbocyclyl-R'’- or heterocyclyl-R'’-;

wherein R® may be optionally substituted on carbon by one or more R'’; and wherein if said
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het erocyclyl contains an -NH noiety that nitrogen nay

be optionally substituted by a group selected from
WOR2005R23606 a substituent on carbon and is sel et BEdBRI06H0V2327

hal o, nitro, cyano, hydroxys794rifluoromethoxy, am no,

car boxy, carbanoyl, mercapto, sul phanoyl, C1.6alkyl,

hetex%yglg (E)‘?xn an %%?é%%g?rﬁg?%ﬁ?o@ﬁion%%s'fiﬂf?&yll)y a group

Cl°6 oy oxy,
seled\bd\ﬁrélﬁlR | kyl ) 2am no, C1. 6al kanoyl ani no,

G:I 6a|b§%| )Igaqmcgafnlg(%/nndng is gelff(tef 6alha}/o Can:}tl)glrcr)DKydroxy,
trlﬂ@o.rﬁéthK )éﬁﬁ‘l'i@ Qﬁl\blox cﬂrl{aﬁloyﬁ Qﬂlé?&’dﬁt@ WhpRamBYl, C,.calkyl, C,.¢alkenyl,
NN-(C_6al Kyl )Zsul Cl1. 6al kyI sul phonyl am no,

p
Ca aa;m@@@agkpxmlgalk@nomeémaa@mlyxy, W6 cenlkyBping, K7 ray

nally one or nore

NNE{EEQG Rarging: &1 ua%a%l %lg%ﬂg‘g% T Ergd &Xﬁc"}rgam%lal ns an - NH

N,NA0] &lﬁvyl)tzdsaatbamﬁlr@g@nqym)a bﬁelemta @rn)ab Ry Cs sidisdxytatbegly1by
oup selected from nis selected from 1-4;

N- (Gim%hélu)wlmh@él%|Méfs<co{salkwl)q%lyhﬁaox InG1-edifydsudphogy lmannt -
carb&%lcl)}ﬂgs a(ﬂ(ixe@xﬁc)}/gf Kmd@ﬁgr@ﬁ B o ﬁgh Jn%ﬁg sﬁ%ﬂﬂ@d 8n carbon by

ni'tTo, cyano oxy,’ trifluoro xy,
one mambm@', ; andnvieerey lif sankhaterptyrlylsohpharany NH- (ﬁiolstal thatInitrogen may

be opioTgy RANUHEADY SRR BR SR a0, T oo kanoyt

N N'1£ (et M&)l%%}{&em% GdsIT %7 |n‘?d§3 BtQhe same or different;
aI kyl)carbamoyl, N, N-(C 1_6al Kyl ) 2car banoyl ,

Cl ,alR Ph&RY arevindapendentlyiselegted &om halo, nitro, cyano, hydroxy,

win el SRSy, S Pebs ) SHUROPIRY By Ot E ey,
Ca. sallair@@ QY Ghkbx iR O 6a¥kﬁn6}ﬂt©f6@wﬁbwb7cﬁl\9(cl éﬂih@l)@inmd?S R10

and R12 independently of each other 20 may
N,Ndfpt ﬁaélﬁd}zwlrguﬁsﬁqlkwwnaﬁo é‘éw(%mallmlf)%rﬁ@n@yh m)r e R14;

NN Ay O B PN SRRy,
N~(@ gl steaneny, &, N- @mlkmﬁulﬁhﬁmoiﬂlﬁ aﬂiﬂylﬁﬁlﬁh@ﬂ@mmo

carbl)c%(gzgg%ld e nthle%:(jscglcfsy? g(n%}’d IRMECt cr;@f?ndentlgefj@h other
may 'bg%%ﬁ‘fly)subﬁftutea%g cgr%))ﬁ Q one M‘ﬁl%?e' R! 4Rar%ilwhejsreiiﬂb’lfJ 549 )ﬁ@terocyclyl

5 or C-6alkyl and s is 0-2; is -N
contalng e AYIE( mplety that m)nqgm@)ay be oﬁ@aﬁy subsbomad ngrouprselected from
RS -N(R22) SQ2-; wherein R22 is hydrogen or C -6al kyl and
’s is 0-2; R9 R11, R13, R 5 and R20 are independently

seRé‘cméaarfdmﬁa@l@abéfmbnﬂ}%l&eddkmﬁwdmct bond, -O-, -N(RZ')- -C(0)-,
6al kyl sul phgnyl , Cl1_6al koxycar bo } carbam)
-N(M)p@z GO 14RO TS OB A O N GE e Pb s e is hydrogen

I oxycar bonyl, benzoyl and
or € ea'ﬂ@fland Pgshr%%yl R14 is sel ected fromhalo, nitro,

&b - -Nvm%;bxsc(a)f u—fg(kfé)clmm HOCOIN (R tsl-(mt)]@mqmm”) or
ar bo r banoy a phanoy
‘N(ﬁwgtgﬁlw w ﬁé ﬁé‘@'ﬂ%ﬁn Oé?h%? g‘i%f E acet oxy,
meRhyRé nRﬁoRlseJﬂM’a ri}erhﬂdeﬂhﬂ@{t@)éleﬁmeﬁ%onﬂj celdmn1a8] Afanoyl,
N- et hyl - Nt et hyl anmi no,
Ci.¢alkylsulphonyl, C, 6a1koxycarbonyl carbamoyl, N-(C;_ealkyl)carbamoyl,
N,N-(C,.salkyl)carbamoyl, benzyl, benzyloxycarbonyl, benzoyl and phenylsulphonyl;
R' is selected from halo, nitro, cyano, hydroxy, trifluoromethoxy, trifluoromethyl,
amino, carboxy, carbamoyl, mercapto, sulphamoyl, methyl, ethyl, methoxy, ethoxy, acetyl,

acetoxy, methylamino, ethylamino, dimethylamino, diethylamino, N-methyl-N-ethylamino,



10

15

20

25

30

WD 2005/ 123696 -80- PCT/ GB2005/ 002327 acetyl am no,
N- et hyl car banoyl , N-et hyl car banoyl
woRNsd2set hyl car banoyl N,N— i et hyl car banoyl , PCT/GB2005/002327
N- net hyl - N- et hyl car banoyl , "hyl t hi o, ethylthio,
met hyl sul phi nyl, et hyl suI phi nyl, mesyl
acetyéamxylbsimrmtbyiwrbameylhbs@h)dca:barycbyl Hdembylmrhgmoyl

N,N- R} @&hw -Irrrxgg‘l&’ - -F b%gxltoﬁg pi@%l?()ﬂﬂxé%)}}ylth@ 8}ethylsu1phinyl,

ethylShIBBinkY hne%leﬁﬂﬂylsﬁlphﬂﬁﬁ%ﬂhoxﬁartﬁ)n@h HRGStboBAl | Y
accept abl e salt ther eof; with the Pr ovi so that said
N-m@byip\dghmn%@, Nethylsulphamoyl, N, N-dimethylsulphamoyl, N, N-diethylsulphamoyl

h | - 3- [ 6- (4-met hyl pi perazin-1 -
OrNWe)?h J%)%%MS{JQ) 5‘5‘?’% 3(4H) -yl ] phenyl }i soni coti nam de;
ora@laﬁndctéuhdﬂryoadbbpt{\lﬂe g&t theteo8- [ 6- (4- met hyl pi per azi n-

with gue(pg)@éxgg ?}g.zgq»ﬁué;grﬁs%llgl%]}g notH)Z-c)(Aoro-N- r{]X kt)heyrI] ZSa{n (91 methylpiperazin-1-

yD- 4%'(’:1%%%1{1 %) RRRA B R%A Aipnteey b - Anaeaw AaRahITs-fo-4-

uor o-
methylpipazadind1-13)-f @x0quinetdini 3i# By Beliany I}bghenddo Be@uéthanona)-N- {4-

methy g AR B RS D P SR B PR FeRydy: 3-Buoro-
N-{4%10% lm@ur%t%ﬁe%h)azmlﬂ ﬁl%’:lo};bﬁﬁé(ﬁ[ﬁ 8@H)-yl]phenyl}-4-

3et ¥N | -3-[6-(4-meth per azi n-
(riflqorgis o mastycni e 2o o PTG} bestndipgeszin-1-y)-4-

OXOCglll n){az%h % y%k[hg]il)(lﬁb%?%asﬂl p ?%ﬁﬁi - All Irileﬁlyl 3-[6-(4-methylpiperazin-

-yl)-@oidqulna%oﬁn—BGtH)a}ﬂ plﬂﬁjﬂ@bdiﬁxm)d&eNZm?ﬂnd&)yl 3-[6h-aicohpiperazin-1-
4-di azepan- 1-yl) - 4- oxQqui na

yl)-4{z<aqogH1.n32((lmﬂ (%4H)Sy|l]})bﬁy,l1£}ﬁ }( id et -tebatlasoethexy)benzami e 3-chloro-N-
{411%;}?,)1%[@ (g%g‘f}%gﬁﬁ 3( 4 )MSP{[ A% e nypgﬁk)g??@md IoI 22 epan-

yl]phfbnmisbmcpﬁm&r{nde,rﬁaﬁ-ldyflludﬁe-wz{4mteﬂ;yl1 346-(6xoethylnh2alidzapBr-1-yl)-4-

oxoq&ﬁq’%%élﬁ%%ﬁﬁp%g? ﬁe@ggrgge mﬁt,lpoxl -Nrj#-methyl-3-(2-methyl-4-
oxoqgm%nhr{l@f@btﬁgp%ﬂ;mex&a)m@ 19¢l4] RBIRG ANL [dEmetRy]- A (Z-aiREAd

formu , Or_a pharnaceutically acceptable salt
oxoquinarelisf-3 (44B- sd)pé%rcmélbenmmldb aim1 wherein Ring Ais
phenyl, pyridyl, thienyl or pyrazolyl; wherein said
pyrazolyl may be optionally substituted on nitrogen

2. byAzogipouid sefemtRALY, bﬂﬂpﬁ'&&acd\hﬁﬁl@ ﬁbcEﬁt@ble&aE $hereof, as claimed
Cl_6al kyl . 3. A caonpound of fornu (1)
in clgpgl WheEin RiogiA | gﬁ I%i’@ﬂlé‘p?)ﬁl%ﬂyé’ thigpyl ctwraé@%yl \aéereméﬁmrazolyl

may b8 gBBRRY S5t ML of kel BLF ST Pica Rom ROk aerau S
Ciedilpdr oxy, 30 ami no, carboxy, carbanoyl, Cl 6al kyl ,

C2. 6al kynyl, Cl1_6al koxy, N-(Cl _6al kyl )am' no,
N-(Cl. 6al kyl ) carbanoyl, N -(Cl.6al kyl)ureido,

3. ClA%Hg)\bhﬁanPMiaqm BPa phAhReSEhY amﬁmb@rsalt thereof, as claimed
het erocycl yl -R16-; wherein at |east” one , R2, R3, R4

in eithariclrn I o nlatmﬁwdre@@@n wherein R, R2, R3 R4 and R5

| PRRETREatS o 52 e S 0BT B B8 g, bcrons
aminBCddreBa0 0arbBRBR2 T, salkyl, C,.alkynyl, C ¢alkoxy, N-(C,.¢alkyl)amino,
N-(C,.¢alkyl)carbamoyl, N'-(C,.salkyl)ureido, C,.salkylsulphonylamino, carbocyclyl-R'®- or
heterocyclyl-RlG-; wherein at least one R', R%, R®, R* and R’ is not hydrogen; wherein R, R?,
R? R* and R’ independently of each other may be optionally substituted on carbon by one or
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-81 nore R8; and wherein if said heterocyclyl contains
an -NH noiety that nitrogen may be optionally
waeamstiziend ed by a group sel ected from R9; R8 iBCT/GB2005/002327
sel ected from hydroxy, am ndl-d 6al kyl, C1.6al koxy,
N-(Cl . 6al kyl )am no, N, N-(C1_6al kyl )2am no,
moreG&; 6ad Waael ifisaid heteboyClyl Eaitdiyd JrcNHamoiety that nitrogen may be
het er ocycl yl - R19- R10 and R12

optiopplipe pbsa@Ed By %groégéﬂ\é\ggigf’%y be optionally _
S UIQS{SIS%H% €4 ot f?ﬁ{rgﬁn o, €1 CalRY1, @Kﬁ?kWN -@ ‘Qa 418in0,

sal eteroc cont a| ns an nol ety t ha 19
N,N (ﬂ:f.daﬁqda)@amnmabe&allapbylamaid W-@lkatkiybearbameyl oa hgtemgyclyl-R

e SR ARy B o 5 S RS ea gp carvom

by oneCKrcl))l&l@ R24)and WHeeS R ifsafdetdrdcyRYd lcOMeihs ad ONHO nitiéty e nitrogen
are in ependentl sel ected from Cl1_Gal kyl and

may B4 optidrially pulstibsed by a grawp sRegted fromeRnhoxy. 4. A conpound

fLf 1 h bt
oL H e PR RE B £ 5 SO R - or
_C(olﬁa(RZé) Wﬂé@gﬂlnzll isliydvogeh; glorrpoulnd oL for][rul a (Il) orda
maceut i ca accept abl e salt_ thereof, as_cl ai
PRb R Ao m e R ISR aN -1 8 SRS s and

on d is selected fromhal o, Cl1_6al kyl,
Cleg %o%??& Cl 6al kyl S(O a wherein a is 2,

Cl. 6al kyl sul phonyl am no, carbocycl yI R 8- or 20
het er ocy wherejn R7

4 cupsermaradopfrpdkish Oh§ PRHBIAGR W%‘J%a“ﬁigm{)‘%ﬁi thiegeot, as claimed

in ar@%n@%?@fﬁuﬁé’ PN M On R iEHAROgenRL8 is -S(O S or
2-; wherein R22 is hydrogen and s is 0-2. 6.

A conpound of formula (I) or a pharmaceutically

5. 2|C .G%apkélpgd&ﬁ F%‘f‘l{r%e@e agﬁ‘?s fa{&{&?ﬁ%a&%pﬂaglegsgﬁv\lﬁé?gotoés claimed

inant e\WEklaghs 04 VAtereiy be the sane or different. V\D
5/ 123696 PCT/ GB2005/ 002327 -82- 7. A Cag 08
f oRymifl supptjtue@n qyeborand ppsefectqdriyory halg, 6y-catky 15alkoxy,

C).6alkylS(O), wherein a is 2, Cy.salkylsulphonylamino, carbocyclyl-R'®-
heterocyclyl—Rls-; wherein R’ may be optionally substituted on carbon by one or more R'%
R'? is selected from halo or cyano;

R'® is -S(0)s- or “N(R**)S0,-; wherein R* is hydrogen and s is 0-2.

6. A compound of formula (I), or a pharmaceutically acceptable salt thereof, as claimed
in any one of claims 1-5 wherein n is selected from 1 or 2; wherein the values of R’ may be

the same or different.
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RNR R4 (1) wherein: 5 Rng Ais phenyl,
1-t-butyl pyrazol -5-yl, 1-nethyl pyrazol-5-yl,
w@ysd2389e/l , pyrid-3-yl, pyrid-4-yl, thien-2-pT/6@B2005/002327
thien-3-yl; R, R2, R3, R4 &8 R5 are independently
sel ected from hydrogen, chloro, brono, hydroxy,
am réoanoyl , net hyl,
7 3&% ﬂcﬁ’?ﬁg?nf%“é%‘?‘g“p ", 3-met hyl am nopropyl, 3
-acetyl am nopropyl, nethoxy, NSmethyl carbanoyl,
N- (2- et hoxyet hyl )car barmyl NH(2 10
di met hyl am noet hyI
N[ 2- (i mdazol -
3(amnoﬂnom1
(acetyl am no)
(et hyl am no) ,
yn-1-yl, NR orgPesyl am no,
(dlnethylan1no) thoxy, 2- (di et hyl am no) et hoxy,
(di met hyl am no) y&opoxy, 2- nor phol i noet hoxy,
nor phol i nopr opoxy, 2-(piperidin-I- yl)ethoxy,
2- (pyrrolidino)ethoxy, oxirany t hoxy,
whedid:| - met hyl pi perazi n-4-yl)propoxy, 2 15
(pyrrolidin-1-yl)ethylam no, 2-hydroxypropyl ami no,
2- Ripigosnis phenyll -1ydYugylpydaaoti 53pl, 13nethylpyrazol-5-yl, pyrid-2-yl, pyrid-3-yl,

yl 2- d- 2-yl) et hyl
ool ATLARMBRTBAEE: 51 ") e o ™
azgl igh R2 RYIAM e ufdébéﬂ%i%ﬁﬂsl &@écb@lwhhgafdgyﬁ ki 0?8, bromo,

t et rahydr ‘of uran-2- yl met hyl am no, 2- met hoxyet hyl am no,
hydrgxy, pmp@cpﬂc@ﬂwxyr (gprl)emqyﬂ),ynq?(ylné dlmethylammopropyl 3- methylammopropyl

3- acetyf:arrﬁgﬁgporg%g}i a&%ﬁggg\?%{ylylca?q%o%ﬁrlg%y 'e&%%?&ﬂ}’l %r%a%)dyl N-(2-
d1mdtlilyl&ﬂirl@éfhly})aarhhlﬁﬁylnm'qar(bﬁial}&o1 4- yl)ethyl]carbamoyl 3-(amino)prop-1-yn-1-

5-met hyl -1, 3, 4-t hi adi azol - 2-yl am nocar bon){ ) )
yl 31(aget§amm03gpazloyn 124143- @g(;tbblﬁwmrﬁa- -yn-1-yl, 3-(dimethylamino)prop-

n R .
- ?f W—k&kl@ﬁﬁ%?& ¥n S lngl ?3%0 %rgfﬁegzﬁlgﬁéyr thdl\é{h’ylammo)ethoxy,
3- (dm)ﬁthydhmﬁloyprppqi)gyc a-zrmbrphelyio,ethoyy,l FImoiphobagpropoxy, 2-(piperidin-1-
yl)etﬁ%}j ge(%g%p@(iqnﬁg)oﬁ%&%f (l)xllglnglnlxeth(};(y, 3 %l S‘l‘ﬁ:ﬂ?ﬁp1perazm-41-yl)propoxy, 2-

(pyrfo%gin- ?-y( BBl ﬁ%ﬂ@@ﬁ%ﬁ)@?‘i&%&hﬁ%ﬂ 2- 1péﬂd1ﬁ1ﬁ%/719ethy1ammo 3-
met hyl pi'pefazi n i s hydr ogen
(dlm@ymlewpmpcy&nmmozy tpyrickd- m)e;hymrrwu (tbuMVwrbonyl)azetldln-3-

ylanggt ?lgé?l%n [1{63@ mi Opﬁ% %eﬂgzlc %p oallfng%léﬁlg %rclvy el’trahydrofuran-Z-

yImétBA Ninaio, ﬂ@methd)fyefﬂymmﬁm (Biperidhin-1-y)py @fqumho
- met hyl et hyI 2005/ 123696 -83- PCT/ (B20Q5/ 002327

n
cyclpBORARBEEH bPRYFYE] QProR ICagbRI MmN Ry Tz odammorar by 1.34-
th1ac9§zot1 Iieyl fﬁ%c hid. ﬁ{eﬂwl-’l P4- tlﬂaﬁ%&)—%%‘ﬂ&ﬁ%&%&lﬁﬁﬁ -thiadiazol-

accep al't thereof: Wth t Iso t
4- ylmbmg'iamnino,sl mtrhytplperazm 4-yl, 1-isopropylpiperazin-4- -yl morpholino azetidin-3-

2- chl ar.q- N { 4- net hyl - 3- [ 6: (4- met hyl pi - -
VIaniS. DY U PESG- WPHEA Y1 PRREHIRS 1 s i by Aaigoguolidin1-
yl, 43pveftttfnl LONPipbridih4r-PR IR 2= GadiRoxyfhethy)pyrrolidin-1-yl and 1-
methylpiperazin-4-yl;

3-
3- 3- (Hl met nél){ar op-
1-
2-
3-
3-

R® is hydrogen;
R’ is selected from fluoro, chloro, methyl, z-butyl, methoxy, mesyl,
cyclopropylaminosulphonyl, azetidin-1-ylsulphonyl, morpholinosulphonyl, mesylamino,

trifluoromethyl or 1-cyano-1-methylethyl;
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5

nmet hyl pi perazi n-1-yl)-4-oxoqui nazol i n-3(4H) -yl ] phenyl }
whenzamede; 2-nmet hoxy-N-{4- PCT/GB2005/002327

met hyl - 3-[ 6- (4- et hyl pi peraziﬁw 1-yl)-4-oxoqui nazol i n-3

(4H) -yl ] phenyl } benzam de; 4-

met mdecmd[fnométdn)?t wherein e hipks df Rkmay be thectaime-8 @ifdrent;

ora ﬁté%ﬁ'ﬁf r%_ %li)?%?%ﬁeﬁalgg’eﬁ@fhyl 4- oxoqui nazol i n- 3
with (tHé‘i)roVis)) R BMH]CE&B@&IH id@ot: 2ciforoN-40HRA 'me -eiylAperazin-1-

(1): M~ RZ&ENHA(W" RNRS
yD- %@ioaétr@aolfméﬁﬁtﬁ)ﬂ'lmewmmwmm% Ber difin -{4-methyl-3-[6-(4-

mettfﬁ’pzt{)e‘sriéﬁhé)%l M-(Béh gﬁfn??do@é@ﬁ?ﬁ ééh@?&?}‘lb‘égtagrﬁg&f‘f Rletidxg .\ 4-

met}rytcet[bs(hefléthylbrpl&z{zép [@l)hﬁy-]bx&pﬁrﬂa-zob(m%(74IDyy’1]phedyll}lb&rzyimde4

ui_nazol in en enz

meﬂ@xw Arakgul- 3r@tlﬂ@ﬁﬁb‘rﬁmqwa@hn-.%g‘{fﬁyﬂ)@epnllmamtde10r 4-

methyl-R Z ?nﬁxggxyf' %gﬁ)melhlf#lgﬂb%ﬁlak&u? 3304 H)-y e Benzamide.
3-(1-cyano-|-methyl et hyl)-N-[3-(8-net hoxy-4- oxo- 4H qui

8. na ol i n- :l%l%( é 4- &yl phenyl ] - benzam de; 3-(1-cyano-
|8 A f‘)‘“‘ﬁ

{4 nmet hyl - 3- [ 4- oxo- 8- (1H-pyra§(§l-4 yl)-4H qui nazolin-3
-yl ]- phenyl }-benzam de; N
3[6(14 blplperldlane

yan ([ 25

methylethyl) nmet hyl et hyl ) - N-
{ 3-[6-(4-isoprep ,

-yl ) - 4- oxoqui naj -yl ] -4- Het hy R,
phenyl }benzagﬁ 138696 PCT/ GB26Q57'002327
-84 3-(5- {[3-(I - cyano- nmet hyl et hyl ) benzoyl ] am no

} -2-nethyl phenyl R*N- ( 2- rret hoxyet hyl ) - 4-

0Xx0- 3, 4- di hydr oqui nazol i ne- 8- car boxam de; 3-(5- {[3-(l

- cyano- | - methyl et hyl )benzoyl [Dani no }
selected gemhyl phenyl ) -4-oxo-N 1, 3, 4-thi adi azol -
3-(1-cyano-1-methylethyl)-N-{3-[6-(4-ethylpiperazin-1-yl)-4-oxo0-4H-quinazolin-3-yl]-4-
methylphenyl}benzamide;
3-(1-cyano-1-methylethyl)-N-[4-methyl-3-(4-0x0-7-pyrimidin-5-yl-4H-quinazolin-3-
yDphenyl]-benzamide;
3-(1-cyano-1-methylethyl)-N-{4-methyl-3-[4-0x0-7-(1H-pyrazol-4-yl)-4H-quinazolin-3-yl}-
phenyl}benzamide;
3-(1-cyano-1-methylethyl)-N-[3-(8-methoxy-4-ox0-4H-quinazolin-3-yl)-4-methylphenyl]-
benzamide;
3-(1-cyano-1-methylethyl)-N-{4-methyl-3-[4-0x0-8-(1H-pyrazol-4-yl)-4H-quinazolin-3-yl]-
phenyl}-benzamide;
N-{3-[6-(1,4"-bipiperidin-1'-yl)-4-oxoquinazolin-3(4H)-yl]-4-methylphenyl}-3-(1-cyano-1-
methylethyl)benzamide;
3-(1-cyano-1-methylethyl)-N- {3-[6-(4-isopropylpiperazin-1-yl)-4-oxoquinazolin-3(4H)-yl]-4-
methyl phenyl}benzamide;



2-yl -3, 4-di hydr oqui nazol i ne- 8- car boxam de; 5
3-(cyano-di net hyl - nmet hyl ) - N-[ 4- net hyl - 3- (4- oxo-7-pyri d
WO 2084386944 H qui nazol i n-3-yl ) - phenyl ] -benzam de;T/GBL1S5/002327
-cyano- | -nmethylethyl)-N J{84+ethyl-3-[6-(4-nethyl-
1, 4-di azepan- | -yl)-4-oxoqui nazolin-

3(5%&%@'?1)3?'4&110513'%@'@&6;1&%%&&@]@%&5 Bk AYRIG)-NV-(2-methoxyethyl)-4-
oxo-B 4-dibydrgluiBajobiné-4- aadtdxylmidqoer azi n-1-yl)-4-oxoqui nazol i

s atseieel s hebeS B st o RS DR G 3 biadiazol

2-y1 SNBRY IS qRnafne1s- @arﬁcbaanﬁae a pharmaceutically
acce able salt thereof which grocess wher ei n

5 3-(cyemot mb@yhmthywdésnﬁhﬂe’r {#-ex0-¢ myeidin- & 1-4Hsquirdzolind-yl)-

ihn15 conprises of: Process a) reacting an
phe“é’gli‘lhenz %Fhe formula (11) R Me RR NNH2 R/ N-RS R4

3- (l(cblhﬁo 1 \0hethly ledhy DV-@4-@etiydr3016-@ -t th)- 1, 4QiaAdphr 1 (y@zé}-l’cbxoci’tﬁnazohn-
hg or_an actjvated acid derivative thereof
3(4 r%h%@%ylb henzgmide; #l an ami ne of formula (V1)

3-(14 %g&%?d %é&@ﬁﬁﬁﬁgﬁwﬁﬁ%ﬁ% -me Y IpipRazifi1 }JYF4 %%o&hlhhz%hn-
10 3(4H)-yl]phenyl}benzamide;

or a pharmaceutically acceptable salt thereof.

0. A process for preparing a compound of formula (I) or a pharmaceutically acceptable
salt thereof which process, wherein variable are, unless otherwise specified, as defined in
15 claim 1, comprises of:

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

with an acid of formula (111):

HO

®R7),
20 (1)
or an activated acid derivative thereof;

Process b) reacting an amine of formula (VI):



(1V) wth an conpound of formula (V): (RaO)3CR5 5
(V) wherein Rais nethyl or ethyl; Process c)

wo e@stizem of an amine of formula (VI): R6  MPCHEBR20656002327
(R)n (V1) 10 with a benzo{8){ 1, 3] oxazi n-4-one of the

formula (M1): RO2RO 3%\ 5 RXR R4 (VII)
{her conpound of the

formula (1); 15 ii) M@ D

of the form

a pharnmace iaI Iy- eptable diluent or carrier. 11.

claims 1-8, for use as a nedWanent. 5 12. The use of

in the production of a B inhibitory effect in a

and thereafter if necessary.si) converting a conpound
ViRg any protecting groups;

iii) formng a

salt thereof, %8, in
A conmpound of tRhé forrmula (1), or a pharmaceutically
a conpoun e formula (1), or a pharnmaceutically

W”h&EGQBPBBWg §éPPHlﬂ&§reof as claimed in any one of
5  warmbl ooded ani mal such as (Man.

of the formula (I) into anol
y acQeptable salt. 10. A
phar maceut iéal
yar
associ ati og: -86 with
acceptable salt thereof, as <clainmed in any one of
clainms 1-8, in the nanufag{@? gt a nedi canment for use

wherein R® is methyl or ethyl;

Process c) reaction of an amine of formula (VI):

Me

N N ®?,

(VD
10 with a benzo[d][1,3]oxazin-4-one of the formula (VII):

(V1)

and thereafter if necessary:
i) converting a compound of the formula (I) into another compound of the formula (I);
15 ii) removing any protecting groups;

ii1) forming a pharmaceutically acceptable salt.

10. A pharmaceutical composition which comprises a compound of the formula (I), or a

pharmaceutically acceptable salt thereof, as claimed in any one of claims 1-8, in association
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10 13. The use of a conpound of the formula (1), or a
phar maceutically acceptable salt thereof, as clained
wo moang3eade of clainms 1-8, in the manufacture BET/@B2005/002327
medi canent for use in the pP¥ducti on of an
anti-cancer effect in a warm bl ooded ani mal such as
withBharmdoeutiElylizeeptiblé diterperogried. the formula (1), or
a pharmaceuticall'y acceptable salt 15 thereof, as
clainmed in any one of cl ains 1 8, in the manuf act ur e

pap?‘fq%}? ?ﬁyr o ulﬁglﬁ,r&rﬁp an %%euﬁgalrea%e %blggalé t'ﬁ 1eof, as

claii@hidehy onovatlamis -8)foeuse istmemama{t. I eukaem as,
| ynphoi d mal i gnanci es, carci nomas and sar conas in the
l'iver, kidney, bladder, prostate, breast and pancreas,

an , ]
12, B bR EHIE i A0LD o R S R I s
therqufodutdimgd &n BryRafe dfichiimbs 1 68, yn @k feoficiraofia medithmetedr use in
animal , such_as  man, in npeed of r eat whi ch
the pradhsiipa sﬁa%ﬁ%ﬁp@@mﬁ%&%&vmﬁwﬁ PE‘@%FF gn.
anmount of a conpound of fornula (1), or a
phar maceutical |y acceptable salt thereof, as clained
13. i nTanysaofs empsiuad o the-fermuls (Acer apheeniesyti¢ally acceptable salt
theréJ ! odu almgﬂirhnarglgct)ri%) 2 a%?x%lﬁ%éng&lt Ianugﬁ\[}fe'; bl oﬁ{ca%ﬁ?tcfﬁr use in
the pi@cﬂiwhbﬁ ©F a1l Ghi - emeleesﬂfd&g it Dwash-Blcvdedahinan s&ﬂlfa@ @hdnv e
amount of a conpound of formula (1), or a
pharmaceutical |y acceptable salt thereof, as clained
in
14, Tgﬁ}g%% &rhpa |qol(ﬁh&|0Fﬁh ]fblgl;lu&g’?[a%ruar@aﬁﬁg&ggcﬁfy atcESﬂ&BlQ Galt
therepii (dsahgmed ar m}mmaﬁ clalme It cﬂn ircthe aemufaouae b medicament for use in

the tl[:egp ?rﬁgﬁég anglﬁlgué(agf I‘?lﬁ Ilﬁglllr% %}lan%%%gﬁé&?nas colon cancer,
ovar@nacqg&rr luRé eslcat %ukg&ﬁfﬁtl&?ﬁmﬂ@ﬁé]’g‘ﬁ@ﬁoxe@@&cﬂbhﬁ?ﬁﬁb sarcomas in
d WD 2005/ 123696 -87- PCIT/ GB2005/002327 recurrent

the lsmr,llddneunbiad@rmrosthte lyrkash and pAnsreas dngrpoinekry baschgsument solid

ovar m oded .animal, such as man, in
mm%%ahg? SE‘BC?@?% ﬂ@h?%f’?fh OWSISr i ses admi ni steri ng

to said animal an effective anmount of a conpound of

formul a or a_pharmaceutically acceptabl e salt

1)
15. thér@é&lpééfgnfp@cw BrRafpghibitery stteey injarygarm-tgoodediagimal, such as
p t
mang BHoRBGPUloh R AT doRboibhl by G RIRIER7 58 P 2l lcrive
amoﬁﬂldf atdoepentid offormblai(Bpdr a phampcaniealdf ackptabis silt therdaf, as
ociation, wth % phar maceuti cal | y-accept abl e
Cla“ﬁ‘? Dy °9F ofdptmel-%f or use in the production of a
B-Raf inhibitory effect in a warm bl ooded ani mal such

as nan.
16. A method for producing an anti-cancer effect in a warm-blooded animal, such as man,

in need of such treatment which comprises administering to said animal an effective amount
of a compound of formula (I), or a pharmaceutically acceptable salt thereof, as claimed in any

one of claims 1-8.

17. A method of treating melanoma, papillary thyroid tumours, cholangiocarcinomas,
colon cancer, ovarian cancer, lung cancer, leukaemias, lymphoid malignancies, carcinomas

and sarcomas in the liver, kidney, bladder, prostate, breast and pancreas, and primary and
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10 19. A pharmaceutical conposition which conprises a
conpound of the fornmula (1), or a pharmaceutically
waemeptmshd e salt thereof, as glainmed in any oneCDGB2005/002327
claims 1-8, in association Wth a
pharmaceuti cal | y-acceptabl e di luent or carrier for use
recurrent soléd umwaocefi theisioh, eaton, dnreidclingeandgvagies, in A werm-blooded
a3 00 P T PR s Bemipispag, g v
an ef@dctil & 8mb@itroflazofpbundéf RrmpPAFIYGregiHatfiddehticaliyaepiptdb] esalt
salt thereof, as clained in any one of clains 1-8, in

thereaf 916 ¢ladmedin anyjonp of clgimas eeut i cal | y- accept abl e
di luent or carrier for use in the treatnent of
mel anoma, papillary thyroid tunours,
18. chalphaghaeaticil bewmpssiticowbich camprises awatpioand ofithe dormula (1), or a

| ung cancer, 20 |eukaem_ as, |.ynphoid maligpancies, .y
pharagutine HEACCHRIAPIS 551k BEEST 28 claigeq R, ongiOfABJMS h¥alnssociation
with R, %ﬁ%c@uti&'il??a%&ep%me BRRGE §2Sri e e Bdel iR e/prdBéktion of a B-Raf

recurrent sofid tunours of the skin, colon, thyroid,
inhititongsffam th owari-ésoddad anivet sedbl asaeid ani nal such as

man.

19. A pharmaceutical composition which comprises a compound of the formula (I), or a
pharmaceutically acceptable salt thereof, as claimed in any one of claims 1-8, in association

with a pharmaceutically-acceptable diluent or carrier for use in the production of an

anti-cancer effect in a warm-blooded animal such as man.

20. A pharmaceutical composition which comprises a compound of the formula (1), or a
pharmaceutically acceptable salt thereof, as claimed in any one of claims 1-8, in association
with a pharmaceutically-acceptable diluent or carrier for use in the treatment of melanoma,

papillary thyroid tumours, cholangiocarcinomas, colon cancer, ovarian cancer, lung cancer,

leukaemias, lymphoid malignancies, carcinomas and sarcomas in the liver, kidney, bladder,
prostate, breast and pancreas, and primary and recurrent solid tumours of the skin, colon,

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



