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WO 2007/071963PCT/GB2006/004756 - 1 - CHEMICAL COMPOUNDS
The invention relates to chemical compounds, or pharmaceutically
WQeEMae salts thereof, which possess B-Raf inhibitory actiiyTAAB24p6/004756
accordingly useful for their 5 anti-cancer activity and thus in methods of
treatment of the human or animal tbdy. The invention also relates to
processes for the manufacture of said chemical compounds, to
pharmaceutical compdshts MIEALGCOMBENINDS to their use in the
manufacture of medicaments of use in the production of an anti-cancer
effect in a warm-blooded animal such as man, 10The classical Ras, Raf,
NI B STEIPPYASS Ay PSERE P SRR a5 AL PR TR e e 3
thereo;%hrﬁ@ﬁ lbdiélé‘bﬁg}l?}laﬂﬁmﬂ!iﬁtﬁﬁ fiéﬁtnﬁﬁ 4@ pathdinglplaysuhfoefiteal role
. in the regulation of a variet ular fungtion e ] ar
ot R RS T o R G a0 Hhe
inventimmistatization anteseidgethesinrdviowedfispidehsgoer sampeinds, to
phann%gg&}?cgﬁo% |(959t¥08£ %%tg]ﬁlhéﬁg&r aid 13 B ﬁ@etﬂistﬂéafmﬂ’li’fﬁcﬁéf Jamily
members are recruited to the plasma membrane upon binding to.
medicguantssifisseinHbs predaction Pf 4b aaE¢IRee REsitig i are blooded animal such
as maRhosphorylation and activation of Raf proteins. Activated Rafs then
phosphorylate and activate MEKs, which in turp phosphorylate and. .
PR R R B AL B R RS B UM DR e T s
kinaséMBMBUO|eussedultingimib erphuset diytati (BRI pabwintiplaysfaaemyisy wofe in
transcription factors.s as.Elk-1 and . e IMEK T
the regulgtion 01k ¥ lgé'norecéjlc‘)f}%ﬁﬁn%% ?i%e %%%ﬁggtﬁnggr%ﬁéﬁgépheﬁc{)%%glg%/ .
cellulinguclifgriimmoditlisatiotiogr swiivilcomipdeliration And rARIPEIREEHERKIRYed In

PeysshHOWINIROBILALY BlaNgk R RN, ByRdeRRdsDICIAASiRBHA dBmily
anglogenesis and inhibition of apoptosis (reviewed in Kolch et al.,
meml@xpgp@er\@_cmdm_e, plagnaome ne upon binding to guanosine triphosphate

(GTPBIE]QP&é/éﬁ\Nﬁ‘sl ?ﬁ@ﬁﬁgﬁ%@ﬁ&ﬁﬁﬁgﬂﬁ&ﬁ thtmzi\/:ﬂi?%?f Rﬁﬁlfli‘rrc])teins. Activated

phosphorylation is enhance approximate % 0 man

Rats i aURETHBEAR L 0 ORQUThe 100! T B4 B50 R g e ERC

Upor 860060 \ER&ressinntafdiorheutyitiphoi kethenewlbes seshlifieg pathovay .
hree Raf serine/threonine protein ki [ g

o A TR e S e et
Bidbh iRaSBiWE&& m@&@}lMng ngy,rtmbt@ eoriEibyoip ikg Bipaorigenic

phenQE;?B%g{&h gﬁa}ég BrisendIemacRduplicationddiias Raha) BeARRIAS to

expressed in most tissues with high-level expression of B-Raf in neuronal
growilssnkebateny Algtatsrebidydniaradssnd mefasiiitny HOWR8E 308 PEEPF
inhiREH Gefsop e avetlariingibsltH iting HipReninal RuivjteeB2d April,

biological functions (H nd Rapp, Cell Res. 1999..25 .
T N e e R
approX 260 H0% I TGBRGTHAS BROAGPHEBRO & alidlatopenent IOWER /Sl BSE?)-

. c-Raf and B- are required to . i - -l '
Tois B B e L e P Aol e o e
entibtbeRaf sefise(Wsjrmnesiiosinkinegiseferasdeye bom 1:99912%)%71)( c-Raf,
B-RABAASHAROLEAL NG Maios isdacinye)vaddmaeiferatanand, thes3,
primary target of oncogenic Ras. Activating 5 somatic missense atlogksf
25-4nvherssars it ek g dhruigh jorBr s e ideat aens il aﬂ%&tj@%"r 2

gendd 8% dRpRalignanhestanaey s Maanamas {RaissetdB-Naf e cA003] #die and
949- 954) and also present jn a wide ran eg} human c nc%gvincllejﬁié%gin but
A-Rﬁwﬁm?ﬂﬁ@oﬁﬁa‘ﬁa%rh& PTPRRABER STCCREN SAP T RAHE Cancer e
distiiRsbickAeRiAbadR5:HER Zd dialegicibfarcinos (B gFammapid| Reppl. Eqnit Cell Res.
, 52, 706-712)..colo ovari ! , 10
199033 Jr30b FardeH L R e e
glutamic acid for valine substitution at position 600. These mutations
increase the basal kinase activity of B-Raf and are thought to uncouple
Raf/MEK/ERK signalling from upstream proliferation drives including Ras
and growth factor receptor activation resulting in constitutive activation of
ERIC. Mutated B-Raf proteins are transforming in N1H3T3 cells (Davies
et al., Nature, 2002, 15 417, 949-954) and melanocytes (Wellbrock et al.,
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-3- Ring A is phenyl or a 5- or 6-membered heteroaryl; wherein if
said heteroaryl contains an -NH- moiety that nitrogen may be optionally
WQaHSHRITEeP by a group selected from [err]; [err] is a substitueR(INCERHI6H04756
and is selected from halo, nitro, hydroxy, 5 trifluoromethoxy, amino,
carboxy, carbamoyl, mercapto, sughamoyl, [err] wherein a is 0 to 2, [err]
carbocyclyl or carbon linked 10 heterocyclyl; wherein [err] may be
develaptiandibnsuisititieRanparBaRab o neoieaase B8y 18RGVheeINBI aid -

. taj -NH- moiety that nit be optionall .
mice Qo e S L B AR 2 et
cells (Weivanks diajerNames/Grathel 98 d @r28FHeeaNtB-Raf R2dposeidiyten frajor
isofo { | ' DRO: Wiy

forRYRRRBIN Hq1 &M%P&(ﬁﬁ%ﬁ%ﬂé?ﬁ%(g%%ﬁ%%%@é&%ﬁ@ R tyasipe

carboxy, carbamoyl, mercapto, su _ amoy[,. err
somatigHaISSERIR MHisHOBR IgnabAeMIsnBEa auelusively FarBRaS e sTNG witbre];

frequengl oftBERSIM iheRigAetrrasysixhaoRIRASADNE daieiaiAL nBRYED7, 949

954) ma lst‘)be ?é%t'otna”% s.Lébstltuted a a group selected from R13; _ [err] and
TS RSB AR RS TR 18E 85 SPRRTTpENd R Eant lifsddnpapillary

thyroitiyaregen(Crlen efitrh, Jofanb CaydeoXystirifd0s;Of|edhe2 73 o ngarE@¥omas

yl t amovyl,[err] a wherein a is 0 to 2,
e S 8 L e s e e TR g
2002, 4k 84Sty eheimostdratemyaiyitisiai- io BrBFGOY6)\iber dlupnsiraividefin] valine
substififonke RRI/MH0 SERSIHE QM S HARRAL Y3 B RIS ﬁg]éfaé]g{a%aéld

wherein if said heteroc clgl contains an -NH- moiety that nitrogen may
are thayshb ity sy Et&?fé%‘%@ Rffotignebisatbiamynstrese prokifeiaticnddivesm
includéhd RathieigrshehRalies efeRdraywhedRaame of dfiaiente adivatioREr

R e independently selected. from halo, nitro, cyano, hydroxy,
R e TR B NI R LD S AN By, 2002,
417, 961-Suikyh Gl Gatkptny (W lba@kdy /L, ChifiatkRey, 1004 664kaBgsd2342) and
. -(C1.. Vi ino, N,N- 6alkyl)2amino, ..
ha\.Ie a%%.gﬁﬁiﬁ%%ﬁ %‘%ﬁﬁﬁaﬁ%z&%ﬁ% )\}ll’acé'ﬂlty aX& )trans ornjation
(Hingoyam gl Seanspr RrearBAots, C198%65209) She ks drivier afithe RafMEK/ERK

signallink: Gadkeae) FARRARYhrNatisla SAEY DSHPERMEK ention in tumours de]CJendent on
this palé}g,N- C1l.6alkyl)2sulphamoyl, Ci.salkylsulphonylamino, carbocyclyl-R18-

erocyclyl-R19-; wherein R8 and R12 independently of each other
nrestriBenptionplic SldasHOte0/ 20402 1d9¢ Y QRE i PR R2Raahs WhRISIR.

.. ... 0f said heterqcyclyl contains an -NH- maiety that nitrogen may be )
i o B P ReD i are L TopTHES A o Spotaons
interlefrioins Halpautitntardyah ol Heystesiyt Hifkinsarhets Quybanislo f6ara Mt certain

to, sulpha 1 kyl, C2 6alkenyl, C2.6alkynyl,

ot B B oA L apesid o e
useful fip thy Geagateyaf) 2eonipsiiciBakanoylamino, N-(C1.6alkyl)carbamoyl,

MNASGLH3 . Ci rein ais 0 to.2,

e N AN hamot,

15 N,N-(Ci_6alky1)2sulphamoyl, CR26alkylsulpRdnylamino,

carbocyclyl-R22- or heterocyclyl-R41-; whgerein R16 may be optionally

substituted on carbon by One or ghoresR24; wherein if said

heterocyclyl contgins NH- mpiety i | ay be optionally
substitutegﬁ? a/arqL elecd fro i, Ry 'i and it are
independ Ii;'s fromf direct 20 Bénd, RABY),-C(0)-,

-N(R22)C(0)-, -C(O)N(R28)-, -S(0)s-, -SO2N(R29)~0f -N(R39)S02-;
wherein 1426, R27, R28, R29 and 1439 are independently selected from
hydrogen or C1_6allcyl and s is 0-2; 145, R9, le, 1412, R21 and 1425

whereigie independently selected from Ci_sallcyl, C1_6alkanoyl,
Chealkylsulphonyl, C1.6alkoxycarbonyl, carbamoyl,
N-(Ci_6alkyl)carbamoyl, 25 N,N-(Ci_6alkyl)carbamoyl, benzyl,
benzyloxycarbonyl, benzoyl and phenylsulphonyl; 1429 and 1424 are
independently selected from halo, nitro, cyano, hydroxy, trifluoromethoxy,
trifluoromethyl, amino, carboxy, carbamoyl, mercapto, sulphamoyl,
methyl, ethyl, hydroxymethyl, methoxy, ethoxy, acetyl, acetoxy,
methylamino, ethylamino, dimethylamino, diethylamino,

N maAathhvy/l N AthvrdarmirmaAa Aa~rAatv s darmirma N omaathhwidlaarlharmyaavl DN
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In this specification the term "allcyl" includes both straight and branched
chain allcyl 5 groups. References to individual alkyl groups such as
WOz aeé specific for the straight chain version only and reRGESDENY6/004756
individual branched chain alkyl groups such as ‘isopropyl' are specific for
the branched chain version only. FeBexample, "C1.6allcyl" includes
Cl.4allcyl, Ci_3alkyl, propyl, isopropyl and t-butyl. A similar convention
apRikg Aoiophenybetiedls of Srmgmbgiksl hsitengy® Wbelkiyl 1fisaildibetsroaryl
contAREAY N alidn RanzYJsAERY 6B AR 1 saeRRG I 8y o LR 488 8ed from
5. "halo” refers to fluor, chloro, bromo and iodo. ~ Where optiona
> substituents are chosen from "one or more" groups it is to be understood

that'this eeisitien: nickdasm alh S uhsliteratsHaing Choss mjr@expne of the

.. Specified groups or the substjtuents being chosen from two or more of the
i O ATNIC PP PRV GRS Cr SRR g eshev, Cpealicenyl,

C,.salieynghnBesalidxgtet oplminy, 15 falkansydakyraVe( pgakydaeniing containing

h_ : v
e O, A R R R Sl R
wherpig it 0o Pnfiaprlsyrecarhanyly AbeGingicrbiavighatoeyl, pyrrolyl and
N,N-{migﬁlk?b@s\ﬁpﬂ%ﬁ{%E%GJmsmﬁﬁBﬁ%%qn&%%Mﬁy6?*&%‘35 linked

unsaturated, mono or bicyclic ring containing 4-12 atoms of which at |east

hetergeyelyl, Wb FRSS SR SRS SubRSIPL PR erERaRyBnORGHEMARRR ; and

whertiinl 65 it heresisgcslecifiaths ha OarbancétithegaRdsdedayhespibaatiyH2-

roup, can gptionall replgeed by a -C(0)- and a ring sulphur atom may

Subs'%g %‘gﬁ%ﬁﬁé)%’x? ?géaqu ?orr% the S-oxides. A carbon linked heterocyclyl is
a ndtevdeytsly iftimkdeitoviveeciestiegralups\di R carpbe thtommia dhdifferent;

hefer i S i | he.ter .
A S S ONSR A  Hmors.smie

carbqyy LATMOEL SRt pRIThaBION loGire iy Lt e satkenyd, basalismiokdilsalkoxy,
C1calkdadiazolvlaringraskyy wittiazalidinhiRyriehidiey Hia lino,

rrolinyl, homapiperazinyl, 3,5-dioxapiperidinyl, tetrahydropyranyl,
Corn Rt g RS RACBY AU o ATy
wherdipy i ne? lcispirptatantayr(olihre)drphazeltone, pyridine-N-oxide

oline:N-oxide, A particular example of the term ‘heterocyclyl” is_,
BTSRRI st r Gty posbrocye R

d gui
g
whergimt B ateny, prootititiyadiatarbtttitod onsatbratby oneononydiR firupd ovttadeinif Said
heter85R VTR AR EASHINE: ARTLS R0 HY Q98 R LS OF

° erox}Q Zn, it may, unless otherwise égg%%e%}%sggc%é lglllwarfcf% %ltr%ﬂgr? g srow
59160?6)3%99171}963PCT/G82006/004756 - 6 - linked, a -CH2- group can

opHdradRbereapiRGatRY en-CatBhRcha dnEdPIAaL RPN PRV RSN hydrogen,
halo ogttlonalgy 0 |%£1%e):d to form the S-oxides. A "carboc%/ézlyr is a saturated,
210, BXRafiy R Pt o U RIPS B B 8r Bidpee APBBY NG HFeapto,

sulplmmwln,r@b i ﬁgﬂaﬂa@nﬂk_ lwﬂ?treizrkbakﬁwzl Ogkalko0aToplicHRNY, bl%&ﬂpé@ageg)xy,
- -. ulayly ;«carboc risa noc ng.copntainin or
M e bR Y T R Sl
N, N-(Castibplehprtasiondeyolbpld(®), whetebuayil 0 to2o Cyeikerntydrbonyl,
N-CEYARAh YR RN ARG BT

tetra w{lulndanyl or 1-oxoindany ticdlar examp carbocyclyl" is

carbgyel iR Anashstrioey e balkhersiidkymey hecmpignatly shstisted on carbon by
one oiGhoBa kSRR HQIRCHUR ORI XYRAIRORY LMD RYeAr B A0 Fhay
be o -it())ut X (‘:%r?tg,or]_ |, Examples if "Ci.6alkoxy," include methoxy, ethoxy and
PEBBGXY 5&%4&?’8@ D EAfESA SAsRne” include formamido,
acatasideeddrpnopidnylaeminahE xalng s T0f it Kealky ket arviiasain a is
0 to 2" include methylthio, ethylthio, methylsulphinyl, ethylsulphinyl, mesyl
and ethylsulphonyl. Examples of "Ch6alkanoyl" include propionyl and
acetyl. Examples of 15 "N-(C1.6alkyl)amino” include methylamino and
ethylamino. Examples of "N,N-(Ch6alkyl)2amino” include
di-N-methylamino, di-(N-ethyl)amino and N-ethyl-N-methylamino.
Examples of "C2.6alkenyl" are vinyl, allyl and 1-propenyl. Examples of
"C2.6alkynyl" are ethynyl, 1-propynyl and 2-propynyl. Examples of
"N-(C1.6allcyl)sulphamoyl” are N-(methyfisulphamoyl and

N fAathv/DNerillmnbarmaeayvy]d Evarmnmnlacs AF ON "N 701 CAlA TN A~1ilnbharmacssyv /! AvA
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organic base which affords a physiologically-acceptable cation, for
example a salt with methylamine, dimethylamine, trimethylamine,
W R98Y8I&3morpholine or tris-(2-hydroxyethypamine. Some cB8fMBEwRARSEP4756

the formula (I) may have chiral centres and/or geometric 5 isomeric
centres (E- and Z- isomers), and itig to be understood that the invention
encompasses all such optical, diastereocisomers and geometric isomers
thR; Bﬂi&iﬁ%@iﬁ%ﬂp@ﬁﬂ%ﬂi@%&iﬁ%ﬁoﬁhﬁd@ﬁmB}faﬁﬂ?ﬁféd)ﬁiﬂies to any

... and all tautomeric forms of the compounds of the form I SSESS

i ORI O U T TR 1 BRSO GBS - CE ot

(0]
SO €rsto

C,.calkgnypobn@ikokyh€ ferirulay () X hanlodsyioxy 06 atdkyBsmied, as

solvated forms, s : qmrgglje S. Itis to be
N’M@ﬂ%@?&%ﬁﬁ?ﬁé&@%ﬁ@%o_ pléﬁs@égsbgﬁ%%é@blvated forms which
N,N-(oselksd) Bartanianiitonladi(i). whempiargdufioaGes brysssbidroups
N-(CRRGDSaliiRo T NN SRR IERS WO TRARIRRGAIE A ANY of
the definjtions, claims or elgnbodlment§deﬂnqp,herem%gf reorl
carbogyehihBtteroFigrReYS EhBnyl BPETER S 610 EmiRTERFh Tahfec ORRFRY b

optiofR MQIBAtRItadnafboncibaeas MeteRE i dvikeain if said Hwetesoaryll contains
ntains an -NH- moiety that njtrogen may.b tionally substituted by.ai.
an N B LB R S S R P ot A SRR
thiRHyis selpytédyftom haRingitlojspivenily dryraz tifluohtersshoryp pridgd, carboxy,
wherei [ ' opti I it g ro
et R o
C1.calkgriayh-Gh-calkangxlagy AN G ey Daminop V4 Guistip)epiBgrazol-4-y/,
Cl_saﬁféﬂéyi){k&ﬂé;W@%%Wﬁb&ﬁo@ﬂﬁﬁﬂy&%lﬁ&b&ﬁwmQ@Wm@%
alo

and is selected frgm , methyl, Ci_6alkylS(0)a whergin ais.2,.. .
wherh o Ay BTSRRI, CArBUSH B RABBRG ALty o
MN-(@wﬁ.@aﬂimjgmwﬁemﬂp@f aﬂyh@mmﬂl ityibain Ncaﬂmmmaﬁ’fz or hpmecszcalgl_-R”-;

wheygin R8 is selec r cyano - S
wher T R SH A A R o S RO U i
heterGiyedykyiB(ales whevEinmoists thakn{Trsaliogy rsebharHypuksbitstse)erya sroup
select@ QR /iRdsed heterocyclyl; wherein RI may be optionally substituted on
carbon by 6q; or,more R§: wherein BY is selected from halo, cyano or
N,R—?d}.G&?kyﬁZa iR - R and Ry jarg inderandrmb s eenddroghe direct
bondSSRCIREItPOM ft@p, FNRFOCROPIORYOINESY). IO RimetierBhamoyl,

gyclopr_opél, cyclgput J,orzg_ hon Ié fd 2,3, ,6étetra défepygsg;owrher(ﬁlg en or
NERRI ey BeB3hdhalf suBstifdtetP8rRcatFoRy BIIEEY FRrs war tharerse
C.cMGlismbidae®d;from fluor, cyano, N,N-dimethylamino. 5RI is a substituent

on.carhon.and is selected fsom fluoro, ghlaro iSOPro S

N, -d#nér%ws?ﬁlp amaél;%?{cyéfgﬁlrloe ??c%%bﬁ%?%?y?gr%%%‘ﬁn g}“el'%lﬂ(amyl’

cl.saﬂss@@henﬂhsidmbwam,anbheybimr_mmy Ne(eptidiadsphassitited on
NN JERemeaRe ST BIE A bsieh Ebampelasg famam, or

N-dimethylamino. 10 is a’substituent on carbon and is selected from

flud¥o, 2 B0 ARfneRRGRYY. selpstanfTame halon BRI CT289 A REE b ULy,
triﬂtﬂ)‘&Yﬁé"tl HI\?%&B éﬁ@aﬁ&?@ff@;%[ﬁdl%gghﬂo%ﬁﬁmﬁ@ﬁwQﬁféliﬁyﬂmé@Qﬂlmyﬂoy}, methyl,
mesyl, N,N-dimethylsulphamoyl, dimethylaminomethyl an opropyl.
EN N e A e e
dimetbylafiinspanatyidniine) ethybthydyirdetayhido cyandeydiob dbpethylcarbamoyl,
4- 0-2,3,5,6-tetrahydropyran-4-yl,.1-cyanoc rqpyl, isopropyl,
N-eth g%%?ﬁ%ﬁd??@%%% cgm%ryl/lfy X}%ﬁf/;é% i%g}ﬁﬁie%ﬁy}/a ‘and c%/clopropyl.

ime
N-mpthyik ¥ ethipbtitbemoph watind hien dthy eile onethiiswiphinybtpipylgulphinyl, mesyl,

ethyIﬁYlﬁH&?Pm %eﬁ%ﬁl%ﬁgﬁ% %H?&g%o%?ﬂ ﬁﬁ@iﬁﬁ%%ﬁ%ﬁ,%—g&%@@ﬁﬁiﬂmoyl,
the values of R1 ma% be the same or different. n'is 1.
N,N-dimethylsulphamoyl, N, N-diethylsulphamoyl or N-methyl-N-ethylsulphamoyl;
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n is 2; wherein the values of R1 may be the same or different. R2 is
hydrogen. le and R4 are substituents on carbon and are independently
WQI8Ed%ém halo, nitro, 25 cyano, hydroxy, trifluoromethoxy? @itz 006/004756

carboxy, carbamoyl, mercapto, sulphamoyl, C2_6alkenyl, C2-6alicYnYl,
Ci_6alkoxy, Ci.6alkanoyl, Ci_6alkarngyloxY, N-(C1.6alkyl)amino,
N,N-(C1.6alkyl)2amino, Ci.6alkanoylamino, N-(C1_6alkyl)carbamoyl,

ora phhﬁhé&htﬁﬂllsyéd&@ib@w{h@éoﬁalkyIS(O)a wherein a is 0 to 2,

h6a|kox rba yI N-(C1,6a

I l, . . .
i R T Mo vamine--
methydghbmyjyeﬁy(iﬁﬂuemméiﬂ)beymm&bls wherein R4 may be optionally
ng?ﬁ%gﬁgc%%g%qgrﬁn%% 180 s%o%‘gtr\’vhg{ ain l{>ranc ed cﬁmn alkyl

heterocyclyl contains an -NH- moiety t at nltrogen e optio
groups, Refristsasdo Hdradpabeledtietrrsirus “pu@yl” are spemﬁc for the stralght

chalnMYJQ&WJféﬁgm@/%M%I%mmh& cRad ﬁl@yﬁ ﬁ??%‘(@ﬂ%@tg on

Eon and are independently selected from halo, nitro, hydroxy, amino,

ISODIRRAD 5 B DT BSIR YRERSNR RA g SR Byl imcludes
CMa]kgabﬂlthx@loprGﬁy‘hdmbmmem FDOtA. AL Sinlf6r isoaotpeiarafpresalether

N N- C [kyl)2 ko b 5
e e N T -
-pheambﬁmbtﬁuedmfbdn byferssoftmors R, hmilwlaedendd said

paCApbEANANRANNE MRIEDHIA LR o BEARR B

substituted by a group selected from R25; R22 an
undertppd Bt IJesimtion inHuess lrdatisem Aemerhrasiiondeenidiesnscified

group@bﬁﬂli‘yﬁﬁéiﬂlﬁiﬁ{lmg:@ﬁ'@%Vﬁolﬁﬁvg%r ﬁ&%@%@@&ﬁed &pand R4
. substituents o carbon 3);9 are mdependen éﬁ selected fgr

h PSSAE hats i rénef’i’s’}&er'i‘f SRS catboxyT Empbarid Eﬁe@%ﬁ%xf a
fully msareineR dromaytibeinptonaityrs stitdring o OAHCND AN ddeiesRASken

lected from hal lkoxy, N,N-(Ch6alky1
o A RO SBT 053 1 Weleh 2 E AR rcin
mcludeeynéylh@npndmlalby@aiwlupwdmzhrtbm}ﬂyfmﬂ wrrcﬂwbamﬂnaiadolyl
WRSTRIRHSA PRI AGENLEJURIE hablida BAGHADAL RO M B

optionally substituted by a group selected from R25; R22 an
ring copfaiRiag 1‘\’6%13@1“68%{};1% atdoasl-ane siRmAs Shgsepdiom aitrogen, sulphur or

oxygdny dmesHmRY) dnless B&@Wﬂs%@dﬁ&y IpStiaBBESR RiGARALARD Akferein a -CH,-
independent! sele o nitro,. hydroxy, amino, carbox
gmuprﬁ%’hgﬁ“?ﬂ% ‘3&“’8 %?oéi &Hﬂ LiRFSp %}A)“\%}HE}EWF?& ﬁgﬂ&&y
oxidissptioriatty tetfStittitied. GnoaﬂfdimhrﬂlydjﬁmeﬁrdmydeﬁetBrbGyﬁ}ﬂﬂlﬁEMdo the
next %tcgﬂﬁ {,Jléoargal%ro a?d aml % h@ eNrog}lft q_;é Iar@ 2les P litable values of the

oxyoxycar ony amino, phenyl plperl iny

term ‘Fetaranyphi>ae WMl Rzsidph mrbﬂmm:m@yrwhéremml@lmay

lsothl%ez@tiﬁaéq@bf ﬂﬁk}%lw%ﬁéﬁs}lcﬁoﬁéh%’dﬂ{)&l?{ WGBS 1%%HBE$'” said
|d|nyI or |per|d|ny may be optionally Substituted on
thlamg‘r% @ﬁé‘g YorthiRpsTRobnanpy Rty b Romegiperasint ﬁ&]glﬁ@mymdm}’l,

tetrah?&@}iyb&ﬁ?KHﬁﬂdﬁ%lyL RAhIRIY BiFRSHDE MR, isoxazolyl,

007/071963PCT/GB2006/004756 - 10 -
N—me&ly?pyrroll? f -pyridone, -1soqu810 one, 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
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12.3 and R4 are substituents on carbon and are independently selected
from hydrogen, fluoro, chloro, bromo, nitro, hydroxy, amino, carboxy,
WO WSthoxy, ethoxy, propoxy and isopropoxy; wherein RAH{EBHIE6/004756
optionally substituted on carbon by one or more R16; R16 is selected
from fluoro, bromo, amino, methoxyé A/,N-dimethylamino, 5
t-butoxyoxycarbonylamino, phenyl-R22-, piperidinyl-R23-, azetidinyl-R23-,
linked)3nculidigighiR 2ar eptivapihbbneyRes byviered)-Ribamiay e pdiatualynay be
“ lﬁ)StltU ed on arb%? l%y on %or more R24; and wherein said pyrrolidinyl,
P lo%azé’tld{nﬁ or plperldlnyl may € optionally substituted on nitrogen by a
grapasedeptdd Tis msRAB R paatiall Re@ueatsdridepsattinl sweerdueia
carbo@f&%%ﬁﬁ%ﬂgglsg lég%%é'%ﬁgﬂgﬁtgdd@%% GO BY G8pRREY by a

R247s hydroxymethyl.  12.3 and R4 are Substituents on carbon'and aré

C(Oln RapianiRstiycatIoeysly Fidns MARNOSHRHS THYESBAITIAG BT SRS o1 @ bicycli

ring RRHAKY RENAY HRSMs %@MB@WM BcaIBERREHNORENRYy clopropyl,
1-methylpyrrolidin-2- hnethox

|d|n
cycloBsdridiiRRe sy TinRerkySYE ‘i’i‘ﬂx eshtih 1) SYSIRheHRBYy Pheny
naphtmyl,r edicliingtylndatiydxy, lpyxwhdhnyﬁ &Ipxmcular example of “carbocyclyl” is phenyl.

-hydro tEy roI|d ins I yl eth “0, alk bonvl”
h)%%m %mfgt %yrro 6?8 o%yEﬁagl Pr%eestr?}glarﬁlﬁlop(;}é{)cg)r(yony

includaﬁndhomwm’ybryﬂopﬂ)wymmm&ya@@M%XY@MMW pOXY,
“Ci. 6%1&58};“9{?:59 é)ﬁ)étﬂ'ogybm%pﬁ{@ BRARIPEHAR Fg‘f’eytﬁ’ﬂeﬁl%éﬁc lamino”

1-(t- butoxycarbonyl)plperldln -3- yIrnethoxy 20R3 and R4 are substituents
includin fermaBKdanar st RIBPINPLaINER: EXBIRIAS Bf o fe e HRIbIS e RBFETD 2 15

0 to ia*ﬁiaed@ﬂ{&hgauﬁir&m%mieommﬂamhmﬂ;hyhymﬁghﬁm beszyiedy,

ethyliu]%rlgmo p@%&ﬂéﬁ éﬂi%xy :Z)?gg?l za%ﬁmgyh ang gfyl. Examples of
“N-((@i palitgliyaBipdn ﬁtbinldy mhyumaﬁe)dndeiﬂw}qmmo Examples of

«NNZ'((? &ycglgmy 8&9&1 Yo S0 3 zyAmﬁ;@gﬁx 25

onylazetidin-3-ylmethoxy, pyrrolldln methoxy,

N-ethiyk-JSumestydentionizprohen e Ghrdkraydy qgg,mw&, ﬁ]-b’l)ﬁéé()l -propenyl Examples

“ ¥ § drexymteypyrrolidin-1
?;(Cé/ et oxy%gé ?Zﬁ%lgrb(/)i?rﬁﬁ% (?lrf’B ?Llﬂgl)proéggify

l
m&w&m& Sy, fgm' HiRATIO LY s Digfianoyl. Examples of
“N- (@L%mmmgfmwﬁrmewﬂth@bmm@pm 30

N- (mfAhYliﬁx S&ﬁ%ﬁﬁ‘ﬁyf?ﬁ?@@fgﬂ’%’ﬁ ?ﬁ{)tﬁt i@ ﬁ%kgl}?adl?%tagﬁl.”rﬁrles selected

N- (dmikﬁl)aam&m«sylmﬂeﬁayhmmodramw apdrehifiensianverbeuitidizamphasiofO.
NAV@ &aﬁkg @&‘»Te{r% ngefl%ﬂ&ﬁggpoﬁrﬂoymaﬁn%tﬁyﬁ%ﬁmcmsox@wﬁ

ame or different Thereforé in a further aspect of the

methm&ﬁmlma@@p}&mbwﬁﬁembﬂmhﬁmﬂa py mesub sikpdeniphevy) and |
isop ﬁggﬁlﬁh%lngyéﬂﬁ)%WY@r@l@léﬁ éﬁdﬁﬁﬁiﬁﬁ@%@iﬂ%ﬂmo Rlis a

stituent on carbon and is selected from halo, methyl, Ci.6alkylS(0)"
ethYWHE]P@ﬂY]é‘@I? 20N PR IANYP RS A N0y, carbocyclyl or carbon
Ilnl@@hh@wwtﬁwcwﬁeawdaédptamb@npﬂ@makbpsumuwmmm foy
e or more nis cted from wher |n th alues fRI
exar il AT A RS RGN A iy e S B EM VB or
example;arbaidesidision mm&hdbnﬂyamih’cmmgamam arigenicaeido ke, example

hydrog]% o&t&?@ dﬁroﬁb Chsal éflﬁng ﬁ%s%ﬂl!ﬁ‘&%ﬁﬁ%%&d&i@%fﬂ%%%{mm

on ca one m is selected from 0-2;

addifigrepeititabe mm@mqamas,cmwﬁh@f gramepend ofsheinyensigphich is

sufﬁféﬁmlp A9aieH29R afiall HciaP iKY BrRiRRle a s%@ﬁ&@@ﬁb@ﬂlfﬁ%trﬂ%kahne
amin0, N,N-(Clealkyl)2amino, Chalkoxycarbf %%?mmo carbocyclyl-
0

cartly psitesal R raRpIe d RRISIOT B1R8ASS BEP SRto A EOBLHR 3 G salt Eith an
carbon by one or more R24; and wherein if said heterocyclyl contains an
-NH- moiety that nitrogen may be optionally substituted by a group
selected from R25; 20R22 and R23 are independently selected from a
direct bond and -0-; R24 is hydroxymethyl; and R25 is selected from
Ci.6alkyl and Ci.6alkoxycarbonyl; or a pharmaceutically acceptable salt

thereof; with the prowso that said compound is not
Nl MO T/ 7 Airmaath A rcv tim e = Iim A viNAarminAal 4 DO
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an -NH- moiety that nitrogen may be optionally substituted by a group
selected from R5; 30 RI is a substituent on carbon and is selected from
W 2087/6711883kyl, C1.6allcylS(0)a wherein a is 2, PCT/GB2006/004756

IV,N-(C1_6alkyl)2sulphamoyl, carbocyclyl or carbon linked heterocyclyl;
wherein Rl may be optionally substitiéited on carbon by one or more Rs; n
is selected from 1 or 2; wherein the values of Rl may be the same or

organjfffeasmivhich 2ffqrds is phydiolggivally-aR8paldcR4tane Bulsstituplets st with

meth qpﬁgg@ﬁ!}y t nitro,
ﬁﬁr roxyﬁ%n%&%lggg?bgoxy, Cl éi%ﬁa%%%%ﬂ%@%@ﬁggﬁ BY may be

tris- (%&YSHE?KF beied on carbon by one or more R16; 5m is selected from

g %D%E@@@dﬂﬂyamgd%frﬁﬂlmfyrﬁ@ ﬁh@@éﬁﬁﬁl%&&@%@}ﬂ?cﬁ%@dﬁmuw

a ected fr 0, Cyano o licyl)2amino;
R s%ﬁggt Msﬁg}gr t’éi%%m Rﬁ W‘ﬁﬁﬁ%o
encomnawhkaikyudlbmﬂytérdmsipwhmyﬁiyhﬂ?gamnﬁmtmﬁemtyb&%sewtmreifl
inmbﬁ Y, Qﬁg‘? R Rs Yled pn,carbon p ‘?n%{ mare Red,and

rein I eterocyc Yy contalns an - m0|e yt atn rogen may be

compmméﬁaﬁﬂlglfmt\hd@ ihabngreess BekadtoliihitoryRotyifY22 and R23 are

independanthe SalReiesbiram aalpCiRang, ok
Ci.sallcyl and C1.6alkoxycarbonyl; R24'is rl?%‘:oof)?ﬁ ?n%%ﬁﬂﬁasgbg‘%g%&m

solvatg:as ik AtiEaig aled EBRS i é?éB’FaWHWathléd&W %i’s’ﬁ@ be
undef60p ohenahis iR B é4Bompistes A IRAZALE fory@ARtRB pbssess B-Raf

; nhlb?t]oethx Ph nyll -3 -(trifluoromethypbenzamide.  Therefore in a further
asBéc? bf'the invention there is provided a compound of formula (1) (as

dePactieul atyaNedswheacirhl2 gRing Aréspfudioyts tBieh-Rajieompyd-vsgd where
appr(j)%k am%ﬁ@%%QH%@ERQQsa&%%ﬁ%‘f lglﬁf) 11;5%n S Oéfr I%ifﬂ I(r)erl(?l’before or

trifluoromethyl, 1-methyl-1-cyanoet 1- cyanocycl

herell!a&?&no 2,3,5,6-tetrahydropyran-4-yl, 1-cyanocyclopropyl, isopropyl,
megxk N A isretby Selhammhulinetadaminomethyl and cyclopropyl;
25n.is selected from 1 or 2; wherein the values of RI m%be the same or

iR RBREH| O 8gser SrBemhted heteraamyLierrd o seisk Beferaprilgentains

an Nmﬂeme@anﬂynae@emmB SiraranlRibiebskidedty 283619, LRBedrom R;
loxy, 3-aminopropoxy, 3-morpholinopropoxy,
Wheril%tlg? F rﬂcﬁéln 2-ylmethoxy, piperidin-4-ylmethoxy,

plﬁbnﬂlﬁﬁ W@hdﬁwﬁ@aﬂgﬁdﬂ 2-ylmethoxy, azetidin-3-ylmethoxy,

Py yir

yéie%%’fy@ (2 h%%fﬁnét%&ﬁgﬁ& in- y1)p|rg}éﬁ{%M]B(;H%lp}%)lf’cé Bptonatly
substHayfch arYIEPERIID G EBRYD Solksind |§é;§3(0q@8%31 o)

20%!9&@%%5’@”@@8@@@%%5&4-

t-butoxycarbonylamino) ropox 3 bromopro oxy,

3 _IBg gpggﬂgjl —[?é - -],]- Zlb 2&11-42 1--butyl-1H-pyrazol-5-yl or

pyridl4@r{butoxycarbonyl)plperldln -3- ylmethoxy, m is selected from 0-2;

wherein th ues of R e t ordfferen r .

A e B SR R RS RS (LS wherein
ais %M@MIWBW&[@UGGIWWMWElllllkéﬂlhammhléﬁl wherein R!
may BRESPHIAG ¥&%s%1{ﬂéﬂ%r9£ﬁ%ﬁ%%%@%%%&% RS W£h§rgfore in a further

azggct oft e invention there is provided a compoun ‘of formula (D (as

icEewlapisddiopriateityano, N,N-(Ci.salkyl)amino.
R' is a substituent on carbon and is selected from halo, Ci.¢alkyl, Ci¢alkylS(O)a

wherein a is 2, N,N-(Cy.¢alkyl),sulphamoyl, carbocyclyl or carbon linked heterocyclyl;
wherein R' may be optionally substituted on carbon by one or more R®; wherein

R® is selected from halo, cyano or N,N-(C;.¢alkyl),amino.
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Ring A is phenyl, thien-2-yl, 1-t-buty1-1H-pyrazol-4-yl,

1-t-butyl-1H-pyrazol-5-y1 or 10 pyrid-4-y1; RI is a substituent on
WQAMBEP4M is selected from fluoro, chloro, methyl, trifluorometqylGB2006/004756

1-methyl- 1-cyanoethyl, 1-cyanocyclobutyl,

4-cyano-2,3,5,6-tetrahydropyran-4-y8 -1-cyanocyclopropyl, isopropyl,

mesyl, N,N-dimethylsulphamoyl, dimethylaminomethyl and cyclopropyl,

150 it setidtidnonm tadsad; anthév sifethe] fadirefiuok 63 khiey Heoprepshmesyi,

e R

wherpipdRosyeabsipptienalBossbstted Prsethopy oan 2yimege BamheepFopoxy,

3-RoPRRaP IR Mot G AS X MEtN@ e d s ety pyrrolidin-2-yimethoxy,

20 piperidin-4-ylmethoxy, piperidin-3-ylmethoxy, azetidin-2-ylmethoxy,

1-Rb it SIS EarR o0t issnlesksd Soat dieze-thiosenaighyl, isopropyl,
mesyl,-Ndiyshybamptazeliticydogropih@ssldbesalidicatbofitiateaxy,
2’3’5?‘?}%‘:%&[@%@?2%“2%%8': :2@%{ ?X%t'1?3%’11%&8&%1&%’&03‘%011 by one or more
R®; whdginydroxymethylpyrrolidin-1-ypethoxy, 25

3- gy iR I IRN L8 IR gf%ﬁf é%?éfggiﬁ?oethylaminomonoxy,

triflqo_romethyl, propoxy, Isopropoxy, 3-(t-b xycarbonylamino)propoxy,

3-Bromd bRt catherged ib seionisthEran Alunso shderp iy peromethyl,
l-meﬂlfé]flbll@é‘ﬂé@_ A myllpy%wﬁ i%ﬁgﬂ?@ﬁaﬁm,&sﬁé‘&ﬁﬁl@ﬁﬁﬁe{mﬁnﬂ'zi

wherein the values o may be the same or different; ora .
1-cyamaymae@@ﬁldﬁ%%@é;m@g&%ﬂm@%ﬁ%&wb Brovivdamingshyl and
cyclopooppbund is not N-(3-[(6,7-dimethoxyquinazolin-4-yl)amino]-4-

methylphe -3-(trifluoromethyl)benzamide. In another ct of the

e e e SO B R TETCR: auarl SO RE

triflupieamatiiels brethilatranemeticd)y-avoeqsedidualt thereof. - 14 -
4-cyABANSS APeal Ak SBeESENY l%%&ﬁﬁm1859¢ﬂ9g§sap%ggg§§egg,q’pre paring

a compound of formula (I) or a pharmaceutically acceptable Salt thereof

N.N-fimethydrsbdesarhdimsivdrmmensdyl mdydamseride specified, as

defhechisufRtmida th)ceRPhses otlErRaghsn) IBadiNd 3p.a0ing1of the
formula (II) 5. with an acid of formula (ll1):  Ur-0 10 or an activated acid

defvaRe tHENSPMSHBess b) reacting an amine of formula (IV):  with a
comipaeledtaf fanmler O whih)nRBe kahiddpf Rheseibelilis ealisplatiefaleey.

9"94e1.

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

R? is hydrogen.

R® and R* are substituents on carbon and are independently selected from halo, nitro,
cyano, hydroxy, trifluoromethoxy, amino, carboxy, carbamoyl, mercapto, sulphamoyl,
Cisalkyl, Cy.galkenyl, C,.salkynyl, Cy¢alkoxy, Ci.¢alkanoyl, C;¢alkanoyloxy,
N-(Cy.ealkyl)amino, N,N-(Ci.¢alkyl),amino, C,_galkanoylamino, N-(C;.salkyl)carbamoyl,
N,N-(Cy.galkyl);carbamoyl, C;.salkylS(O), wherein a is 0 to 2, C;_alkoxycarbonyl,
N-(Cy.salkyl)sulphamoyl, N,N-(Cj.¢alkyl),sulphamoyl, C;.galkylsulphonylamino,
carbocyclyl-R'- or heterocyclyl-R'"°-; wherein R* may be optionally substituted on carbon by
one or more R'S; and wherein if said heterocyclyl contains an -NH- moiety that nitrogen may

be optionally substituted by a group selected from R'".
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Process c) reacting an amine of formula (VI): WO
2007/071963PCT/GB2006/004756 - 15 - (VI) with a compound of formula
WQM7/0789630 and thereafter if necessary: i) converting a confSUa& 8P o476

formula (I) into another compound of the formula (1); ii) removing any
protecting groups; iii) forming a phar$raceutically acceptable salt. 10L is a
disglaceagle group, suitable values for L are for example, a halo, for
exBnipeR erard skt on fethen and@risinddisptindatieagtedifrosuitab)aitro,

hydro8)UaRiHY, Cai 0 CoxamP e A0, SRR SIIPEQ. gi%%?l? LR Ruted
tosyl or mesyl. Specific reaction conditions for the above reactions’are as

on carheg b¥ opg BrBteRajamines of formula (Il) and acids of formula (Ill) may

berchispieddegatber indhanprosaTe ) AR ANne 0P NEH8RA/ My lamino,

Standareh peptide coupling.yeagents knpwn in the art can be employed as
carbe R RSAEIE oot E B RN SEACRLRk i caroon by

one ogimprtoRExyhdavberiiiriiie; bintienajiyijh dhegine sendEbfmeaialshiusiamay

be opRGREHW aRIRORY RN - lidinopy#gline, optionally in the presence
® %ot fggse for 20 egme%{eéq‘ﬁiﬁ%%ﬁﬁg‘?}éyﬁdme, or 2,6-di-alkyl-pyridines

suRh aadRE’ iesdndersngonttyi sdlectsd imrdiitectuitdbieds@hvents include
dim¥thydaeetanide, @ilc_:galgg,cpQﬁgthggqu@@gmyietrahydrofuran and

di gthylfcgrmamide. The coupling reaction may conveniently be performed
& REraETEsHYhe range of-40 to 50C. Suitable activated acid
derivaiives anekitetasidthatidemoionrramplespeid ahipridiestcd Framchptibsn,

esters, for example pentaflugrophenyl esters, The reaction of these types
b, B B e e I 0 6 SRR TP G gy
substigited ik sakoribyaact, foreRAnple they may be reacted in the presence
ol bpsei AR HgRe ggeriBed ABeYevanddn A iiabls solvent, such
y

as those described above. The reaction may conven e’ 6erformed
C:-calkpxviearhompiaunang apbawishd-Bf =40 hstsoey GaRinasrdrefemRianay hray
optiobzﬂl?rﬂmﬁm&mﬁgﬁﬁmﬁ&é%ﬂ%@&hereﬁﬁ%ﬁi’ﬂ&@r@%&%ﬁtains

‘]‘ﬁa‘)ﬂ?ﬂd 'Sl];gta[e commercially avaijlable compounds, or they are known,in

an - N e AP JPat S Eee LY %W@&B‘gf%ﬁ&%ﬁ&%@%ﬁ%&mﬁ ;

thB Arind B Proedsdepymicatratassidonyiessntsm faanola (1V) and (V)

angkcompounds of formula.(V1) and £VII) can be reacted together by

pIgZ 13 sa%':‘{eg.%rom %@#%I(an& & afkméfga{: acfg}ll

cc&g)l[ng chemistry u an apptopri yét and ligand such as
P& (dbhydransmBikAP respectively and a suitable base such as sodium

teRPYIRNTEd BEbLRRRIALHS Lo L it ftendn the .
range of 80 E: to 100 C. 15cgrpﬁlgfé%Fgﬁgéﬁﬁ??%%%@eﬁﬁ%%& niiro,
hydroxye grefinRy f8BeRemEtbyl, methoxy, ethoxy, propoxy and isopropoxy; wherein R* may

be optionally substituted on carbon by one or more RS;

R is selected from fluoro, bromo, amino, N, N-dimethylamino,
t-butoxyoxycarbonylamino, phenyl-R*-, piperidinyl-R?-, azetidinyl-R*-, pyrrolidinyl-R*- or
morpholino-R*-; wherein R'¢ may be optionally substituted on carbon by one or more R**;
and wherein said pyrrolidiny] or piperidiny]l may be optionally substituted on nitrogen by a
group selected from R?;

R*? and R® are independently selected from a direct bond and -O-;

R? is selected from methyl and #-butoxycarbonyl;

R* is hydroxymethyl.
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Scheme 2 Compounds of formula (V1) may be prepared by a modification

of Scheme 2). Compounds of formula (V), (VII) and (IVa)are commercially
WQuHENEebmpounds, 20 or they are known in the literature FRGREyBR/004756

be prepared by standard processes known in the art. It will be

appreciated that certain of the variowg ¥ing substituents in the compounds

of the present invention may be introduced by standard aromatic

sulh%uﬂdtk)"mreaabmﬁﬁemsgﬁrmtﬁﬁabg ae:wayéaaaddy@stﬁefa@ S5 Rydrogen,

a S elther priqr to or Immediate owing the processes
ﬂuorggﬁrilé%)%ﬁgg 3},6\/21 dr?l S A |crz1l tHQ{L 8@%’8 é‘é’t BoRRpey and
ISOPrMAO)m%@Flém@Bm@ﬁvmbsﬁmwm mzbnmbly SBeoh 1RAETORS

g t tituent b
g odGRIRSBINAE, IR5ESAAS, I azgcwﬁ SRS Y

means of an aromatic SUb |§|t|on reactlon re UCtIOﬂ

f-buf%mégﬂa'ﬁs%ﬂémﬂu@bﬁgyé oxineEiSins-Blbstrediny 1 R rongehdahB - or

morptetaiRPtoRdisiensHsMEk PEpaeRMP SBLRNEH SRONBIR IS ADEIGA R,
and wehrt Particular e a m“%Ies of glromatlc substitution 5 reactions include the

introauct] Ryé.fo T A RIBFRAEH LR Rriaetinaly ebpitsisdaton
nitrogsdry a(grbgpcmlmmsch@ofml{é%ample an acyl halide and Lewis acid (such

aqzai%%rﬁwgrg&lasﬁn ?ﬁnl{{‘de?': ICra '{rsecc nd| n§ g?le introduction

g an € an ewIs aCI ’as aluminium

g% alkyl group u

tri ﬁé@?%@fb’é@%@i@ﬂhﬁﬁé@@@ﬂaﬁ%&hd the introduction of a

hatebgng Gymgiticular examples of modifications 10 include the

reduction pf a nltro%oup to an amino group by for example, catalytic

hyRirBBERaftBr st HewERd eathay spdptrdatiensndontly relaciedifoprEsersaitro,
hydrdifyhmiﬁclﬂm@@'ﬂmwﬂ&be&mwyo@uﬁﬁh@ﬁ@wlg IRAPRYIIIpIILRT

1-me li)élsudqlaongl | also be a ted that in some of the reactions

e |onec1u?1en5§|lﬁle NG Bg’?fé %‘E’ LR Protatmstiogensitive

azetlcgne?‘rpknﬁhheycampdmnﬁ-slﬁhﬁamg;gmehd&?@xﬁxﬁ&mﬂwpﬁﬁﬂli&m— -yloxy,
uitable ods for protect own to

i i e e e S SRR

3-d n@é@dﬁaam@wmstaﬁhmrpmlcermus@mnmee T.W. Green,

3- (t_bﬁf@@@c%@@%qﬂﬂg)ﬁ@%ny@yﬂgﬁéﬁdohn Wiley and Sons, 1991).

Thus, if reactants include groups such as amino, carboxy or hydroxy it

-(-btayparrus s privdaathey eash i dativs worthensdininendiarpilropibery.
hetimd30Amsuitbblruprel QetinRgbaroiHa fR6 afa%ﬁﬂaaﬂp HYRNIRGIIRUR Bon,

Ie an ac for example an alkanoyl roup such as acetyl,
ﬂuoroaghg SRRy (yhg"% %’ra&’%ﬁ% R TNt E%&?B dRsFbony|
3- ammppmmxyéamwgrqnmpmvaiymmﬁﬂweywm?m@mlmﬁf@ﬁﬁw&thoxy,

& oup, | e benzoy The
plperi@%ﬁ%%&éﬁ@%%&%ﬂ ﬁlg&?%é;%y tggo e pro(t1e ?r?épgrf)%upg ’necessarily vary
1-+-bufany b emdizetisiprotdentpzs speidin-Brimetboeyxample, an acyl group
L-r-ofetascy Rl AIISGAEIREN I AUAREARIOY! 0roup may be

1tb remov }4 exan%)le by hydronS|s with a Suitable Dase such as an alkali
- Wéﬁ’e‘fﬁ%ﬂi’r et é(llﬁtﬂ@?i’fﬁ1@ﬁﬁr8}1§’t§‘d$uﬁf’ﬁ¥drOX|de Alternatively an

t—bmw@ﬁbummmmélﬁ-BWWmmwwbﬁyMWﬁdﬁmoys&hm

3-(2- £ 1et9}’1treat nt wi swta%EaG a}g hydrochloric, sulphurlc or
Bhos ;?“onc liorRigRadd Sy O ARASAIAETEBIY

PTOPOQVommpme(bbanbanlymyhg)mmﬁwLlﬁdma}@upcwpr example,

[ £y lladiu carbo

L B S L R R sty Photony
smﬁtdbi@’%?&er’i‘atlve protecting group WO
200K/ GRS RO (R AGEME Hindbr 100 HIRY GG GlRURJE, for
example, a phthaloyl group which may be remdved by treatment wit
affty¥amine, 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 5 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

Ihw/AvAalhrcie wwitbthh A c~11idahlAa hacAa 11k A Al All Aall maatal bhn/AvravidAA FAr
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A suitable protecting group for a carboxy group is, for example, an
esterifying group, for example a methyl or an ethyl group which may be
WOSH3EE Fbr example, by hydrolysis with a base such as sodfi#/ GB2006/004756

hydroxide, or for example a t-butyl group which may be removed, for

example, by treatment with an acidyffor example an organic acid such as

trifluoroacetic 15 acid, or for example a benzyl group which may be

rgmevyed, for example, by hydrogenation over a catalyst such as

palladium-on-carbon,  The protecti roups may be removed at any

cBhvehBhesinghs Y %ﬁﬁﬁ%%% %&fﬁgsga?ﬁlgﬁ{%%ﬂ%chniques well

kmayyefirdhechefiicamidt Asirtaiechtienalrbeforedvidedonspopoedsddefioagula

in the g({e%ent in\%rrlti%n possess 20 anti-cancer activity which is believed
@ (ast e?&%e roPﬁ’?%éN “Rar inhibitory activity of the compounds. These
pRipgriies pheyyber assagsethefobad hgpteoarslng the procedure set out

bgloy , BiRafiRMIIe GG APRAGI QRN AHNABHSCANPING M (O iRgein
wild type His-B-Raf protein kinase was 25 determined in vitro u%g

> ingan _,
a is 2, A e mRdy SPhEmexb AIEICHS A T B POR Jaked hefgrAsye Vi Frem R
may b@gﬁ}ﬁgﬁﬁ@r&&g%&rytﬁ{i@ﬁg&mﬁm&m@s{ﬁme, human recombinant,
purified His-derived ((%eta&gegé%EKll. Th ea%ti%ré tiIiz%jez.Sarf e Qﬁﬁaf,
ou i SARFRAERCIENY ToPFSIERS SRR BhosPRate (AT} IS 405hM >
NRZihradengeethyl) piperazine-N'-(2- ethanesulfonic acid hemisodium salt
(HEPES)45 mM. 1.4-dithio-D| ~threj 1o
ethyfenediamine Set%gl%%%tglg %%:r?;do é%@%%%@%%;%ﬁ%ﬁ%é&g Y, n.ltr ’
hydrolpffenipwitabewitiouelbshipd GhdadcisisresnRe mpststipnalip gbstituted

on cafSAFHPINCHRGRR2E1,11 in 384 well plates. B-Raf and compound were
preincubated in Ix HEPES buffer for 1 hour at 25 C. Reactions;}gere

infidtealeated ERMiOr o MR ST rRiis PE S LIRS Art e ated
WP 20076144 963K T GRa0 88047 bl Pangin@p C for 50 minutes and

reagtions stopped by addition o 1175 mM EDTA (final con '
SRRt o el it G R SRR
carboiryta BRTAM EREL oy dky HEREShbteffieR {ransfeereptimndbaswhstittadion ggibon by
roteinhindi I i verni 44, S8
one o Bl A TR i iogen may
be 0Whnﬂlbtﬁuhﬂﬁ@@®b$@y§é?ﬂkﬁ@lkﬁﬁ@&‘§?%r 1 hour at 25 C, washed in

T@Taﬂa%ﬂ@a}@%wépzmla aRiitealyslanatapticaesahoMEK antibody

(Cell, Signaling) diluted 1:1000 in TBS for 2 hours at 25 C, washed with
TES TisiRydioatareitih Wpl goat anti-rabbit horseradish peroxidase -linked
antiiqgydiealdSigaatingldiuied d; 200k aiB&tr 1 hour at 25 C and
washed with, TBST. 500 of flyoroggnic peroxidase substrate (Quantablu

or apf@%f’@%éﬁ%?’ﬁ%%% Sl %ﬁr&%ﬁ]g incubation for 45-60 minutes, 50 pi

with Quaniabo SEORJREpe)mias md de (B -Hi6e-flunstsseavipesglietpdgpmino]-4-

meth?ggn%gpg%gt_ XGitaLon 32 and.emission 420 using a TECAN Ultra plate

ata was graphed and IC50s calculated using Excel Fit
(MIdressbirey, in 2 fvfise aspested thediweationdhereiseraeisd aneruapdaffpmula

@ (agfé&gorggggggggpmmﬂ: 15 exhibited activity less than 30 pM. For
example the following results weye obtained: Example No 1 Eho 1-1

ExXBIABIR & Pheabl AFA ExghipRe PR St A p R IFES
an -NICCAISHNY tpriadher aapeetoptithalipwabsitmttddng dgongvididted from R’;

pharmaceuytical composition which comprises a compaoun t %Jsgb la
() oS AR R b Sl R o h e b e,
wheieimsso2jatidh(@ithinphartplaseric ciperodytablertindinked beleiesydplrhe
wher%?mosgpgeng olﬂg w ﬁQ&H}téd*HﬁQL‘?bf% w%&my Rﬂpn, for example
as a tablet or apsu}e, or parenteral injection 1(mcludln intravenous,
subdssehestet i drpuacuhercintbe wieesat s imushs e same R fiferent;
solution, suspension or emulsion, for topical administration as an ointment
or cream or for rectal administration as a suppository. In general the
above compositions may be prepared in a conventional manner using 25
conventional excipients. The compound of formula (1) will normally be
administered to a warm-blooded animal at a unit dose within the range
1-1000 mg/kg, and this normally provides a therapeutically-effective dose.

DvAafaralbhhs A AAaihs AAacAa 1m thAa rarncas ~F 10 10N marn/ly v i Aarnvanmlayvrad

et roarl\}/rll) contains
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According to a further aspect of the present invention there is provided a
compound of 5 the formula (I), or a pharmaceutically acceptable salt
WQREREH1883defined hereinbefore for use in a method of treatrRérfl GB2HR6/004756
human or animal body by therapy. We have found that the compounds
defined in the present invention, or pharmaceutically acceptable salt
thereof, are effective anti-cancer agents which property is believed to
ansastgurégen; B-Raf inhibitory properties. Accordingly the compounds of
the;10 prasent invention are expected to be useful in the treatment o
o R SRR A o et B g
halo, ompguiosymayine cabdxn GrediztaadCRallinkibitdsrefidttimabe optionally
substi@AGRI00dsd &'i‘[@‘&%‘?@ﬁ“ﬂ,f such treatment. Thus the

compounds of the present invention provide a method for treating cancer

chBiscedered Hivdsrensbrylues of R s bsthesmaysbitedo

prRYlee, amnti-15 cancer effect mediated alone or in part by the

inhibjtion of B-Raf. . Such a compgund of the invention is expected to

p&s’é§§q8°69f31|g(?ﬁ‘r‘f'éaéoof’féﬂ’t?-85&8§f§1’6ﬂ§?’ﬁ}%§n§§%mivaﬂng mutations in

BiR&iwle e dronlindoyethibntaRylkuynad ¥(sgatkyt)eduding but not

imited to, melanoma..papillary, thyrojd tumors, .chalangi Li%e)
R ier o
optiotiallyisvbstiiotedwith gatwadey 20aetivan 8er; asdwideagiaiHseid dstexagiewtsoptains

an -NEI B4R SXRESR Al opATARMY Reb O dREaUP agRbIpVR IR Wiln R*;
posgess agfivity against a ra;%e of leukaemias, lymphoid mghgnanmes
arﬁi2§ soM4Runibuidspenrsely. ﬁﬁ%gglﬁﬁdigﬁ?%?ﬂgsaﬂﬁlﬂgﬁues such as

theHvekeldgrRarhliaddaikprastats JAeastapampancreas. In particular
such comﬁlounds g Ehe invention are expected to slow advantageously
thE gPS WK SFERITAR? and recurrent solid tumours of: for 25 example, the
or a Hlamaelaivally rowdplabigsdnitiavaiies. More particularly such compounds
.. Of the invention,.qr ti e ! 1AL
with B B R S TG A aminol
methylphewrt WHicilnecomsibrhirntamifeB-Raf, especially those tumours which
argrignificantrdanendant o Retiasihalroroptivaird sB58RRund of formula

including for example, certain tumours of the skin, colon, thyroid, lungs
(D (g darésiasiaboveAMiBEISYl the 30 compounds of the present invention are

uspiugin thpHsedtaesh-Of ynelgpeamas; Thus according to this aspect of
the jnvention there is

rovided.a compound of the formula (1),,0r a
R R COR ST L TR BHe) e T R e Bt
1-medsyh Ingdicethghtl -cyaiocyclotudyh rinygno 3 X thetrabpéctpyfamd-ylyention

e SR R kit n

cyclaprniitacture of a medicament for use in the production of a B-Raf
inbibitqu sl elim 3 WarMhiRgH et daBabeRehaS FRake SAGCEF At t;
this aspect of the invention there is provided the use of a compound of the
fortnudf VYR pharmaceutically acceptable salt thereof, as defined
heréinhe foterinstivetinrntslas tarb ol mdnesdiodepetdalusadetd éom fluoro, nitro,

b dr%OdUCtion ofgm anti-cancer, effe?t in e%g%%-t%loodequmgwa}loﬁﬁl%hr%s

Y thatﬂlcl,lgo%lrna% SR ?g%%ﬁr%x& e invention: there | prowaeé’ he

1-matisgmfreidicSrypoethdxyf thesfalimdtalthstiorsy. afiperiboddyitadiheceptable
Salt i ' re in i i

s e VRS ey

2-(2-dmdranyesthyémoioldncoidirbhantet; @ vadanemetornymelidind i propoxy,

3-didRUKASRRSHOPBRI QG RHARANAIGRo SHFINIPRBAYY Sarcomas in the
liver, kidney, bladder, prostate, breast and pancreas, and primary and
recurrent solid tumours of the skin, colon, thyroid, lungs 15 and ovaries.
According to a further aspect of the invention there is provided the use of
a compound of the formula (I), or a pharmaceutically acceptable salt
thereof, as defined hereinbefore in the production of a B-Raf inhibitory
effect in a warm-blooded animal such as man According to this aspect of
the invention there is provided the use of a compound of 20 the formula
(), or a pharmaceutically acceptable salt thereof, as defined hereinbefore

i HthAa AradiiAt Al AF Al At A~arnacaar AFFAAE T A wvrare WlAaAaAAA Arnimaal cri~ahk
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5 ovarian cancer, lung cancer, leukaemias, lymphoid malignancies,
carcinomas and sarcomas in the liver, kidney, bladder, prostate, breast
WQAYHEHEBas, and primary and recurrent solid tumours of theP SRl 2804756

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

need of such treatment which compsises administering to said animal an

effective amount of a compound of formula (I) or a pharmaceutically
3-(+-bnegRinble kalidbpepbas, ddinemiOrueein before. In a further aspect

of the invention there js provide ' it} i .
R e R s e e

ancisEbied fioth 8reoN heteieheau ey ofRb ateyd b srRrRiof rtenk
ora pgﬁﬁ{maﬁ%%@&@gﬁﬁp@glgﬂi&gnt or carrier for use in the production of

~“aB-Raf inhibitory effect in a warm-blooded animal such as man, olna, ,
with therprevisespetsad erpRrEtis RohArE3d Grbitrsiio izl g emino)-4-
meth sitqmhisbeampyisas.aimpound of the formula (1), or a
pharmaceuytically acceptable.salt thereof, as defined. herei fore 4
S SE B A B TR e IR B A SoBalfd e formuta
() (adldepistedubbos) eftereanti-cancer effect in a warm-blooded animal such as
n@% IR Zlasfgl“gyﬂef il f,tf‘-?-ﬂ’ﬂ _-r]@ﬂﬁfll&%@fg’y&r@f"-@ﬁ@ﬁlH-pyrazol—S-yl or
pharfmacedtical ¢omposition 20 which comprises a compound of the
pyridééiyhula (1), or a pharmaceutically acceptable salt thereof, as defined
herejp heigsieRsacaianiith &rRbeIReealisalcmoespiritgIdiluent or
__carrier for use in the treatment of melanoma, papillary thyroid tumours,
mﬂu%ﬁéﬁ%lo&é?éfﬁ&lrﬁa%YWHy&a}f%?%%%%?@ncer, lung cancer,
4-cyallgslt,@%56&§tr5%ﬁ?mgpﬁamaligna@mb' ganpnmylasqndma(rjnmms_ in thi| .
iver ey, bladder, prostate, br a n , and primary an
NN '%‘&ﬂh’éﬁ@ggﬁ@?ﬁqm%fﬁ%iﬁ?ﬁ%% IPr?e,tg gsgl%nn, ?ﬁ@rooglg?ﬁ\éﬁgs and ovaries in a
warimsbleneibfaniine Zuchesdnanvalues R Burs oinHip Rempe e difrasnt:

dggzn%q&ﬁr Qpefore may be applied as a sole therapy or may involve, in
1 Qgcll, ) ) :
addition’to the compound of the invention, conventignal surg

ry or

B AR SRR b Sh RICRE FOTRERAEY s FICR e R Bpeer
luor§OES Y, 116 TR AMDThI B GRISRNIRS QBALYfPBYI, agemssy; benzyloxy,

(f)antlprollferatlve/an_tlneoplastlc drugs andg}c%:{?(mtllnatjcﬁnﬁ thelileé)f,_ S used
3-amiAqPReBREE SHRBTBHS LRI RE % I@ﬁﬁ%‘&’ﬁfé’ Stior example Cis-platn. Y
piperi@hapiatiheys pieashamideinitgectidingtyidethelphalan,

chlorambucil, busul apd nitrosoureas); aptimetabolites (for - 23 -
1-2-buoxycar Oﬁﬁ’!% ﬁ?é%%]ag %%%ﬁlo%g%gl{}?;\?’d%'}e%%-ﬂuorouracil and

l-t-bmmbmytw@pfﬁammﬁéinémwe and hydroxyurea;
Lpb%%%k tﬁ%%@%&f&ﬁﬁ%ﬁﬁéﬁ@@&%ﬁmwmﬁyhke adriamycin,

mycin, rubicin, daunomycin, epirubicin, idarubicin, mitomycin-C,

1—t-wmﬁmw}pﬁzﬁalﬁmrﬁaﬂwn%:érh?ﬁméﬁ@%@m&ﬁ’é‘i&%‘? a5

3. Aalids dssinssistine.-yinhiasmine s ingasinemancpviporgitinfunsethyl,
taxoids like taxal and taxoteye); and.to msomer&g?olrrr\lgltrnotor)s( for example

Pmp@’@fpﬁﬂB{ﬂWFf@tS&fﬁ%‘m%yé’ﬁf 8%?%‘3“&'?\ R p8side amSadhine, topotecan

1-(z-Bind:gREPSaTRLHRYidiheydstatioggmdts-cHokiay anbiosdppeaitiifryimethoxy;
example tamoxifen toremifene,, raloxifene »dr i [ ),
oegfrlg eSS geﬁp%lr % gw"r’\rﬂ%‘a‘& e } %%r%e% xlfm p%%ﬂf%lggg? rgg%?é%}ﬁ’

or a piviandeotenily @orepiahiepieliihsatofamide, flutamide, nilutamide and

withTHB rg%ﬁfi%ﬁa&‘t"s‘iﬁﬁt&)nw&ﬁ RANA0RIISROr bitRHAgRisis AL Aypamte]-4-
goserelin, leuprorelin and buserelin), progestogens (for example

methyipgeartbiteiieonadmbbeegamidsitors (for example as anastrozole,
letrizalmyPragRER R Sxpmesiapeiand tdhipiondsdHhertuntasemsimly one

as finasteride; 15 (iii) Agents which inhibit cancer cell invasion (for
Ofﬂ’@)@fﬁ‘ﬁ@%@‘t&lm%?ﬁ%%%aﬁ%%&@t&%éﬁﬁgﬁrﬁggat and inhibitors of

urokinase plasminogen activator receptor function); (iv) inhibitors of
growth factor function, for example such inhibitors include growth factor
antibodies, growth factor receptor antibodies (for example the anti-erbb2
antibody trastuzumab [HerceptinTM] and the anti-erbbl antibody
cetuximab [C225]), farnesyl .20 transferase inhibitors, MEK inhibitors,
tyrosine kinase inhibitors and serine/threonine kinase inhibitors, for

Avarnmidla imhihlhifAare AfF tha AnidAr;mmal Avawn bl FamtAar Farmmihvy Ay AvarnmnlAa



(vi) vascular damaging agents such as Combretastatin A4 and

compounds disclosed in International Patent Applications WO 99/02166,
Waesmats39, WO 00/41669, W001/92224, W002/04434 andPCT/GB2006/004756

W002/08213; (vii) antisense therapies, for example those which are

directed to the targets listed above,jguch 5 as ISIS 2503, an anti-ras

antisense; (viii) gene therapy approaches, including for example

appistaehespéot ieflronrabey avingienesosidds apmbess dot pdpacngbemapbund
of forr%ll:l\)lgéj ()rraBII%CAgéeG clgﬁ)Taégg qgﬁf“rs%ﬁ[?hd %%%/rﬂl%lprQ'Qéys%\;vm%rgﬁy‘)ariable

appr chésPSiich a8 hos usm% cytosine deaminase, thymi Ine kinase or
are, uslésactbeal istrpedictasedefingdie fomalp h)achugises nEdesespalitageting an
aminetgkeﬁ%%%gmﬁyotherapy or 10 radiotherapy such as multi-drug

resistance gene therapy; (ix) immunotherapy approaches, including for

example ex-vivo and in-viV(Rﬁpproachetho increase the immunogenicity

of patient tumour cells, such as trwfe&&gn with cytokines such as
Jcrophage colony stimulating
approaches using

o asNb cytyp rans{ected dendritic cells,
approaches using cytokine-transféf:ted t cell'lires and approaches
5 using anti-idiotypic antibodies; (x) Cell cycte“inhibitors including for

example CDK inhibitiors (eg flavopiggdol) and other inhibitors of cell cycle

checkpoints (eg checkpoint kinase); inhibitors of aurora kinase and other
with diregsbefifvoméa(Bnitosis and cytokinesis regulation (eg mitotic

kinesins); and histone 20 deacetylase inhgpitors; and (xi) endothelin

and endothelin A and B antagonists; fale ZD4054 and ZD1611

I ..
(WO 96 40681), atrasentd® and Y M598. Such conjoint treatment
may be achieved by way of the simadttaneous, sequential or 25 separate
dosing of the individual componen%ilqj the treatment. Such combination

products employ the compounds of this invention within the dosage range
10 or an gelrpfed 3% At dhsff@fine other pharmaceutically-active agent within
ProcHs BPRIAYRG 808A6R: @ Banula (IVRddition to their use in therapeutic
medicine, the compounds of formula (l) and Qeir pharmaceutically
acceptable salts are also useful as pharmac®logical tools in the 30
development and standardisation of in vitro aQd ipMw/o test systems for
I B-R4f in laboratory animals
such as cats, dogs, rabbit , ragsandemice, as part of the search
for new therapeutic é?{gsa -In above otf¥pharmaceutical
composition, process, thet 4se and medicament manufacture
features, the alternative and preferred embodiments of the compounds of
the invention described herein also(Bpply. Examples 5The invention will
with B@ Hstiaisehbi i\ following non-limiting examples in which, unless
stated otherwise: (i) temperatures are given in degrees Celsius (C);
operations were carried out at rogin or ambient temperature, that is, at a
temperature in the range of 18-2/&; (i) organic solutions were dried
over anhydrous sodium sulph@{€; evid
out using a rotary evaporator

4.5-30 mmHg) with a bath temper &%to 60 C; (iii) in general, the
course of reactions was followed Iy T a )Peaction times are given for
15 illustration only;  (iv) fmal product ad satisfactory proton nuclear

magnetic resonance (NMR) spectr d/or 15 mass spectral data; (v)
yields are given for illustration only and are not necessarily those which
whergihlbis aidisiregablediient process development, preparations were
Proc%%?@f#@&{fr%]%eaﬁ%ﬁﬁo%ﬁdw jred; (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,
20 determined at 400 MHz using perdeuterio dimethyl sulphoxide
(DMSO-d6) as solvent unless otherwise indicated; (vii) chemical
symbols have their usual meanings; Sl units and symbols are used; (viii)
solvent ratios are given in volume:volume (v/v) terms; and (ix) mass

Aarnacntra niavra viitrm wawnth Al Alactranrm Anrnarvrens, ~fF 70D Alacrtranrm vialte 11 Fh A
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hexafluorophosphate; - 26 - THFtetrahydrofuran;
DMFENN-dimethylformamide; EtOAcethyl acetate; DIEAN,
WoRMKEBPASPylethylamine; 5SDCMdichloromethane; PCT/GB2006/004756
DMSOdimethylsulphoxide; MeCNacetonitrile; TFAtrifluoroacetic acid;
DIADdiisopropyl azodicarboxylate;-I8MeOHmethanol; "ISCO" refers to
normal phase flash column chromatography using 12 g and 40 g
pre-packed silica gel cartridges used accordipd to the manufacturers
instruction obtained from ISCO, Inc, 4700 superior.street Lincoln, NE,
C18 reverse phase
HPLC Column with dimension_15 2(] d 50 mm/250 in
water/MeCN with 0.1% T ilenptiaSesobtajned (xiv) Parr
Hydrogenator or PafRSh pe hydﬁégenators are systems for treating
chemicals with hydrogen in‘thepresence of a catalyst at pressures up to 5
atmospheres (60 psig) and tempergiyyes to 80 C. 20 Example 1
Meth -113-(triflyoromethyl)benzovliaminolphenyflaminolquinazoli
with a c Eaultaloxyl?g NH)
4 [(5 -Amino-2- methylphenyl)amm@]é]umazollne -7-carboxylic acid (Method
7;0.100 g, 0.340 mmol), 3-(trifluorpmethyDbenzoyl chloride (0.062 ml,
0.408 mmol, 1.2 equiv) and 25k pylethylamine (0.071 ml, 0.510
mmol, 1.5 equiv) were combine[d in DCM (2 nil) and stirred for 4 h at 25 C.
The reaction mixture wasgagcengtédunder reduced pressure and
purified by reverse phase pzreparat @RD,1% TFA in MeCN and
water). NMR: 10.58 (s, 1H), 8.75 (s;¢H); 8.68 (d, 1H), 8.39 (s, 1H), 8.26
(m, 311), 8.19 (d, 1H), 7.97 (d, 111), 7.90 (d, 111), 7.79 (m, 2H), 7.64 (d,
1H), 7.38 (d, 111), 2.18 (s, 311); 7. 30 Examples 2-3 The
and theteaftisrd fanswgeuind was prepared by the procedure of Example 1 utilizing
therta ropriate S WfO 20 Z{ 71963P T/GBZOO6/OO4 5? 27 - EX.
SRS SR Cr AT T

i1) rex]_lgny_i)r,lg any protecting groups;

iii) forming a pharmaceutically acceptable salt.

i) co

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

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

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

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

and active esters, for example pentafluorophenyl esters. The reaction of these types of
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468 3,4-Dichloro benzoyBaminol-2- 8.65 (d, 1H), 8.37 (s, 111), 8.19
benzoic acid and methylphenyBamino) (m, 311), 7.80 (n, 3H), 7.56 (d,
WQAEHAA P Huinazoline-7- carboxylic acid 1H), 7.32 (d, 1H), 2 BET(&B346/004756

3 1-tert-Butyl-N- {34(6,7- 1.05 (s, 111), 9.65 (s, 1H), 8.68 475 Method 8

and 1- dimethoxyquinazolin-4- (s,-1161y, 8.02 (s, 1H), 7.85 (d,

tert-buty1-3- yOamino]-4- 111), 7.62 (dd, 1H), 7.29 (d, methyl-1H-
comppnily/ ik aplings 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 50°C.

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

R R? R’
Me Conditions of Process b) or ¢) Me N)\N H,, Pd/C
+ 11
O,N NH " ON NN l "
) 2 2 H Ry
(IXa) (IIb)
Scheme 1

Compounds of formula (ITa) and (III) are commercially available compounds, or they
are known in the literature or they may be prepared by standard processes known in the art.
Process b) and Process c) Compounds of formula (IV) and (V) and compounds of formula
(VI) and (VII) can be reacted together by coupling chemistry utilizing an appropriate catalyst
and ligand such as Pd,(dba); and BINAP respectively and a suitable base such as sodium ferz-
butoxide. The reaction usually requires thermal conditions often in the range of 80 °C to 100
°C.

Compounds of formula (VI) may be prepared according to Scheme 2:

2
R Conditions as

Me Process a)

M
am +
H,N No2

(IVa) IVb)
Scheme 2
Compounds of formula (VI) may be prepared by a modification of Scheme 2).
Compounds of formula (V), (VII) and (IVa)are commercially available compounds,

or they are known in the literature or they may be prepared by standard processes known in
the art.

€ H,/PdC

av)

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

following the processes mentioned above, and as such are included in the process aspect of
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111), 7.23 (s, 111), 6.50 (s, 1H), pyrazole-5- methyl-1H-pyrazole-5- 3.93
(d, 610, 2.40 (s, 311), 2.09 carbonyl chloride carboxamide (s, 3H), 1.57
WQ208H)7196kample 4 34fl-Cvano- 1 -methylethyll-N- PCT/GB2006/004756

{3-[6,7-dimethoxyquinazolin-4-yflamino]-4- methviphenyll benzamide 5A
solution of 4-chloro-6,7-dimethoxyddinazoline (50 mg, 0.170 mmol) and
N-(3- amino-4-methylpheny1)-3-(1-cyano-1-methylethyl)benzamide

the inv@igonoSel 188 tngs and 70odifiveljansEroiide for prnaapif sadectonefar 12

substltlﬂeﬂth@ 8{%@'8§a\ﬂ%f81£§m%9tﬁmﬂﬁf&%w4&mr8f JUBEHHiaskKI Alylation

d was purified by reverse phase preparative HPLC (0.1% TFA i
of subgfiEenisng WefeH Y .v&@%so%sma@s%nmﬁ“ﬂ %’?‘E&“’fﬁ o9
procedSred s WOIBASWE il khs ShOita1 a2l RriTcBlkr(bxaRip)es/of ar(mhalid jubstifition

i BRI SRR e

Was

mtmdmsapmﬁd%c? %qgmmngefaf Enanplp)edlagsliglide 2@ dopispridtewhias
alummuk (g 3)9 FHF C%/ %R(?Bpaf}{ 9 q&@on@%he)ﬁﬁ‘ow&?w&%ﬁéy%

10.47 (s
using an alkyl hahde 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
hydrogenation with a nickel catalyst or treatment with iron in the presence of hydrochloric
acid with heating; oxidation of alkylthio to alkylsulphinyl or alkylsulphonyl.

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

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

a Lewis acid for example boron tris(trifluoroacetate). A suitable alternative protecting group
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558 7-(Benzyloxy)-4- (Benzyloxy)-6- (s, 111), 8.24 (s, 1H), 8.04 (s,
chloro-6-methoxy methoxyquinazolin-4- 111), 7.93 (d, 111), 7.89 (s, 111),
WQgHMHIGI%E and yllaminol -4- 7.74 (d, 1H), 7.65 (d, 11), 7.59 PUEMB9H004756

methylphenyl1)-3-(1- (t, 1H), 7.52 (m, 211), 7.42 (m,
cyano-1-methylethyl) 511), 5.35 (s; 28), 4.00 (s, 311), benzamide 2.17

(s,3H), 1.74 (s, 611) Example 6
for a primary amino group is, 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.

A suitable protecting group for a carboxy group is, for example, an esterifying group,
for example a methyl or an ethyl group which may be removed, for example, by hydrolysis
with a base such as sodium hydroxide, or for example a z-butyl group which may be removed,
for example, by treatment with an acid, for example an organic acid such as trifluoroacetic
acid, or for example a benzyl group which may be removed, for example, by hydrogenation
over a catalyst such as palladium-on-carbon.

The protecting groups may be removed at any convenient stage in the synthesis using
conventional techniques well known in the chemical art.

As stated hereinbefore the compounds defined in the present invention possess
anti-cancer activity which is believed to arise from the B-Raf inhibitory activity of the
compounds. These properties may be assessed, for example, using the procedure set out
below.

B-Raf in vitro ELISA assay

Activity of human recombinant, purified wild type His-B-Raf protein kinase was
determined in vitro using an enzyme-linked immunosorbent assay (ELISA) assay format,
which measures phosphorylation of the B-Raf substrate, human recombinant, purified
His-derived (detagged) MEK 1. The reaction utilized 2.5 nM B-Raf, 0.15 pM MEK1 and
10uM adenosine triphosphate (ATP) in 40 mM N-(2-hydroxyethyl)piperazine-N’-(2-
ethanesulfonic acid hemisodium salt (HEPES), 5 mM 1,4-dithio-DL-threitol (DTT), 10 mM
MgCl,, 1 mM ethylenediaminetetraacetic acid (EDTA) and 0.2 M NaCl (1x HEPES buffer),
with or without compound at various concentrations, in a total reaction volume of 25 plin 384
well plates. B-Raf and compound were preincubated in 1x HEPES buffer for 1 hour at 25 °C.
Reactions were initiated with addition of MEK1 and ATP in 1x HEPES buffer and incubated
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3-(1-Cvano- 1 -methylethyl)-N-
{3-[(7-hydroxv-6-methoxyquinazolin-4-yflaminol-4-
WoratipHeAviibenzamide 5A solution of PCT/GB2006/004756
N-(3-{[7-(benzyloxy)-6-methoxyquinazolin-4-y1]amino}-4-
methylpheny1)-3-(1-cyano-1-methythypbenzamide (Example 5; 50 mg,
0.084 mmol) in MeOH (2 ml) and 30% Pd/C (20 mg) was treated with
at 25 6y foHemimiies pristeastivas wipned dycdditian 25 1O 81175 mYSHBEpEing!
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pressure. resulting solid was purified by reverse phase preparative
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imethoxvouinazolin-4-yDamino]-4- methylphenyllbenzamide
diluted\Isthdfidn TBS for 2 hours at 25 °C, washed with TBST, incubated with 50 ul goat

anti-rd‘BEft(ﬁo?égﬂm%ﬂ‘ﬂé‘%%&%l%i&tﬂa}ﬁifédmm 98026A8-didteiamivey in TBS for
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_resulting solid was purified by reverse phase preparative HPLC (0.1%
(Micregefin MeCN and water) to give 57 mg (39%). NMR: 11.04 (s, 111),
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5 DH-pyran-4-yi)-N-{3—-L D) B-7- () 795 (tHH); 7-96 ts—and
0 $imethoxy 111). 7.80 (m. LH), T 9P (o o1). 7.39

According to 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 hereinbefore, in association with a
pharmaceutically-acceptable diluent or carrier.

The composition may be in a form suitable for oral administration, for example as a
tablet or capsule, for parenteral injection (including intravenous, subcutaneous, intramuscular,
intravascular or infusion) as a sterile solution, suspension or emulsion, for topical
administration as an ointment or cream or for rectal administration as a suppository.

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

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

employed. However the daily dose will necessarily be varied depending upon the host treated,
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Method quinazolin-4-yDamino]-4- (d, 1H), 7.25 (s, 111), 4.01 (m, 8H),
3.68 18 methylphenyllbenzamide (m, 2H), 2.17 (s, 3H), 2.13 (m, 411) 9
W200785438cyclopropyl)- 11.09 (s, 1H), 10.41 (s, 1H), 8.73 (FYBEB2006/004756
Method 8 N-{3-[(6,7-dimethoxy 111), 8.08 (m, 211), 7.87 (m, 3H), 7.62
and quinazolin-4-ypamino]-4- (ms 264, 7.54 (m, 211), 7.38 (d, 111),
Method methylphenyllbenzamide 7.25 (s, 111), 4.00 (s, 3H), 3.98 (s, 3H),
the paftfeular route of administration, and the severity of the illness being treated.

Accordingly the optimum dosage may be determined by the practitioner who is treating any
particular patient.

According to a further aspect of the present invention there is provided a compound of
the formula (I), or a pharmaceutically acceptable salt thereof, 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
mediated alone or in part by B-Raf; i.e. the compounds may be used to produce a B-Raf
inhibitory effect in a warm-blooded animal in need of such treatment.

Thus the compounds of the present invention provide a method for treating cancer
characterised by inhibition of B-Raf, i.e. the compounds may be used to produce an anti-
cancer effect mediated alone or in part by the inhibition of B-Raf.

Such a compound of the invention is expected to possess a wide range of anti-cancer
properties as activating mutations in B-Raf have been observed in many human cancers,
including but not limited to, melanoma, papillary thyroid tumors, cholangiocarcinomas, colon,
ovarian and lung cancers. Thus it is expected that a compound of the invention will possess
anti-cancer activity against these cancers. It is in addition expected that a compound of the
present invention will possess activity against a range of leukaemias, lymphoid malignancies
and solid tumours such as carcinomas and sarcomas in tissues such as the liver, kidney,
bladder, prostate, breast and pancreas. In particular such compounds of the invention are
expected to slow advantageously the growth of primary and recurrent solid tumours of, for
example, the skin, colon, thyroid, lungs and ovaries. More particularly such compounds of the
invention, or a pharmaceutically acceptable salt thereof, are expected to inhibit the growth of
those primary and recurrent solid tumours which are associated with B-Raf, especially those
tumours which are significantly dependent on B-Raf for their growth and spread, including
for example, certain tumours of the skin, colon, thyroid, lungs and ovaries. Particularly the
compounds of the present invention are useful in the treatment of melanomas.

Thus according to this aspect of the invention there is provided a compound of the
formula (1), or a pharmaceutically acceptable salt thereof, as defined hereinbefore for use as a

medicament.
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2.16 (s, 311), 1.81 (m, 2H), 1.60 (m, 2H) 10 3-Cyclopropyl-N- {3- 11.08

(s, 1H), 10.35 (s, 111), 8.73 (s, 473 Method 8 [(6,7-dimethoxy 111), 8.07
WQ09%4519689 (m, 1H), 7.61 and quinazolin-4-yDamino]-4- (RCTI$B2PUEI04756

(m, 2H), 7.38 (d, 1H), Method methylpheny11-5- 7.25 (s, 1H), 7.15 (m,

1H), 4.00 (s, 311), 56 fluorobenzahide 3.98 (s, 311), 2.16 (s, 311), 2.04

(m, 111), 1.03 (m, 2H), 0.79 (m, 211) 11

According to a further aspect of the invention there is provided the use of a compound

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

According to this aspect of the invention there is provided the use of a compound of
the formula (I), or a pharmaceutically acceptable salt thereof, as defined hereinbefore in the
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
before in the manufacture of a medicament for use in the treatment of melanoma, papillary
thyroid tumours, cholangiocarcinomas, colon cancer, ovarian cancer, lung cancer, leukaemias,
lymphoid malignancies, carcinomas and sarcomas in the liver, kidney, bladder, prostate,
breast and pancreas, and primary and recurrent solid tumours of the skin, colon, thyroid, lungs
and ovaries.

According to a further aspect of the invention there is provided the use of a compound
of the formula (I), or a pharmaceutically acceptable salt thereof, as defined hereinbefore in the
production of a B-Raf inhibitory effect in a warm-blooded animal such as man.

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

According to a further feature of the invention, there is provided the use of a
compound of the formula (I), or a pharmaceutically acceptable salt thereof, as defined herein
before in the treatment of melanoma, papillary thyroid tumours, cholangiocarcinomas, colon
cancer, ovarian cancer, lung cancer, leukaemias, lymphoid malignancies, carcinomas and
sarcomas in the liver, kidney, bladder, prostate, breast and pancreas, and primary and
recurrent solid tumours of the skin, colon, thyroid, lungs and ovaries.

According to a further feature of this aspect of the invention there is provided a
method for producing a B-Raf inhibitory effect in a warm-blooded animal, such as man, in
need of such treatment which comprises administering to said animal an effective amount of a
compound of formula (I), or a pharmaceutically acceptable salt thereof, as defined above.

According to a further feature of this aspect of the invention there is provided a

method for producing an anti-cancer effect in a warm-blooded animal, such as man, in need of
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N-13-[(6,7-Dimethoxy 10.31 (s, 1H), 8.51 (s, 1H), 7.94 (s, 111), 457
Method 8 quinazolin-4-yDamino]-4- 7.72 (m, 111), 7.65 (m, 1H), 7.52 (m,
WP 7B Iphenyl} -3- 211), 7.41 (m, 311), 7.18 (s, 111), 3.9BGE/GRRHeAY4756
isopropylhenzamide 3H), 3.93 (s, 311), 2.91 (m, 1H), 2.11 (s, 22 3H),
1.17 (d, 6H) 12 N-13-[(6,7-Dimeti@xy 10.52 (s, 111), 9.42 (s, 111), 8.28
(m, 522 Method 8 quinazolin-4-yOamino]-4- 211), 7.94 (m, 211), 7.82 (m,
such tr8htinch@highdomprises administering to said animal an effective amount of a

compound of formula (), or a pharmaceutically acceptable salt thereof, as defined above.

According to an additional feature of this aspect of the invention there is provided a
method of treating melanoma, papillary thyroid tumours, cholangiocarcinomas, colon cancer,
ovarian cancer, lung cancer, leukaemias, lymphoid malignancies, carcinomas and sarcomas in
the liver, kidney, bladder, prostate, breast and pancreas, and primary and recurrent solid
tumours of the skin, colon, thyroid, lungs and ovaries, in a warm-blooded animal, such as
man, in need of such treatment which comprises administering to said animal an effective
amount of a compound of formula (I) or a pharmaceutically acceptable salt thereof as defined
herein before.

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 production of a B-Raf inhibitory effect in a warm-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 production of an anti-cancer effect in a warm-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
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.

The B-Raf inhibitory treatment defined hereinbefore may be applied as a sole therapy
or may involve, in addition to the compound of the invention, conventional surgery or
radiotherapy or chemotherapy. Such chemotherapy may include one or more of the following
categories of anti-tumour agents :-

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

nitrogen mustard, melphalan, chlorambucil, busulphan and nitrosoureas); antimetabolites (for
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methylpheny11-3- (m, 111), 7.30 (d, 111), 7.16 (s, 114), 3.93 Method
[(dimethylamino) (s, 311), 3.92 (s, 3H), 2.64 (s, 611), 2.16 25
WQgnRATénzamide (s, 311) WO 2007/071963PCT/GB200B{J04B2He/004756
30 - Ex. Compound 1H NMR m/z SM 13 N-{3-[(6,7-Dimethoxy
quinazolin-4-yDaminol-4- methylphe@311-3- 10.53 (s, 111), 9.43 (s, 1H),
8.46 (m, IH), 8.28 (m, 211), 8.12 (m 111), 7.82 (m, 311), 7.60 (in, 1H),
examplg @folatps 49chefhioth Bysind Bnan ikeyisliiopmeticill sudf cepatu?, iftiisexed,

meth&&és)at@; %@i@ﬁﬁbﬁr@s}d@a@@mm&pmimmom antibiotics (for example
anthracyclines like adriamycin, bleomycin, doxorubicin, daunomycin, epirubicin, idarubicin,
mitomycin-C, dactinomycin and mithramycin); antimitotic agents (for example vinca
alkaloids like vincristine, vinblastine, vindesine and vinorelbine and taxoids like taxol and
taxotere); and topoisomerase inhibitors (for example epipodophyllotoxins like etoposide and
teniposide, amsacrine, topotecan and camptothecin);

(i)  cytostatic agents such as antioestrogens (for example tamoxifen, toremifene,
raloxifene, droloxifene and iodoxyfene), oestrogen receptor down regulators (for example
fulvestrant), antiandrogens (for example bicalutamide, flutamide, nilutamide and cyproterone
acetate), LHRH antagonists or LHRH agonists (for example goserelin, leuprorelin and
buserelin), progestogens (for example megestrol acetate), aromatase inhibitors (for example
as anastrozole, letrozole, vorazole and exemestane) and inhibitors of Sa-reductase such as
finasteride;

(iii)  Agents which inhibit cancer cell invasion (for example metalloproteinase inhibitors
like marimastat and inhibitors of urokinase plasminogen activator receptor function);

(iv)  inhibitors of growth factor function, for example such inhibitors include growth factor
antibodies, growth factor receptor antibodies (for example the anti-erbb2 antibody
trastuzumab [Herceptin™] and the anti-erbb1 antibody cetuximab [C2251), 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-
morpholinopropoxy)quinazolin-4-amine (gefitinib, AZD1839), N-(3-ethynylphenyl)-6,7-
bis(2-methoxyethoxy)quinazolin-4-amine (erlotinib, OSI-774) and 6-acrylamido-N-(3-chloro-
4-fluorophenyl)-7-(3-morpholinopropoxy)quinazolin-4-amine (CI 1033)), for example
inhibitors of the platelet-derived growth factor family and for example inhibitors of the
hepatocyte growth factor family;

(v)  antiangiogenic agents such as those which inhibit the effects of vascular endothelial
growth factor, (for example the anti-vascular endothelial cell growth factor antibody
bevacizumab [Avastin™], compounds such as those disclosed in International Patent
Applications WO 97/22596, WO 97/30035, WO 97/32856 and WO 98/13354) and
compounds that work by other mechanisms (for example linomide, inhibitors of integrin

ovB3 function and angiostatin);
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benzamide 3.28 (s, 311), 2.15 (s, 3H) zoic acid 14 5-(1-Cyano-1- 10.28
(s, 1H), 9.43 (s, 111), 8.28 (s, lii), 489 Method 8 methylethyl)-N-{S-[(G,?-

WG 2997/p8863n, 3H), 7.80 (s, 11), 7.53 (d, and dimethoxyquin&£N(kB209¢404756
7.30-7.16 (m, 2H), 3.92 (s, 3H), Method yDaminol-4-methyl
phenylithiophene-2- carboxamide 384-(s, 3H), 2.14 (s, 31), 1.78 (s, 6H)

29 15 N-{3[(6,7-Dimethoxy 8.49 (s, 111), 7.93-7.95 (m, 1H), 7.78- 500
(Vi) Measedas dampginglpgeniyoushinoambreidsinincA4 jud. 28aihdidindisdlaged in

InterdafiénAPdient Applications WO 99/02166, WO00/40529, WO 00/41669, W001/92224,
WO002/04434 and WO02/08213;

(vii) antisense therapies, for example those which are directed to the targets listed above, such
as ISIS 2503, an anti-ras antisense;

(vii) gene therapy approaches, including for example approaches to replace aberrant genes
such as aberrant p53 or aberrant BRCA1 or BRCA2, GDEPT (gene-directed enzyme pro-drug
therapy) approaches such as those using cytosine deaminase, thymidine kinase or a bacterial
nitroreductase enzyme and approaches to increase patient tolerance to chemotherapy or
radiotherapy such as multi-drug resistance gene therapy;

(ix) immunotherapy approaches, including for example ex-vivo and in-vivo approaches to
increase the immunogenicity of patient tumour cells, such as transfection with cytokines such
as interleukin 2, interleukin 4 or granulocyte-macrophage colony stimulating factor,
approaches to decrease T-cell anergy, approaches using transfected immune cells such as
cytokine-transfected dendritic cells, approaches using cytokine-transfected tumour cell lines
and approaches using anti-idiotypic antibodies;

(x) Cell cycle inhibitors including for example CDK inhibitiors (eg flavopiridol) and other
inhibitors of cell cycle checkpoints (eg checkpoint kinase); inhibitors of aurora kinase and
other kinases involved in mitosis and cytokinesis regulation (eg mitotic kinesins); and histone
deacetylase inhibitors; and

(xi) endothelin antagonists, including endothelin A antagonists, endothelin B antagonists and
endothelin A and B antagonists; for example ZD4054 and ZD1611 (WO 96 40681),
atrasentan and YMS598.

Such conjoint treatment may be achieved by way of the simultaneous, sequential or
separate dosing of the individual components of the treatment. Such combination products
employ the compounds of this invention within the dosage range described hereinbefore and
the other pharmaceutically-active agent within its approved dosage range.

In addition to their use in therapeutic medicine, the compounds of formula (I) and
their pharmaceutically acceptable salts are also useful as pharmacological tools in the
development and standardisation of in vitro and in vivo test systems for the evaluation of the
effects of inhibitors of B-Raf in laboratory animals such as cats, dogs, rabbits, monkeys, rats

and mice, as part of the search for new therapeutic agents.
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methylpheny1}-2-fluoro- 5-(trifluoromethyl) benzamide (s, 3H), 3.96 (s,

3H), 2.16 (s, 311) fluoro-5- tritium benzoic acid. 16 N-{3-[(6,7-Dimethoxy
W@2487(¢71943 ), 8.02 (s, 111), 7.88 (d, 111, 500 Method 8 PCT/GB2006/004756

quinazolin-4-yDamino]-4- J=9.23 Hz), 7.85 (s, 111), 7.62 (d, Ill, and 3-

methylpheny1}-3-fluoro- J=6.97Hz),28.30 (d, 1H, J=0.4711z2), 7.14

fluoro-5- 5-(trifluoromethyl) (s, 111), 3.98 (s, 311), 3.96 (s, 311), 2.17

trifi cio abwrzamRIdsh §8m3dgutden zoiamsidod, pPdck3s|néthbd, 286 and I dicd@ent

rnanu(tsa’cgil}g' }Egh&ags,(aielﬁpérgaﬁlsve and preferred embodiments of the compounds of the
invention described herein also apply.
Examples

The invention will now be illustrated by the following non-limiting examples in
which, unless stated otherwise:
(i) temperatures are given in degrees Celsius (°C); operations were carried out at room or
ambient temperature, that is, at a temperature in the range of 18-25 °C;
(i) organic solutions were dried over anhydrous sodium sulphate; evaporation of solvent was
carried out using a rotary evaporator under reduced pressure (600-4000 Pascals; 4.5-30
mmHg) with a bath temperature of up to 60 °C;
(iii) in general, the course of reactions was followed by TLC and reaction times are given for
illustration only;
(iv) final products had satisfactory proton nuclear magnetic resonance (NMR) spectra and/or
mass spectral data;
(v) yields are given for illustration only and are not necessarily those which can be obtained
by diligent process development; preparations were repeated if more material was required;
(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-ds) as solvent unless
otherwise indicated;
(vii) chemical symbols have their usual meanings; SI units and symbols are used;
(viii) solvent ratios are given in volume:volume (v/v) terms; and
(ix) mass spectra were run with an electron energy of 70 electron volts in the chemical
ionization (CI) mode using a direct exposure probe; where indicated ionization was effected
by electron impact (EI), fast atom bombardment (FAB) or electrospray (ESP); values for m/z
are given; generally, only ions which indicate the parent mass are reported; and unless
otherwise stated, the mass ion quoted is (MH)";
(x) where a synthesis is described as being analogous to that described in a previous example
the amounts used are the millimolar ratio equivalents to those used in the previous example;
(xi) the following abbreviations have been used: ‘

HATU O-(7-Azabenzotriazol-1-y1)-N,N,N’, N -tetramethyluronium

hexafluorophosphate;
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Method 8 Dimethoxyquinazolin-4- 7.88 (s, 111), 7.79 (m, 111), 7.67 (m,

and ylamino]-4- 110, 7.58 (m, 21), 7.31 (m, 211), 7.17 Method
WOoREHApHEAY0-3-fluoro- (s, 11), 3.93 (m, 611), 2.97 (in, 111), P§E/GB2006/004756

5-isopropylbenzamide 2.14 (s, 3H), 1.723 (d, 61) WO

2007/071963PCT/GB2006/004756 281 - Ex. Compound 111 NMR nth

SM 18 3-Fluoro-N-{3-[(7- 11.48 (s, 1H), 10.55 (s, 1H), 8.80 (s, 471

THF tetrahydrofuran;

DMF N, N-dimethylformamide;
EtOAc ethyl acetate;

DIEA N, N-diisopropylethylamine;
DCM dichloromethane;

DMSO dimethylsulphoxide;

MeCN acetonitrile;

TFA trifluoroacetic acid;

DIAD diisopropyl azodicarboxylate;
MeOH methanol,;

(xii) “ISCO” refers to normal phase flash column chromatography using 12 g and 40 g pre-
packed silica gel cartridges used according to the manufacturers instruction obtained from
ISCO, Inc, 4700 superior street Lincoln, NE, USA.; and

(xiii) “Gilson HPLC” refers to a YMC-AQC18 reverse phase HPLC Column with dimension
20 mm/100 and 50 mm/250 in water/MeCN with 0.1% TFA as mobile phase, obtained

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

temperatures to 80 °C.

Example 1
4-[(2-Methyl-5-{[3-(trifluoromethyl)benzoyl]amino} phenyl)amino}quinazoline-7-carboxylic

acid

4-[(5-Amino-2-methylphenyl)amino]quinazoline-7-carboxylic acid (Method 7; 0.100
g, 0.340 mmol), 3-(trifluoromethyl)benzoyl chloride (0.062 ml, 0.408 mmol, 1.2 equiv) and
disopropylethylamine (0.071 ml, 0.510 mmol, 1.5 equiv) were combined in DCM (2 ml) and
stirred for 4 h at 25 °C. The reaction mixture was concentrated under reduced pressure and
purified by reverse phase preparative HPLC (0.1% TFA in MeCN and water). NMR: 10.58 (s,
1H), 8.75 (s, 1H), 8.68 (d, 1H), 8.39 (s, 1H), 8.26 (m, 3H), 8.19 (d, 1H), 7.97 (d, 1H), 7.90 (d,
1H), 7.79 (m, 2H), 7.64 (d, 1H), 7.38 (d, 1H), 2.18 (s, 3H); m/z 467.

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

appropriate SMs.
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20

Method methoxyquinazolin-4-y1) 1H), 8.70 (d, 1H), 7.95 (s, 1H), 7.90 (s,
62 and 3- amino]-4-rnethylphenyll- 1H), 7.80 (d, 1H), 7.66 (m, 2H), 7.50
WQRIK(§51868- 5-(trifluoromethyl) 111), 7.48 (d, 1H), 7.30 (m, 1#HT4&BR)P6/004756
(trifluoro benzamide 3H), 2.20 (s, 3H) methyl) benzoic acid 19 3-0

-Cyano-1- 11.42 (s, 1H), 10.69 (s; 3H), 8.80 (s, 469 Method

methylethy0-2-fluoro-N- 1H), 8.66 (d, 111), 7.84 (s, 111), 7.68 - 62 and

methyl-1H-pyrazole-5-

carboxamide

3.93 (d, 6H), 2.40 (s, 3H), 2.09
(s, 3H), 1.57 (s, 9H)

Ex. {Ekinpoetibxy 7.60 (m,|ZHINMESS - 7.52 (m, 2H), 7.39m/z | SM

2 4-({5-[(3,4-Dichloro 10.45 (s, 1H), 8.75 (s, 1H), 468 | 3,4-Dichloro
benzoyl)amino]-2- 8.65 (d, 1H), 8.37 (s, 1H), 8.19 benzoic acid and
methylphenyl}amino) (m, 3H), 7.80 (m, 3H), 7.56 (d, Method 7
quinazoline-7- 1H), 7.32 (d, 1H), 2.15 (s, 3H)
carboxylic acid

3 1-tert-Butyl-N-{3-[(6,7- | 1.05 (s, LH), 9.65 (s, 1H), 8.68 | 475 | Method 8 and 1-
dimethoxyquinazolin-4- | (s, 1H), 8.02 (s, 1H), 7.85 (d, tert-butyl-3-
yl)amino]-4- 1H), 7.62 (dd, 1H), 7.29 (d, methyl-1H-
methylphenyl}-3- 1H), 7.23 (s, 1H), 6.50 (s, 1H), pyrazole-5-

carbonyl chloride

Example 4

3-(1-Cyano-1-methylethyl)-N- {3-[(6.7-dimethoxyquinazolin-4-yl)amino]-4-

methylphenyl}benzamide

A solution of 4-chloro-6,7-dimethoxyquinazoline (50 mg, 0.170 mmol) and N-(3-
amino-4-methylphenyl)-3-(1-cyano-1-methylethyl)benzamide (Method 24, 38 mg, 0.170

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

reduced pressure. The resulting solid was purified by reverse phase preparative HPLC (0.1%
TFA in MeCN and water) to give 82 mg of solid (95%). NMR: 11.07 (s, 1H), 10.43 (s, 1H),
8.73 (s, 1H), 8.05 (m, 2H), 7.91 (m, 2H), 7.75 (d, 1H), 7.61 (m, 2H), 7.39 (d, 1H), 7.27 (s,
1H), 4.00 (s, 3H), 3.98 (s, 3H), 2.17 (s, 3H), 1.74 (s, 6H); m/z 482.

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

appropriate SMs.
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20

Method quinazolin-4-yl)amino]-4- (t, 2H), 7.27 (s, 11), 4.00 (s, 3H), 2.16

61 methylphenylThenzamide (s, 3H), 1.77 (s, 6H) Example 20 N-(3- {
WORNEIREIP-7-(3 -morpholin-4-ylpropoxy)quinazolin-4-yllamin8CT/GB2006/004756

-4-methylpheny1)-3- (trifluoromethyllbenzamide 5A solution of

N-{3-[(7-hydroxy-6-methoxyquinazoR8-4-yDamino]-4-methylpheny1}-

3-(trifluoromethyDbenzamide (Example 70: 80 mg, 0.171 mmol),

Ex. 3 fomRreunds-ylpropan| 15l X2, 0.205 mmol, 1.2 equimyaniSA3P (86

n
=

anmolt, L.y e ) ! I]ﬁ B t v f e teehwit
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HRHEOTEE. The rebstdh 924 Gudibhe@4ith 10% HC1|ahibro-6-methoxy

il RakA1RQA tey | ith 1004
tr ctgg% EtéAc Tchgf))‘r3 ’)gﬁc?g v%?ermgrv%%% II(sa gd\l%)ﬁ&rﬁd
a&% Ad removed Jﬁgg’r 8t BrdEufe9The resultiMsthoildas

Jmmqmawmha>etprﬁparm\(ﬁltm07(@1% TFA in MeCN and

BT L5 0t Sy PO, 1.2 ) 149, 779 (1

Hyezgnidg, 1H), 7.38 (. Imas) 3H;311 (751 (3,161)1)15 4.30|(m, 21{1), 4.00 (m,

ot o W4 ALN19 21 (1

U‘IHCDE'O Z0 0 s 0O

i

i \III LI_I) OO\) \III LIJ.} O . LZ 11y ZT T 2oL (11
2H) 2 17 (s, 31) |nk 596 - 32 - Example 21
Exampleq7.Benzylon-quinazolin-4-ylamino)-4-methyl-pheny11-3-(cyano-dimet

3-(1-ByiRBethbi IR AINAS - RTRHEE o HRERGMEXHEN IR AIngrgline

. .85 gl, .8 mmoI) and N-(3-amino-4- 5
met cyano-dimethyl-methyl)-benzamide (Method 24; 2 g,

6. &rsumal)nroﬂ,z&(mqﬂwgn@ml&lﬁem&wﬁﬂuh&dmaﬁmoi he
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R B GO B G 05 o
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10 Exampl

redu%lmaﬁgﬁqu@m@g\wsdm&mmﬁ@bmme)pbmqma;mmm;}mwal%
TFA mlmcwmﬂfbrh\slgl@%l?ﬁzg%@%ﬂd@ﬁ“ Iy olotige & }fﬁé ti?rb?ﬁ LD,

t-butyl 16-methoxy-4 methy1-5-113- (trlfluorometh pbenzoyl

10. 426211 i pﬁéﬁ&%ﬁ?ﬁ}&élﬁ&z 7%@6x%8§§|ﬁ§aﬂ§3n7a’fé (Xl o8B,
2H), 0.385610, 1), 10#sren)irs 16D, in. ciquaee) (2. miyavas stinedart 25 C for
45 min. The reaction mixture was concentrated under reduced pressure to
give the desired product. NMR: 11.62 (s, 111), 10.66 (s, 1H), 8.72 (s, 1H),
Exangple7(s, 1H), 8.28 (m, 2H) 8.11 (m, 2H), 7.96 (d, 1H), 7.90 (s, 111), 7.78
n, 211), 4.02 (s,
33

methylphearl beusamide methyl)-N-13

(k@&ﬁh@ﬁ%ﬁﬁ@ﬁ%ﬁ@%@aﬂoﬁﬁq ('y %@Mﬂ?@&é@ﬁy% APfhine
(Metlg)ﬁf;g of 4-chloro-7-methoxy-quinazolineg (Method 32; 2 g, 16.28 mmol)

NP3 8afiiS W“mlétﬁy{bﬁyﬁ%@owtﬁﬁbﬂwﬁ@m%MMﬁrﬁm@g,
0.318(Metipshd HIZY,(B633m0dinrseRropaaahila DIVEsTefetdard ok

3 anjcs were removed under reduced pressure and the residue was
HAT& Ha Wécﬁamﬁlehrba@aagaaahmﬁm%e@t@ &G ek T he yesation
was diivaiotieyl veNeFBOpid e RieRaRRIINEINRCIR 8kt MEEN FRH NaCl(sat)

and Na;SO4(s) and removed under reduced pressure. The resulting solid was purified by
reverse phase preparative HPLC (0.1% TFA in MeCN and water) to give 57 mg (39%).
NMR: 11.04 (s, 1H), 10.44 (s, 1H), 8.72 (s, 1H), 8.07 (s, 1H), 7.94 (m, 3H), 7.71 (m, 1H),



30 water) to give a light yellow solid (2.1 g, 68%). NMR: 11.50 (s, 111),
10.45 (s, 111), 8.75 (m, 2H), 8.00-7.80 (m, 3H), 7.70-7.40 (m, 411), 7.30

WO 01 (s, 311), 2.10 (s, 311), 1.70 (s, 6H); m/z 451. PEH/GB2006/004756

2007/071963PCT/GB2006/004756 - 33 - Examples 24-36
following compounds were prepared®®y the procedure of Examplc_—: 23,
using the appropriate substituted 2-amino benzoic acid as a starting

The

7.61 (nidihl7 8% @oHMotRAd (RME)nAA0%8/132D), 3-08 s iaiiteTHy; 2H)50.68, (bt,
2H), ;_]3,1;)(111[’01@,(§,1—}.ké)’,;@12%72(_@,3(1{;4q%ﬁqn%%@methyl)-N-[4-methy|-3- (s, 111),

8.70 (d, 111), 8.1

m, and

Exandpi€yg0-dimethyl- 11.35 (s, br, 1H), 10.50 (s, 1H), 8.80

ethod (quinazolin-4-ylamino)- 8H),
7.40 (d, 1H), 2.20 (s, 3H), 1.70 24 phenylkbenzamide (s, 611) 25

5 The following compounds were prepared by the procedure of Example 7 using the
appropriate SMs.

Ex. | Compound "H NMR m/z | SM

8 3-(4-Cyanotetrahydro- 11.08 (s, 1H), 10.42 (s, 1H), 8.73 (s, 524 | Method 8
2H-pyran-4-yl)-N-{3- 1H), 8.07 (m, 2H), 7.95 (t, 1H), 7.90 (s, and
[(6,7-dimethoxy 1H), 7.80 (m, 1H), 7.61 (m, 2H), 7.39 Method
quinazolin-4-yl)amino]-4- | (d, 1H), 7.25 (s, 1H), 4.01 (m, 8H), 3.68 18
methylphenyl}benzamide | (m, 2H), 2.17 (s, 3H), 2.13 (m, 4H)

9 3-(1-Cyanocyclopropyl)- | 11.09 (s, 1H), 10.41 (s, 1H), 8.73 (s, 480 | Method 8
N-{3-[(6,7-dimethoxy 1H), 8.08 (m, 2H), 7.87 (m, 3H), 7.62 and
quinazolin-4-yl)amino]-4- | (m, 1H), 7.54 (m, 2H), 7.38 (d, 1H), Method
methylphenyl}benzamide | 7.25 (s, 1H), 4.00 (s, 3H), 3.98 (s, 3H), 19

2.16 (s, 3H), 1.81 (m, 2H), 1.60 (m, 2H)

10 | 3-Cyclopropyl-N-{3- 11.08 (s, 1H), 10.35 (s, 1H), 8.73 (s, 473 | Method 8
[(6,7-dimethoxy 1H), 8.07 (s, 1H), 7.89 (m, 1H), 7.61 and
quinazolin-4-yl)amino]-4- | (m, 1H), 7.48 (m, 2H), 7.38 (d, 1H), Method
methylphenyl}-5- 7.25 (s, 1H), 7.15 (m, 1H), 4.00 (s, 3H), 56
fluorobenzamide 3.98 (s, 3H), 2.16 (s, 3H), 2.04 (m, 1H),

1.03 (m, 2H), 0.79 (m, 2H)

11 | N-{3-[(6,7-Dimethoxy 10.31 (s, 1H), 8.51 (s, 1H), 7.94 (s, 1H), | 457 | Method 8
quinazolin-4-yl)amino]-4- | 7.72 (m, 1H), 7.65 (m, 1H), 7.52 (m, and
methylphenyl}-3- 2H), 7.41 (m, 3H), 7.18 (s, 1H), 3.94 (s, Method
isopropylbenzamide 3H), 3.93 (s, 3H), 2.91 (m, 1H), 2.11 (s, 22

3H), 1.17 (d, 6H)

12 | N-{3-[(6,7-Dimethoxy 10.52 (s, 1H), 9.42 (s, 1H), 8.28 (m, 522 | Method 8
quinazolin-4-yl)amino]-4- | 2H), 7.94 (m, 2H), 7.82 (m, 3H), 7.62 and
methylphenyl}-3- (m, 1H), 7.30 (d, 1H), 7.16 (s, 1H), 3.93 Method
[(dimethylamino) (s, 3H), 3.92 (s, 3H), 2.64 (s, 6H), 2.16 25
sulfonyl]benzamide (s, 3H)




451 Method 34 methyl)-N-[3-(6- (s, 1H), 8.20-7.60 (m, 911), 7.45 (d, and
Method methoxy-quinazolin-4- 1H), 4.00 (s, 3H), 2.20 (s, 3H), 1.75 24
WQRKIHING283methyl- phenylkbenzamide (s, 611) 26 3-(CyanoP&ifeladL6/004756
11.55 (s, br, 1H), 10.47 (s, 111), 8.75 451 Method 35 methyl)-N-[3-(8- (s,

1H), 8.25 (d, 114), 8.05-7.59 (m, -&8d- Method methoxy-quinazolin-4-

811), 7.45 (d, 1H), 4.10 (s, 3H), 2.20 24

Ex. | Compound TH NMR m/z | SM

13 | N-{3-[(6,7-Dimethoxy 10.53 (s, 1H), 9.43 (s, 1H), 8.46 (m, 493 | Method 8
quinazolin-4-yl)amino]-4- | 1H), 8.28 (m, 2H), 8.12 (m 1H), 7.82 and 3-
methylphenyl}-3- (m, 3H), 7.60 (m, 1H), 7.30 (d, 1H), methylsul
(methylsulfonyl) 7.16 (s, 1H), 3.92 (s, 3H), 3.91 (s, 3H), phonylben
benzamide 3.28 (s, 3H), 2.15 (s, 3H) zoic acid

14 | 5-(1-Cyano-1- 10.28 (s, 1H), 9.43 (s, 1H), 8.28 (s, 1H), | 489 | Method 8
methylethyl)-N-{3-[(6,7- | 7.94-7.83 (m, 3H), 7.80 (s, 1H), 7.53 (d, and
dimethoxyquinazolin-4- 1H), 7.30-7.16 (m, 2H), 3.92 (s, 3H), Method
ylamino]-4-methyl 3.91 (s, 3H), 2.14 (s, 3H), 1.78 (s, 6H) 29
phenyl}thiophene-2-
carboxamide

15 | N-{3-[(6,7-Dimethoxy 8.49 (s, 1H), 7.93-7.95 (m, 1H), 7.78- 500 | Method 8
quinazolin-4-yl)amino]-4- | 7.84 (m, 3H), 7.28-7.45 (m, 3H), 3.98 and 2-
methylphenyl}-2-fluoro- | (s, 3H), 3.96 (s, 3H), 2.16 (s, 3H) fluoro-5-
5-(trifluoromethyl) trifluoro
benzamide benzoic

acid.

16 | N-{3-[(6,7-Dimethoxy 8.48 (s, 1H), 8.02 (s, 1H), 7.88 (d, 1H, 500 | Method 8
quinazolin-4-yl)amino]-4- | J=9.23 Hz), 7.85 (s, 1H), 7.62 (d, 1H, and 3-
methylphenyl}-3-fluoro- | J=6.97Hz), 7.30 (d, 1H, J=0.47Hz), 7.14 fluoro-5-
5-(trifluoromethyl) (s, 1H), 3.98 (s, 3H), 3.96 (s, 3H), 2.17 trifluoro
benzamide (s, 3H) benzoic

acid.

17 | N-{3-[6,7- 10.26 (s, 1H), 9.72 (s, 1H), 8.35 (s, 1H), | 475 | Method 8
Dimethoxyquinazolin-4- | 7.88 (s, 1H), 7.79 (m, 1H), 7.67 (m, and
ylamino]-4- 1H), 7.58 (m, 2H), 7.31 (m, 2H), 7.17 Method
methylphenyl}-3-fluoro- | (s, 1H), 3.93 (m, 6H), 2.97 (m, 1H), 68

5-isopropylbenzamide

2.14 (s, 3H), 1.723 (d, 6H)




ylamino)-4-methyl- phenylFbenzamide (s, 311), 1.79 (s, 611) 27

3-(Cyano-dimethyl- 11.00 (s, 111), 10.40 (s, 1H), 8.75 (s, 451 Method 36
WORHNIReF3-(5- 1H), 8.00-7.35 (m, 1111), 4.12 (s, 3H), and RAki{cep006/004756

methoxy-quinazolin-4- 2.20 (s, 311), 1.75 (s, 611) 24

ylarnino)-4-methylphenyfl-benzamid - 28 3-(Cyano-dimethyl- 11.86 (s,

br, 1H), 10.50 (s, 111), 9.10 489 Method 37 methyl)-N44-methyl-3- (d,

Ex. 1]l Ooiifdtigd, 1H), 8.30-7.40H™NMR m/z | SM
18 | 3-Fluoro-N-{3-[(7- 11.48 (s, 1H), 10.55 (s, 1H), 8.80 (s, 471 | Method
methoxyquinazolin-4-yl) | 1H), 8.70 (d, 1H), 7.95 (s, 1H), 7.90 (s, 62 and 3-
aminoJ-4-methylphenyl}- | 1H), 7.80 (d, 1H), 7.66 (m, 2H), 7.50 (d, fluoro-5-
5-(trifluoromethyl) 1H), 7.48 (d, 1H), 7.30 (m, 1H), 4.00 (s, (trifluoro
benzamide 3H), 2.20 (s, 3H) methyl)
benzoic
acid
19 | 3-(1-Cyano-1- 11.42 (s, 1H), 10.69 (s, 1H), 8.80 (s, 469 | Method
methylethyl)-2-fluoro-N- | 1H), 8.66 (d, 1H), 7.84 (s, 1H), 7.68 - 62 and
{3-[(7-methoxy 7.60 (m, 2H), 7.58 - 7.52 (m, 2H), 7.39 Method
quinazolin-4-yl)amino]-4- | (t, 2H), 7.27 (s, 1H), 4.00 (s, 3H), 2.16 61
methylphenyl}benzamide | (s, 3H), 1.77 (s, 6H)

Example 20

(trifluoromethyl)benzamide

A solution of N-{3-[(7-hydroxy-6-methoxyquinazolin-4-yl)amino]-4-methylphenyl} -
3-(trifluoromethyl)benzamide (Example 70; 80 mg, 0.171 mmol), 3-morpholin-4-ylpropan-1-
ol (28 pl, 0.205 mmol, 1.2 equiv) and Ph;P (86 mg, 0.328 mmol, 1.9 equiv) in THF (2 ml) at
0 °C under Ar was treated with DIAD (65 pl, 0.328 mmol, 1.9 equiv). The reaction stirred for
12 h while warming to 25 °C. The reaction was quenched with 10% HCL. and extracted with
EtOAc. The water layer was treated with 10% NaOH and extracted with EtOAc. The organics
were dried with NaCl(sat) and Na,SO4(s) and removed under reduced pressure. The resulting
solid was purified by reverse phase preparative HPLC (0.1% TFA in MeCN and water) and
by a supercritical fluid purification system. NMR: 10.59 (s, 1H), 8.69 (s, 1H), 8.26 (m, 2H),
8.18 (m, 2H), 7.97 (d, 1H), 7.92 (s, 1H), 7.79 (t, 1H), 7.62 (d, 1H), 7.38 (d, 1H), 7.31 (s, 1H),
4.30 (m, 2H), 4.00 (m, 5H), 3.76 (m, 2H), 3.51 (m, 2H), 3.35 (m, 2H), 3.12 (m, 2H), 2.31 (m,
2H), 2.17 (s, 3H); m/z 596.
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and Method (7-trifluoromethyl- quinazolin-4-ylamino)- phenyll-benzamide
10H), 2.20 (s, 3H), 1.75 (s, 6H) 24 29 3-(Cyano-dimethyl- 11.82 (s, br,
WQ Y863, 111), 8.95 439 Method 38 methyl)-N-[3-(7-fludRE T (B2 004756
8.85 (s, 111), 8.10-7.60 (m, and Method quinazolin-4-ylamino)- 911),
7.40 (d, 111), 2.20 (s, 3H), 1.75 24 34-methyl-phenyl]- benzamide (s, 6H)
WO 2007/071963PCT/GB2006/004756 - 34 - Ex Compound NMI( mk SM
Example 21

N-[3-(7-Benzyloxy-quinazolin-4-ylamino)-4-methyl-phenyl]-3-(cyano-dimethyl-methyl)-

benzamide

A mixture of 7-benzyloxy-4-chloro-quinazoline (1.85 g, 6.8 mmol) and N-(3-amino-4-
methyl-phenyl)-3-(cyano-dimethyl-methyl)-benzamide (Method 24; 2 g, 6.8 mmol) in 15 ml
of isopropanol (15 ml) was refluxed for 4 h. The reaction mixture was cooled to 25 °C, and
the resulting solid was collected by filtration. The product was recrystallized from MeOH to
give 2.6 g of a yellow solid. NMR: 11.45 (s, 1H), 10.45 (s, 1H), 8.80 (m, 2H), 8.10 (s, 1H),
7.96-7.35 (m, 13H), 5.40 (s, 2H), 2.20 (s, 3H), 1.75 (s, 6H); m/z 527.

Example 22
3-({6-Methoxy-4-[(2-methyl-5-{[3-(trifluoromethyl)benzovllamino}phenyl)amino

quinazolin-7-yl}oxy)propan-1-aminium chloride

A solution of tert-butyl [3-({6-methoxy-4-[(2-methyl-5-{[3-(trifluoromethyl)benzoyl]
amino} phenyl)amino]quinazolin-7-y1} oxy)propyl]jcarbamate (Example 38; 0.065 g, 0.104
mmol) in 4 M HCl in dioxane (2 ml) was stirred at 25 °C for 45 min. The reaction mixture
was concentrated under reduced pressure to give the desired product. NMR: 11.62 (s, 1H),
10.66 (s, 1H), 8.72 (s, 1H), 8.41 (s, 1H), 8.28 (m, 2H), 8.11 (m, 2H), 7.96 (d, 1H), 7.90 (s,
1H), 7.78 (t, 1H), 7.68 (d, 1H), 7.42 (s, 1H), 7.37 (d, 1H), 4.30 (m, 2H), 4.02 (s, 3H), 3.00 (m,
2H), 2.17 (m, 5H); m/z 526.

Example 23
3-(Cyano-dimethyl-methyl)-N-[3-(7-methoxy-quinazolin-4-ylamino)-4-methyl-phenyl]-

benzamide

A mixture of 4-chloro-7-methoxy-quinazoline (Method 32; 2 g, 10.28 mmol) and N-
(3-amino-4-methylphenyl)-3-(1-cyano-1-methylethyl)benzamide (Method 24; 2 g, 6.83
mmol) in isopropanol (15 ml) was refluxed for 12 h. The organics were removed under
reduced pressure and the residue was purified by column chromatography utilizing an ISCO
system (EtOAc) and then by reverse phase preparative HPLC (0.1% TFA in MeCN and
water) to give a light yellow solid (2.1 g, 68%). NMR: 11.50 (s, 1H), 10.45 (s, 1H), 8.75 (m,
2H), 8.00-7.80 (m, 3H), 7.70-7.40 (m, 4H), 7.30 (m, 2H), 3.91 (s, 3H), 2.10 (s, 3H), 1.70 (s,
6H); m/z 451.



30 N-[3-(7-Nitro- quinazolin-4-ylamino)- 466 Method 39 and Method
4-methyl-phenyl]-3 - 24 (cyano-dimethylmethyl)-benzamide 31
WQRIATHEANI-3-[6- 11.82 (s, br, 1H), 10.50 (s, 1H), 8.95 436 MEHeB2806/004756
methylquinazolin-4- (m, 1H), 8.85 (s, 111), 8.10-7.60 (m, and Method
ylaminoThheny14-3- 9H), 7.40 (d; 3%, 2.20 (s, 3H), 1.02 69
(trifluoromethyl) benzamide (s, 311)
Examples 24-36

The following compounds were prepared by the procedure of Example 23, using the

appropriate substituted 2-amino benzoic acid as a starting material.

Ex | Compound NMR m/z | SM

24 3-(Cyano-dimethyl- 11.50 (s, br, 1H), 10.45 (s, 1H), 8.87 | 421 | Method 33
methyl)-N-[4-methyl-3- | (s, 1H), 8.70 (d, 1H), 8.15-7.55 (m, and Method
(quinazolin-4-ylamino)- | 8H), 7.40 (d, 1H), 2.20 (s, 3H), 1.70 24
phenyl]-benzamide (s, 6H)

25 3-(Cyano-dimethyl- 11.35 (s, br, 1H), 10.50 (s, 1H), 8.80 | 451 [ Method 34
methyl)-N-[3-(6- (s, 1H), 8.20-7.60 (m, 9H), 7.45 (d, and Method
methoxy-quinazolin-4- | 1H), 4.00 (s, 3H), 2.20 (s, 3H), 1.75 24
ylamino)-4-methyl- (s, 6H)
phenyl]-benzamide

26 3-(Cyano-dimethyl- 11.55 (s, br, 1H), 10.47 (s, 1H), 8.75 | 451 | Method 35
methyl)-N-[3-(8- (s, 1H), 8.25 (d, 1H), 8.05-7.59 (m, and Method
methoxy-quinazolin-4- | 8H), 7.45 (d, 1H), 4.10 (s, 3H), 2.20 24
ylamino)-4-methyl- (s, 3H), 1.79 (s, 6H)
phenyl]-benzamide

27 3-(Cyano-dimethyl- 11.00 (s, 1H), 10.40 (s, 1H), 8.75 (s, | 451 | Method 36
methyl)-N-[3-(5- 1H), 8.00-7.35 (m, 11H), 4.12 (s, 3H), and Method
methoxy-quinazolin-4- | 2.20 (s, 3H), 1.75 (s, 6H) 24
ylamino)-4-methyl-
phenyl]-benzamide

28 3-(Cyano-dimethyl- 11.86 (s, br, 1H), 10.50 (s, 1H), 9.10 | 489 | Method 37
methyl)-N-[4-methyl-3- | (d, 1H), 8.90 (s, 1H), 8.30-7.40 (m, and Method
(7-trifluoromethyl- 10H), 2.20 (s, 3H), 1.75 (s, 6H) 24
quinazolin-4-ylamino)-
phenyl}-benzamide

29 3-(Cyano-dimethyl- 11.82 (s, br, 1H), 10.50 (s, 1H), 8.95 | 439 | Method 38
methyl)-N-[3-(7-fluoro- | (m, 1H), 8.85 (s, 1H), 8.10-7.60 (m, and Method
quinazolin-4-ylamino)- | 9H), 7.40 (d, 1H), 2.20 (s, 3H), 1.75 24
4-methyl-phenyl]- (s, 6H)
benzamide




32 3-(Cyano-dimethyl- 11.82 (s, br, 1H), 10.50 (s, 111), 8.95 457 Method
41 methyl)-N-[3-(7-chloro- (m, 1111), 8.85 (s, 1H), 8.10-7.60 (m, and

WRREHHEA1Hdinazolin-4-ylamino)- 9H), 7.40 (d, 1H), 2.20 (s, 31PLHGB2099/004756

4-methyl-phenyl]- benzaraide (s, 611) 33 3-(Cyano-dimethyl- 11.82 (s,
br, 111), 10.50 (s, 111), 8.95 437-Méthod 42 methyl)-N43-(7-methyl- (m,
111), 8.85 (s, 1H), 8.10-7.60 (m, and Method quinazolin-4-ylamino)- 9H).

Ex /-€¢dhshoking 2.22 (s, 3141I¥MRO0 m/z | SM

30 N-[3-(7-Nitro- 466 | Method 39
quinazolin-4-ylamino)- and Method
4-methyl-phenyl]}-3- 24
(cyano-dimethyl-
methyl)-benzamide

31 N-{4-Methyl-3-[6- 11.82 (s, br, 1H), 10.50 (s, 1H), 8.95 | 436 | Method 45
methylquinazolin-4- (m, 1H), 8.85 (s, 1H), 8.10-7.60 (m, and Method
ylamino]phenyl}-3- 9H), 7.40 (d, 1H), 2.20 (s, 3H), 1.02 69
(trifluoromethyl) (s, 3H)
benzamide

32 3-(Cyano-dimethyl- 11.82 (s, br, 1H), 10.50 (s, 1H), 8.95 | 457 | Method 41
methyl)-N-[3-(7-chloro- | (m, 1H), 8.85 (s, 1H), 8.10-7.60 (m, and Method
quinazolin-4-ylamino)- | 9H), 7.40 (d, 1H), 2.20 (s, 3H), 1.75 24
4-methyl-phenyl]- (s, 6H)
benzamide

33 3-(Cyano-dimethyl- 11.82 (s, br, 1H), 10.50 (s, 1H), 8.95 | 437 | Method 42
methyl)-N-[3-(7-methyl- | (m, 1H), 8.85 (s, 1H), 8.10-7.60 (m, and Method
quinazolin-4-ylamino)- | 9H), 7.40 (d, 1H), 2.22 (s, 3H), 2.20 24
4-methyl-phenyl]- (s, 3H), 1.75 (s, 6H)
benzamide

34 3-(Cyano-dimethyl- 10.85 (s, 1H), 10.50 (s, 1H), 8.70 (s, | 481 | Method 43
methyl)-N-[3-(5,7- 1H), 8.12-7.95 (m, 3H), 7.80-7.60 (m, and Method
dimethoxy-quinazolin-4- | 3H), 7.40 (d, 1H), 6.92 (m, 2H), 4.20 24
ylamino)-4-methyl- (s, 3H), 4.00 (s, 3H), 2.20 (s, 3H),
phenyl]-benzamide 1.74 (s, 6H)

35 3-(Cyano-dimethyl- 10.41 (s, 1H), 10.15 (s, 1H), 8.69 (s, | 440 | Method 44
methyl)-N-[3-(5-fluoro- | 1H), 7.90 - 8.08 (m, 4H), 7.72 - 7.80 and Method
quinazolin-4-ylamino)- | (m, 1H), 7.55 - 7.70 (m, 4H), 7.36 (d, 24

4-methyl-phenyl]-

benzamide

1H), 2.20 (s, 3H), 1.75 (s, 6H)
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20

24 4-methyl-phenyl]- benzamide (s, 311), 1.75 (s, 6H) 34
3-(Cyano-dimethyl- 10.85 (s, 111), 10.50 (s, 114), 8.70 (s, 481 Method 43

WORMNIeP3-(5,7- 111), 8.12-7.95 (m, 311), 7.80-7.60 (m, arfEMEBRHH6/004756
dimethoxy-quinazolin-4- 3H), 7.40 (d, 111), 6.92 (m, 2111), 4.20 24
ylamino)-4-methyl- (s, 3H), 4.00 (s3314), 2.20 (s, 31), phenylRenzamide
1.74 (s, 6H) 35 3-(Cyano-dimethyl-

Ex | Compound NMR m/z | SM

36 3-(Cyano-dimethyl- 11.82 (s, br, 1H), 10.50 (s, 1H), 8.95 | 501 | Method 40
methyl)-N-[3-(7-bromo- | (m, 1H), 8.85 (s, 1H), 8.10-7.60 (m, and Method
quinazolin-4-ylamino)- | 9H), 7.40 (d, 1H), 2.20 (s, 3H), 1.75 24
4-methyl-phenyl]- (s, 6H)
benzamide

37 3-(1-Cyano-1- 10.74 (s, 1H), 8.75 (5, 1H), 7.93 (s, 468 | Method 46
methylethyl)-N-{3-[(6- 1H), 7.79-7.45 (m, 5H), 7.19 (s, 1H), and Method
hydroxy-7- 7.06 (d, 1H), 6.84 (d, 1H), 3.84 (s, 24
methoxyquinazolin-4- 3H), 2.07 (s, 3H), 1.66 (s, 6H)
yl)amino]-4-
methylphenyl}-
benzamide

Example 38

tert-Butyl [3-({6-methoxv-4-[(2-methyl-5-{[3-(trifluoromethyl)benzoyl]amino} phenyl)

aminolquinazolin-7-y1} oxy)propyl]carbamate

A solution of N-{3-[(7-hydroxy-6-methoxyquinazolin-4-yl)amino]-4-methylphenyl}-
3-(trifluoromethyl)benzamide (Example 70; 100 mg, 0.213 mmol), zerz-butyl (3-
iodopropyl)carbamate (Method 26; 61 mg, 0.213 mmol, 1.2 equiv) and K,CO3 (44 mg, 0.320
mmol, 1.5 equiv) in MeCN (2 ml) were heated to 70 °C for 12 h. The reaction was quenched
with water and extracted with EtOAc. The organics were dried with NaCl(sat) and Na;SO4(s)
and then removed under reduced pressure. The resulting solid was purified by reverse phase
preparative HPLC (0.1% TFA in MeCN and water); m/z 626.

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

vllamino}phenyllbenzamide

A mixture of 4-(4-{5-[3-(cyano-dimethyl-methyl)-benzoylamino]-2-methyl-
phenylamino}-quinazolin-7-yloxymethyl)-piperidine-1-carboxylic acid tert-butyl ester
(Example 61; 96 mg, 0.152 mmol) in 4M HCl in dioxane (2 ml) was stirred at 25 °C for 1h.
The solvents were removed under reduced pressure and the residue was purified by reverse

phase preparative HPLC (0.1% TFA in MeCN and water) to give 75 mg (93%) of a white




10.41 (s, 1H), 10.15 (s, 1H), 8.69 (s, 440 Method 44
methyl)-N43-(5-fluoro- 114), 7.90 - 8.08 (m, 4H), 7.72 - 7.80 and Method
WQRHA2BIeH-ylamino)- (m, 114), 7.55 - 7.70 (m, 411), 7.36 (dPGHGB2006/004756

4-methyl-phenyl]- benzamide 1H), 2.20 (s, 3H), 1.75 (s, 614) WO
2007/071963PCT/GB2006/00475636 35 - Ex Compound NMR mk SM 36
3-(Cyano-dimethyl- methyl)-N43-(7-bromo- 11.82 (s, br, 1H), 10.50 (s,

solid. WIM)R 8195qr(s, 14 )L 858 s(s H)1 8)38 BROSTB04HH), S00- Tk iwe 4D zh20 (d, 2H),
3.40 NSHPS 00 (m, 28), 2.20 (m, 4H), 2.00 (m, 2H), 1.80 (s, 6H), 1.62 (m, 2H); m/z 534.

Examples 40-44

The following compounds were prepared by the procedure of Example 39, using the

appropriate hydroxyl as a starting material.

methyl)-N-{4-methyl-3-
[7-(pyrrolidin-2-
ylmethoxy)-quinazolin-4-
ylamino]-phenyl}-
benzamide hydrochloride

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

Ex | Compound NMR m/z | SM
40 | 3-(1-Cyano-1- 11.30 (s, 1H), 10.45 (s, 1H), 8.85-8.80 | 534 | Example 62
methylethyl)-N-(4- (m, 2H), 8.60 (m, 2H), 8.02 (s, 1H),
methyl-3-{[7-(piperidin- | 7.90 (m, 2h), 7.77 (m, 1H), 7.66-7.50
3-ylmethoxy)quinazolin- | (m, 3H), 7.40 (d, 1H), 7.30 (s, 1H),
4-ylJamino}phenyl) 4.20 (m, 1H), 4.12 (m, 1H), 3.40 (m,
benzamide hydrochloride | 1H), 3.30 (m, 1H), 2.88 (m, 2H), 2.30
(m, 1H), 2.20 (s, 3H), 1.90 (m, 2H),
1.75 (m, 7H), 1.40 (m, 1H)
41 | (R)-N-{3-[7-(Azetidin-2- | 11.20 (s, br, 1H), 10.40 (s, 1H), 9.05 506 | Example 63
ylmethoxy)-quinazolin-4- | (s, br, 2H), 8.80 (s, 1H), 8.65 (d, 1H),
ylamino]-4-methyl- 8.05 (s, 1H), 7.95 (m, 2H), 7.77 (m,
phenyl}-3-(cyano- 1H), 7.60 (m, 3H), 7.40 (d, 1H), 7.30
dimethyl-methyl)- (s, 1H), 4.85 (m, 1H), 4.58 (m, 1H),
benzamide hydrochloride | 4.50 (m, 1H), 4.00 (m, 2H), 2.55 (m,
2H), 1.75 (s, 6H).
42 | 3-(Cyano-dimethyl- 10.05 (s, br, 1H), 10.25 (s, 1H), 9.20 520 | Example 64
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15

quinazolin-4-ylamino)- 911), 7.40 (d, 111), 2.20 (s, 3H), 1.75 24

4-methyl-phenyl]- benzamide (s, 611) 37 3-(1-Cyano-1- 10.74 (s, 111),
W@2p87(%7196), 7.93 (s, 468 Method 46 methylethyl)-N-{3-[(6- 1TRG}/GB2006/004756

7.79-7.45 (m, 511), 7.19 (s, 1H), and Method hydroxy-7- 7.06 (d, 1H),

6.84 (d, 1H), 3.84 (s, 24 methoxy3jlinazolin-4- yOamino]-4-,

methylphenyl} - benzamide 311), 2.07 (s, 311), 1.66 (s, 611) Example

Ex Bﬁmpound NMR m/z SM
R e A A R R

{Befiy iy tidphmicthoxystinddblin-45yBamitb), 4-Aethylpheny1H

nzgm 7 3 mmol),
?%Bg)utg{ 3- |0Igﬂ)%§pyl aérﬁsgt f\iﬂﬁethg)gjjgg %}:?}n? %(L) 2nJ ?r,nr%r)n pl, 1.2
auiiRgoARH KT T@‘@@?ﬂ ﬁ‘ﬁr{él 145, @é@l@}‘:ﬁ?‘%ﬂ\ (2 ml) were

BR&ISH oedLhfifer 12 h) Tha (aactiorywesdjuenches with water and
%acted with EtOAC. Thef }%r 2(')(: mW?H% dr|5ed wﬁ%\lazcg%sat) and
(m, 2H), 2.37 (m, 1H), 2.25 (m, 1H),

2.19 (s, 3H), 1.75 (s, 6H).

44 | N-{3-[7-(Azetidin-3- 11.35 (s, 1H), 10.45 (s, 1H), 8.90 (s, 506 | Example 66
ylmethoxy)-quinazolin-4- | br, 2H), 8.80 (s, 1H), 8.67 (d, 1H),
ylamino]-4-methyl- 8.05-7.35 (m, 9H), 4.40 (d, 2H), 4.17
phenyl}-3-(cyano- (m, 2H), 3.96 (m, 2H), 3.31 (m, 1H),
dimethyl-methyl)- 2.20 (s, 3H), 1.76 (s, 6H).

benzamide hydrochloride

Example 45
3-(Cyano-dimethyl-methyl)-N-(3-{7-[2-(2-hydroxymethyl-pyrrolidin-1-yl)-ethoxy]-

quinazolin-4-ylamino}-4-methyl-phenyl)-benzamide hydrochloride

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




10 and then removed under reduced pressure. The resulting solid was
purified by reverse phase preparative HPLC (0.1% TFA in MeCN and
WY M2 626. Example 39  3-0 -Cyano-I-methylethv1)-NREIi§A8f164104756

(17-(piperidin-4-vimethoxylquinazolin-4- 15 yllaminoluhenyl}benzamide

A mixture of -38-

4-(4-{543-(cyano-dimethyl-methyl)-benzoylamino]-2-methylphenylaminol-
Exampleidézolin-7-yloxymethyl)-piperidineThearboxylic acid tert-butyl ester
N-13-[F{PRIRIE S Do LmAR AV et 1 BN 3 (Ccfali oM Bmethyl-

stirred at 25C for In. The solvents were removed under reduced pressure
methyBrhengamidéidue was purified by reverse 20 phase preparative HPLC

(A X¥xhAdnMefahbanshstatendnydjve-75(Mey@3%y) afisavdhitet- Wihino)-4-

2007/071963PCT/GB2006/0Q4 - 36,-.solid. - 11.40 (s, 1h), 1
5 ety Tyl BAESRTAS U ARy S0 DO G 2 A B 27 e
1372 2d)HAROKHC QI UBPraE) (A7 2 bR BOx(rioRt171-disgats, BV (3B2; (19 mD
was rflie 6,334 EABOISS e84 MROG LR NG CRMROHUSHNCHR R GRaISH
eDy € procedure o xaﬁmfe 39, using the appropriate hydroxyl as a
with MegHi 3 rm ansanicExCorpRIsoaed Ml er Rdeor Auesspre@Ya s 1esitresnas,
elcﬁ)ys LR Shibhldi R 3pnS SRieRE FXAIDD)8)RtnT @URARIBIOAL (4o (ield 112
217), 8.60 (n, 2H), 8.02 (s, 1H), methyl-3-1[7-(piperidin- 7.90 (m, 2h),
10 mg (29%)rofra light ysllewr 9959 "4 9hethoxy)quinazolin-

purifi

Examples 47-52

The following compounds were prepared by the procedure of Example 46, using
Example 68 (Examples 47-51) and Example 37 (Example 52) and the appropriate alkyl halide

15 as a starting material.

Ex | Compound NMR m/z | SM

47 3-(Cyano-dimethyl- 11.57 (s, 1H), 10.55 (s, 1H), 8.87 (s, 479 | 1-Bromo-
methyl)-N-[4-methyl- | 1H), 8.75 (d, 1H), 8.10 (s, 1H), 8.00 (d, propane
3-(7-propoxy- 1H), 7.95 (s, 1H), 7.80 (d, 1H), 7.72 (d,
quinazolin-4- 1H), 7.65 (m, 1H), 7.68 (d, 1H), 7.45
ylamino)-phenyl]- (d, 1H), 7.35 (s, 1H), 4.25 (t, 2H), 2.25
benzamide (s, 3H), 1.90 (m, 2H), 1.80 (s, 6H), 1.10

(t, 3H)

48 3-(1-Cyano-1- 11.42 (s, 1H), 10.45 (s, 1H), 8.77 (s, 479 | 2-Bromo-
methylethyl)-N-{3- 1H), 8.65 (d, 1H), 8.06 (s, 1H), 7.92 (m, propane
[(7- 1h), 7.90 (s, 1H), 7.85 (d, 1H), 7.68 (d,
isopropoxyquinazolin- | 1H), 7.60 (m, 1H), 7.50 (d, 1H), 7.40
A-yl)amino]-4-methyl | (d, 1H), 7.30 (s, 1H), 4.90 (m, 1H), 2.20
phenyl}benzamide (s, 3H), 1.76 (s, 6H), 1.40 (d, 6H)




(m, 311), 7.40 (d, 111), 7.30 (s, 111),

4.12 (m, 111), 3.40 (n, benzamide hydrochloride 1H), 3.30 (m, 111),
WOM87(H71243), 2.30  (n, 111), 2.20 (s, 311), 1.90 (n, 211), PCFLFR006/004756

71-1), 1.40 (m, 111) 41 (R)-N-{3-[7-(Azetidin-2- 11.20 (s, br, 1H), 10.40

(s, 1H), 9.05 506 Example 63 ylm&theoxy)-quinazolin-4- (s, br, 211), 8.80

(s, 111), 8.65 (d, 1H),

4-yllaminolphenyl) 4.20 (n, 111),

Ex

Compound NMR m/z | SM

49 3-(Cyano-dimethyl- NMR: 11.65 (s, 1H), 10.60 (s, br, 1H), | 522. | 3-Chloro-
methyl)-N-{3-[7-(3- 10.50 (s, 1H), 8.80 (m, 2H), 8.07 (s, propyl-
dimethylamino- 1H), 7.95 (d, 1H), 7.90 (s, 1H), 7.75- dimethyl
propoxy)-quinazolin- | 7.50 (m, 4H), 7.36 (m, 2H), 4.30 (m, amine
4-ylamino]-4-methyl- | 2H), 3.27 (m, 2H), 2.80 (d, 6H), 2.25 hydro-
phenyl}-benzamide (m, 2H), 2.20 (s, 3H), 1.75 (s, 6H) chloride

50 3-(1-Cyano-1- NMR: 8.7 (s, 1H), 8.43 (d, 1H), 6.84- 495 | 1-Chloro-
methylethyl)-N-(3- 7.93 (m, 8H), 4.42 (m, 2H), 3.76 (m, 2-methoxy
{[7-(2- 2H), 3.41 (s, 3H), 2.07 (s, 3H), 1.66 (s, ethane
methoxyethoxy) 6H)
quinazolin-4-yl]
amino}-4-methyl
phenyl)benzamide

51 | N-{3-[7-(2-Bromo- 10.36 (s, 1H), 9.65 (s, 1H), 8.46 (d, 544 | 1,2-
ethoxy)-quinazolin-4- | 1H), 8.40 (s, 1H), 8.10-7.60 (m, 6H), dibromo
ylamino}-4-methyl- 7.35-7.25 (m, 3H), 4.56 (t, 2H), 3.92 (t, ethane
phenyl}-3-(cyano- 2H), 2.20 (s, 3H), 1.80 (s, 6H)
dimethyl-methyl)-
benzamide

52 3-(1-Cyano-1- 8.7 (s, 1H), 6.8-7.93 (m, 9H), 4.14 (m, | 538 | 3-Chloro-
methylethyl)-N-(3-{6- | 2H), 3.96 (s, 3H), 2.98 (m, 2H), 2.45 (s, propyl-
[3-(dimethylamino) 6H), 2.07 (s, 3H), 1.66 (s, 6H) dimethyl
propoxy]-7-methoxy amine
quinazolin-4-yl1}-4- hydro-
methylphenyl) chloride
benzamide

Example 53

guinazolin-7-yl} oxy)propyl]carbamate

A mixture of 3-(cyano-dimethyl-methy!)-N-[3-(7-hydroxy-quinazolin-4-ylamino)-4-

methyl-phenyl]-benzamide (Example 68; 100 mg, 0.229mmol), (3-bromo-propyl)-carbamic
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15

20

25

30

ylamino]-4-methyl- 8.05 (s, 1H), 7.95 (m, 2H), 7.77 (m,
phenyl}-3-(eyano- 111), 7.60 (n, 3H), 7.40 (d, 1H), 7.30
WQRIRE R NRethyl)- (s, 111), 4.85 (in, 111), 4.58 (n, 1H), benZ4&rkiiB2006/004756
hydrochloride 4.50 (m, 1H), 4.00 (m, 211), 2.55 (n, 211), 1.75 (s, 6H).
42 3-(Cyano-dimethyl- 10.05 (s, br;4H), 10.25 (s, 111), 9.20 520 Example
64 methyl)-N-14-methyl-3- (s, br, 1H), 7.79 (s, br, 111), 7.57 (s,
acid tert-butyl ester (109 mg, 0.458 mmol) and K,COj; (126 mg, 0.916 mmol) in acetone-1,4-
dioxane-DMF (5:1:1; 10 ml) was refluxed for 12 h. The heterogeneous mixture was filtered
and the solids were washed with MeOH. The organics were concentrated under reduced
pressure and the residue was purified by column chromatography utilizing an ISCO system

(hexane-EtOAc) to yield 90 mg (66%) of the title compound; m/z 594.

Example 54
4-Dimethylaminomethyl-N-

trifluoromethyl-benzamide

A mixture of N° ~(7-methoxy-quinazolin-4-yl)-4-methyl-benzene-1,3-diamine (Method
62; 80 mg, 0.286 mmol), 4-dimethylaminomethyl-3-trifluoromethyl-benzoic acid (Method 48;
71 mg, 0.286 mmol), HATU (130 mg, 0.343 mmol) and DIEA (147 mg, 1.1 mmol) DMF (2
ml) was stirred at 25 °C for 2 h. The reaction mixture was purified by reverse phase
preparative HPLC (0.1% TFA in MeCN and water) to yield 85 mg (58%) of a white solid.
NMR: 11.55 (s, 1H), 11.00 (s, br, 1H), 10.70 (s, 1H), 8.71 (m, 2H), 8.33 (m, 3H), 7.85 (s,
1H), 7.65 (d, 1H), 7.45-7.28 (m, 3H), 4.50 (s, 2H), 3.92 (s, 6H), 2.72 (s, 3H), 2.10 (s, 3H); m/z
509.

Example 55
2-(Cyano-dimethyl-methyl)-N-[3-(7-methoxy-quinazolin-4-ylamino)-4-methyl-phenyl]-

1sonicotinamide

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

Example 56
The following compound was prepared by the procedure of Example 55, using the

appropriate starting materials.



[7-(pytrolidin-2- 1H), 7.42 (m, 111), 7.80 (s, 111), 7.75

ylmethoxy)-quinazolin-4- (m, 2H), 7.56 (m, 211), 7.40-7.30 (m,

WORMNEHPhenyl}- 311), 7.15 (d, 1H), 7.10 (s, 1H), 4.30  berPaRdR006/004756

hydrochloride (m, 1H), 4.15 (m, 111), 3.81 (m, 211),

(s, 3H), 1.80 (n, 2H), 1.60 (m, 1H¥1E.52 (s, 611). WO

2007/071963PCT/GB2006/004756 - 37 -

3.09 (m, 2H), 1.95

Ex | Compound NMR m/z | SM

56 1-tert-Butyl-N-{3-[(7- | 11.71 (s, 1H), 10.70 (s, 1H), 8.80 (m, 444 | Method 62
methoxyquinazolin-4- | 2H), 7.80 (s, 1H), 7.55 (m, 2H), 7.35 (m, and 2-tert-
yl)amino]-4- 2H), 6.40 (s, 1H), 4.00 (s, 3H), 2.15 (s, butyl-5-
methylphenyl}-3- 3H), 2.12 (s, 3H), 1.55 (s, 9H) methyl-2H-
methyl-1H-pyrazole-5- pyrazole-3-
carboxamide carboxylic

acid
Example 57

phenyl]-benzamide

3-(Cyano-dimethyl-methy])-5-fluoro-N-

5 A mixture of 4-chloro-7-methoxy-quinazoline (Method 32; 700 mg, 3.6 mmol) and N-
(3-amino-4-methyl-phenyl)-3-(cyano-dimethyl-methyl)-5-fluoro-benzamide (Method 5; 900

mg, 2.89 mmol) in isopropanol (30 ml) was refluxed for 4 h. The organics were removed

under reduced pressure and the residue was purified by column chromatography utilizing an
ISCO system (EtOAc) and then purified by reverse phase preparative HPLC (0.1% TFA in
10 MeCN and water) to give 1.1 g (81%) of a light yellow solid. NMR: 11.48 (s, 1H), 10.55 (s,
1H), 8.80 (s, 1H), 8.70 (d, 1H), 7.95 (s, 1H), 7.90 (s, 1H), 7.80 (d, 1H), 7.66 (m, 2H), 7.50 (d,
1H), 7.48 (d, 1H), 7.30 (m, 1H), 4.00 (s, 3H), 2.20 (s, 3H), 1.78 (s, 6H); m/z 469.

methyD)-benzamide

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

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

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

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

25 wm/z 544,
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Ex Compound NMR mk SM 43 3-(Cyano-dimethyl- 11.25 (s, br, 111),
10.45 (s, 1H), 9.30 506 Example 65 methyl)-N-{4-methyl-3- (s, br, 1H),
WQ287(971963111), 8.80 (s, [7-(pyrrolidin-3-yloxy)- 111), 8.65 F& G2 6804756
(s, 1H), 7.90 quinazolin-4-ylamino}- (m, 2H), 7.76 (d, 111), 7.60 (m, 2H),
phenyl}-benzamide 7.51 (d, 1H), 740 (d, 1H), 7.35 (s, hydrochloride
111), 5.40 (m, 111), 3.50 (in, 2H), 3.35
Example 59

3-(Cyano-dimethyl-methyl)-N-(3-{7-[3-(2-hydroxymethyl-pyrrolidin-1-yl)-propoxy]-

quinazolin-4-ylamino}-4-methyl-phenyl)-benzamide hydrochloride
A mixture of N-{3-[7-(3-bromo-propoxy)-quinazolin-4-ylamino]-4-methyl-phenyl}-3-

(cyano-dimethyl-methyl)-benzamide (Example 46; 112 mg, 0.2 mmol), pyrrolidin-2-yl-
methanol (40 mg, 0.4 mmol) and K>CO; (138 mg, 1 mmol) in MeCN (10 ml) was refluxed for
12 h. The heterogeneous mixture was filtered and the solids were washed with MeOH. The
organics were concentrated under reduced pressure and the residue was purified by reverse
phase preparative HPLC (0.1% TFA in MeCN and water) to yield 75 mg (65%) of a white
solid. NMR: 11.50 (s, br, 1H), 10.50 (s, 1H), 9.85 (s, br, 1H), 8.80-8.75 (m, 2H), 8.05-7.90
(m, 3H), 7.75-7.50 (m, 4h), 7.38-7.31 (m, 2H), 4.35 (m, 2H), 3.80-3.15 (m, 8H), 2.20 (m, 2H),
2.18 (s, 3H), 2.10-1.90 (m, 3H), 1.70 (m, 7H); m/z 578.

Example 60
N-{3-[7-(3-Amino-propoxy)-quinazolin-4-ylamino]-4-methyl-phenyl}-3-(cyano-dimethyl-

methyl)-benzamide hydrochloride
A mixture of fert-butyl [3-({4-[(5-{[3-(1-cyano-1-methylethyl)benzoyl]amino}-2-
methylphenyl)amino]quinazolin-7-y1} oxy)propyl]carbamate (Example 53; 90 mg, 0.152

mmol) in 4M HCl in dioxane (2 ml) was stirred at 25 °C for 1h. The organics were removed
under reduced pressure and the residue was purified by reverse phase preparative HPLC
(0.1% TFA in MeCN and water) to give 68 mg (91%) of a white solid. NMR: 11.12 (s, br,
1H), 10.35 (s, LH), 8.70 (s, 1H), 8.50 (d, 1H), 7.95-7.16 (m, 12H), 4.20 (m, 2H), 2.95 (m,
2H), 2.10 (s, 3H), 2.05 (m, 2H), 1.66 (s, 6H); m/z 494.

Example 61
4-(4-{5-13-(Cyano-dimethyl-methyl)-benzoylamino]-2-methyl-phenylamino} -quinazolin-7-

vloxymethyl)-piperidine-1-carboxylic acid tert-butyl ester

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

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



(m, 2H), 2.37 (m, 111), 2.25 (m, 1H), 2.19 (s, 3H), 1.75 (s, 611). 44
N-13-[7-(Azetidin-3- 11.35 (s, 111), 10.45 (s, 1H), 8.90 (s, 506 Example
WA xy)-quinazolin-4- br, 211), 8.80 (s, 111), 8.67 (d, PGY/GB2006/004756
ylamino]-4-methyl- 8.05-7.35 (m, 9H), 4.40 (d, 2H), 4.17
phenyl}-3-(cyano- (m, 211), 3.96 (m43H), 3.31 (m, 1H),
benzamide hydrochloride 2.20 (s, 3H), 1.76 (s, 6H).

dimethyl-methyl)

(hexane-EtOAc) and then by reverse phase preparative HPLC (0.1% TFA in MeCN and
water) to give 96 mg (44%) of a light yellow solid. NMR: 8.35 (m, 2H), 8.02 (s, 1H), 7.95 (s,
1H), 7.80 (d, 1H), 7.69 (m, 2H), 7.56-7.20 (m, 6H), 4.20 (m, 2E), 4.00 (d, 2H), 2.80 (m, 2H),
2.20 (s, 3H), 2.05 (m, 1H), 1.85 (m, 2H), 1.75 (s, 3H), 1.49 (s, 9H), 1.30 (m, 2H); m/z 634.

Examples 62-67

The following compounds were prepared by the procedure of Example 61 using

the appropriate intermediates.

Ex. | Compound M/z | SM
62 3-(4-{5-[3-(Cyano-dimethyl-methyl)-benzoylamino]- | 634 | 3-Hydroxymethyl-
2-methyl-phenylamino}-quinazolin-7-yloxymethyl)- piperidine-1-
piperidine-1-carboxylic acid tert-butyl ester carboxylic acid tert-
butyl ester
63 (R)-2-(4-{5-[3-(Cyano-dimethyl-methyl)- 606 | R-2-Hydroxymethyl-
benzoylamino]-2-methyl-phenylamino}-quinazolin- azetidine-1-carboxylic
7-yloxymethyl)-azetidine-1-carboxylic acid tert-butyl acid tert-butyl ester
ester
64 2-(4-{5-[3-(Cyano-dimethyl-methyl)-benzoylamino]- | 620 | 2-Hydroxymethyl-
2-methyl-phenylamino}-quinazolin-7-yloxymethyl)- pyrrolidine-1-
pyrrolidine-1-carboxylic acid tert-butyl ester carboxylic acid tert-
butyl ester {
65 3-(4-{5-[3-(Cyano-dimethyl-methyl)-benzoylamino]- | 606 | 3-Hydroxy-
2-methyl-phenylamino}-quinazolin-7-yloxy)- pyrrolidine-1-
pyrrolidine-1-carboxylic acid tert-butyl ester carboxylic acid tert-
butyl ester
66 3-(4-{5-[3-(Cyano-dimethyl-methyl)-benzoylamino]- | 606 | 3-Hydroxymethyl-
2-methyl-phenylamino} -quinazolin-7-yloxymethyl)- azetidine-1-carboxylic
azetidine-1-carboxylic acid tert-butyl ester acid tert-butyl ester
67 (8)-3-(Cyano-dimethyl-methyl)-N-{4-methyl-3-[7- 534 | (S)-(1-methyl-
(1-methyl-pyrrolidin-2-ylmethoxy)-quinazolin-4- pyrrolidin-2-yl)-
ylamino]-phenyl}-benzamide hydrochloride ! methanol
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Example 45
3-(Cyano-dimethyl-methvfi-N-(3-{742-(2-hydroxymethyl-pyrrolidin-1-_yll-et

W MG &eblin-4-ylamino}-4-methyl-phenyl)-benzamide hydrdehEGRae &04756
mixture of N- {

317-(2-brorno-ethoxy)-quinazolin=#¢tanninol-4-methyl-phenyll-3-
(cyano-dimethyl-methyl)-benzamide (Example 58; 97 mg, 0.178 mmol
! NMRoy s, 2B frobr2bHhd 65146 i 6 (B Bhd e éz‘#iaa 80-

7.62 (191 %mm@i @EDHN Meh, (iﬁ)mi)my%sl r@mxﬁdsf%ll?fi), Tbe (s, 3H), 2.40 (m,
eneous mlxture was f||t a the i ashed with
2H), Zhﬂé(ﬁvl dr@Piddiner/dah étg %évcé %%essure and the
residue was 10 purified by reverse phase preparatlve HPLC (0.1% TFA in
C6‘ and water) to yield 50 mg of (50%) a white solid. NMR: 11.70 (s,
0.55 (s, 1H), 10.42 (s, br, 111), 8.90 (d, 1H), 8.80 (s, 1H),810 S,
C émbd Rk mkbthvh-A0[Bs( 7rhidpsaqiinazeiin-ydamaine )4y thizlphenwh -
benza? L7 (n, 1H), 4.60 (m, 1H), 3.95 (n, 111), 3.75 (m, 2H), 3.60 (m, 211), 3.25
In, 211), 2.20 (s %ﬁ3H) 2.15-1.90 (m, 31-1), 1.75 (m, 7H) m/z Hg g)
2805 /FLIEBP B8 YoRmploxY B nazo LiE=Arniemine)-4ghy f‘ﬁ‘r?/ﬁ;/n

(cyanQ@ihneih %@!ﬁwﬁéﬁmﬁﬂﬂk Exaathd phendle;3 qaoyimol) ardir@hpt/C (400
meth I |de Am xt

mg) ing] Pﬁﬁgfﬁ )E - -é“ﬁ%fré‘xy VAZONN.A- h&iraemTrt\1 e)r%cgon
mixtul’éeﬁlayﬂlbﬁﬂyﬂhﬁrgiﬁhalﬂmm pietio8pB0G my;@c@mmyentrated under
reducedfﬁ dﬁ %ﬁge S1ORoP 3'%95(@53/ %@ﬁéﬁﬁw D.ARNIER Q3. ﬂ-{ig M, 10391 (?(s,

in ac one- |ox 1:10 ml) was refluxed for 12

1H), 9%@(heték)o@éﬁe(duhﬂhlﬁt&?dwbﬂ)ﬁﬁé?ééﬁa}ﬁ)tﬂe" éﬁdg%wmmp (m,
2H), gz! ﬁ@F?ﬁ@%ﬁ'%ﬁV%mﬂfﬁz paiadyngsy resysasiprapsusg.and the
re5|

ue was purified by column chromatography utilizing an ISCO system
(hexane-EtOAc) to yield 112 10 mg (29%) of a light yellow solid. iii/lz 558.
Exanfpfa@wles 47-52 The following compounds were prepared by the

rocedure of Ex mlel46 using E 2
benzemﬁderlal Ex Compound NMR nilz SM 47 3- (Cyano dimethyl- 11 57 (s,
I-R rr]ﬁg)(hSHSe ()%‘ 31 a' y)dn8 glm(e§h§17§1étf§ffm?3-(7-mtro quinazolin-4-ylamino)-4-

methyl-phenyl}-benzamide (Example 30; 1.18 g, 2.05 mmol) and 10% Pd/C (100 mg) in
MeOH (50 ml) was stirred at 25 °C under a hydrogen atmosphere for 3 h. The reaction

mixture was filtered through a bed of diatomaceous earth and the organics were concentrated
under reduced pressure. The residue was purified by column chromatography utilizing an
ISCO system (EtOAc-DCM-MeOH) to yield 800 mg (90%) of the desired product. NMR
10.60 (s, 1H), 10.45 (s, 1H), 8.48 (s, 1H), 8.35 (d, 1H), 8.10 (s, 1H), 7.95-7.60 (m, 5H), 7.31
(d, 1H), 7.00-6.65 (m, 4H), 2.16 (s, 3H), 1.75 (s, 6H).

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

(trifluoromethyl)benzamide

A solution of 4-[(5-amino-2-methylphenyl)amino}-6-methoxyquinazolin-7-ol (Method
6; 900 mg, 3.04 mmol) and triethylamine (1.27 mL, 9.12 mmol, 3.0 equiv) in DCM (10 mL)
was treated with 3-(trifluoromethyl)benzyl chloride (0.55 mL, 3.64 mmol, 1.2 equiv) at 25 °C



10

15

20

25

30

methyl)-N44-methyl1- 111), 8.75 (d, 1H), 8.10 (s, 1H), 8.00 (d, propane
3-(7-propoxy- 110, 7.95 (s, 1H), 7.80 (d, 1H), 7.72 (d, quinazolin-4- 1H),

WG 2887(919081), 7.68 (d, 1H), 7.45 ylamino)-phenyl] (d, 1H), 7 GI(§B2Mp/004756
4.25 (t, 2H), 2.25 benzamide (s, 3H), 1.90 (m, 2H), 1.80 (s, 6H), 1.10
(t, 3H) 48 3-(1-Cyano-1- 11,42 (s5451), 10.45 (s, IlI), 8.77 (s, 479

for 12 h. The reaction was quenched with water and extracted with EtOAc. The organics were
dried with NaCl(sat) and Na;SO4(s) and then removed under reduced pressure. The resulting
residue was purified by column chromatography utilizing an ISCO system (DCM-MeOH) to
give 0.43 g (30%); m/z 469.

Preparation of Starting Materials

Method 1

4-0x0-3.4-dihydroquinazoline-7-carboxvlic acid

A mixture of 2-aminoterephthalic acid (6.90 g, 0.038 mol) and formamide (14 ml) was
heated to 180 °C for 12 h. The reaction was allowed to cool and acetone was added. The

resulting precipitate was collected by vacuum filtration (4.38 g, 60%); m/z 191.

Method 2
4-Chloroquinazoline-7-carboxylic acid

A mixture of 4-0x0-3,4-dihydroquinazoline-7-carboxylic acid (Method 1; 1.00 g, 5.26
mmol), oxalyl chloride (1.37 ml, 15.8 mmol, 3.0 equiv) in DCM (15 ml) was treated with
DMF (0.1 ml). The reaction mixture was stirred under Ar for 3 h at 25 °C. The solvents were

removed under reduced pressure; m/z 209.

Method 3
4-[(2-Methyl-5-nitrophenyl)amino]quinazoline-7-carboxylic acid

A mixture of 4-chloroquinazoline-7-carboxylic acid (Method 2; 1.10 g, 5.26 mmol)
and 2-methyl-5-nitroaniline (960 mg, 6.31 mmol, 1.2 equiv) in DCM (15 ml) was treated with
iPr,NEt (1.4 ml, 7.89 mmol, 1.5 equiv). The reaction mixture was stirred under Ar for 12 h at

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

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

nitrophenyl)quinazolin-4-amine 6,7-dimethoxy-quinazoline
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2-Bromo- methylethyl)-N-{3- 1H), 8.65 (d, 1H), 8.06 (s, 1H), 7.92 (m,
propane r- 1h), 7.90 (s, 1H), 7.85 (d, 1H), 7.68 (d,
WOosH874d%8Auinazolin- 1H), 7.60 (m, 1H), 7.50 (d, 1H), 7.40 PCT/GB2006/004756
4-yDamino]-4-methyl (d, 1H), 7.30 (s, 1H), 4.90 (m, 1H), 2.20

phenyl}benzamide (s, 3H), 1.76 (s,46H), 1.40 (d, 611) WO

2007/071963PCT/GB2006/004756 - 39 - Ex Compound NMR mk SM
Method 5

N-(3-Amino-4-methyl-phenyl)-3-(cyano-dimethyl-methyl)-5-fluoro-b enzamide

A mixture of 3-(cyano-dimethyl-methyl)-5-fluoro-N-(4-methyl-3-nitro-phenyl)-

benzamide (Method 21; 2.5 g, 7.33 mmol) and 10% Pd/C (200 mg) in MeOH (150 ml) was
treated with a hydrogen atmosphere for 48 h at 25 °C. The reaction mixture was filtered

through diatomaceous earth and the organics were concentrated under reduced pressure. The

residue was purified by column chromatography utilizing an ISCO system (hexane-EtOAc),
to yield 900 mg (39.4%) of a white solid. NMR: 7.90 (s, 1H), 7.70 (s, 1H), 7.40 (d, 1h), 7.30
(d, 1H), 7.20 (s, 1H), 6.92 (d, 1H), 6.65 (d, 1H), 3.30 (s, 2H), 2.10 (s, 3H), 1.70 (s, 6H); m/z

311,

Method 6

appropriate SMs.

The following compound was prepared by the procedure of Method 5, using the

Meth

Compound

m/z

SM

6

4-[(5-Amino-2-methylphenyl)amino]-6-methoxyquinazolin-7-

ol

202

Method 20

Method 7

4-[(5-Amino-2-methylphenyl)amino |quinazoline-7-carboxylic acid

4-[(2-Methyl-5-nitrophenyl)amino]quinazoline-7-carboxylic acid (Method 3; 1.71 g,

5.26 mmol) and 30% Pd/C (200 mg) in MeOH (30 ml) were shaken in a Parr hydrogenator
20 under 45 psi hydrogen for 3 h. The reaction mixture was filtered through diatomaceous earth,

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

compound; m/z 295.

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

diamine
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49 3-(Cyano-dimethyl- NMR: 11.65 (s, 111), 10.60 (s, br, 1H), 522.
3-Chloro- methyl)-N-(347-(3- 10.50 (s, 1H), 8.80 (m, 211), 8.07 (s,
WP dhethylamino- 111), 7.95 (d, 1H), 7.90 (s, 111), 7.7 CHGIAM 004756
propoxy)-quinazolin- 7.50 (in, 411), 7.36 (in, 211), 4.30 (m, amine
4-ylamino]-4-methyl- 211), 3.27 (m4241), 2.80 (d, 61-1), 2.25 hydro-
phenyl}-benzamide (m, 2H), 2.20 (s, 311), 1.75 (s, 611) chloride 50
Meth@@ -Cyano-1- NMR: 8.7 (s, 111), 8.43 (d, 111), 6.84- 495

3-Cvanomethyl-benzoic acid methyl ester

A suspension of methyl-3-(bromomethyl)benzoate (13.5 g, 58.9 mmol) and sodium
cyanide (4.33 g, 88.4 mmol) in DMF (25 ml) and water (1 ml) was stirred at 75 °C for 5 h.
The reaction mixture was quenched with water and extracted with EtOAc. The combined
organics were dried 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 colourless oil. NMR: 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.

Method 10
The following compound was prepared by the procedure of Method 9 using the
appropriate SM.
Meth | Compound m/z | SM

10 (2-Fluoro-3-methylphenyl)acetonitrile | 150 | 1-(Bromomethyl)-2-fluoro-3-

methylbenzene

Method 11
3-(1-Cyano-1-methylethyl)benzoic acid methyl ester

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

Methods 12-15
The following compounds were prepared by the procedure of Method 11, using the

appropriate SMs.




1-Chloro- methylethyl)-N-(3- 7.93 (m, 811), 4.42 (m, 211), 3.76 (in,
2-methoxy {[7-(2- 211), 3.41 (s, 311), 2.07 (s, 311), 1.66 (s, ethane
WorEtHE &P oxy) quinazolin-4-yll amino} -4-methyl phenyl)berBaid2@op4756
51 N-{347-(2-Bromo- 10.36 (s, 111), 9.65 (s, 111), 8.46 (d, 544 1,2-
ethoxy)-quinazolin-4- 1H), 8.40 (s; 484, 8.10-7.60 (m, 61-1), dibromo
ylamino}-4-methyl- 7.35-7.25 (m, 311), 4.56 (t, 211), 3.92 (t, ethane

Meﬂg(psh Erllalk}),gp@ymo- dimethyl-methyl)- benzainide 2$MJ, 2.20 (s, 3H), 1.80
, @
12 Methyl 3-(4-cyanotetrahydro-2H- 246 Method 9 and 1-bromo-2-(2-
pyran-4-yl)benzoate bromoethoxy)ethane
13 Methyl 3-(1- 202 Method 9 and 1,2-
cyanocyclopropyl)benzoate dibromoethane
14 Methyl 3-(1-cyanocyclo-butyl)benzoate | 216 Method 9 and 1,3-
dibromopropane
15 2-(2-Fluoro-3-methylphenyl)-2- 178 Method 10
methylpropanenitrile
Method 16

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

A solution of 3-(1-cyano-1-methylethy)benzoic acid methyl ester (Method 11; 55¢g,
5 27.1 mmol) in 100 ml of THF-MeOH-H,O (3:1:1) was treated with lithium hydroxide (1.95
g) in water (20 ml). The mixture was stirred at 25 °C for 12 h. The organics were removed
under reduced pressure and the residue was diluted with water, and then acidified with 10%
HCl to pH = 1-3. The resulting white solid (4.83 g, 94%) was collected by vacuum filtration.
NMR: 13.00 (s, 1H), 7.95 (s, 1H), 7.80 (d, 1H), 7.65 (d, 1H), 7.45 (m, 1H), 1.60 (s, 6H); m/z
10 189.

Methods 17-19

The following compounds were prepared by the procedure of Method 16 using the

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

15
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52 3-(1-Cyano-1- 8.7 (s, 1H), 6.8-7.93 (m, 911), 4.14 (m, 538 3-Chloro-
methylethyl)-N-(3-{6- 211), 3.96 (s, 3H), 2.98 (m, 2H), 2.45 (s, propyl-
WOl lamino) propoxy]-7-methoxy quinazolin-4-y1}-4- nR&GRiRayp4756
benzamide 611), 2.07 (s, 311), 1.66 (s, 611) dimethyl amine
hydrochloride Example 53 ten-Btdl-
[3-04-115-{1-3-(1-cyano-1-methylethyllbenzoyllamino}-2-methylvhenybam
Methaddl0quinazolin-7-thoxy)propyllearbamate 5A mixture of
s-Metfo{GYRe AN MR Adidayuingzolln 4 ylamino)-4-

enzamide g, 0. 229rnrno|)

(SRS Py R CHRBR LoD & B YOS A 55 o) and 2
rnethymﬂ]ﬂacﬁﬂﬂlfﬁz@(aﬁ §188MemBPhER0MBcRIRMRaled W@ &PIY . The

1:1; 10 ml) was refluxed for 12 h. The heterogeneous mixture w
orgamﬁﬁ@f@re EGHRPHSS UBflET SRS PLSISEER WillS m%ﬁllf*%ﬁﬁ’é‘%mﬁ% ﬁ%ﬁ%%‘ thout
furtheFpRGRBARIRIMGET reduced pressure and the residue was purified by
column chromatography utilizing an ISCO system 5 (hexane-EtOAc) to
yield 90 mg (66%) of the title compound; tn/z 594. Example 54
Methéldllrnethylamlnomethyl N43-(7- methoxv qumazolln -4-ylamino)-4-methyl-
“benzamide

Cile R
OXY- Nazo y e -diamine (Method
62& @g(m@ af. 2g8efiiohnitro-phenylamine (1 6 g, 10.6 mmol), 3-(cyano-dimethyl-

methyfy @l 'ﬁ&%@%@éﬁ%@é‘&ﬁ&%ﬁf&f&%@%%&hﬁi -Henislic AsitiVieg9d 28nthol) and
mmo mg mm

DIEAKIoh) ERREBURME HSELd D8P OF 6 e o A foded and
the refdtidindiRinre wersexphase WAl veTHO bGatict SYocTd-donaehe®d ki

er) to mg (58%) of a e d. 1
s LR 6 95 (0 R D oty (Tl o
syster(O(hikineFE10Xc) 8o(migld 21) gf(@"(@mqﬂm@ MR 2.39 (s, 1§il)1§ 00 (s,
1), PobS1 257 N EOSDEFRRIEIRS, 7.40 (m, 28), 2.65 (s, 3E), 1.80 (s, 6H); m/z 341.

Method 22

3-Isopropvlbenzoic acid

1-Bromo3-isopropylbenzene (; 500 mg, 2.51 mmol) in pentane-ether (1:1) (8 ml) at
-78 °C under Ar was treated with #-BuLi (1.7 M in pentane, 5.02 mmol, 2.0 equiv). The
reaction stirred for 15 min and then COx, was bubbled through the reaction mixture. After 10
min, the reaction was quenched with 10% NaOH and extracted with EtOAc. The aqueous
layer was acidified with 10% HCI and extracted with EtOAc. The organics were dried with
NaCl(sat) and Na;SO4(s) and then removed under reduced pressure; m/z 165.

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

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

dried with NaCl(sat) and Na;SO4(s). The solvent was removed under reduced pressure and the
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2-(Cyano-dimethyl-methyl)-N-[3-(7-methoxy-quinazolin-4-ylamino)-4-meth
WQRHHERYAE3 isonicotinamide A mixture of PCT/GB2006/004756
N3-(7-methoxy-quinazolin-4-y1)-4-methyl-benzene-1,3-diamine (Method
62; 81 mg, 0.289 mmol), 2-(1-cyan®t-methylethypisonicotinic acid
(Method 60; 55 mg, 0.289 mmol), HATU (132 mg, 0.347 mmol) and DIEA
resultifAiEathgst s s droDdd i eliysivgepiirstlizin SIC F6IQ ystmd hexane-
r e red S t I agt
R A D e R R A RS e
3H), igaGnoBRdaddd) to yield 45 mg (34%) of a yellow solid. NMR: 11.46 (s,
1H), 10.70 (s, 111), 8.80 (m, 211), 8.70 (d, 111), 7.90 (s, 111), 7.85 (m,
211) 7.50 (d, 1H), 7.40 (d, 1H), 7.22 (s, 1H), 4.00 (s, 311), 2.15 (s, 3H),
—4.—@@(3 611); m/z 452. 30 Example 56 The following compound was

N-(3- maw%bm&hg@i@éﬁ(ﬂr&ﬁnﬁéwm__ppropnate startlng

materials. WO 7[071963P 4

e S R R P R R e e
(Meth(wh zawémda % 20mpl) et BOXP(inEL0 I irkyyrazge by dratg, (?OQBTWUQ‘H)
ethanol’ a%(grﬂll) %g @e&%&' to’ Qﬁﬁngxl'fh and then stirred at 80 °C for 12 h. The reaction

mixture was filtered through diatomaceous earth and the organics were removed under

reduced pressure. The residue was purified by column chromatography using an ISCO system
(hexane-EtOAc) to give 3.7 g (91%) of an orange gum. NMR: 9.95 (s, 1H), 8.00 (s, 1H), 7.90
(d, 1H), 7.70 (d, 1H), 7.55 (m, 1H), 7.05 (s, 1H), 6.80-6.87 (m, 2H), 4.85 (s, 2H), 2.05 (s, 3H),
1.85 (s, 6H); m/z 293.

Method 25
3-[(Dimethylamino)sulfonyl]benzoic acid

A solution of 3-(chlorosulfonyl) benzoic acid (2.60 g, 12 mmol) in DCM (20 ml) was
treated with dimethylamine (2.0 M in THF, 20 ml, 40 mmol, 3.3 equiv). After 30 min, the

reaction was quenched with 10% HCI and extracted with EtOAc. The organics were washed

with NaCl(sat) and dried with Na,SOu(s). The organics were then removed under reduced
pressure to give 1.80 g, 65%; m/z 229.

Method 26
tert-Butyl (3-iodopropyl)carbamate

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

chromatography utilizing an ISCO system (EtOAc-Hexane) to give 4.54 g (76%); m/z 286.
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211), 6.40 (s, 1H), 4.00 (s, 311), 2.15 (s, butyl-5- methylphenyl} -3-
methy1-1H-pyrazole-5- carboxamide 311), 2.12 (s, 311), 1.55 (s, 911)
WORESPTpPoyrazole-3- carboxylic acid Example 57 PCT/GB2006/004756
34Cyano-dimethyhmethyl)-5-fluoro-N-1-3-(7-methon-quinazolin-4-vlamino
)-4-methylphenyll-benzamide S5A-fixture of
4-chloro-7-methoxy-quinazoline (Method 32; 700 mg, 3.6 mmol) and N-
Methdd2imino-4-methyl-pheny1)-3-(cy ano-dimethyl-methyl)-5 -fluor
2 -Methy ﬁegéggggnggéggghﬁnﬁoo mg, 2.89 mmol) in isopropanol (30 ml) was
organics were removed under reduced pressure and
tHe Selstinreofliath(Hfed ga%éﬁrwﬁ@m%r%%@ré?&wl&rmﬁﬁ@% kice’a

tmenyﬁe%r%ﬁ}t&#éQm angl r@w@edrbweue@ﬂmamﬁrmm BIRisCat 25 °C,
i .1% TFA in 10 MeCN and water) to (81 of a I euﬁlf
),

methyLigdd L &»14§§?(§milﬂ>)‘”f69§§e@t ff)V’g%
resultifgOfhstichlshs étRtdaut 2EEC 7oBO fchelbdy, %16@ dmutam)th?fw @; 00 1dl), The

resultlg‘rr%4 8 J%g lllgb ex Ogagn dlglr\}})Et‘b%O (§h§ %@anzlcggvg?e %%Qﬁe&v?&(ﬁra%}é&) and

xamp
dried 8t M@@(@)nahetmu)cq werezsineved ard i aaducedattepiphesnd thesrgsig
was pr?ﬁ?i@d X%%M%@%ﬂ%mﬂﬁ DYER-ef system (EtOAc-Hexane) to give

cyano-dime meth -P-(7 hy roxy- qumazolln -4-ylamino)-4-
1.0g @ﬁé&ﬁyf@bh@h&ﬂ}ﬁﬁ?&ﬂw@/{éﬁ{mple 68; 100 mg, 0.229mmol),
1,2-dibromoethane (86 mg, 0.458 mmol) and 1C2CO3 (63 mg, 0.458
mmol) in acetone-1,4-dioxane-DMF (5:1:1; 10 ml) 20 was refluxed for 12
Methed 28 heterogeneous mixture was filtered and the solids were washed
2-(5-Buitiyii2Gldenhibe j rerdgileentrated under reduced pressure and

th |
R R R SRR 9@ S50
in Tchﬁa& x(rd) wag yo0led tes; 781°0) agdzn@eeaedm}haezrebr&yhlﬂk)ue (b7ABeq#ion in

pental(?é's) 172%%17 234 Brdt V\}%@\(Hsg 3401 2rtle ?e%ﬂtﬂbn?g%@léﬁt %lidw]nﬁfanﬂﬁe was

25 m/z 544. /071963PCT/GB2006/004756 - 42 - Example
stlrrec!-,g)r 1 h and treated with DMF (0.330 ml, 4.27 mmol) via syringe. The reaction mlxture

was sBréeVRRn @R unetdyCraeinybhNuddiBb i HvysidixymefNILGIEalii(2s nflL Jhe
1resu1t}g‘1%(:mzXy g ér%e}aﬁz_(e)yt?aét ?Nr?t n%&é‘A@ gltlgy{lg g?gg}{lc)s l%%r]ez %‘vrgslﬁlgdwgﬁ%ﬂlff@gﬁ and
dried {84R NR:$0a(x)0 Firo pray) oq seszclinodey ladursivcedgttogsursergie-8-281 g of
|- l)-benzamide (Example 46; 112 mg, 0.2 minol),
(88 /(erroIPdun *]Y rzzgn%oq (40 mg, 0.4 mmol) and K2CO3 (138 mg, 1 mmol)
in MeCN (10 mI) was refluxed for 12 h. The heterogeneous mixture was
Methiiliesgd and the solids were washed with MeOH. The organics were
concentrated under reduced ressure .and the residue was purified by
3-(1 hexyg 888 in MeCN and water) to yield

75&\d&ﬁ&ﬁ(@f&t@s%ﬁ@nﬂ&d@u\m&ﬁ;ﬁe@eﬁmmumw 18; ALRJ1 g, 1.51

o) sl g U S D i T Bttt

soluti® 3faC1001.90 ¢n1330)mindD) fim] NeFP0z(578. £i(&r$1bmrﬁ@) {Bml). The
reactlon{laume 3 Aarig's n%ﬁé?%rﬁﬂ'%he Ay BiHRed- &%ME@%%U)\%&%&

t benzarnide hydrochloride A mixture of tert-butyl

reduqal (g.msﬁ(seﬂse(méwwaﬁ vrRshep sty Pl Hzglramhing)eatracted with EtOAc. The
orgaﬂﬁgtmél@ heRypawinaladinazplind alexwia msﬂa@)bmwgaﬁmme{e Raioved
90 mg, 0.152 mmol) in 4M HC1 in dioxane (2 m i‘é{ ed at 25 C for
underrrefr\rré%féﬁregngr&e %ﬁﬁ?\%&%o‘ﬂrﬁ’&é%‘(&% ﬁﬂz dtPe and the
residue was purified by reverse phase preparative HPLC (0.1% TFA in
MeCN and water) to give 68 mg (91%) of a white solid. NMR: 11.12 (s, br,
111), 10.35 (s, 1H), 8.70 (s, 111), 8.50 (d, 111), 7.95-7.16 (in, 12H), 4.20
(m, 211), 2.95 (m, 211), 2.10 (s, 3H), 2.05 (m, 2H), 1.66 (s, 6H); raiz 494.
25 Example 61 4-(4- {5-13
-(Cyano-dimethyl-methyl)-benzoylaminol-2-methyl-phenylamino}
-quinazolin-7- yloxymethyl)-pineridine-1-carboxylic acid tert-butyl ester
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A mixture of
3-(cyano-dimethyl-methyl)-N-P-(7-hydroxy-quinazolin-4-ylamino)-4-
WOREHAZHEny Thbenzamide (Example 68; 150 mg, 0.343 mndiif/GB2006/004756
4-hydroxymethyl-piperidine- 30 1-carboxylic acid tert-butyl ester (147 mg,
0.686 mmol), azodicarboxylic acid-cgethylester (40% in toluene; 1.72
mmol, 5 equiv) and triphenyl phosphine (451 mg, 1.72 nunol, 5 equiv) in
MethbdBQ10 ml) was stirred at 25 C for 12 h. The solvents were removed
nder reduced pressure., The residue was purified first by column
&&n?%%“&g%an ISCO system WO
200 Mitege3FoT#b BR0D B0 IEGic 48id (R zah@lBtowmm) aia%hBd/ Gyl .5 g) in
MeOFEYRIOSP 38 RIRRAIEsY eCHiR kG %&%Fg&mam}s 09 ALK Y Ere
96 mﬁ? (44;/3 of a light %ellow solid. NMR: 8.35 (m, 2HT), 8.02 (s, 111), 7.95
was qilutpd, yvith Q@Hﬂq%, filigtpd hrongh diatguroryypagiy) Theqgepios ppra rgmoved
undel(ﬁ’:'cﬂidéd%l%@sgﬁlf_'é,tgyi?)?l& @ﬂggﬁ,b%w;l%ggg @?.ﬁf@,lﬂ7%§wblﬂﬂé7 ).,7]_.-|_6§5{c(,51H), 6.30
: : iz . Examples 62- e
1 II%)\}vjsl‘r?é?(:ﬁéﬁ’p%%%ss%ég;é"gig red by the procedure of Example 61
using the appropriate intermediates. Ex. Compound Mk SM 62 3-(4- {543
Metlio gno-dimethyl-methyl)-bepzoylgminok 2-methyll-phe.nylamino}
—%- unazolin-7-yloxymethyl)- piperidine- 1 -carboxylic acid tert-butyl ester
I-Megmx g IHugumagadiatdrdiiberidine-I- carboxylic acid tertbutyl ester 63
(RiZnfdnfeddd ARaiby-Beatiavdacid (Method 30; 4.85 g, 83.9 mmol) and
benzoylamino]-2-meth I-Phenylamino } -qéjinazolin- )
formamyffing ASth A 18 pinebigicmeihcerethirgl 68 ribgas stired at
refluRfet-HY Hr Chgrreihida zatidirewtas adoded/ tic 25 a1 biiyd e ehie 60 PMdrmmonia

-(Cyano-dimethyl-methyl)-bepzaylatninok . .
00 SRR ST AU bR s soid wes

oxyme pyrrofi
colledieckrp diltitiaridte sohid ty ke stesh 6 &izh 9y ddbammednidand water. The product

v QUSSR PN 0. o 12100 0,

8.05 iy . Ay I aie?AdsiAB2 oMz 287oxy)- pyrrolidine-I-carboxylic acid
tert-butyl ester 606 3-Hydroxypyrrolidine-Icarboxylic acid tort-butyl ester
66 3-(4- {513 -(Cyano-dimethyl-methyp-benzoylaminok

M@ghyl-phenylaminol -quinazolin-7-yloxymethyl)- azetidine-1 -carboxylic

4-Chheisl Teriethony-gaianfmliae -Hydroxymethylazetidine-I-carboxylic acid

te L}:P/Petéﬁo%%t%h@guinazolin-4-one (Method 31; 11.5 g, 65.3mmol) was suspended in
thionyl chloride (100 ml) and DMF (0.1 ml). The reaction mixture was heated to reflux for 3.5

selsiligma

h. The organics were removed under reduced pressure to give a light yellow solid (13.8 g);
m/z 195.

Methods 33-46

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

appropriate starting materials.

Meth | Compound M/z | S.M

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

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

(S)-3-(Cyano-dimethyl-methyl)-N- {4-methy1-3[7-
(1-methyl-pyn-olidin-2-ylmethoxy)-quinazolin-4-
WO KHIRGKE$Beny1}-benzamide hydrochloride ' 534 PCT/GB2006/004756

(S)-(1-methylpyrrolidim-2-y1)- methanol WO
2007/071963PCT/GB2006/0047565344 - NMR: 11.67 (s, 1H), 11.00 (s,
br, 111), 10.55 (s, 1H), 8.86 (m, 211), 8.10-7.95 (m, 3H), 7.80- 7.62 (m,

Mot Cofafround 211), 4.67 (M, 21), 4.00fm, 831 3.45 (m, 1H), 3.05 (s,
M) .2 40 (in, 2H-)-,—2—25—(&-3—1—]9,—}- - 1;1), 20— 96—

37 11&5&1&939—?§tr@11¥o§1§§&lmp| e 63 232 | 2-Amino-4-trifluorothéthyl-benzoic
3 (Guraneidinethyl-methyfi-N43-(7-hydroxy-aidnazolin-4-vlamino)-4-methy
1-DhenY1ll-—benzamide—A-suspe .;fé“n )‘5 i fluoro-bonzoio acid

38 N-I‘-l"—‘(l?'l-‘b@h’%)ﬁf&%?/'-%ﬂ}ﬁ?ﬂgﬂﬁ-4-y|amino S e T e

39 (dynostelionpitiyorgathypienzamide] (Bxamplé 2in@4-8igoDerermaoiy and
1004 DAIC (A0 10 vac MM a1-(15 I\ " L O !
— .:/:v :v_ —:uu .|.u_|| T IVICUTT (IO, 1Y) > SUT UEI C 6 k_,blé %q& gcd

40 ér%réﬁoazr%oﬁﬂ@gﬁaﬁ?e“f%action r%‘liéture v’\;‘?atgnﬁﬂér:[%t ?ouc%*h . 1

41 dindorhkeedushbathpsinaztimorganicsif®re 2ohwentrdtclemdenrzethased
piesstie-te-give 2-6-a-(99%of arfight yettquy- Hi NS b ok

2 S T NG 5 (i1, & 5P A EI TN Bk (e T S a0

43 (d, 4Ehlofors Trainddh)xy-Gaifaroiiti) | 2230 (HR-Pryinp-Higb(netioky-parzqis, acid
A S gz ) T 737 - (15 LIRSS o-benzoic acid

44 N4§_‘(§1_%§§%@6§n %léﬁﬁg) I:l\(gzlamil‘l 1-4-meithyl-Phenv1]-3-(cyano-dimethyl

45 -mdtalibte-Gemthyhigenszotivaure of| 178 2-Amino-5-methylbenzoic acid

IR S R =R A RS-
46 me%hg/ %ﬁiﬁy %ygr% :}mf%%ﬂ(géyample 30;1{18 g, 2.05.mmol)92’1nd O%Xy
PaDigpaoli#gy) in MeOH (50 ml) was|stirre hesoie 3ifdler a hydrogen

ALMOSPEre for 3 1. The reacton mixture was fiitered through a bed of
diatomaceous earth and the organics were concentrated under reduced
MethadAZyre. The residue was purified by column chromatography utilizing an

A.DidefadayaiemiFIOAG BEMhialtbdn vielsB00amg1(E480) of the desired
product. NMR 25 10.60 (s, ,.10.45 (s, 1H), 8.48 (s, 111). 8.3 )
B RO £ & SR S e T i il S tnde s
252 g, 8183, @) ik iy kxduna 202 in THF; 2 ml, 4 mmol) and K,COs (235 meg, 1.70
-13-11.7-Hvdraxy-6-methoxyguinazolin-4s )
muno]) G PR R AR o S IRt e R rdrod
and tHe [{Glidsmireoe 2vashtidydith digarfirot g mve theieyepmierntusiied Taster radupes
6: 90 .. ' i ' . 3 B
press B e F o Ot
(hexawg-FBe hipreivel 72 el al 2@@01014%63%8#1@1}#%@ éécﬂiﬁ?r 48 (s, 1H),
_ hedyyithamstereand, extyastiedws)ERAG6 T he organics were dried
793 gvifjt%@aacfzs\@at) \ﬁd @%04{5) gq;]cg ther)lEremoved under reduced
pressure. The resulting residue was purified by column chromatography
Methgiiagrg an ISCO system (DCM-MeOH) to give 0.43 g (30%); m/z 469. 5
paration of Stfi ting,Materia| I\gethod 1.3,—0xo-3
pefiivlaminometh -5-{} yorgmethyl-benzoic agid . . .
2= HZ0 5 OA mixture of 2-aminoterephthalic
acil {618y p0 Qaanwtbmanmmmﬁdeiﬂwm)emlsbv@a@é@a«édllsetm@ﬁter
(Metﬁgd%?n% ﬁ?g’fﬂ%}%ﬁ alleppd Faeet e ACEI9NEYRS AddRd wWilllithium

resulting precipitate was collected by vacuum filtration (4.38 %i"?ﬁO%g m/z
hydrggde %tﬁk%@%%@ﬂﬂ&&&%%ﬁﬁiﬁ&%%%&%dvas SHrrRd@hfe o for

12 hATRX O3 AieveORIdRZe linter edibpinsacioiMethosiol (¢, 86, gH, 885 (d,

mmol), oxalyl chloride (1,37 ml, 15.8 , 3.0 equiv) in DCM (15 ml) was
1H):t§e?été‘6‘=v%ﬁ%’lﬂlgl(f}(€®. I%l?i{% ?égcﬁg%%mure was stirred under Ar for 3

h at 25 C. The solvents were removed under reduced pressure; nilz 209.
20
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Method 3 4[a-Methyl-5-nitrophenynaminolquinazoline-7-carboxylic acid
A mixture of 4-chloroquinazoline-7-carboxylic acid (Method 2; 1.10 g, 5.26

WORMBIY71apY 2-methyl-5-nitroaniline (960 mg, 6.31 mmol, 1.2 Bghi(B706/004756
DCM (15 ml) was treated with 25 iPr2NEt (1.4 ml, 7.89 mmol, 1.5 equiv).
The reaction mixture was stirred ur@érAr for 12 h at 25 C. The resulting
precipitate was collected by vacuum filtration; nilz 325. Method 4 The
Metlfofddfling compound was prepared by the procedure of Method 3 using 30

s FripRiossiats Mgy Meth Compound mk SM 4
W?D%m(z-met.hyl-s- nitrophenyOquinazolin-4-amine 341
2-mhtngrosSrinedariibsazaiscraic Mo maipheand KM 4% 30re SA@mol) were

dissoRRi 4 4RP BI6 G RROBR/COR sk mﬂ(ﬁﬁé\&%@ﬁ’&éd at reflux for 12 h. The hot
N-(3-Amino-4-methyl-pheny1)-3-(cyano-dimethyl-methyl)-5-fiuoro-benzam
reactjgn mixtuge M?)?tﬁ;@ (ﬁ/ltered through diatomaceous earth. The resultant solution was

cooled-{oPArta-din eiby hoiditind )whthH HTDEb): Mathyhdthig soRi@ayl}ollected by

be ide (Methqd, 21, ’Iﬁﬁé I % P (200 mg) in
vacu%ﬁ%%%‘btm Y/?/gg‘ 5 ﬁé?gféé’g Wi agﬁ%gdaég?é{ﬁ’a%%%g%ﬂje&é for 48 h at 25
C. The reaction mixture was filtered through diatomaceous earth and the
MetiJg@3pics were concentrated under reduced pressure. The residue was
purified by column chromatography utilizing an ISCO system
2-Fluergisophihaficrciddimethybesterny (39.4%) of a white solid. NMR: 7.90 (s,
1H), sé1dfotSof 5 ubedk dghihalic 238 mcﬁﬁ@-’ol%-?.@ g’;}ﬂi;ﬁnﬁo%o ) ﬁ%&éﬂg})(&(’jo ml)
6.65 (d,.111),.3.30 (s, 2H), 2 (s,,31), 1.70 (s, 6H); m/z 10 311. Metho
was fgeared-j fﬂ%&@&@%&&@%&%?ﬁ%ﬁ@&%} LS e MR VTR for 12
h. The,cuganipdiveeeppropredianddd seddett (rasipeo undlthe/ZeS8hdwas then neutralized
. e f%ﬁn@gn -2-methylphen Nol-6-methoxygquinazolin-7-
with ﬁé ICOs 88 fg&n e%ré’c%raewxgﬁﬁm e organlcsy & AT Wl?il %\Pa%l(sat) and
dried with Na;SO4(s) and then concentrated under reduced pressure to give 1.25 g (83%) as
white solid. NMR: 8.42 (s, 1H), 7.88 (d, 2H), 3.90 (s, 6H).

Method 51

3-Fluoro-5-hydroxymethyl-benzoic acid methy] ester

A solution of 5-fluoroisophthalic acid dimethyl ester (Method 50; 301 mg, 1.42 mmol)
in THF (15 ml) at 0 °C was treated with lithium aluminium hydride (30 mg, 0.7 mmol). The
reaction mixture stirred at 25 °C for 2 h. The reaction mixture was quenched with H,O and
extracted with EtOAc. The organics were washed with NaCl(sat) and dried with Na;SOx(s)
and then concentrated under reduced pressure. The residue was purified by column
chromatography utilizing an ISCO system (hexane-EtOAc) to give (120 mg, 50%) of a
colourless oil. NMR: 780 (s, 1H), 7.62 (d, 1H), 7.31 (d, 1H), 4.76 (s, 2H), 3.95 (s, 3H), 1.85
(s, br, 1H).

Method 52

3-Fluoro-5-methanesulfonyloxymethyl-benzoic acid methvl ester

A solution of 3-fluoro-5-hydroxymethyl-benzoic acid methyl ester (Method 51; 120
mg, 0.65 mmol) in DCM (5 ml) at 0 °C was treated with methanesulfonyl chloride (148 mg,

1.3 mmol) and triethylamine (198 mg, 1.96 mmol). The reaction mixture was stirred at 25 °C
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Method 7 4-[(5-Amino-2-methylnhenyflaminolquinazoline-7-carboxylic
acid 4-[(2-Methy1-5-nitrophenypamino]quinazoline-7-carboxylic acid
WoRIHBH %$31.71 g, 5.26 mmol) and 30% Pd/C (200 mg) in MSH/@B2Apy004756
were shaken in a Parr hydrogenator 20 under 45 psi hydrogen for 3 h.
The reaction mixture was filtered thsgugh diatomaceous earth, and the
resulting filtrate was concentrated under reduced pressure giving the
for 0.5B5TTaE GRAMBUAEH Toi28 uitRinedBe2 pldssife had/iag armps podfivd by
colun%re %rrggt(%r?ﬁhyéﬁ %?95 ha Fg&)e %980' { %{rz]t e- 'ﬁ&%@ é&%% (ﬁ%l HM%B%) of
a coloraﬂe(se FIDNNER 3xp0iri&Ro Tih74dy 13- MGl b 2ot (s, BHNiddiTre, 31, 2.95
(s, 3 lethod 4 WO 2007/071963PCT/GB2006/004756 - 47 - Method 9
-Cyanomethyl-benzoic acid methyl ester A suspension of
methyl-3-(bromomethyl)benzoate (13.5 g, 58.9 mmol) and sodium

Methgnagyde (4 33 g, 88.4 mmol) in DMF (25 ml) and water (1 ml) was stirred

) h. 5 The reactln mix urewas guenched with water and
tHE R R Ao BRed S anics were dried and

comeelﬁﬁﬁatecf Grﬂimweﬁiuﬁuhmaﬂﬁmﬂoﬁmamyhhmmgddenmslmsmw
h t h
v SR PSR AR G B e
0.38 Imnajmapa B}c(wwﬂﬁ)ﬁlﬂ fc@)(s”l“@l—t?g@@@ r(rsxmf@ Wy Btir7sl alt@ﬁ/féirfguzlm The
heter%éé%e &h M%%%Q fLyas 5559@@1&39 \Wré'l?aﬁ{&?ﬁﬁéﬁfﬁ@ﬁ\"?ﬁ%%‘?g%mcs were

e approprlat M. Meth Compound
conceqwmqbw@rﬁﬂm@n@ﬁwa@@d)m%éuf (Bﬁcﬂhféﬁ?éthy erbup st ognatography
utiliziRE thyIBE 07 8REm (hexane-EtOAc) to give (30 mg, 81.7%) of a colourless oil. NMR:

7.78 (s, 1H), 7.65 (d, 1H), 7.20 (d, 1H), 3.90 (s, 3H), 3.78 (s, 2H).

Method 54

3-(Cyano-dimethyl-methy])-5-fluoro-benzoic acid methyl ester

A solution of 3-cyanomethyl-5-fluoro-benzoic acid methyl ester (Method 53; 1.7 g,
8.79 mmol) in DMSO (50 ml) under nitrogen was treated with sodium hydride (60%
dispersed in mineral oil; 1.05 g, 26.4 mmol). The reaction mixture was cooled to 0 °C and
methyl iodide (12.49 g, 5.49 ml, 87.9 mmol) was added dropwise. The reaction mixture was
stirred at 25 °C for 5 h and then quenched with H,O. The reaction mixture was then extracted
with EtOAc and the organics were washed with NaCl(sat), dried with Na>SO4(s) and then
concentrated under reduced pressure. The residue was purified by column chromatography
utilizing an ISCO system (hexane-EtOAc) to give 1.94 g (100%) of a colourless oil. NMR:
7.82 (s, 1H), 7.58 (d, 1H), 7.31 (d, 1H), 3.89 (s, 3H), 1.70 (s, 6H).

Method 55
3-(Cyano-dimethyl-methyl)-5-fluoro-benzoic acid

A solution of 3-(cyano-dimethyl-methyl)-5-fluoro-benzoic acid methyl ester (Method
54; 1.94 g, 8.79 mmol) in THF-MeOH-H,O (3:1:1; 50 ml) was treated with lithium hydroxide
(633 mg, 26.4 mmol) in H,O (5 ml). The reaction mixture was stirred at 25 °C for 12 h. The

organics were removed under reduced pressure and then H,O was added. The reaction was



10

15

20

25

30

15 Method 11 3-(1-Cyano-1-methylethyl)benzoic acid methyl ester A
solution of 3-cyanomethyl-benzoic acid methyl ester (Method 9; 7.2 g,
WQ2097Hr¥iY in DMSO (80 ml) was treated with sodium hydrid@¢@E8%2206004756
g, 123.3 mmol, 3 equiv). Methyl iodide was added dropwise at 0 C. The
reaction mixture was stirred at 25 €S+ 12 h. 20 The reaction mixture was
guenched with water and extracted with EtOAe. The combined organics
then agutidiettiwdtiaht’edHdemddbe deavitiog sotidowas prdlsstadbiT heranodBlipatiduée give
1.8 gm%%yqﬂawt&%ﬁmms)m@écggraﬁr&zw.tgﬁ'@?wﬁ? SHEEM0 (s, 6HD.
exane-EtOAc) to give 5.5 g (66%) of a colourless oil. NMR: 8.05 (s, 1H),
7.90 (d, 1H), 7.75 (d, 1H), 7.55 (m, 1H), 3.80 (s, 3H), 1.62 (s, 6H); m/z
Method3625 Methods 12-15 The following compounds were prepared by
| , using the appropriate SMs. WO
BH 2R Y EES 6667004756 - 48 - Meth Compound m/z SM 12
MatBybx¢4-dlannistnabiycikidIHOP 1 a2 yiyind)) 2galep iy Ibtethdca8id(18 g,
1- 2-(2-. X Methyk3-(1- . . ,
B e RO E R SR Y i m etpeti 51,31
ml) weksthrppRd Wishasb Byt GLeH b S Gamnm] G2 ewibe. Thateacon mixture was

heated Y QOPREGBATE H. T Re (RalcHRr @3 -gasaubane i th merhyiRieRansRiRgn
178 Method 10 Method 16 3-(1-Cyano-1-methylethyllbenzoic acid
EtOAc. The aqueous layer was acidified with 10% HCI and extracted with EtOAc. The

organics were dried with NaCl(sat) and Na,SO4(s) and removed under reduced pressure; m/z
181.

Method 57

4-Methvyl-3-trifluoromethyl-benzoic acid methyl ester

A slurry of potassium hydroxide (84 mg, 1.5 mmol) in DMSO was treated with a
solution of 4-methyl-3-trifluoromethyl-benzoic acid (306 mg, 1.5 mmol) in DMSO (5 ml).
The resulting mixture was stirred for 15 min and cooled with an ice bath. After the addition of
methyl iodide (426 mg, 3 mmol), the mixture was stirred for 2 h at 25 °C. The reaction
mixture was quenched with water and extracted with EtOAc. The organics were washed with
NaCl(sat), dried with Na,SO4(s) and concentrated under reduced pressure to give 327 mg
(100%). NMR: 8.10 (m, 2H), 7.60 (s, 1H), 3.86 (s, 3H), 2.45 (s, 3H); m/z 218

Method 58

4-Bromomethyl-3-trifluoromethyl-benzoic acid methyl ester

A suspension of 4-methyl-3-trifluoromethyl-benzoic acid methyl ester (Method 57;
327 mg, 1.5 mmol), N-bromosuccinimide (267 mg, 1.5 mmol) and benzoyl peroxide
(catalytic) in CCly (10 ml) was heated to reflux for 3 h. The reaction mixture was cooled to 25
°C and filtered through a pad of silica gel. The organics were removed under reduced pressure
and the residue was purified by column chromatography utilizing an ISCO system (hexane-
EtOAc) to give 252 mg (56.5%) of a colourless oil. NMR: 7.70-8.25 (m, 3H), 4.85 (s, 2H),
3.91 (s, 3H); m/z 297.
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A solution of 3-(1-cyano-1-methylethypbenzoic acid methyl ester (Method
11;5.5 ¢, 5 27.1 mmol) in 200 ml of THF-MeOH-H20 (3:1:1) was treated
W TIRAMS hydroxide (1.95 g) in water (20 ml). The mixture W&I/&tiPEEOAP4756
25 C for 12 h. The organics were removed under reduced pressure and
the residue was diluted with water; sthd then acidified with 10% HC1 to pH
= 1-3. The resulting white solid (4.83 g, 94%) was collected by vacuum
Methdrgdon, NMR: 13.00 (s, 1H), 7.95 (s, 1H), 7.80 (d, 1H), 7.65 (d, 1H),
n|Iz 10 %}21319 Methods 17-19 The following
cedure of Method 16 using the
approjiiiate & Rludteti-Gotigpyridinn 2 . 8he 100 mmol), 2-methylpropanenitrile

. 48% CHABH S kY s Hﬁ 261242, Mepedshdnlfxamethyldisilazide (13.5
(4- Cyanotetrahydro- 2 ran -4- Y&L enzoic acid 232 Method 12 19
P

mmoB P& AeRSHOOAS 5] WieoRl v e Aot bas ey with NHLCl(sa) and

extraé%@liﬁ/)I W%Y E%ﬁ@gﬂ&ﬁg&@@h QRA/EEd 49th Mggﬁ)&%ﬁﬁ)nd concentrated under
ethoxy-4-1(2-methy1-5-nj uinazolin-7-

reduc BT B os EHRC Ph NGRS GAP LS tg'gng Aa1SCo

system(nek)aam@@mpthgivsmm@(mequ@lcﬁlﬁesmmynﬂEmH (20 ml)

was heated to 95 C for 12 h. The 5 organics were removed under reduced
pressure. The resulting solid was utilized without further purification; m/z

MethwiA0Method 21
2_(1_§@gaﬂgfgm§@ﬂ¥b§ggﬁwl§cfgé9{o N-(4-methyl-3-nitro-phenvl)-benzami

de T0A mixture of 4-methyl-3-nitro- phe lamine (1.6 g, 10.6 mmal),
AN A e Ay B HRPS  Ea DR el Ve B 3 450 &
5.43 mmahin HAG 1 Hadl)t 68. Vowmk)eaeai @tﬁmlmggm S 2Mmmipln Thd Fegdfon
nL) was s, |rr s added and the t|o mlxture
was %g{?%&fgéﬂ& aé}%é&g lét%? aAMCS %g?g[ A Acentate r%l dauced
ad_1u5}tﬂ'§$§l4f’€_y addittre o€ 3N HECheas! plwrefcpﬂdny pbﬂmnm@hr@t&ﬁ@dgmbﬂ?}oz‘\c The
orgarlﬂggl R %ﬂé? %1% MgSO4(s) and concentrated under reduced pressure. The residue was

purified by column chromatography utilizing an Isco system (EtOAc-MeOH) to give 0.700 g
(68 %) of a white solid: m/z 191.

Method 61
The following compounds were prepared by the procedure of Method 60, using the

appropriate starting material.

Meth | Compound m/z | SM
61 3-(1-Cyano-1-methylethyl)-2-fluorobenzoic acid 208 | Method 15
Method 62

N?-(7-Methoxy-quinazolin-4-y1)-4-methyl-benzene-1,3-diamine

A suspension of (7-methoxy-quinazolin-4-y1)-(2-methyl-5-nitro-phenyl)-amine
(Method 63; 4.6 g, 14.8 mmol) and 10% Pd/C (500 mg) in MeOH (200 ml) was stirred at 25
°C under hydrogen for 12 h. The reaction mixture filtered through a diatomaceous earth and
concentrated under reduced pressure to 5 ml. EtOAc (5 ml) was added to the solution and the

resulting solid was collected by vacuum filtration to give 2.5 g (60.2%) of a yellow solid; m/z
280.
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15 system (hexane-EtOAc) to yield 2.5 g (69%) of a yellow solid. NMR:
8.30 (s, 1H), 8.00 (s, 1H), 7.90 (d, 1H), 7.85 (s, 1H), 7.60 (d, 1H), 7.40 (m,
WORNWNTAEY(E, 3H), 1.80 (s, 6H); tn/z 341. Method 22 3-IsoproBHBE281e/004756

acid 201-Brorno3-isopropylbenzene (; 500 mg, 2.51 mmol) in

pentane-ether (1:1) (8 ml) at -78 G &8der Ar was treated with t-BuLi (1.7

M in pentane, 5.02 mmol, 2.0 equiv). The reaction stirred for 15 min and
Methibe63CO20 was bubbled through the reaction mixture. After 10 min, the
7-MERSON AR BHANeS i A NAQHL AN flgacted with EOAC, The

aqueo S layer was acidified wi and extracted with EtOAc. The

orémé@lwaa%mhéfuwrm@m@mgwlwﬂm@s@ﬁ?@ argel R ammeh ey

memﬂﬂﬂﬁiﬁg%%ﬂﬂwg g8 Mool MBERGsthanol (150 ml) was refluxed for 12 h.
(1-Cyano-1-methvlethyl)-N-(4- metg}yl -3- nigro phenyJIbenzamlqle b
The rﬁffﬁ&a?é%m’rmaﬁﬁogl?ﬂtm&&|.ﬁ@?é 5 G4 Rigfpitate was collected by

vacudy( FHeyaon- EHM}daﬂayﬂvaﬂlhfWMGthﬁldl(&/tﬁihd)dnﬁﬁr eduged Bressac Yo give

0 4
6 8 AL s I SN I e L SR BT 80
(s, 1Hp80 ik e 48, dRSEXifh D@L\ﬂéﬂcﬂsw&éhéd%(ﬂa Whier49Ke 3H); m/z
0. Organic phase was dried with NaCksat) and Na2SO4(s). The solvent was
removed under reduced pressure and the WO
2007/071963PCT/GB2006/004756 - 50 - resulting product was purified by
Metlssdwpn chromatography utilizing an ISCO system (hexaneEtOAc) to give
oo 449 (53%). NMR: 10.50 (s, 111), 8.40 (s, 111), 7.40-7.95 (m, 611), 3.20
Eth /z 323. 5 Method 24

N- A’Ssélminﬁaf eﬂgﬂmphaaymegjsey@mﬂammlammbmﬂammr wash
ns n 0
St R e s ol o el o e s sy
cool&Biod L kR Dethyi Shethoa Y5 cnrtiCx O mg) tin(Rdsafrbrhigiheag eddad T he
react?)qadﬁ;(lr}@;%ﬂ (b ygeceated L%J?%% alfs>0 A Neeirted A Pikure

e reaction 10 mixture was red through diatomaceous earth

was gerhehedorifhisnld HQard movrsied ity ¢sdud sthprebagirguamie Restasiiss

acidife@iGeh YRt mAN R GIRaE ARV thaEVATIR G a'%\f@'lﬁ%r was dried over
(hexane- EtOAc) to give 3.7 g (91%) of an orange g s, 1H

Na;S9nand cqueppirted ypder ppducedipigesiye ) hess! siog t o%gcé 1é was tsed

direc@BHOBIR1308 MM 2. 8205t 23H), LXK {s2BJ1D. 03&5 (»EH)611) m/z 293. 15
Method 25 3-[(Dimethylamino)sulfonyllbenzoic acid A solution of
3-(chlorosulfonyl) benzoic acid (2.60 g, 12 mmol) in DCM (20 ml) was

Methr@htdd with dimethylamine (2.0 M in THF, 20 ml, 40 mmol, 3.3 equiv).

Eth ﬂt%rﬁ% @f g_zg zgl B?éa§t&?oﬁ§ﬁ guenched with 10% HC1 and extracted
organics were washed with NaCl(sat) and dried with
Na2solatien qfrféh&éaﬁ%%é@cﬂwaﬁe%%stméﬁé&% Didsan RpEOH

5 m \iead 180180 Gakoir By i M@EROE 26, 2Rl B Ylbutyl hydrazine

iodopropvDcarbamate Trip Iphosphine (11.21 g, 43 ramo
SR M R A AR T S

preséigated wWihedi S wWds gedssshred in B ARG JwAstied Githi ﬁl;z@.ﬁFhelty’gamcs were

arbamate (4.8 mol in

areg Gl e R R R et [ R Bt vy
colurmxthremaagmpﬂmmddzwghﬁmsﬁtbm{d%hdcﬁjém@ﬁﬁhmyw@%dng (76
o) o rgagic d (
%) ON%% II:%s) an rg%%f\i/gezg L?r?c?er%rgﬁ;&?@eggumrggrﬁeﬁ%gggz vPvIz)afs7'86 (s, 15,
8.20dsrfdH by column chromatography utilizing an ISCO system

(EtOAc-Hexane) to give 4.54 g (76%); m/z 286. WO

2007/071963PCT/GB2006/004756 - 51 -
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Method 27 2-Methy1-242-thienvDpropanenitrile A solution of NaH (0.974
g, 24.36 mmo0 in DM80 (30 ml) was treated with 2- thienylacetonitrile
WQ2W3/%718632 mmol) by dropwise addition. After stirring for 5 RfATEEBI/084756
methyl iodide (6.91 g, 48.72 mmol) was added to the reaction mixture via
syringe. The resulting solution was 8frred at 25 C for 3 h before being
diluted with H20 (100 m1). The resulting solution was extracted with
Methoh$é The organics were washed with NaCl(sat) and dried with

1-terMERR4 @) pybRo RGNS WEESERMOVed under reduced pressure, and the
esidue was ug{']g,ed by column chromatography utilizing an ISCO system

(Eorlien RE) Lo Pote H BY T BaE Y Bl ethod 5238y me, 1.6
mmoly|at THFZE DHEH;Or (Byll 28thinydy tZeapel RMtR DT € U HeA\5Se ki) Ofhe

-methyl-2-(2-thienyOpropanenity tho :0.2609,1.71 ol) 15in
resct o o R0 SR B Rreabr IR P
mixtugganibharesutingesuticovad agidifiedwab WY/dHPWRe axgditionwEtealried with
NasSCEeting bsig ' ses oy 1 wigh, DAF
. (6%%'0 mi, 4.%%%%%‘1 %ﬁféﬁﬁﬁiﬁf?ﬁ%ﬁ?ﬁ%&ﬂ%ﬁ#ﬁf%tf??é or 6 h
at -78 C and then quenched by the addition of NH4C1(sat) (25 m1). The
Meth@bglting mixture was extracted with EtOAc and the organics were washed

5.7 DWith NaCl(sat) and 20 dried with lvigSOA4(s). The organics were removed
“;%%%%@%%ive 0.271 g of (88 %) a colourless oil; m/z
188 sivptinsidi28f H70dEvansIHnpthpattiythieptieg e 2caheylicuasidraeA
' -(5-farmyl-2-thieny1)-2-me ro itrile (Method.28;
R D e B SR DA S
reactioh Boipveasat etited svidh. 8 Sofdlonioahb B0 2t A0A2 fyr $3.6Thewrobiand
mixtdNHEH }Qﬂté& '141?051’0%) am éﬂl&}l& (-E 68 ol acﬁlc?ﬁl@ Iexs%ié%#v r}z%ﬁgé%%g was

for 30 min at 25 C and then the organics were femoved unde

collegpdday yacumme filigtom t/uis i asreite wolid (b D B8%1). ANYR(HUMETAMS O-
d6): F116é¢s, Hhe B9 orappiceere@shes! vt NagsaBa@dkees With 3H); m/z:
206 MgSO4(s). The organics were removed under reduced presSsure to give
" 0.265 g (90 %) of a white solid; m/z 196. - 52 - Method 30
2-Amino-4-methoxy benzoic acid A mixture of

Met A(')' hoxy-2-nitrobenzoic acid (20 g, 101.5 mniol), 10% Pd/C (1.5 g) in

.(200 ml) was stirred at 25 C under a hydrogen atmosphere for 168

25

30

agidited with MeOH and filtered through

' t >y Hh T ' e der,r, ressure
e T TR P G 6 Ao
(10 mi) wyre shaken wndyr 48s{ 8y droppnrin2 Pem hyiduwgsaiaar fop3 h. The reaction

mixtufeNRYEXYr&HHAIBR AN IBMQas cafthMNAUER RfsZrdp RRA IR B entrated
benzoic acid (Method 30; 4.85 g, 88.9 mmolépand fonnamidine acetate

under(i‘?;].'i‘"gn’ PressuEe giving the d¢ ’f)‘?(‘;‘)‘Bﬂ‘r'&ﬂcgf‘ BEP AT EiIMY at reflux
for 12 h. The reaction mixture was cooled to 25 C and diluted with 0.01 M

Methﬁ'ff'%onia (100 m1). The mixture was then stirred at 25 C for 30 min and
sulting solid was 15 collected by filtration. The solid was washed
1) SadrilateonTitey Dhedvaniadigtitechbyitiégh vacuum to

0 r . 0 :
o NSRBI AN IO RAAE
mmol) gnd PG nsHadie prearherdHil me) inmrthsar) (20 me) wesginken ander 40 psi
H, fof Matias $he iddisn ARxATUNAI Was SHSREHeAIRHHARYbENaHAG I AR

I rQI%%gd DMF (0.1 m1). The reaction mixture was heated to reflux for 3.5
solvept r%?&gﬁ?cﬁﬂ%‘m%?ﬁ DRI R D ERSIM PRsdekirR 1B vl mikigAY HCL in
dioxayelimd thelid 13t 8va) rentavi andér katied r3ssvwe to affbRielRiRgnpound

3 66?5‘}30 r%j/g X%gre prepared by the procedure of Method 32 using the
" &ppropriaté starting materials.
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- AlIiv O =F7CHINUTUZOTHITUIUAYy=yuUllIaZulllic LIJ5 £~ATTTUTO=HTICTU TUAY"OCHZUre = ©
acid 36 4-chloro-5-methoxy-quinazoline 194 2-Amino-6-methoxy-benzoic
acid WO 2007/071963PCT/GB20@6/004756 - 53 - Meth Compound M/z

S.M 37 4-chloro-7-trifluoromethyl- quinazoline 232
Metho@t AQNimo-4-trifLuoromethyl-benzoic acid 38 4-chloro-7-fluoro-quinazoline

N-(4-Methyl-3-nitrophenyl)-3-(trifluoromethyl)benzamide

3-(Trifluoromethyl)benzoyl chloride (2.70 g, 12.95 mmol) in 10 ml anhydrous DCM
was added to 4-methyl-3-nitroaniline (1.9 g, 12.95 mmol), and TEA (5.4 ml, 38.85 mmol) in
DCM (65 ml)and the reaction mixture was allowed to stir at 25 °C for 1 h. The resulting

mixture was washed with 1 N HCL, water and brine. The organic extracts were dried and

solvent was removed under reduced pressure to give the title compound as a pale yellow solid
(3.70 g, 88%). m/z 325.
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L-ATHHU=S=DTUNTTU=UCTIZUIL dLlu 4 =001V~ 7/ =LlHulu-yuliiaZulilic 199
2-Amino-4-chloro-benzoic acid 42 4-chloro-7-methyl-quinazoline 178
2-Amino-4-methyl-benzoic acid 43 4-chloro-5,7-dimethoxy-quinazoline
ClRtr-Amino-4,6-methoxy-benzoic acid 44 4-chloro-5-fluoro-quinazoline
182 2-Amino-6-fluoro-benzoic acid 45 4-chloro-6-methyl-quinazoline 178
2-Amino-5-methylbenzoic acid 46 4-chloro-6-hydroxy-7-methoxy-
quinazoline 210 2-Amino-4-methoxy-5-hydroxy benzoic acid

1. A compound of formula (I):
R’ R’
Me
0 N7 |N
N N X
R, H H (RY),,
@

selected from:
3-(cyano-dimethyl-methyl)-N-[3-(7-methoxy-quinazolin-4-ylamino)-4-methyl-phenyl]-
benzamide;
3-(cyano-dimethyl-methyl)-5-fluoro-N-[3-(7-methoxy-quinazolin-4-ylamino)-4-methyl-
phenyl]-benzamide;

3-(1-cyano-1-methylethyl)-2-fluoro-N-{3-[(7-methoxy quinazolin-4-yl)amino]-4-
methylphenyl }benzamide;

3-(cyano-dimethyl-methyl)-N-[3-(5,7-dimethoxy-quinazolin-4-ylamino)-4-methyl-phenyl]-

benzamide;
3-(1-cyano-1-methylethyl)-N-{3-[(7-isopropoxyquinazolin-4-yl)amino]-4-methyl
phenyl }benzamide;
2-(cyano-dimethyl-methyl)-N-[3-(7-methoxy-quinazolin-4-ylamino)-4-methyl-phenyl]-

isonicotinamide;

3-(cyano-dimethyl-methyl)-N-{3-[7-(3-dimethylamino-propoxy)-quinazolin-4-ylamino]-4-

methyl-phenyl }-benzamide;
4-dimethylaminomethyl-N-[3-(7-methoxy-quinazolin-4-ylamino)-4-methyl-phenyl]-3-
trifluoromethyl-benzamide; and
3-(cyano-dimethyl-methyl)-N-[3-(7-methyl-quinazolin-4-ylamino)-4-methyl-phenyl]-
benzamide;

or a pharmaceutically acceptable salt thereof.



ColTl (WITUIUU V0, 9 £I92 111y, V.0V TR a /s ullliculylallillc \(£.V ivi i 1, £
ml, 4 mmol) and K2CO3 (235 mg, 1.70 mmol) in MeCN (10 ml) was
stirred at 80 C for 4 h. The heterogeneous mixture was filtered and the
Kolidsavgrtresarph et pitho efhpouhlde Ofgania er e sionaendiateywactgtable
reduced pressure and the residye was purified by cqQlumn .
IR0 SRS 517K YLDy St VB AR) bOIGHv @S g
st ydohadetitedrieskiail | NMpriSe5f(d, 1H), 8.20 (s, 111), 10 7.95 (d, Hi),
I§.90 s, 311), 3.60 (s, ZHQ #Séf GQI?' m/z 261. Method 48

ARSI NR AP RrARIBdHhy 1-benzoic acid A solution of
4-dimethylaminomethy1-5-trifiggromethyl-génzoic acid methyl ester 15
(Method 47; 72 mg, 0.3 mmol) in THF-MeQH-H20 (3:1:1; 5 ml) was
treated with lithium hydroxide(22 -"0“‘ f mol) in H20 (2 ml). The

reaction mixture was stirred he organics were removed

under reduced pressu MR A3 , 1), 8.45 (d, 1H), 8.21 (m,
2H), 4.50 (s, 211), 2.73%S, 611); m/ZR47. Agthod 49
5-Fluoro-isophthalic acid 3-Fluoro-5-med enzoic acid (2 g, 13

5 mmol) and KMEO4 (8.22 g, 52 mmol) were dissolved in water (200 ml),
and the reaction mixture was heated ggyeflux for 12 h. The hot 5 reaction
mixture wa tIhen filtered through diatomaceous earth. The resultant
‘%‘:Sﬁm’o%%i Joi 5 C and then acidified with HC1 (cone). The
resulting solid was collected by vacuum filtcation to give 2.4g (100%).
NMR: 8.25 (s, 111), 7.88 (d, 2H). Method 5[) 10 5-Fluoroisophthalic acid
dimethyl ester A solution of 5-fluoroisaphtigglic acid (Method 49; 1.3 g,
7.1 mmol) in MeOH (30 ml) WRditr&atéd with sulfuric acid (cone) (0.25
m1l). The reaction mixture was theneftlixed for 12 h. The organics were
removed under reduced pressure angﬂtﬁe residue was then neutralized
with NaHCO3(sat) and extracted with DCM. The organics were washed

10 quppagacledagid deriysigeidsath Na7S04(s) and then concentrated under
PRAVEES RS I e iamaAfR%0) as white solid. NMR: 8.42 (s, 1H),
7.88 (d, 211), 3.90 (s, 611). Method 51
3-Fluoro-5-hydroxymethyl-benzoic acid methyl ester 20A solution of
5-fluoroisophthalic acid dimethyl ester (Method 50; 301 mg, 1.42 mmol) in
THF (15 ml) at 0 C was treated with lithium aluminium hydride (30 mg, 0.7
mmol). The reaction mixture stirred at 25 C for 2 h. The reaction mixture
was quenched with 1120 and extracted with EtOAc. The organics were
washed with NaC1(sat) and dried with Na2S0O4(s) and then concentrated
under reduced pressure. The residue was purified by column 25
chromatography utilizing an ISCO system (hexane-EtOAc) to give (120
mg, 50%) of a colourless oil. NMR: 780 (s, 1H), 7.62 (d, 111), 7.31 (d,
111), 4.76 (s, 2H), 3.95 (s, 31-1), 1.85 (s, br, 1H). Method 52 30
3-Fluoro-5-methanesulfonyloxymethyl-benzoic acid methyl ester A
solution of 3-fluoro-5-hydroxymethyl-benzoic acid methyl ester (Method
51; 120 mg, 0.65 mmol) in DCM (5 ml) at 0 C was treated with
methanesulfonyl! chloride (148 mg, 1.3 mmol) and triethylamine (198 mg,
1.96 mmol). The reaction mixture was stirred at 25 C - 55 - for 0.5 h. The
organics were removed under reduced pressure and residue was purified
by column chromatography utilizing an ISCO system (hexane-EtOAc) to
give (166 mg, 97%) of a colourless oil. NMR: 7.79 (s, 1H), 7.17 (d, 1H),
7.26 (d, 111), 5.19 (s, 211), 3.87 (s, 3H), 2.95 (s, 3H). 5 Method 53
3-Cyanomethyl-5-fluoro-benzoic acid methyl ester
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reaction mixture was stirred at 65 C for 2 h. The heterogeneous mixture
was filtered and the solids were washed with DCM. The organics were
concentrated under reduced pressure and the;residue was purified by
column chromatography utilizing an ISCO system (hexane-EtOAc) to give
(30 mg, 81.7%) of a colourless oil. NMR: 7.78 ] MF) 7.65 (d, 1H), 7.20
(d, 1H), 3.90 (s, 3H), 3.78 (s, 2H). 15|Meth¢
3-(Cyano-dimethyl-methyl)-5+ i yl ester A
solution of 3-cyanomemy)%- ; | ester (Method 53;
1.7 g, 8.79 mmol) in DMSO under nitrogen was treated with
sodium hydride (60% 20 dispersed in mineral oil; 1.05 g, 26.4 mmol). The
reaction mixture was cooled to 0 C aﬂ(y}nethyl iodide (12.49 g, 5.49 ml,
With9 bampduvast agehat dvopwise. The reaction mixture was stirred at 25 C
for 5 h and then quenched with H20. The reaction mixture was then
extracted with EtOAc and the organtcs were washed with NaChsat), dried
with Na2S04(s) and then concentrated under reduced pressure. The
residue was purified by column dfifomatography 25 utilizing an ISCO
system (hexane-EtOAc) to give % g| (100%) of a colourless oil. NMR:
7.82 (s, 111), 7.58 (d, 1H), 7.81 (0)¥ 3.89 gs, 3H), 1.70 (s, 6H). Method
55 3-(Cyano-dimethyl-methyDz5-fl =ik acid 30A solution of
3-(cyano-dimethyl-methyl)-5-fluoro-behzoic acid methyl ester (Method 54;
1.94 g, 8.79 mmol) in THF-MeOH-1120 (3:1:1; 50 ml) was treated with
lithium hydroxide (633 mg, 26 4 mmoﬁ)Vi)h H20 (5 ml). The reaction mixture
W st ed atsgheab ddup- The organics were removed under reduced
}pressure and then H20 was added. The reaction was WO

J66rP10F7 TR SPEP SBB0YERSEH S U6 - then acidified with 10% HCI and
the resulting solid was collected by vacuum filggation to give 1.8 g (100%)
as a white solid. NMR: 7.95 (s, 1H), 7.68 (d, 111), 7.41 (d, 111), 1.70 (s,
611). Method 56 5 3-Cyclopropy1-5-fiyjorobenzal Mg
3-Bromo-5-Fluorobenzoic acid (1.00 g, 4.5

), cyclopropylboronic
acid (1.18 g, 13.71 mmol, 3.0€ And K3RO4FR.76 g, 36.56 mmol, 8.0
equiv) in toluene-H20 @\5)nl Weré}reated with Pd(Ph3P)4 (1.05 g,
0.912 mmol, 20 mol%). The reaction mixture was heated to 100 C for 12
h. The reaction was quenched with 10% NaOH and extracted with 10
EtOAc. The aqueous layer was acidiffddwith 10% HC1 and extracted with
watRAGerh P& IGRRiEsINAreIFied with NaCl(sat) and Na2Sa4(s) and
removed under reduced pressure; m/g 181. Method 57 15
4-Methyl-3-trifluoromethyl-benzoic aBid methyl ester A slurry of
potassium hydroxide (84 mg, 1.5 m;QO in DMSO was treated with a
solution of 4-methyl-3-trifluoromeNiyl-béhzoic acid (306 mg, 1.5 mmol) in
DMSO (5 m1). The resulting mixtyre wdgs stirred for 15 min and cooled
with an ice bath. After the adgitjon of ) | iodide (426 mg, 3 mmol), the
mixture was stirred for 2 h at 25 C. T ActiBN.20 mixture was quenched
with water and extracted with EtOAc. TRe“organics were washed with
NaC1(sat), dried with Na2S04(s) and concentrated under reduced
pressure to give 327 mg (100%). NMRI&.10 (m, 211), 7.60 (s, 111), 3.86
45 BdiehiRdbrige Rty iniz 218 Method 58 25

4-Bromomethy1-3-trifluoromethyl-benzoic acid methyl ester A

i GapErE8 e meAvatHY BeHMTY S ethy RBYAYSERIBheh A ostaa (1);
iiMeitfach® 1a3g6tBabnd ceoipaiol), N-bromosuccinimide (267 mg, 1.5 mmol)
.and benzoyl peroxide (catalytic) in CC14 (10 ml) was heated to reflux for
i) {orrHRe L BRISKITHUEAY #raePtdlistlto 25 C and filtered through a pad of
silica gel. The organics were removed under reduced pressure 30 and the
residue was purified by column chromatography utilizing an ISCO system
(hexaneEtOAC) to give 252 mg (56.5%) of a colourless oil. NMR:
7.70-8.25 (m, 3H), 4.85 (s, 2H), 3.91 (s, 3H); in/z 297. WO
2007/071963PCT/GB2006/004756
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with potassium hexamethyldisilazide (13.5 5 mmol) and the reaction was
refluxed for 1 h. The reaction was quenched with NH4C1(sat) and
extracted with EtOAc. The organics were dried with MgSat(s) and
conc trated ynder redu df&fd ssure. The residue was purified b)é
SolumhER? A SSPASHY IO AN R sy SRR R AL e S e
0800, gs (B%Ydahale@houy lﬁSBeQﬂamchﬂ.@él.oﬂzOnM@ﬁaﬁﬁlﬁ%r use in the production
%?ﬁa%y no-1-methyleth Dlsonl c acid AR/? olution of

T AR Loy A o AR BHHER 59; 0.870 g, 5.43
mmol)in H20 (15 ml) at 60 C was treated with KMn04 (4.3 g, 27 mmol).
The reaction was heated to reflux for 2 h and then filtered through
diatomaceous earth. The pll was 15 adjusted to 4 by addition of 1IN HC1
4and tha peuesdsr phasanyas @xpracied fatmEA@Bc. The organics were
dried with MgSO4(s) and concentrated ynder reduged pressure. The
residue was purified by column chrom@tography ufilizing an Isco system
(EtOAc-MeOH) to give 0.700 g (68 %) af a white salid: m/z 191. 20 Method
61 The following compouhds wgre prgpared by tNe procedure of
Method 60, using the approp ate |! glmate QI eth Compound m/z
SM 61 3-(1-Cyano- ) ethyﬁ-z -fludrobezoicyacid 208 Method 15
Method 62 25K H (R
N3-(7-Methoxy-quinaZotin-4-y1)-4-methyl-benzene-13-diamine A
suspension of
(7-methoxy-quinazo|in-4-y1)-(2-methﬁ)-5-nitro-phenyl)-amine (Method 63;
whérginl4 8 mmol) and 10% Pd/C (500 mg) in MeOH (200 ml) was stirred
at 25 dr orl2h. T ction mixture filter rou h a
dlatomﬁé oud ke cigémdgcgﬁcen raef-lerﬁ LRGP Ve rg’uc?é ebr}ég%‘ﬁre%terg%x}
dotihe (b FNMWa&ayldexd itordlgensodytiervaivadie sBbstiegedtingasolidpwescted from

llected by vacuum filtration to give 2.5 g (60.2%) of a yellow solid; m/z

80. - 58 - Method 63
(7- MeRidxymhhtiamﬁnn&@thmanmmnydc{sdrfmwenytkammw,

ture o chloro 7-m thox uinazoline eth 8
R e R S S0 T & S R ke
(Eﬁlls)aﬂaﬂsywﬂmﬁubtwQ%dhkﬁd?h&redkumylwuxtw@aﬁk@bomap 25 C and

esultin S oIIect Itraton S
B R R A B A S LR g o
V@&@%a)1@ﬂaol@IﬂlyeﬂmysubanWRCiéalﬁﬂX%ﬂmmw), 8.85 (s, 1H), 8.75

A bt o R S bl

I@Jm@qyylylmdwabm&noaté)e optionally substituted on carbon by one or more R; ;and

wherein if said heterocyclyl contains an -NH- moiety that nitrogen may be optionally

m

substituted by a group selected from R”;

n is selected from 1-4; wherein the values of R! may be the same or different;

R’ is selected from hydrogen, halo, nitro, cyano, hydroxy, trifluoromethoxy, amino,
carboxy, carbamoyl, mercapto, sulphamoyl, C;alkyl, C,¢alkenyl, C,salkynyl, C;salkoxy,
Cialkanoyl, C;salkanoyloxy, N-(C;salkyl)amino, N, N-(C,_alkyl),amino,
Ci.salkanoylamino, N-(Cy_galkyl)carbamoyl, N,N-(C,_ealkyl),carbamoyl, C;salkylS(O),
wherein a is 0 to 2, Cj_galkoxycarbonyl, N-(C,_galkyl)sulphamoyl,
N,N-(Cy_salkyl),sulphamoyl, C,galkylsulphonylamino, carbocyclyl-R'’- or heterocyclyl-R'';
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3-ethoxy-3-methoxypropanoate (7.0 g, 36.8 mmol) was added. The
reaction mixture was stirred at 0 C for 5 h and then at 25 C for 12 h.. The
whaelioR nmgtufeowaﬁmgeanebtﬁdtwm e@bbh&@oaedremaagdamtkwrweihyf said

ether. T. ueous I r was then acidified w h 10% nd th
oL 0 THo B el G S B BB gt b @ eroup
etoedaiatd yinder reduced pressure The crude product (3.3 9,57 %)

di tI H NMR (30 H H
R RGeSt bt st s e iSen,
lﬁﬂxbuﬁm @fy@rtbyh;&irf@rmyﬂl%mmﬁhﬁ&mm(ﬁ[\&eﬂmd @4ib3ablyneneZeZpromol)
eat Wlt trie

tOH h |
T e Wt i ety et et R e W
Nvels reltnd)sednoniey- rédm%pmmuce aﬂdﬂhﬁmﬁmdmm&mmhm@m

1\|7:_ }\p Accbﬁﬂgl a8%8m0 1@ L}/ %Sb %pell%saw%?ogn th Nc%r 804(8)

ressure’ the reél purifi gd by

M{@Ermwmm&togrhr\hb’ L(fhlmlkglﬁsulﬁhmmyst@madﬁ%mmﬁhyimﬁimC12)

1M 30‘V 1an 00 MHz - 1.35 (m
°§L‘f§°¢¥d@2%z g%fr S P Bl o
@6 ar-teoteRRifydnd hi/mwmz@kaidht&nboxglbrb(amdlns anANBlutiantp flathyirogen may
1 te ole-3-carboxylate (Method 65; 327 mg, 1.66 mmofi in

%T—%@%%Zb ‘Fm \?\?aes.é{t?%egt %vnfh LiOH (120 mg, 5.0 mmol)
The SHBastiectadrfxd}m@ Waﬁlstmrerhea\taﬂﬁ:@f& 2hbdHRO samd Etdif{eronere
added,ko the,lieaction mixfu h solution was acidified with
10% cé'(O. qéo%%lr?r%e S\I/leret%r & %1{ Lilgpé; r)o and cén%cgntryated
tviftlerareethored pmsswaebtayleadamaytngle(rmp%)smﬂzam& Methiod, 62.cdlRenyl,

thox 4
@?alg#ﬂ}%r%o i}jik%%nazo %r%&gngo(@ karg)ﬁ8§#1mog\sln ar‘my]grous DMF (15
Mﬁﬁa@tkeb\ieulmtﬁ?s@ﬂrmﬂymmm%@i(w@yﬁrg@@mﬂ mmol, 3 equiv).

e coa5on S e SHURSLAL 25, for 30 i and e, ot for S

e reac ion m|x fe was pouréd into 10% ammonium chioride {200 ml)
1éd takkybsuhingnpyb dpitéte sz b5 pbhewsd dbyaliadsiphdilitaniarm 1o yield
&W&%&ﬁ%d (y %§t&o }%{%'N%%me %%Qﬁaeﬂtﬂy EQeQ%h%fthéHAay be

7.90 (s,’111), 6.62 (s, 6.50 (s, 1H), 3.88 (s, 311), 3.80°7(s, 31-1
q@gnmEﬂubwg@edz@l gamg@m g:es@pmm/]bemgém/]@mmn if said heterocyclyl contams
4 %ﬁ'%&%&uaﬁ HOLAPRRZ BICRRishAf Quﬂégm?eg’gﬁ%}%%%c? 97daR?

mg) in AcOH (10 ml) were shaken under 45 psi hydrogen in a Parr
hydroBerﬂéﬁ@i%?djwnﬁw@reﬁfm@Maﬁﬂthﬁeomaéﬂﬁ]tefé@qmgﬁnmo carboxy

fi
&ﬁﬁ%ﬁcﬁﬁ%ﬁgrmlpﬂ%@ede&%p@ Igﬁﬁgﬂw@w %) m/z 161,

reduced pressure giving the desired compound (

G5alketan G092 KRR nd-4- ek ﬁmmy&f)l\é(@rmﬂl@rlénmmbenzamrde

@yﬁq{%@&qﬁm N-(C,alkyl)carbamoyl, N,N-(Cygalkyl)ocarbamoyl, Cy salky 1s o()
N-(4-Methyl-3-nitropheny1)-3- (trlfluoromethyﬂbenzam|der§Method 70

\@hemlma_u B Sneikosrcadadium o eIBePP I3 Pmmy YN %e%}kaherlpb@moyl
m&w%&?%%rwﬁ%n A8, pak Al dpnsiRo sy ey RREUQP bR y1-R -

was then filtered over diatomaceous earth and the solvent yas removed

WP R ey ARESHEY THRstHESH 0B GRS ARSI RS RCBDRM Ank ersifif said

Y &
%%fﬁ?egérggtﬁu ﬁa{( Bﬁg% e %rr)rgﬁgozg %%@%ﬁgn@r@%ﬁgr&&e@ﬁpwgmup

SQ@efrfbfm@é%PCT/c;Bzooes/004756 60 - Method 70
R"), Rn, R“, R , Rls, R19, R*? and R are independently selected from a direct

bond, -O-, -N(R*)-, -C(0)-, -N(R*")C(0)-, -C(O)N(R*)-, -S(O)s-, -SO,N(R>)- or
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mmol), and TEA (5.4 nil, 38.85 mmol) in 5 DCM (65 mHand the reaction

mixture was allowed to stir at 25 C for 1 h. The resulting mixture was
wWeasHsDwithhbrNHC] RVare? arrd 4’ Thendeganienaxtvaetsewromariedgen or
@2}% lve twgs removed under reduced pressure to give the title

E@d‘ﬂ 18 Ypale yellow solid (3.70 g, 88%). ni/z 325. 10 - 61 - Claim

1.A C(Rﬁﬂbg_uR&,dﬁlfbm%hiacﬂ)?qﬁare(ih@kml@tﬂlfrwmmed from Cy.galkyl, Cy.salkanoyl,

@;égf(&ﬁ%@gﬂ'gﬁ%@%?&%aﬁ:(Za} X ARl ine)-4-meth
5 Miwa@ﬂ?}mmu bleﬂay@}%aéhnyt@xwal&a@}matmxwmphag@dlnpﬂeylbamin
0)-4-msah enyll-benzamide; )

o 1o R RSB S 0L o R etegvane: oy
tejtlinaaalithalky hafhinohethyh ethiyikp eyt arzbamicd; mercapto, sulphamoyl,
%éﬁ;g@@@ﬁ%@ﬁ%ﬁ%n;%é;?y:(?a?a?y'%éPy‘i’,x%e%!9%&%91?&&%%&%9?&%}no,
Bra{dgyanmedl divdtyigtetiny WMd Byl (7 eibgpropoxyauihaiolinVamyedaiintandyl,

hyl phenyllb mide; :
10 S R Sortemey AR SRR . yiin)-4-meth
Niaphigiyllishpicotimanyidere2@1thio, ethylthio, methylsulphinyl, ethylsulphinyl, mesyl,
- o-dimethyl-methyl)-N-13-17-(3-dimethylamino-propoxy)-guinazolin
eﬁgif/%a?#hﬂlgg _e}n %)%c}:/ {B% }], ﬁfk_%x ﬁ#ﬁ%gzﬁt n}ét%ylsuff)lﬁmgy(i i eﬂly su pgamoyl,
M MitmetHylaniphanvsthy] ANd kB Fuipbtnoyy-guinazblinM-eptamitpbpdeoyiethyl-
oohert‘éé%%ag'uﬁéfa'ﬁ%%%eﬁa 'e'b‘?{ appigle; and
é-?(?yano- Imet ?/’I-me? y N-13 -methyl-quinazolin-4-ylamino)-4-methyl
15 withémyio2 BhbazamicenpradihantédatltieZliirasbeptablemdit-thgheofine]-4-

B Rt e Saimed i claim £, which

procesdichinereirs vaniabibesare, unless otherwise specified, as defined in

}9118‘%1%]& )gg@g%Sﬁsa%hgg?%%@ﬁang an amine of the formula (I1) 5

with anaci ormula (111):
R’ R’
Me K
N7 |N
N
HN N
H R,
20 (1)
with an acid of formula (III):
0
R OH
(III)

or an activated acid derivative thereof;

25 Process b) reacting an amine of formula (IV):
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a compound of formula (VII): (V1) and thereafter if necessary: i)
converting a compound of the formula (I) into another compound of the
formula (1); 15 ii) removing any protecting grogps; iii) forming a
pharmaceutically acceptable salt. - 64 - 3. THe use of a compound of the
formula (), or a pharmaceutically ac Salt théfeof, as claimed in
claim 1, in the manufacture of a med use in the production of
a B-Raf inhibitory effect in a yvarm| 5 hasman.5 4. A
process for preparing ROPATE 1@ wherein: Ring
A'is phenyl or a 5- or 6-me
contains an -NH- moiety that nitrogen may be opt|onaIIy substituted by a
group selected from Rs; Rl is a subd#Xlent on carbon and is selected
e batpobHaf ey viS trifluoromethoxy, amino, carboxy, carbamoyl,
mercapto, sulphamoyl, CI 6alkyl, C26alkenyl, C26alkynyl, Cl 6alkoxy, CI
6alkanoyl, Cl 6alkanoyloxy, N- (Cl lkyl)amino, CI 6alkanoylamino, N-(Ct
6alkyl)carbamoyl, /V,N-(Ct 6a|ky1 arbamoyl Cl 6alkylS(0). wherein a is
0 to 2, CI 6alkoxycarbonyl, N- (CN sulphamoyl

(R,

wherein L is a displaceable group

Process c) reacting an amine of formula (VI):

R2

Me

N L
RY), H
(VD
with a compound of formula (VII):
R’
Ay
HN N
2 R,

(VID)
and thereafter if necessary:
1) converting a compound of the formula (I) into another compound of the formula (I);
ii) removing any protecting groups;

1i1) forming a pharmaceutically acceptable salt.
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an -NH- moiety that nitrogen may be optionally substituted by a group
selected from R9; n is selected from 1-4; wherein the values of R1 may be
the same or different; R2 is selected from hydrogen, halo, nitro, cyano,

ydroxy, triflugromethox 0, boxy, carbamoyl, mercapto,
gs?ulph o@ﬁe %5%?085{605 E@&? kynyl, CI 6alkoxy, CI 6alkanoyl,

Cl 6alkanoyloxy, N-(C1 6alkyeamino, {j#,N-(Ct 6alkyl)2amino, CI

optionally substltuted by a group selected from R13; R3 and R4 are
substituents on carbon and are indeperdently selected from hydrogen, 5

0, nltro cyana, hyd oxy, triffluoromethoxy, amino, c rba
%Pclaﬁta Sl A eareal ufﬂ “elefes&iﬁamuce%neé@nb@rﬁ >&%¥‘6
watkaneyde CibatkpaoylaxyaN-(Ci 6alkyl)amino, N,N-(Ci 6a|ky1)2am|no Cl

6alkanoylamino, N-(Ci 6alkyl)carbamoyl, /V,N4C1 6alkyl)2carbamoyl, CI
‘%‘?ﬁ%(O)a wherein a is 0 to 2, Cl 6alkoxycarbonyl, N-(Ci

6alkylRiutphanpbyhyl\6N-§CorGatigyih)Resd hbaroayl; Chobaltkifsaitphaeylanino,
10 carb [-R14- or het lyl-R15- 124 b ti Il
SR s P e TS Pt Te i S8 NI from

Rieterocyclyl contains an -NH- moiety that nltrogen may be optionally

substi ted ?f‘}/ rou Sc%%?)%egnf ?Sns]e |ss Ie(rzltt-:-rdé2 O 4: wherein
the valuéso R% mabe e 88 or eren

trnﬂiﬁmmethmw smleetedlfmyn daatamwron@yamo éuMﬂmuwllGI_Galkyl, C,.¢alkenyl,

|f no, carb amovyl, capto,.sulphamoyl, CI
ey Sekerl b T S
@asﬁihmyﬂam@w@ﬁ@lkyl)mmowmmlﬁawmmm Cl.salkylS(O)a

Ikano |6alk yl / 1 6 kyl)2carbamoyl, CI
RO e SRRt

a wher oxy ony -(Ci
16Mkmsallwh)amptxwwmeamalwmsﬂmmamognb@ycsatbymn@hdmmmino
he%r%%rtc)f)(l"y G elr(B 1R O%lt terqc%c% su% 1tu¥vﬁ%¥1ecmrsg{1 B[lg ne Orm re R and

énty 6f each other may |ona y su on carbon by

OimEeor lﬁmrémmcad@ll wherainaif S8kt hetetp&yttytmgntauas laropbhally

ol t nitr tionally substituted by a group selected
Si}r?())rr%at %%PE?‘ gl ePc%t]eq rom halo, nltro cyano, hydroxy,

tnfluommeﬂhctﬁgtfmmhé vhrboryhcarhand R, merbagto saudphalifiesniCl

Galkyl, € i K |
62Ikgrl$oy 5%345%9%"%%@% %‘5.%319/ ‘?ﬁ& &t ﬁt&g)ggﬁﬂéﬁ)&@[g hoxy, amino,
C@d?k&‘ﬂ@‘flthmnﬁ; Ne(CGipgakkypmanbganiayhlkyl N4 Gikeakydh)2danmdntoyhl oKy,

S0 005 G SRRl ) .
Mka@%amaﬂdﬂ; -@llsaryhanproMaiinalkgbrtsoeyoila2alkylS(0).
\DI‘?&%EQQXQMJQ?% XYP&I;‘?JEH%EQ ﬁl%&ﬂﬁl%ﬁwﬁ't“ted on carbon

by one or moré R74 - and wherein sald heterocyclyl contains an -NH-

W&@yéﬂlﬂatlhmtp@emﬂa(} 1bélb@t16ﬁmw1§mme@®ylﬂ1§rom betkseeaelyl-R' -
\Ul%%lh?ﬁ5m§§%e 151%4 sﬁ&ﬁtt&lﬂ%n@%%oﬁ%zoﬂ Gr%eeﬁe '&QFQE&%’H%@

selected from a direct bond, -0-, -N(R26 (0)-, -
hmwmqebe)ntwg(@yaNstmm@)n@@gem&yqu(qug?gyémzlbwn@em R2BUP
e gzg&n@m and R39 are independently selected from hydrogen or CI
6alkyl and s is 0-2; R5, R9, R13, R17, R21 and R25 are

independently selected from CI 6alkyl, CI 6alkanoyl, CI 6alkylsulphonyl,
Ci6alkoxycarbonyl, carbamoyl, N-(Ci 6alkyl)carbamoyl, 5 /V,N-(Ci
6alkyl)carbamoyl, benzyl, benzyloxycarbonyl, benzoyl and

phenylsulphonyl, R29 and R24 are independently selected from halo,

mitrn ~mvravaAa InwvwiAdAvawvas frifliinarearmathawvyy trifliiarearmathvhwyl o AarmairnmAa ~AarlkhAawy s
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“oT\uhiyuiuvliicudlycuclicallnuc, Wil FpophULC oo LUINTIPIIOTES Ul IFMTULCOoo Q)
reacting an amine of the formula (II) with an acid of formula (lIl): - 67 -
with a compound of formula (V): 5(V) wherein L is a displaceable group
ProceR$ 4)drR&stingRotaminenebibsmuta v ﬁhdé&n&éﬁm@ LENEOLoa Bfdrogen,

formula (VII):  (VII) and.thereafter if necessar nve
h@é‘%n‘ﬂ%&ﬁn‘i%’fotﬂé’m FiS AROtHEP RO 8’% ‘&?f AZG %ﬁrﬁ%ﬁf&aa‘f’ 15
si)remoying; aslyybrateetigyrouask,iiy If @ pili@-e NharmrasenfiCalltkanoyloxy,

A TSR 1 4 R R AR ey
MiitopkefieatiansWalmdiosdey anbral sichtad, @amkoxycarbonyl,
N-(Cyalkyl)sulphamoyl, N,N-(C;_alkyl),sulphamoyl, C; galkylsulphonylamino,
carbocyclyl—RH— or heterocycly]—R15 -; 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'”;

m is selected from 0-4; wherein the values of R* may be the same or different;

R® and R" are independently selected from halo, nitro, cyano, hydroxy,
trifluoromethoxy, amino, carboxy, carbamoyl, mercapto, sulphamoyl, C; salkyl, C, ¢alkenyl,
Caealkynyl, Cygalkoxy, Cyealkanoyl, C_galkanoyloxy, N-(C;_galkyl)amino,
N,N-(C.salkyl),amino, C,_galkanoylamino, N-(C;alkyl)carbamoyl,
N,N-(Cgalkyl),carbamoyl, C;¢alkylS(O), wherein a is 0 to 2, C;_salkoxycarbonyl,
N-(Cjalkyl)sulphamoyl, N,N-(C;galkyl),sulphamoyl, C;_¢alkylsulphonylamino,
carbocyclyl—RlS— or heterocyclyl—ng—; wherein 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 halo, nitro, cyano, hydroxy, trifluoromethoxy, amino, carboxy,
carbamoyl, mercapto, sulphamoyl, C;salkyl, C,alkenyl, C, alkynyl, C.¢alkoxy,
Ci.salkanoyl, C;galkanoyloxy, N-(C;alkyl)amino, N,N-(C,_alkyl),amino,
Ci.salkanoylamino, N-(Cy_galkyl)carbamoyl, N,N-(C_¢alkyl),carbamoyl, C; salkylS(O),
wherein a is 0 to 2, Cj_galkoxycarbonyl, C;alkoxycarbonylamino, N-(C;alkyl)sulphamoyl,
N,N-(C,.salkyl),sulphamoyl, C;salkylsulphonylamino, carbocyclyl—Rzz— or heterocyclyl—R23 -
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? ;

Rw, Rn, R“, RS , Rls, R19, R** and R are independently selected from a direct
bond, -O-, -N(R*)-, -C(0)-, -N(R*")C(0)-, -C(O)N(R*)-, -S(O);-, -SO,N(R™)- or
—N(R30)SOZ—; wherein R26, R27, R28, R” and R* are independently selected from hydrogen or
Ciealkyl and s is 0-2;
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UpUUldlly suloluuilcu vy a ylvup scieuvicd 1HuUlll LU Y, nLioa
substituent on carbon and is selected from halo, nitro, hydroxy,
trifluoromethoxy, amino, carboxy, carbamoyl, mercapto, sulphamoyl,

Ci6alkgd, ngzlﬁﬁknﬁymaﬁanés?lk ?ﬁ,iﬁaﬁﬁmw@él%aik@ﬁ%m,@gﬁlﬂiwac@admanoyl,
4C1 6 ino, .6 ino, N4 6 . IV,N4C1
e kel el M
%%K?yﬁy?wa%%? aylgrbfg clyl canryv???ggg hetero %?I}mnyll
16a u , | ;
R O e R0, A, SRS e Re:

teifidoronentoxyf silddieireigyelylnoocitiosyacurdoyharetyaphatsnipiegey],

m e optionally substjtuted by a group selected from R9; 20n is :
SN G SR Ay T
Rizeth dalaatedi¢rbytninydyogereHyhly;edifiamiy@nos thiwdtiaxyN-methylcarbamoyl,
ifluoromethoxy, amino, carboxy, car, oyl, mercapto, sulphamoyl,
R R S o e R TR S ieacarayiony.
Ma@hyballeyedeaihandy] NGl 1Gediyh)2eniimo; th§ alkahioylastipiouNAGL, mesyl,

I arbamoyl, /V,NAC1 6alkyl)2carb [, .6alkylS(0)a,25 wherein a
oA B R B L RSO R A .
16 aldyhy2suipphmayll, GifalicHglsippramydgmind nearblorychyldRib8arooy;
Oq%teﬂgg%{é:égﬁig%@,ag\ég%ﬁg Rg may be optionally substituted on carbon by
one or more ; and ' wherein it said heterocyclyl contains an -NH-
wiihi gty vt snithegeind rvaypbend ptior ¥y S stitinethbyygugrawnbrs élgldbedno]-4-
IH%HH%%S'I-_?}?@ uoroRBtﬁlrrlrELhe%‘zl are substituents on carbon and are
indey nH%Aty se?ecteglffroy ydaroge'n, halo, nitro, cyano, hydroxy,
trifluoromethoxy, amino, carboxy, carbamoyl, mercapto, sulphamoyl, ClI

66 alkle%%g@%?ﬁgj?g%ﬁﬁjgggﬂf g&ll%‘a’l!’@?( fhé;ﬁ? 3}%1 ggg)ﬂing Alis phenyl or a 5-

Ci6alkanoy mino, N amino, C

@ SHcagalydench reter O (G ivB ey daridbinn syd a6 | O N4iEs1a6 a1 dRaetshhab oiptogen
I rein ais.0 : r - No{ G

%ﬁ%@&%ﬁ%ﬁ%@@ﬁg? éﬁéf%ﬁj%ﬁ%%gf,%}gé%&ﬁ)lf?glrll(%lamino,

carbo'cycIyI-R14- or heterocyclyl-R15-; wherein R4 may t?e optionally

BUbstiyed, 08 CAPATIM AR AP IREG RICIARSWARIEIR B S8 ubstitent on

heterocyclyl contains an -NH- moiety that nitrogen may be optionally

cseiatizndael soleeied e kefe ftedlidnt Ralky oM. iyketseted From 0-4;
M’NQ@&%%%@%IH%B R&ME6 eS80 ?ilﬁ{egiﬂfe‘%éﬁﬁgclyl; W RRGRR Ky be

are indepéndently selected from halo, nitro, cyano, hydroxy,
qpfiRmstbreBREdamiagcadrhens ocarsaRoyihermr daptocsalphipmoiile tyano
@WW—'(&%@?W%HMMCZ 6alkynyl, Cl 6alkoxy, Cl 6alkanoyl, CI

6alkanoyloxy, ﬁl-(Ci 6alkyl)amino, /V,N4C1 6alkyl)2amino, ClI
6alkanoylamino, N-(Ci 6alkyhcarbamoyl, 15 /V,N4C1 6alkyl)2carbamoyl,

€1 6ahylSUNFMNESLIB A S TR Lol SinBaNk My CR R N: (Clelected from 1 or 2;
6alkyl)sulphamoyl, {V,N-(Ci 6alky1)2sulphamoyl, CI 6alkylsulphonylamino,

whstssteyRIResa B Histebs YRR 90 dik in R8 and R12

independently of each other may be optionally substituted on carbon by
one or more R20; and wherein if said heterocyclyl containg an -NH-
MoietyltisompagEir e dhabeaiy $apdatiedBipaip oy sRietted
JEemRAd A URDEnisrRelRGIRH JERMRINGIQ KD HeYRRRIBYII B0, nitro, hydroxy,

trifluoromethoxy, amino, carboxy, carbamoyl, mercapto, sulphamoyl, CI

AN Ce Ba ke EPEQIIRC PEEIKBR, BayeSIRAAAjubstituted on carbon
Radkaaperdr N-&éealkyeamino, /V,N4C1 6alkyl)2amino, Cl
6alkanoylamino, N-(Ci 6alkyl)carbamoyl, /V,N4C1 6alkyl)2carbamoyl, ClI
6alkylS(0)a wherein a is 0 to 2, Cl 6alkoxycarbonyl, ClI
6alkoxycarbonylamino, N-(Ci 6alkyl)sulphamoyl, 25 /V,N4C1
6alky1)2sulphamoyl, Cl 6alkylsulphonylamino, carbocyclyl-R22- or
heterocyclyl-R23-; wherein R16 may be optionally substituted on carbon

by one or more R24; and wherein if said heterocyclyl contains an -NH-

moiety that nitrogen may be optionally substituted by a group selected
frarmm DOE- D114 Diece D10 D10 DO AarAdA DO Aava inAAanAanAdAAanrnth eAlAacrtAA
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oSuiplialliUyl, 1Ticulyl, TUlyl, HHYUTUAylHTICIdyl, 1HICTUIUAY, TUIUAY, ALCTlyl,
acetoxy, methylamino, ethylamino, dimethylamino, diethylamino,
N-methyl-N-ethylamino, acetylamino, N-methylcarbamoyl,

N-ethRtaskamesd [ivhNdimeindoarhareay] VWAE diety)cathamoyl,
-methyl-N-ethylcarbamoyl, Ithiq, ethylthig, methylsulphinyl,
G RS RO By, TR RE e B E A Tk Ry e

@thaxyigadderiyiteNomelbylsbypinamoybrilRéthylgwabamdaid heterocyclyl contains

IV,N-dimethylsulphamoyl, /V,N-diethy|sulphamoy| or 25
NP RS AR sy o B TECRGAN S upoiehfiom R
thered with Rfeaprovae ibatsaid coasmh fronmnddisetidiond and -O-;
N43-1(6, 7-dimethaxyquina oli'[n- -yeaminol-4-
methy phleszrﬁg[fﬂ t@j{%ﬁlﬁr@%ﬁ ﬁl;}%ééﬁazla%ﬁ%ﬁ)f%ybme compound of
formuRE (1} bfdstaipmétion.claim 5, wherein Ring A is phenyl or a 5- or
6-membered heteroaryl; wherein if said heteroaryl contains an -NH-
moiety that nitrogen may be optionally substituted by a group selected
fdom R5¢ wingreindRE fieriGul6 dlkyf.cR20nY 4ldreleomtp edactiofiiasrsaidatét) fofm 0-2;
cL%irg% 4t%rvc aim 15( Wherebintﬁil is asu 1§Qrtéjn?nt on carbon and is selected
Yrom ha 0, Ba §| ]EE}YGaﬁky%? awhereinais 2,
IV,N4C16alkyl)2sulphamoyl, carbocyclyl or carbon linked heterocyclyl;

herejn R1 may he aptionally substituted gn. carbon by one or more RS;
M here ot S e RS v 2omino. 25 .
The compound of formula (1) of claim £ ®r claim 5p&herein n is selected
from 1 or 2; wherein the values of R1 may be the same or different. 9.
The compound of formula (1) gf clai C %N , rein R3 and 124
are 30 substituents on carbor|and a tlently|selected from
hydrogen, halo, nitro/hydroxy ~ami Xy, Stgatkyl and CI 6alkoxy;
wherein 124 m@&y)b aIIy qubstituted op carb oiR*pr more R16;
wherein -71 - R16 is'sele gall
6alkyl)2amino, Ci 6alkoxycarbonylamino, carbocyclyl-R22- or
heterocyclyl-R23-; wherein R16 may I6B optionally substituted on carbon
V%/e?erile or more R24; and wherein if said heterocyclyl contains an -NH-
m0|ef§/' that nitrogen may be optionally substituted by a group selected
from R2fg 5R3hanyt R28-21e, ihdépehdBrilyazeleeidd fromyéd Uikeetdzohd -yl or
an@_- -'i-R25 is selected from Ci 6alkyl and Ci 6alkoxycarbonyl; R24 is
Iﬁ]y ro%methyl. 10. The compound of formula (1) of claim 4 or claim 5,
whereh inrisubgierigdirond @ 2nd. 8 whetalirthe fmiwe shbfrR 4nptiay, be the

e ifferent. T Q of farmula (1) of claim 4 or claim

e R R ooy, 1 4-butyl
Hyppa2 -6yt tiattyd gy didpylr d zolaBoy tctopppiti-4optopyl, nRgyls a

Ot C n ' fluora ro, methyl,
D G by, 20
4-cyands 8¢B:8¢8-fstmn hytPopyrarinahyl valusyab Beyeds propy sasopratifferent;
mesyIRi\{S,(Jl}?gliﬁq%gﬁhylsuIphamoyl, dimethylaminomethyl and cyclopropyl; n
r

is selecte 1'or 2; wherein the values of R1 may be the same or
differé%ft,amlzlii“samﬂ@ggnpts on carbon and are independently selected from hydrogen,

fluoro, chloro, bromo, nitro, hydroxy, amino, carboxy, methyl, methoxy, benzyloxy,

3-aminopropoxy, 3-morpholinopropoxy, 2-methoxyethoxy, 1-methylpyrrolidin-2-ylmethoxy,
piperidin-4-ylmethoxy, piperidin-3-ylmethoxy, azetidin-2-ylmethoxy,
1-t-butoxycarbonylazetidin-2-ylmethoxy, azetidin-3-ylmethoxy,

1-t-butoxycarbonylazetidin-3-ylmethoxy, pyrrolidin-2-ylmethoxy,
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iculyl, 1MiculivAy, JCIHIZYIUAY, o~dlllllIYyEAJUAY, oTIHTTUITPJHTUITTIUPDIUPJUAY,
2-methoxyethoxy, 1-methylpyrrolidin-2-ylmethoxy, piperidin-4-ylmethoxy,
piperidin-3-ylmethoxy, azetidin-2-ylmethoxy,
llribbt@q»@yﬂﬁﬁ’g@pwlaneﬂmny&ny{m@yhpylyomiﬁtmm@syylmethoxy

s e R S P

3Lep-hudeosycasibepytpytitohid iy Biieosy, 3- dlmethylammopropoxy trifluoromethyl,

o R TP DA BB OB R F SR Yooy,
lgqf;umtmmthyhypmmbdyn m@pnemoﬁyaﬁd(l-};reﬂt?lgo_y(gzam@nyﬂ%ﬁpaﬂﬂmmmmhoxy;
romapropox t carbonyl)pi in-4 ethoxy a
B e R R R B e
whehaimibentielliescoé fRdblmay berth)é same or different ora

armaceutic II table salt th E t roviso that
i G e e S

meétiiyheingly3-JteBh(triftuettyiitetiwetiénzamide. 10
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