2 , 6-DI SUBSTI TUTED QUI NAZOLI NES, QUI NOXALI NES ,
QUI NOLI NES AND | SOQUI NOLI NES AS | NHI BI TORS OF RAF
W&bRMABE728OR THE TREATMENT OF CANCER FI ELD OF TPEI/US2004/034185

I NVENTI ON The present invention relates to new

substituted qui nazol i ne, quinoxaline, quinoline and

i soqui nol i ne conpounds and pharnmaceutically acceptabl e

salts, esters or prodrugs thereof, conpositions of the

new conpounds together with pharmaceutically

acceptable carriers, and uses of the new conpounds,

either alone or in conbination with at |east one

addi ti onal therapeutic agent, in the prophylaxis or

treatnment of cancer. BACKGROUND OF THE | NVENTI ON The

Raf serine/threonine kinases are essential conponents
2, 6-prfusthervias/ ddrtiegeaneAc buyad:ed rRiot evmndlirnes ewp MEBKYTNOLINES AS
INHIBBIOgRadE mgr ntius® FORatHEC AREATMEST s0FC ORJGERX

transcriptional programin response to external

cellular stinmuli. Raf genes code for highly conserved

serine-threoni ne- smELU@meWENmNeS whi ch are

known to bind to the ras oncogene. are part of a

si gnei® PSRRI dRYEAN preldicta o HRaY e&}@aﬂ dc gHitagelings quinoxaline,

t I
AR BN o BRBE RRREd: aff ihdReo BRAIPWOLBIdLe alis, poters or
proddspiihereafasemposidionshofuthe | mest ebryp@lols phgetitdratvgh pharmaceutically
transcri t|o actors. In this h ki nases, are
AGRRGE mﬁégseswé B ﬁamwﬁ}ad[é St gﬁ“t“ﬁ?ét“é ceugpination with

at 19f &ferﬁﬁdﬁfonM theg F/ébhtﬁcatgbﬂtahﬁﬁe BEhS1aRistr iR aendlk BASRcer.
(cal l ed Mekl and are dual specificity

threon|ne/tyrosBﬁéﬂﬂﬁhéﬁﬁﬁDCEHHHENh%Uﬂﬁﬁﬁﬁfns activate

t d Ki 1 d
et r SRR PRl fisafin R iRrpBrituid Sotvafrtool Moy Mitogen-
A@tﬁ@teﬁr h%temThﬁldXEeD K?IOB Qo emBBRY SMISEERMAS a complex

including transcription factors and in so doing set up
trapseriptionplamegranpinirespansqiosyteamal cetiylakstivage Raf genes code for highly

coﬁgeggrclfé LU 1ante|-t eo%n%g%s?e §$ pfo'\ﬁ :%_1 asteg] chhI art]rfel TN bm&i to the ras

onRbgdnief qlh@ir laﬁa“lparﬁ bf 4 sicpsltttadbd@fion %)dea‘yaJehe‘(iHﬂlCt@Qﬁﬁh@t of receptor
transformation and apoptosis. Both the essential role

tyrpsinetkiaseso HP1 rasn R@f PRI Kinapasnlylekil §RRI argivpiar RMAPKK) kinases

I

oo B 2 PHRARL RS AR L B W AR BUGR, 1o s
padtsvayeRaf kaﬁasﬁsf ﬁxma'sﬁwdedéb}lf Raphmiylbhugphmplatnemd@a:hvaa dwo 1sr?forms of

eneti c techni ques_nodel organi s cas t he
Mipgsnpastiwiedof rgm fynasg cEpags 3(0%1[% quﬁlmfl‘%{ SeD) hatr are dual

i

P gt AfcANBSHIRIN Rraf BofchERISNonfl of i Shlokeh hrotivated
Kiopses laotd ¥ MARK, disd edlletl HentrapéibdgphloigghdiRegulated Kinase 1 and 2 or

Erkl and Erk2). The MAPKSs phosphorylate many substrates including transcription

factors and in so doing set up their transcriptional program. Raf kinase participation in
the RassMAPK pathway influences and regulates many cellular functions such as
proliferation, differentiation, survival, oncogenic transformation and apoptosis.

Both the essential role and the position of Raf in many signaling pathways have
been demonstrated from studies using deregulated and dominant inhibitory Raf mutants
in mammalian cells as well as from studies employing biochemical and genetic

techniques model organisms. In many cases, the activation of Raf by receptors that
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activates Mekl, resulting in the propagation of the
signal to downstreameffectors, such as MAPK

W@ paososRss acti vated protein kinase) (Crews et BLT/US2004/034185
(1993) Cell 74:215). The Raf serine/threonine kinases
are considered to be the primary Ras effectors
involved in the proliferation of animal cells (Avruch

t al 1994) T d '
stnt?iab?et irlllan resinphoPBOGHINS 1 daRender Sngs JetviD et gieating
he
%& %ts ngt%eaﬁw&g@%fl g léﬁ ggtk?t#noh}’ Rttalflé 'Stgée@ bAGdphvtyldtes and

actﬁi\l'a‘ﬁéerbldI irestl@andinsthb peapagatiar of beaignahtd dowisgainesfestors, such
Bi ochem J. 351 289-30

2000:;
o5 Qb DG AEIoETL A bEAGTom ORI |G Rab (150 Tl 2ds) The Raf
4
B iy e e
pralifeqtiomof fsmahédlisgAvorhet ah(aﬂ%ﬁbﬁwdwmbw a¥i-al9: 279)

Fur ¥ R, b breoiHRels FURES (A dhavleo they ond B-Ret

d1sqff1 hivRdd 99 tﬁ@ﬁt QBl'h%f‘ td bR Withaes, @@ﬁ&i@t@M@Rﬂﬁnase pathway,
urs I n [ anonas, 12% of col on carci noma

tlsw/ﬁlsihbhilmeandcaﬂve@llu Ddydabization. (Mgarias elak- >u@z@chem J. 35fl 289-305,

7:.949-9 02 Y Iy
2088 s .0 AL S o ST o, ot il
155643095942 7398). 2002) . I nhibitors of Raf/MEK/ERK pat hway
at the level of Raf kinases can potentja

ef f Reacentestugdies e shewn that Bydsftautaien mcthe f;]gﬁ‘g?gi igAcritical step in
th Ut af e fd ohic ’%‘ogfa‘s*‘i (?81%&@5 Qr af YNRBIO Gelba3sss 1.2, 2002)

0Si ne kinases, tunors wt
Fuaihefhae] hﬁbsﬁi@l@élﬂsﬁ:&dieﬁhbﬁe émar@d&bﬂteaotwaﬁnﬂg ntativat in the kinase

i ti mul f
S Bl et B o e, S8 A RER RSP 1456 of
live fca_ticeg %b]:nneg Q’& SR zﬁL '4&'7@@% -4 a.'?(b(ﬁl) Q‘Yubﬁ‘ i Rt @anedr Research

i‘nase, 't hat a so I nhi . has shown
6M64FTL6455a3002) (Beisapietl. | @am:greﬁesearchc@'ﬁ%)ﬁ -1008r 2392).

CUNCTTING T N S T
ef?ecflggég Tieapeutié 3 gﬁts a§a1§§tulﬂ$ﬂ09§7w@tf1 B@f—e%@ﬁﬁ& Sirafuthred receptor

't nes “throu plication of anti sense
tytasirten dliregys, hamvfa@dn Dsth‘@aﬁultab tswm@e danases, htumaass afgh  aberrantly

e@a@sﬁ% &2%91 atfég’r%r | %ﬁm G 1%ty KO| ugerltgo%f dl%%st w fhe Sos exchange

faﬁ{o@ aPReH G¢ Efum&%%bor%@t@ht1r@ﬁlul@tmﬁ§ of iRahiite¢If.ols early clinical

been descri bed as exhibiting efficacy in

trailshadb imibigort ofBaf-t diinasgr Biaf dsoainfithits; Briati hes shegyppromise as 2
th\éllﬂa\fogutlcsggae\{ﬁq Ticer %he(%apy Hh%m P%urré»? $Pharmaceutical Design 8: 2243-

2248, 2002; Sebastien et. al., Current Pharmaceutical Design 8: 2249-2253, 2002).

Disruption of Raf expression in cell lines through the application of RNA
antisense technology has been shown to suppress both Ras and Raf-mediated
tumorigenicity (Kolch et al., Nature 349:416-428, 1991; Monia et al., Nature Medicine
2(6):668-675, 1996).

Several Raf kinase inhibitors have been described as exhibiting efficacy in
inhibiting tumor cell proliferation in vifro and/or in vivo assays (see, e.g., U.S. Pat. Nos.
6,391,636, 6,358,932, 6,037,136, 5,717,100, 6,458,813, 6,204,467, and 6,268,391). Other

patents and patent applications suggest the use of Raf kinase inhibitors for treating

2-
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6, 391, 636, 6, 358,932, 6,037,136, 5,717,100, 6,458, 813,
6, 204, 467, and 6, 268,391). O her patents and patent
wa@ppkiosass ons suggest the use of Raf kinase i nPCDUSINE034185
for treating -2-1eukem a (see, e.g., U S. Patent Nos.
6, 268, 391, and 6, 204, 467, and published U. S. Patent
Application Nos. 20020137774; 20020082192

o GO0A0RASE, 3, 200000SRS) 2 IR KSR IHEPE' puc

Apgh afh% 1}@% 6@@2‘%ﬁ§7ﬁﬂ43,2062@)@16?1200@0@16692%d4ﬁ)moem@75) or for
I she S. Patent Application . 20010014

tre SlHgVIRYStOFArTRE ($eVENT ON.NBeatesiubiosi 6358 834uibra7 dlobné 458,813,

o3 Sficodu G SR RHRET S PR R RRIGENR IR0 Boro)
i ndependent|y selected fromN or CH pr ovi ded that at

| east one of and is N Y. ) CC=0 -or -
C(=ONR )-: _ 1S@MMA£YQEH{EINNF(I\EH . 'NR (C=S)R

: wher e n o
uns [‘ﬂ?g‘{ ?\J(bgf%l mrha%‘)lé e ¢ ﬁllogalzljlljég gthfln{og%ng gncg{soqumolme compounds

of biRphbElEd ofttRel fatnuyd (I):cycl oal kyl, heterocycl oal kyl,
aryl, polycyclic aryl, polycycllc aryl al kyl ,
heteroaryl bi aryl , heteroanylaryl
heteroarylheteroaryl cyeko I»~Ial.
het er ocycl oal kyl , hete%ocy '
het er ocycl oaryl , aryl ‘het e oarylalkyl
bi aryl al kyl , or %k/ yl: is substituted or
unsubstltuted aryI r ér oar yIRs R is or H and Ris

or hydroxyl; or R |§ taken together with Rto forma @

substituted or unsubstltuted het er ocycl oal kyl or

het eroaryl group; wherein, the dashed |ine represents

2 b 5, 03 e A g RISRERAEH Of. provice ot

lakDMﬁHéﬂﬁqnﬁd)QBshs hydrogen hydroxyl or substituted or

uns;{aﬁs =| Eﬁg?d i %gg{?@ ?e é&@gﬁ 5) 1ﬁ:gx§/))al( Eyl)

am noal kyl , Rtiycl oal kyl , heterocycl oaI kyl, aryl,
heteroapyb\\alkyloxyalkylheterocyclo, and

Z1is Rz, NR¢R7, NRs(C=0)Rs, NR5(C=S)Rs, or NRs-AA, wherein AA isa

substituted or unsubstituted amino acid;

A; is substituted or unsubstituted alkyl, cycloalkyl, heterocycloalkyl, aryl,
polycyclic aryl, polycyclic arylalkyl, heteroaryl, biaryl, heteroarylaryl, hetero-
arylheteroaryl, cycloalkylalkyl, cycloalkylaryl, heterocycloalkyl, heterocycloalkylalkyl,

heterocycloaryl, arylalkyl, heteroarylalkyl, biarylalkyl, or heteroarylarylalkyl;
A, is substituted or unsubstituted aryl or heteroaryl;

R; is O or H, and R, is NRgR; or hydroxyl; or Ry is taken together with R to
form a substituted or unsubstituted heterocycloalkyl or heteroaryl group; wherein, the
dashed line represents a single or double bond;

Rj; and Ry are independently selected from hydrogen, halogen, loweralkyl, or

loweralkoxy;
R, is hydrogen, hydroxyl or substituted or unsubstituted alkyl;
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het eroaryl al kyl, where Ris substituted or
unsubstituted al kyl, al koxyal kyl, am noal kyl
waey@bosi2kyl , het erocycl oal kyl, aryl, heteroar yPCT/US2004/034185
al kyl oxyal kyl het erocycl o, and heteroaryl al kyl; and are
i ndependent|y sel ected from hydrogen, and substituted
or unsubstituted al kyl , al koxy, al koxyal kyl

h et %ﬁfggﬁ% &? adgf(é]sa) ) aO%%/Slg st%%{ & %1 %%l K Xt!lbstltuted alkyl, alkoxyalkyl,

m&{f}&'ﬂl}z Le%ﬂy? g%egétr @*ﬁla‘fkyg aﬂ?n E: aﬁ’f‘lﬂ%dkgic&%lky@ktemclo and

hetgmuﬂglkvh vtheee Ret s spbsjicuied oF u%lbétiﬁt}%ﬁdﬁ Leatkoyallkyl, aminoalkyl,

CYCjPQEE)}Jyt u]gq%grﬁg}r’d 2;;{1&& © ?ﬁoﬁ%gﬂ kf}llfy?g%/alkyﬁmetétoé’yclo, and

het%fd&}/ Lpoal kyl, dial kyl am noal kyl, cycl oal kyl,

| oxy, cycl oal ky di cycl oal kyl am
CyCIRﬁSaIaR%I Bxyagp kljlﬂepeélg?;r!tli’alsﬁ ptgg;h Hemy Wﬁrogen anc? substituted or

undI S Begly h% | g?,lh Eﬁg?{gzﬁg azﬂ)ll%)%&@al k?ﬁo?ﬂ%}r& nacyh k}éycloalkyl

hetbﬁio@cloal)kyl caylk hewrdand, aﬂh}’mﬂkyﬁlﬁ!@kmbloy Iaadnhntwoarylalkyl or Rg
t7 e@;}‘? (}: 2 O@g'ﬁ%“ﬁ%ﬁ%b;ghe%ﬁ%fﬁ s?%.ltkc(a/ hatg}olggc 0 0¥ heteroaryl;

cgl het er ocyl oal kyl ami noal kyl , aryl, aryI oxy, arylam no,

i aryl am no, aryl oxyal kyl , aryI am noal kyl , )

di aRgl asri smbstﬁtkgeﬂ of alﬂsy‘tbsﬁ@actill iy rﬂib(t—nzv}y/l alkyayler gkpxp,, amino,
het er oar yl heteroary am no, di het ar | a

alkoxyadipyl @méwi(l@fé noghiyleydialkplamn % rﬂaf% ¢ycloalkyloxy,

cy%lglrﬂgﬁgﬁﬁﬁ% g:noa% c@ﬂ% noaget et %ﬁ%@t e}%ﬂ%h kylg cloalkylammoalkyl,

didyalobtkybaminpalell U(gllqﬂ)(cghhraﬂmt)anﬁm@tyﬂy mm@p’bwallql s &kterocyclo-
t her eof ut ed

meazmtﬁweyﬁ?the@moggﬁlﬂe DR a0 hEBY o ksloxsaliyL
he%ﬁfc BTEXL 1ﬁ$all])cyl ()(alkgﬁgo'téi‘oc\gﬁcl(ﬁkﬁamu%%lkﬁnd%e%ér@é’ﬁoalkyl—

ove, O a | sorfer, tautomer r od ru?
anfiheailg.c earyl, cat;thyx;ac egjkminbe élatytlamimer ewlox]yaik}z)l; hery aminoalkyl,

aé%grlﬂ% K@EE‘%W%' (E?:fkﬁh @%%IB(? ogﬂe?q??a?r?fjox? eroarﬁammo

dlﬁekérbﬁry%ﬁﬁ@' N (&fkyl)hetefoarf)amiBdalkNd BéERSryIGlyalk§Y  heteroaryl-

above;
amlnoalkyl dlheteroarylammoalkyl (aryl)(heteroaryl)aminoalkyl or

a stereoisomer, tautomer, prodrug or pharmaceutically acceptable salt thereof.
In other embodiments, new substituted quinazoline or isoquinoline compounds are

provided of the formula (II):

R3' Y. z
NS Sy
A1\N/LX/ N
| ‘ Rs
Ry dx)

wherein Xy, Y, Z, Ay, Ay, R3, R and Ry are as defined above; or

a stereoisomer, tautomer, prodrug or pharmaceutically acceptable salt thereof.
In other embodiments, new substituted quinazoline and quinoline compounds are

provided of the formula (III):



a stereoi soner, tautomer, prodrug or pharmaceutically
acceptable salt thereof. In other enbodi nents, new

W@ aips31288 ed qui nazol i ne and qui noxal i ne conpoRCIESANE034185
provi ded of the formulas (1V) and (I1Va): (I1V) R (IVa)
wherein and Y, Z, A, R3, and are as defined above; or
a stereoi soner, tautonmer, prodrug or pharmaceutically
accept abl e sal t thereof//i /ngodinents, new
substituted qui nazol i ng f ne, "Ajui nol i ne and
I soqui nol i ne compounds |are ed of the fornula
(V): (V) wherei " - MXR3. andR4 areas
defi ned above; or alphar ceuticR ly acceptable salt,
ester, or prodrugs ghereof. In yet other enbodi nents, (1)
new substituted qui nazoline and isoquinoline conpounds
are provided of the fornula (VM): -5-(VI) wherein Z,
R3, v@fé?elﬁ Sz 98], Iﬁ ARG arOhs @HALBNES BTET

t aut omrer , rod fraceut’i cal y acceptable salt

t hera%fa‘remédinéfefauaﬁﬁ&r @m @ FRffacetiiu 1§ bsbiable sall thereof.
gui nazol i ne and qui noﬁ)l ne conpounds are provided of

t he In @ithmeaﬂ:(odlm?nts (@Y ;uhﬁﬁ@:t%i guipazokge agd Aupapxglige gempounds
def | t aut d
5 arep??rg?fﬂgg"?&%\égf‘? %@Vig‘?a omer, tautomer, prodrug or

nmaceu '&sal t thereof . In yet ot her
enbodi nents, new subst i tuted quinazoline and
qui noxal i ne conpounds ar/e\}n’%v ded qf thg fornul as

(MI11) and (Villa): N Sy
M S ’\/R
l 3
Ry Iv)

R4 (IVa)

wherein and Y, Z, Ay, Ay, R3, Ry and Ry are as defined above; or
a stereoisomer, tautomer, prodrug or pharmaceutically acceptable salt thereof.
10 In yet other embodiments, new substituted quinazoline, quinoxaline, quinoline

and isoquinoline compounds are provided of the formula V)

Z
S
N
V)
wherein Xy, X5, X3, Z, Aj, R3, Ry and Ry are as defined above; or
a pharmaceutically acceptable salt, ester, or prodrugs thereof.
15 In yet other embodiments, new substituted quinazoline and isoquinoline

compounds are provided of the formula (VI):

-5-



R(VIIl) R(Villa) wherein Z, R3, and are as defined

above; or a stereoisoner, tautoner, prodrug or
w@b@sosreuti cal |y acceptable salt thereof. -6-PeT/051004/034185

aspects, the present invention provides nethods for

treating Raf related disorders in a human or ani nal

subj ect in need of such treatnent conprising

adm nistering to sai?n§ | ect apo of _a conpound

of forrmulas (1)-(VINT) & [ e or prevent

tunor growth in thelsubjr n yetfloth aspects, the

present inven VSN é&’ E eati ng Raf

rel at ed disorderq in &'human Rg ani mal subject in need

of such treatnmenr,conprising adm nistering to said (VI)

subj ect an amount of a conpound of fornmulas (I)-(M11l)

effective to reduce or prevent tunor growh in the

subju@ieteid N, CRMR], ML RQEnWIR, hrdths deFsl aBoW; agldi ti onal
agent for the treatmént of cancer. In yet other

as pastescoiddnter paaoaiet, prodrag o pharpracaitidelly ddvepapleistlt thereof.
conpositions conprising at .| east. one ¢ ound .of .
f or fubetsother) ﬂlehﬂdvmyntﬁ,m%%%lﬁdwwwﬂ% ﬁ%c[] rinpipecompounds
it %%%HI f@y. the treatnment of cancer, as are

> au%%ﬁ%%%f§?%ﬁp oyé%(Yﬁicancer t herapy. The conpounds of
the invention are useful_in the treatnent of cancers,
i ncl udi ng carci nonmas e | ncr eas,
t hyroi d, bl adder orXxof o [ [ ders (e.qg.
nyel oi d | eukenyi a) apd adg¢nomag (e.g | ous col on
adenoma). The er provi conposi tions,
met hods of use, gnd nethods oR3 manuf acture as
described in thergdetailed description of the (VID
i nvention. DETAI LED DESCRI PTI ON OF THE PREFERRED
EMBODI MENT I n accordance with one aspect of the
pr esgieteih XYEAL AQIR;, RgWndRYSdre hiuidefthequbowz ok i ne,
qui noxal i ne, quinoline and isoquinoline conpounds and
phamrstrenisdinea) laytoastapodivger pharmmcewicaBy scagptaplesgh dlagseot.

t hereof ar rovided of the for 1) (1). whergein,. :
and B ¥t (9 eﬁH’@ﬂg]InFnésel E%Weﬁulfrgﬁhﬁ?c{l %‘Pn%ﬁ,im%r S fifinoxaline
10 colpBtndtare provided of the formulas (VIIT) and (V1IIa):

Rg 0 z
A /”\ P = N
1\N N /\R P
| 3
R

4 (VIID)

R4 (VIlla)

wherein Z, Ay, R3, Ry and R4 are as defined above; or

a stereoisomer, tautomer, prodrug or pharmaceutically acceptable salt thereof.
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| east one of and isN, Yis , S, CH,NR, -N(R)CO) -

or C(ONR)-; -7--CZis NRRNR (CCORNR (CSR,
W@rooEH3728#, wherein AA is a substituted or PCT/US2004/034185

unsubstituted amno acid; is substituted or

unsubstituted al kyl, cycl oal kyl, heterocycl oal kyl ,

aryl, polycyclic aryl, polycyclic arylal kyl,

het [, bi |, het Lyl | .

hot 5F GHFY FinsEiss (rArpSenE JErRATBicidey methorls fon egting Baf related
disbRle®y 96 Y&| Rahdy lor BELEN OGfdcPaink k@l kifl such treatment comprising

het erocycl oaryl, arylal kyl, heteroaryla

et er ¢ | kyl, :
adipingsiering tRyshid subjeheareaoount|of pyebmipryid of formyules (DYl Hefgective to

nsubstituted aryl .or heteroaryl; is or H and is NRgR
redgl?e ﬁﬂr%r‘g%?n%@%rrgr%éﬂ{ %gg%s B Gether with to forma
SUbgd iyt be@r Qkpdets URS tprésehie thvBefiel Eﬁd’(@ddéa;hlkﬂlbdﬁ for treating Raf
het eroaryl  group; wherein, the dashed |ine_represents

relafed idiggrderpin gduBna poapimaksubjset By BegdnefepiohdEeatngnt comprising
. f .
o R e s L AP ol 3 A Emob QYR Shtieg (BT effective 0

redoce onprabatt itimbregroattik it the Rhbjest ihydmbgrtion wWah=@Dldst Pnre additional
or supstituted or unsubstituted al kyl, al koxyal kyl,
ageafordhg esatmertoficaageky | | het er ocycl oal kyl, aryl,

het gf gy %}her %&@&%ﬁ?é&&eﬁ?tiﬁegﬁbﬁ|p90vig&g ;cherapeutic compositions

het er daryl a R1s substitute
compssibs bt least ede edripdundaifiomyabd(y)-(VIakyim oahkiphtion with one or more

o e LTt SRGISREN G SRRl o APYITEAIRY Terinigpdg cancer

thegd®. | Ndependent |y sel ected from hydrogen, and
substituted or unsubstituted al kyl, al koxy,
al k dke abpoynds eif tlasainkghtionagre dl@@fuﬁgpl the dwsgiment p€ canseksy including
het er ocycl oal aryl ., hetgroary Sy
cart RS LS & R e e iosreSo PR e kg, myploi isorders
(e.&/meERId leKenib PART dRhorhEs feqd. ,miﬂ&i%&ioﬂddﬁdéﬂo@?.
unsubstituted heterocyclo or heteroaryl; and is
subdbe tiaeation duiiheruprovides cerpasiigns, méthedsyef usg, lepdymethods of

mafiutOhte 2l M Th BRONERIN aceRDOBH einyention. |

cycl oal kyl oxy, cycl oal kyl am no, dicycl oal kyl am no,
cycl oal kyl oxval kyl cvcl oal kyl am noal kvl ,
YO SErXnED DESCRIPHONGE TIE PREFSRRED EMBODIMENT

In accordance with one aspect of the present invention, new substituted

quinazoline, quinoxaline, quinoline and isoquinoline compounds and pharmaceutically

acceptable salts, esters or prodrugs thereof are provided of the formula (I):

\

R3
Xs. Y. z
N 2 W

Ra " @

wherein, X; and X, are independently selected from N or CH, provided that at

least one of X; and X5 is N;
Y is O, S, CHy, NRs, -N(R5)C(=0)- or —-C(=O)N(R5)-;
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 forgy @ spbiBIied 0 yosustywed hejerocye

di cycl oal kyl am noal kyl, (al kyl) (cycl oal kyl )am noal kyl ,

het erocycl oal kyl, heterocycl oal kyl oxy,
whedosnargt| oal kyl am no, di het erocycl oal kyl am nPCT/US2004/034185

het er ocycl oal kyl oxyal kyl , het erocycl oal kyl am noal kyl ,

(al kyl') (het erocycl oal kyl ) am noal kyl ,

di het er ocyl oal kyl am noal kyl, aryl, aryloxy, arylam no,

di aryl ami ngRsaryl oxyal kyl, aryl am noal kyl,

dlarylan1?6%Ikyl (aIkyI)(aryI)aninoaIkyI het er oaryl ,

B et NGRS T R s

Su]{ggﬁgﬁ)%{%{s%ggﬁg@gl{ %gyl no ggiclhﬁt Ier oar yl am noal kyl ,
ar am nqQa 0
{ autiomit U &t goro.m e Ao HgOSRYE b veloptit, anvl

t her.eof { t
polyBRIES syin e %ﬁ%"aﬁ%?'e ReRioshl JUEE, bt | heferoaryl-
hetbﬂﬁr;florw@u@umyl ( Lyorbegkyityl X heteYocylloalR3l, drtifoachoatisylalkyl,

def i ned above; or a stereoj soner tauéoner Qkyg or
hetgrosy phaewistardalkyl heteroapylalkyl bisaylelah oF gfroatyiif

enbadi; BBty umuisstibiet 291 shdiasai;ne and qui nol i ne

co ounds are provided of the fornula (IIE% Il

61%/

iin Oror H, and Rg3is Nikgdiy eir }éVdéi@XSdIe‘Pli Reds ge&}er gvith Ry to

t t
S ereO| somer aut oner prodru‘%)éﬁ(yg g}armce II%?}B ¥vhere1n, the

da&%ﬁ%b?%ﬁ@s@nﬂ%‘sﬁkﬁ@hﬂ?lﬁ ?é"l%nﬂ“' noxal i ne conpounds are

provi de (1V) and (] Vi gq F
(|v£)3 wﬂeRe. #He aﬁ@rzwnd%ﬂmelecw@ ﬁarﬁldh agen, daloggagloweralkyl, or
aboyve a stereoi soner, t aut onmer, pr odr ug or

lovgg, Hﬁ%eutlcally acceptable salt thereof. In yet ot her
emb@diigaydre gen) Andrenidsdrisubdtitated of masnbstitnied atlyl;noxal i ne,

? Eler}]fsld:s ﬁflg)?;gn/l) —SC%-FQ)(?{(;L)I "ot substi tuteﬁd(i' unsubstbme d gliyl a[koxyalkyl

aminoalkyl, cycloalkyl, heterocycloalkyl, aryl, heteroaryl, alkyloxyalkylheterocyclo, and
heteroarylalkyl, where Rs, is substituted or unsubstituted alkyl, alkoxyalkyl, aminoalkyl,
cycloalkyl, heterocycloalkyl, aryl, heteroaryl, alkyloxyalkylheterocyclo, and
heteroarylalkyl;

Rg and R; are independently selected from hydrogen, and substituted or
unsubstituted alkyl, alkoxy, alkoxyalkyl, aminoalkyl, amidoalkyl, acyl, cycloalkyl,
heterocycloalkyl, aryl, heteroaryl, alkyloxyalkylheterocyclo, and heteroarylalkyl; or Rg
and R~ are taken together to form substituted or unsubstituted heterocyclo or heteroaryl;
and

Rg is substituted or unsubstituted alkyl, alkenyl, alkynyl, alkoxy, amino,
alkoxyalkyl, aminoalkyl, alkylaminoalkyl, dialkylaminoalkyl, cycloalkyl, cycloalkyloxy,
cycloalkylamino,  dicycloalkylamino, cycloalkyloxyalkyl, cycloalkylaminoalkyl,
dicycloalkylaminoalkyl, (alkyl)(cycloalkyl)aminoalkyl, heterocycloalkyl, hetero-
cycloalkyloxy, heterocycloalkylamino, diheterocycloalkylamino, heterocycloalkyl-
oxyalkyl, heterocycloalkylaminoalkyl, (alkyl)(heterocycloalkyl)aminoalkyl, diheterocylo-
alkylaminoalkyl, aryl, aryloxy, arylamino, diarylamino, aryloxyalkyl, arylaminoalkyl,
diarylaminoalkyl, (alkyl)(aryl)aminoalkyl, heteroaryl, heteroaryloxy, heteroarylamino,



NNR(V) wherein X, X3,Z A, R3, andR are as defined

above; or a pharnaceutically acceptable salt, ester,
wW@eroopH0a8Igs t hereof. I n yet other enbodi ment SPCTEB2004/034185

substituted qui nazol i ne conpounds are provi ded of the

formula (M): R (VI) wherein X, Z A, R3, and areas

defi ned above; or a stereoi soner, tautoner, prodrug or

pharmaceutically acceptable salt thereof. [n t. ot her
diheteberdylamines, (@l ngtqafsd}aeamaﬁblﬁﬂazolvqtﬁeala#di%@%m gﬁtsmafyl-

conpoun r ' + -10-R
mw%ﬂﬁ%q%owxgﬁ’ﬁﬂR&?ﬂgﬂ’@teﬁ% an %&%ﬂrdél Ozgs def i ned

“aboygter@fisoind} RuLaiespredmg bapbamaceutivaldy acogpiable salt thereof.
pharmaceutical ]y acceptabl e salt.thefeof.

e b & Ptheh £EboAERENE, BS Y GSIEHLCH AU, %nda{.?gq%relct)lir%t go%rlpounds
' | i ded of the f I
s e PRELEAR GRREIIET T ) (Vi T a) whorein 2. A,
R3

, and are as defined aboye; or a stereoisoner,
taut omer, prodrug or ph | cabYy_aeéeptabl e salt
thereof. In another ashect, reserfz i nventi on
provi des net hods,of trgati n or ani mal subjects
suffering froma Raf-fe ; order, such as cancer.
Thus, the present invention proviades nethods of
treating a human or Rani mal subject in need of such D
treatment conprising admnistering to the subject a
therapeutically effective anmount of a conpound of
f or Rtensin () Y( Y1 A} ) AalRoy B, aatiRyeare ad defmedaboye; or
conbi nation with other

a stereoisomer, tautomer, prodrug or pharmaceutically acceptable salt thereof.

Tn other embodiments, new substituted quinazoline and quinoline compounds are

10  provided of the formula (III):

Rs' Y. z
x2/7 S ~ag”

A2
l
A /k P NF
1\N \

N
I Rs

Ry (1)

wherein X5, Y, Z, A1, Ay, R3, Ry and Ry are as defined above; or
a stereoisomer, tautomer, prodrug or pharmaceutically acceptable salt thereof.
In other embodiments, new substituted quinazoline and quinoxaline compounds

15  are provided of the formulas (IV) and (IVa):



10

15

anti cancer agents. In other aspects, the present
i nvention provides nethods for treating Raf rel ated

wale@snsess in a human or ani mal subj ect in neePCDUSEOCIB4185

treatment conprising admnistering to said subject an
amount of a compound of fornmulas (I)-(VIII) effective
to reduce or prevent tunor growth in the subject.
-11-1n yet other aspects, tf&;'preseg} i nvention

M,

provi des net hods for trRedtiK di sorders in

a human or aninal subjact irf needl of suth treatnent

conpri si ng adm niAg eri/ngtpf aiQ/ ubj ect an anount of

a conmpound of formulMs (TN~ (V effective to reduce

or prevent tunor grohﬁh in the subject in conbination

with at |east one adHitional agent for the treatnent Iv)
of cancer. A nunber of syjt e ant iYcancei agents to

be used as conbi nati o}r;[:h ' z}ﬁgz/conterrpl at ed

for use in the nethods kf t Qe present invention.

| ndeed, the preséat_i nt enpl ates, but is not
limted to, admnistfati dh of rous anticancer

agents such as: agenjs that induce apoptosis;

pol ynucl eotides (e.g?* ribozynes); polypeptides (e.g., IVa)
enzymes); drugs; biological mnetics; alkaloids;

R R 4B
(ol aealn oSBT 8 SRRt o

rugs, toxins,
r esgonge atipati drlsydments gnew nubstiteted npiifeeokine, | dudhaxaline, quinoline

st irDos HALROTRE o kgeheche HghTb bl et ¢ of o h

factors; agents that induce tunor cell differentiation
(e.g. all-trans-reti ng’kc ReCi d, eéc. ); gene therapy
reagents; antisenseytNé eoti des;

tunor vacci nes; inhT%ito s of |angi ofyenesils, and the

l'i ke. NumeroussQth e of chkpot brr apeuti c
conpounds and anfN canceér th€rggi es suMtable for
coadministrationlwith the disclosed compounds of

formulas (1)-(VIF#) are known to those skilled in the (V)
art. In preferred enbodi nents, anticancer agents to be

d.,in. ' [ i t.h ds of, th
o TR R K Aot P L Ak BalebRod b o o
_ _ Bped v i o
o o piriacclRE bRl O BT RABRIS et ors

(e. gn yeepthaeembodigreaist Rew aabgitute® gaRtoslideRsanloutiid 8&Eprovided
bitor, vascular endothelial growh factor receptor

i.nhj
OfFVBI akVRase inhibitor, fibroblast growth factor

receptor [ FGFR] kinase inhibitor, platelet-derived

growth factor receptor JRGER | Kinas
A /k = = N
SNTSENX 7
| Ra
Re (V1)

wherein X, Z, A, R3, Ry and R, are as defined above; or

a stereoisomer, tautomer, prodrug or pharmaceutically acceptable salt thereof.

In yet other embodiments, new substituted quinazoline and quinoline compounds

are provided of the formula (VII):

-10-



i nhibitor, and Bcr-Abl kinase inhibitors such as
A eevec(r) [imatinib nmesylate or STI- 571]); antisense

wOois0s12635; anti bodies [e.g., Herceptin(r) antPEHER004/034185

nonocl onal anti body and Rituxan(r) anti-CD20
nonocl onal anti body]; anti-estrogens [e.g., raloxifene
and tanoxifen]; anti-androgens [e.g., flutam de,

bi cal utam de, finastepj m nogl ut

ket oconazol e, and ogr)fl

(COX-2) inhibitors Je.qg. [ | oxi cam

NS- 398, and rﬁmmst,e‘[g\Qi Tinfla y drugs

(NSAI Ds)]; and cincer Nchenot fry apeutic drugs [e.g.,

i ri notecan (Canpgosar(r)), CPT-11, fludarabine (VID)

(Fludara(r)), dacér bazi ne (DTIC(r)), dexamethasone,
m t oxantrone, Mylotarg(r), VP-16, cisplatinum 5-FU

dox Fcin,  dagcehaxel . T (a5 M fiRdd 4r%el
dacg‘{hggaé%?%(%’,Al’g_-’ iaﬁ_z’d}gglli uwf%gpepi tlabi he. ‘and

| r egabdoison@ef tabidofiep) drodrag bt phamasdgially s@epmblecsult dissreof.
ceram des and cytokines; and staurosprine, and the . .
|i kén et otteer cobpdisnests, t hew ppebstifted AIERZOBRC prsl | gioxaline

s coBSRURRRR by o RIS R RELELTRL " o 1, °7°

10

15

pharmaceutical ly acceptable carrier suitable for

adm nistration to a joal j ectZ either

al one or together Wit [ gents. In ,
ot her aspects, the i des net hods

of manuf act ur’g~q [)-(MI11) as
descri bed hereiny In yet otheéts aspects, the present

i nvention providgs conpounds which are inhibitors of (Vi)
the enzyne raf kinase. Since the enzyne is a

downstream effector of p21 , the instant inhibitors

are useful in pharnmaceutical conpositions for human or
veterinary use where ihghRg)iti on (gf t he raf lg'nase

pat hway is indicated: 84ge7™ t“ of tunors
and/ or cancerous cel/l growt di atgd by|raf ki nase.

I'n particul arp, t he ko
treatment of humai or Nini "RE- O, rine cancer,

since the progredsion of these cancers is dependent

upon the ras profein signal transduction cascade and (VIIla)
therefore is susceptible to treatnent by interruption

of the cascade_by inhibiting yaf kinase activity.
AccowitireigiZy A1t Re RoapdBade %fde?iﬁ #hRYENRY on are” usef ul

in treating solid cancers, such as, for e

carcd *ﬁ%rﬁ%@‘%(l%r.’ fputorper, P’Pﬁ’éir‘ilgu‘ﬂd’gl,am&fﬁ E‘V%aglg ,a)é?%ﬁ/eirbg? %flt thereof.

bl addef, ofler GORR theyedsehindbRRntR0Sides ngthodsys! tedating human or
| eukem a) or "adenomas villous col on adengpa

(e.g., vi ).
animal subjects suffering from a Raf regzlated disorder, such as cancer. Thus, the present
invention provides methods of treating a human or animal subject in need of such
treatment comprising administering to the subject a therapeutically effective amount of a

compound of formulas (I)-(VIII) above, either alone or in combination with other

anticancer agents.

In other aspects, the present invention provides methods for treating Raf related

disorders in a human or animal subject in need of such treatment comprising
administering to said subject an amount of a compound of formulas (I)-(VIII) effective to

reduce or prevent tumor growth in the subject.

-11-
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"Raf inhibitor" is used herein to refer to a conpound

that exhibits an 1C50 with respect to Raf Kinase
wa@etsws2gs of no nore than about 100 mM and norBCT/US2004/034185

typically not nore than about 50 mM as neasured in

the Raf/Mek Filtration Assay described generally

her ei nbel ow. Preferred isoforns of Raf Kinase in which

the conpounds of the present invention will be shown
to ihlhgg‘i pthey agegige the: meesent BRerftionaprg videRanethelsf for) treating Raf

y t nt.rat. f. i.nhi bi tor. whj ch redyces ..
re%a:t]%% gg%)%%\?ll's?f} a %ﬁgl%ﬁe(%z%%%lgy 819DdCCt n, yeed of asgggl %{egﬁnenl% comprising
admaihfsterimgitosdid lsebjedt.anReuas eNi aéhpeunduTIoMRdSs @{;wng effective to
resent invention have been discovered_ to exhibit .
TEHP BiRTBeRt BERqnare¥ythaig dhes4biqehn campbipaiiniowith ft legt one additional
. h ?or abl e h 1 h
agr@fég%g Eftie it;rgéf%g ﬂ %X‘fr‘ca%%&hoé gﬁpﬁogﬁ 5§ %@ta}ﬂel tlﬁc%ﬁo %éents to be used as
coprtufiationbtherapeuticsore tomtematadt f&r nid iﬁvgle fiett®ds of the present
. f b not .nore than about 1 mM and npst . .
mg?r“z’f’a gbhf/l,ee othegiesepty dRVeiont coBemR tesy sbie 4% et d lipited  to,
adiigistraiork b 38eARS i cHRE dLRd Jﬁh@ﬁ edg.n 'aﬁéﬁltg’ 'tﬂ_ﬁeinﬁﬂéeagﬁoptosis;
"alkyl" refers to alkyl groups that do Hot contarn

Poﬂﬁétuéiééﬁﬂwt?-g?r htibozymeesp h palypeptivies uttes, sdnzpingd)t  ddogs;n biological

. a—

platgec ybmpoithdsNfohbK Enal EHELBIEAEEnjabAE] Wi MHRSNcer drugs, toxins,
branched chain isoners of straight chain alkyl groups,
angdljox rashenyglifes: bisdesi¢al aespemsetroodifines (gl Intsufemonsikies FFNagetc.] and

N T TN
agt¢:SHa@hit) thablihdiide GhnGH o}l diffGeh G g, SO abid, eto);
CH)CH(CH )(CH CH), -CHCHCHCH) , -CH

gel’@_@ﬁr%p_y )IE@FIH@,H ap&senggq th%qamq(r@ge@[;q ynd @clepfidysCHunor vaccines;
inh;i%‘t:{zr%_"ﬂf %C%F%%éfl)si ar{d‘({lﬁ?@ﬂ—%ﬁ?%%‘%@@%ﬁ aﬁn}o}herapeutic
com?gﬁz%cﬁ ﬁn%’d:;(gﬁ%}iﬁ;mgzgfog Btﬁ)?m?:ﬁit%agigé \lgi#tl ytlhe,: disclosed
co T G ¢ 1 h rings
el ik
COWEQM@_ the preseryt invenyion goopise agetotidainduat by ktigtatedspoptosis.
U N T AT ST -
(e-&Y @bidermAlK¥lowsli kRS k@lwa_g [EGFR] ldn£RTRRMiEE %culgts endothelial

used herein "l oweral kyl™ includés both substitute
grayyh ufsstor t igeepdors {YYBOHRY ldnase inhibitor, fibroblast growth factor receptor

[FGFR] kinase inhibitor, platelet-derived growth factor receptor [PGFR] 1 kinase
inhibitor, and Ber-Abl kinase inhibitors such as Gleevec® [imatinib mesylate or STI-

571]); antisense molecules; antibodies [e.g., Herceptin® anti-HER monoclonal antibody
and Rituxan® anti-CD20 monoclonal antibody]; anti-estrogens [e.g., raloxifene and
tamoxifen]; anti-androgens [e.g., flutamide, bicalutamide, finasteride, amino-
glutethamide, ketoconazole, and corticosteroids]; cyclooxygenase 2 (COX-2) inhibitors
[e.g., Celecoxib®, meloxicam, NS-398, and non-steroidal antiinflammatory drugs
(NSAIDs)]; and cancer chemotherapeutic drugs [e.g., irinotecan (Camptosar®), CPT-11,
fludarabine (Fludara®), dacarbazine (DTIC®), dexamethasone, mitoxantrone, Mylotarg®,

VP-16, cisplatinum, 5-FU, doxorubicin, docetaxel (Taxotere®) or taxol, dacarbazine,

-12-
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branched chain al kyl groups having from1 to 6 carbon

atons. Representative | oweral kyl groups include, for
wez@sps2ss net hyl , ethyl, propyl, isopropyl, "-BCI/ys2004/034185

tert-butyl, neopentyl, trifluoronethyl,

pent af | uoroet hyl and the |ike. Loweral kyl groups may

be substituted, such as wth halo, hydroxy, am no,

nltro and/ or cyano groups, and the |ike.

ncadcitebing, fall olresta®t i (eefiéeibdndoellular signaling molecules;

u | ower al k ude chl oronet hyl ,
CeFérﬁlq{ dﬁ%or o%@% % glgcgft%MSgIIWr anﬁll}ai%xyet hyl , and the
| i keln Gthee raspd:tté; ahéd resdhrs irivierti @d ﬂr@ﬂ@ésabkaﬁnaﬁ@itﬁhll €8mpositions

i ncl ude, for exanple, aralkyl, am noalk
CORMRTISEE a4 1 g5t onec@gwqi gﬁfqmqgﬂ) (VIII) together with a pharmaceutically
L RBP4 RO 008 S s aon
togethd:ramthnoﬁﬂekgamcandeomgarnad koxy" as used her ein refers to

RO wherein Ris |oweral kyl. Representative exanple
of 118wethsT iraRsst Sgr‘iﬂﬁ g¥eseRt I%YF@“H%tHIBW‘eS anetbeds of manufacture of

cofmﬂé‘dh@é(é(f fokduak Eé?"’(?ﬁpteﬁ%é/crﬂ%g h&% ol i ke. As used

herein, the ter ogen refers to chl oro,
br orfn, yéi wtheo aspekts, odm greee:xpsmvélhiaim@lrd(\mﬂés cahpownds owhich are
with one nor e

n@@{}al k %g}%lé’ﬁ}%:raﬂgft{%feg C§| kﬁilftmzym’;flé laéiromstaeam etlfecgor of p2173s,

thé Wen@lidibitdradiCadeig uh %hhﬁﬁﬂc@ﬁ’tld%ﬂl EEnBHGtiGs 8P hfman or veterinary
hal ogen atons. The term "hal oal koxy" refers to an

usg | whsty inkillitioal olstgstaf kinasel pathvtay- is4indicetedr e.goria the treatment of
m{ﬁ%Lso%&/k?t G Rer ngcle gr mg\{ﬂ??ll&g iate rsl koﬁeknar gf er partlcular the

oweral Koxy rad

coltglo0géara uedfl in'tABtREmehebLRENALHCANIMER elg)@n@iiAncer, since the
-NEfe. The term "al kyl am no" refers herein to the

pregrsepion afithese gaagess R dgpendribiinondhe Fsiprefepesighahtragsduction cascade
- Lkyl
S SELRCL AT QOB MBRGBLI e TR LRI oiin

kinegse abwltsanﬁc&rdmglyhﬁﬂrd@m?n@s d)ﬂﬁﬁhe Iim&inﬁyﬂl arﬁarseﬁﬂl 1rafr¥ét1ng solid
The term "aral kyl am no" refers herein to the
CanqgRR Ueth e LTRED F%%Pmé? §0-%y P thiA dEs, Ry rﬂéﬁgélﬁi; blgdder or

coldWEhA16M disBlle r)( £ e@oﬁﬁ%ﬁ%@%ﬁ ) F! aded Bi5ad Zé g'éasfﬁl&% colon

acid refers to etaamno acid
adBnorga). L- st er eochem stry, and includes, but is not
.non-natural am no

[im nthetlc i ds. havi n
S o RER G RS ke A Bier S0 cpoRhop 15 <sipAn 1Cs with
resHELNS FeFKdBase %1%Moaihoﬁrfhﬂpalﬁﬁ't 50 Al LarkORBR" 1@51I not more

avai l abl e or may be prepared according to US 5,7% 31
tham dbqusf ¥} pbeas mhasuesdnin fhei Raf/ ek d§ltragipn besshy rdlekmﬂbed generally
herelrllloeﬁow uI‘é’regerre% iSO o}rﬁ% of ﬁ%g I{lrlle?s%tm QWiich the compounds of the present
invention will be shown to inhibit, include A-Raf, B-Raf, and C-Raf (Raf-1). "ICso" is
that concentration of inhibitor which reduces the activity of an enzyme (e.g., Raf kinase)
to half-maximal level. Representative compounds of the present invention have been
discovered to exhibit inhibitory activity against Raf. Compounds of the present invention
preferably exhibit an ICsy with respect to Raf of no more than about 10 uM, more
preferably, no more than about 5 uM, even more preferably not more than about 1 puM,

and most preferably, not more than about 200 nM, as measured in the Raf kinase assays

described herein.
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to their am no, carboxy, or side chain groups. These
nodi fi cations include the nunerous protecting groups

W@ onsosi2g5 used i n peptide synthesis. The ter mPCT/US2004/034185
"al koxyal kyl" refers to the group -alk -Oalk 2 where
al k is al kyl or alkenyl, and is al kyl or al kenyl. The
term’ Iovveral koxyal kyl" refers to an al koxyal kyl where

alk Iomer or Iomeralkeny and is | oweral kyl
or P]é‘lafé‘e Yl THiarstta rafkyl grquns thatl doynot qostast beteratames. Thus

ot LA S I 1 AL, 4 g, o
pdmhwyalheptgl oy, mmyﬁ ineaylk unde&b}sfbamw %cé E}gflg{els SThe phrase also

@ﬂ?ﬂk@f@fl& P eRers G aEb A Al ¢ grem amqlwmg ipplenot limited
tof €18 %ﬂ&ﬁh?“@ﬂﬁ&}k%}’@' ﬁ%‘vh eﬁef% > ;&ﬁ f. b0uffle: —CH(CHa),

am noal koxyal kyl 1 n whic e al

(RN OERCYR), ky FCH{CIE, G " «Ci0khEar b@]@HzCH@)g,er SCH,CH(CHs),,

AR BoREE o Brinehibint s neCEhbighSe o GiRe(CHCH,),
m@[@@(@m@g cisy! apH &JZCﬁ(@MgE 09 ICAICA,CH(CH,)(CH,CH),

| ower al k term "arylam nocarbonyl " refers

T hO S Hapt e O CREEH, QB B CELORLE(GH- Gy R GIS(CH)CE,

O R R R ot o S QBRI ey,

arldaegrar @h@kﬁhra@&ﬂsﬁnchﬁeb &’ﬁﬂll@glﬁfyl fgl'@iﬁg lsBétkyd oyc%}‘épyl Qyclobutyl,
Ioweraralk Am nosul f onyl " ers hereintot
cyglopepyl %ﬁ?ﬂe{(ﬂt syclahenivs @nd myylooc?yéfa@rissu@br@m wsumed with

S yl—~an
s B KOH 0 A UL 0 i ot v
intladal lpyihmirni allod ugfoaps, y@ercyndalcy edlkyls gheipe) And Oeftiey GIIBHPgroups.
-NH aral kyl , where the aralkyl is
Pri-Ginbe alal by ek ebt Ak Brapsbes e Hikvhewes apbepslic alkyl
r efers generally to the group
gr(-)‘%s@gavn{g lqgclﬁceg%/godgl)%or?%cl ude esters, -C(O-0OR where
” R i SAY usedrimbdiy I"lovmyalkyiéllﬂqhhdes dotH sub@muﬁe(dvmfrlﬁfsdbs}ﬁydted straight or

b Kk efers general |
brfpified b afig] Bombs BAED RoRoL e nbey Soms Rpresspiive loweralkyl
r BRMdeO% C Yy I [ s
clg?bocycIeoa?égs%}@%%e{rgﬁiggy?hgg ﬁrrpyl res%l%gﬁ r?bﬁtyl et butyl,
neppeniyl; ifnarambihyy| penafluprietiyt and rthc dikeo Lhwelgl’klyh [groups may be

sulgrlsie, il s O Snchbies) fgiyio FBE gab otibs, and the lie,
Repadsahtitive abP 0 myloostipstitiRber sndh elﬁ}ﬁirGX}LQleﬁﬁltéH OlYveralkyl include

-C(O-0Oaral kyl, where the aralk
chloromethyl, tr10hloromethy1 chloroethyl, hydroxyethyl and the like. Other suitable
substituted loweralkyl moieties include, for example, aralkyl, aminoalkyl, aminoaralkyl,
carbonylaminoalkyl, alkylcarbonylaminoalkyl, arylcarbonylaminoalkyl, aralkylcarbonyl-
aminoalkyl, aminoalkoxyalkyl and arylaminoalkyl.

"Loweralkoxy" as used herein refers to RO- wherein R is loweralkyl.
Representative examples of loweralkoxy groups include methoxy, ethoxy, r-butoxy,
trifluoromethoxy and the like.

As used herein, the term "halogen" or "halo" refers to chloro, bromo, fluoro and
iodo groups. "Haloalkyl" refers to an alkyl radical substituted with one or more halogen

atoms. The term "haloloweralkyl" refers to a loweralkyl radical substituted with one or

more halogen atoms. The term "haloalkoxy" refers to an alkoxy radical substituted with
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is |loweraral kyl. The term"sulfonyl" refers herein to
the group - 2-. "Alkylsulfonyl" refers to a
wgeaiwsos2et ed sul fonyl of the structure - S 2R-PCTHUSIWCIB4185
R is alkyl. Al kylsulfonyl groups enpl oyed in conmpounds
of the present invention are typically
| ower al kyl sul fonyl groups having from1 to 6 carbon
backbone structure. Thus i cal

t [ it t
0% Q%ynﬁ%rlsﬁﬁ gn atgis pEheetgim Shalelopisrallenkyo eiﬁ)elgs tgfa lpperalkoxy radical
‘] ' [ale] or exanpl e, nethyl sul f onyl
S@F@ggmma&rtﬁw&e 'h%ﬁsxﬁj?t})mfs. mp y y

ere 'S ne et hyl sul fonyl (i.e., where
R i s"Ashimgl' yefersrhemyih suthiqnylp (VHe. Theveened aRylasnipe'ofeydry herein to

and the like. The term"arylsulfonyl" refers herein to
the g0y %HJBH( Wer Reargl R opfceaely &rﬁfep‘aﬁsm elgried Egﬂm hydrogen or a
lafdy, tr L] 7 i | §
L5} UL B g s 0 8 e SO vt
R'hieheidrogen,-a BovaxdlkylAsr s exyl.hdheiterm {4relkiykantmo” refers herein to the

''ca wl.am ga" refers to.the_divalent grqu
sronf RGP Bt ariShRL Rl BUERT A DisFBtent Ao Brselil, an aryt, or a
loWetarQREn of the carbonyl am no group can be replaced a

| ower al kyl, aryl, or |oweraral kyl group. Such groups.
i ncl Thtetomsi aminesacsds e¢fersstochath atpltacanss betpsamino acids having D- or

PR B AT ES Y0 BB iy i s

hatvingl siés chadvesthendhlsyl lthosEBui®inhe 20 common amino acids. Non-natural
"1 ower al kyl car bonyl am no" refers to al kyl carbonyl am no
angja agldR ards commereidly axpilablg\or fpyr bopicpated agpydinggo US 5,488,131

oo RRheBl SRR Ao AL RAD e THEHE bR Sl madifiations
toitbeiammanoy tarb&tyyiok sidk yhaihhpeoupsr Mheése mbdification’ dnylhdarihe @umerous
" refers to carbaonylamno where Rjs a | ower aral kyl.
PrafeclinggroRRy carpmonly uisedinpeptds HEtesSony| * refers to the
di v r < - ' ' t he, hy: .of
R QU L M 6l LU 100882080 2ot o
alkenpl, agret all| owelkal korl alkemyt] , The teomellamatdtydxygikgliprefes to an
escri ped above. .-16- As used hereip, the ter .
oIS itk oAty r dpeilkenty exbelipeis fuperaliot or
lo{BVEMEe_ﬁ%v'I@n TR NBrm SUEloBRIEAT Bfers 16! 18 CrrbHPSAINL IS alThe term
the nitrogen atom carrying the formal doubl e”bond” (the
"arghkoxyekkivt"irofersob thérgrogp aalkylemd; O-arajkyl, where aralkyl is a loweraralkyl.

di am,nonet hyl.eneami no, . (H =NH: ) .and t hose

at o SR Rnigen Beadeteit (51 g Hover raf alkowalioD,
wisdr®gIRe BOneyiddlg "Bydro@did/ Qswerdrall@si bt OMSwéhlkyNe - The term

guandi ne, e. gi H N-(X=NH)-NH). The hydrogen atons at
"apyinplowersexyalkyld gefaes heasin fie ap epptingadexxplikyl @ which the alkoxyalkyl
is a loweralkoxyalkyl.

The term "aminocarbonyl" refers herein to the group —C(O)-NH, . "Substituted
aminocarbonyl" refers herein to the group —C(O)-NRR' where R is loweralkyl and R' is
hydrogen or a loweralkyl. The term "arylaminocarbonyl" refers herein to the group
-C(O)-NRR' where R is an aryl and R' is hydrogen, loweralkyl or aryl.
"aralkylaminocarbonyl" refers herein to the group —~C(O)-NRR' where R is loweraralkyl
and R’ is hydrogen, loweralkyl, aryl, or loweraralkyl.

"Aminosulfonyl" refers herein to the group -S(O),-NH,.  "Substituted

aminosulfonyl" refers herein to the group —S(0),-NRR' where R is loweralkyl and R' is
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sui tabl e substituent, such as |oweral kyl, aryl, or
| oneraral kyl. As used herein, the term"am di no"
WO 2608103728 t he npieties R C(=N)-NR - (the radi pel/Ubm040p34185
at the "N1" nitrogen) and R(NR )C=N (the radica
being at the "N2" nitrogen), where R and R can be
hydrogen | ower al kyl , aryl, or |oweraralkyl.
"Cycl oal kyT refers to a nono- or polycyclic,

hydgpgsnaepdpweraliey.c Bho semd radkydamriposul fiindsaryl{) eefers leyeh toathe group
| t have. f 8 backb
eSO M RS S Pis bR e ot om 1 5

ei t htarbatyborfas toxthbaivalaaoup —T6)+ er m
"het g

| oal kyl " refers herein to cycloal ky
subst' arbémlw Haferh ggaerally o 1the greup a)éf&o?ré)r e Suybu grappsy include
estdr® mC%O§ 0-1. RakRS REL qg@e a[k e,g%c[daﬂ%l Sirzp 3)tsr lié\?eliaﬁalkyl The term

Sui’t abl @ het eroat ons errp
Cpﬂ@syjnxycmhmﬂ{yﬂ brefers @enértlip genem tmxbtgh a, "can’mdnﬁlukffdarbocycloalkyl"

| Qal | ud
gl o GO PRBH PTG GEP st Sy | Woppet adf ng| Catbactfiealiol or
he]térlS@cl&ﬂE}@ Ol2YSelcB A1y |Tlﬁrt@1%93a1§7[c%r Gloga k‘éﬂers q{epéﬂ?% t group —

rng atons are carbon. When used in
C@Brﬁa@mh Whemnam igyolovat taypolpeyiskic. Clamyeiparbfher hegerneycloaryl. The

S NN N T M

1s&hmg@hu@es i ncl ude bicyclic conmpounds having two
bridgehead atoms connected by three or nore arns. An
ex an%!eetemi sulfongl) aefess b@rﬁ@dp uhe groyp mS@ch b‘tﬂzylzulﬁ])nyl" refers to a

AT .

enqﬂbjmnhnabﬁrpﬁundﬁlﬁ the presei Libﬁdnltlbﬂ ta&dtybﬁfaﬂy QY ethiRy1sQFfonyl groups
or heterocycle as used herein

. "heterocyclic group
ha?’%ﬁge‘g%mtlotoaw r%ﬂn Gfoms Helthbadkdonre plguctwst al hﬂSn@’pa:al alkylsulfonyl
I
o OGRS SEG O BER AR, IR D cxampl,
mtt?ylselfdrml efieat oieres ® estmdth?rr)p mﬂﬁyﬂﬁﬂﬁmgu r(;] epg&h&ﬁlbllq is ethyl),
of _ni.trogen, or sul fur rein the 5-nme

PRl HBURNL 1 Gres Dnrtiihe 1§ mebiso el TGRS rofer
Ity er e

e A ERal 1o ST Gl g ap aPb SRRy PNt botin B BE group

-S@mafalﬂiyllwt%hlo]aﬁmmalﬂmybdowpﬁaraihjdl | Shederar teilfohzmeiiio" aefdrs herein

i pelugi ng any bicyclic group in which any of the above
tohgﬁgﬂg%yclic rings is fused to a benzene ring or

anotAxiised hefin, @h&ﬁﬁhe'&%oﬂﬁhﬁ[ﬂb@ )feﬁefscto ith@'@ivalent group -NH-C(O)-
[ ndependent 'y "defi ned above. The term

in wigch @dmgﬁal agomtfuibe jamgde dismgen of sh carhtbnyifhtmno group can be
re@ﬁc%e]doaglggvteﬂa?k 1, 1:' %%]gr“geart og%yzg{,oga @é?ali ’ggo?@;té Fr@:iu er{B?lﬁH%S, such as
cafb@ﬁm&%@llﬁik @NI@(E@?-IO) RY land Ritfidds! -NH-C(O)-O-R, where R is a straight or
branched chain loweralkyl, cycloalkyl, or aryl or loweraralkyl. The term
"loweralkylcarbonylamino" refers to alkylcarbonylamino where R is a loweralkyl having
from 1 to about 6 carbon atoms in its backbone structure. The term "arylcarbonylamino"
refers to group -NH-C(O)-R where R is an aryl Similarly, the term
"aralkylcarbonylamino " refers to carbonylamino where R is a lower aralkyl. As used
herein, the term "aminocarbonyl" refers to the divalent group -C(O)-NH- in which the
hydrogen atom of the amide nitrogen of the carbonylamino group can be replaced a

loweralkyl, aryl, or loweraralkyl group, as described above.
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pyrrolinyl, pyrrolidinyl, pyrazolyl, pyrazolinyl,
pyrazolidinyl, imdazoyl, imdazolinyl,

WO pdod@zaBs di nyl, pyridyl, piperidinyl, pyrazi npCT/US2004/034185
pi perazinyl, N-nmethyl piperazinyl, azetidinyl,
N- et hyl azeti di nyl, pyrimdinyl, pyridazinyl,
oxazol yl, oxazolidinyl, isoxazolyl, isoazolidinyl,

nor phol i nyI thiazolyl, thiazolidi nyI l,sot hiazol y
i SOt wdlhea@n,ythe ﬁemjdgymudl@e 196 "ZH{C dyl; §6£?€ﬁ F‘}"hfiﬂes derived

PSSP SR8 e CERRIED bond e ivoen

atofi| @irfy@fy GRS bﬁn&lnﬂubﬂ%l boiide dther "i?{bposmdnstmﬂ thee guanidine, e.g.,
di substituted wth varlous sugﬁ%ltu |nde end Hly‘
diagipeipetgleneasminpy GldYy ogecheyded 5ty Giffet fgthe” nitrogen

ato%'%a’rry‘%eé ?+1ﬂqa.ﬁs1ln§163ﬂnlﬂv@f 1KY b 96r '|'3® ok VY 11 QldRdine, e.g.,

am no am no am no, acyl am noal kyl ,
HZNL«E@NH) ~Nii-paThkokydropal yteink ai(yny bbt&ermtlrdagﬂlns caty bé eeplacpil with 2

hal oal kyl he_hetero C|IC y be attached
sui bl‘?/%lhsB%mp&ci: 33 dgyeer, apfl ?fé ]@ﬂ? to those

havifgugli hdreib N Heh@rAr %ﬁaﬁoarigfefgew gienRbictibe IR-SJ(*N)-NR’ (the
arts in conjunction with the disclosure herein. U

radical belfs anhdhaiNT éni?rqgsn)—laml Iﬁl\ﬂ%}(‘eﬂﬂmytbp iradical being aly the "N2"
substi t bed h
NGRS R SUFEY R 20 R LB PR e e REdE Rt

pyr "‘@Xfl:loa]ﬂtgpefeﬁe%é Y la, mag&t dndpcﬂy&ychb hh@tél@k:ydhc Srucabydyclic alkyl
enzi m dazol yl , benzot hi azol

t I
sulkélkigﬁ%ﬂg ag‘mplyal cygloabal Blﬂgsptuep‘gsdwp iRyt %tq) 8 b@g];h%lﬁ &6 nng) atoms
in RS Ro ok Pl ALE b Qb AR BRI The ' term

"hét@idc?él@élk}’l" setbStHetdih &ﬂcyiilmﬂiq& @hbscmtt&mds thatihaey fioircl to 5, and more
aromati c groups having from3 to 14 ba,ckﬁJone car bon

tymiealisrigomat o hosereatpme Ly Misd MISGTRICRES- bSRIALIG Retgfpgioms employed in
coglr 815'1‘1)& @pﬁlegﬁgfeﬁp Sh&hliGn %fe%’l\}glltﬂ){%gﬂ p?xylg nrQRFE’lﬁfdrC Rép)ilesentatlve

oups are roups in g atons in t
he&f@jfalolaﬂcyi n’m)getﬁs mcthaiebﬁn exdinplet a‘romphdhﬁb,eplpenaylhyl pep‘emcbnyl and

ke rigRpBIRRAY SHOO R PEIFIRG WPLR hSTich Sl FHE atoms are
carbon. When used in connection with cycloalkyl substituents, the term "polycyclic"
refers herein to fused and non-fused alkyl cyclic structures. Examples of such polycyclic
structures include bicyclic compounds having two bridgehead atoms connected by three
or more arms. An example of a bicyclic structure is bicyclo[2.2.1] heptane, in which the
bridgehead atoms are connected by three arms respectively having two, two, and one
carbon atoms.

The term "substituted heterocycle” or "heterocyclic group” or heterocycle as used
herein refers to any 3- or 4-membered ring containing a heteroatom selected from
nitrogen, oxygen, and sulfur or a 5- or 6-membered ring containing from one to three
heteroatoms selected from the group consisting of nitrogen, oxygen, or sulfur; wherein
the 5-membered ring has 0-2 double bonds and the 6-membered ring has 0-3 double
bonds; wherein the nitrogen and sulfur atom maybe optionally oxidized; wherein the
nitrogen and sulfur heteroatoms maybe optionally quarternized; and including any
bicyclic group in which any of the above heterocyclic rings is fused to a benzene ring or

another 5- or 6-membered heterocyclic ring independently defined above. The term
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remai nder of the ring atons being carbon atons. \Wen
used in connection with aryl substituents, the term

wOpwbypapss i c aryl"™ refers herein to fused and POIUR28€084185

cyclic structures in which at | east one cyclic

structure is aromatic, such as, for exanple,

benzodi oxozol o (which has a heterocycllc structure

fused to a henyl group, , naphthyl, and the
heFeX@YCEx élhbrﬂ inghidey lgmgswﬁw@vcleglt@@pm w@a h&@rmtas tedlrasspartially

aﬂdrfuﬁg qﬁtﬁ%&fﬂf? tﬂ}g{eﬁreg ﬁ&@%ocp&?ﬁ gl l %Jrﬁflap @ig?a&llﬂyl pyrryl,

pyri pyri razo
wxﬂnhythyn;dlmmw,t pﬁﬁﬂilyﬂ, ,pymzbﬁﬂylnpbfrazblﬁdhﬁ?lg)|11¥1|idazoy1 imidazolinyl,
ranyl , .quinolinyl, purinyl, naphthyl,

iHH %’35 i;z @lwayl bRRSEHHYE dpYraZiny B&@Eﬁzmyaa hyl g piperazinyl,

Key. ef n 0
az&ﬁ%él%dl tg}I eontsﬁ \/31q A%Xglr? Io’lr grlg%gﬁ T@Jpl car f l&azcﬂl oxazolidinyl,
isgxaaukyh enylagyletinyln cowopphohog, of thidwelyhy esthmtolndmﬁnt | B6thiazolyl,
e f 1. t0 car bon tons |ncorporated within the .
ARG | BHOBE. RSRAE L PIUPEL SEaBE ol lgpothiazoly
b&g@gﬁgglygqmyq)’%ﬁgnﬂnt&gmmn%ﬂﬁ lpr esent invention

i ncl udé, for exanple, benzyl, picoly and the like.
Rep rBetervcnelios mokrties rcom rbgl urgnbsm@ed mxc I rodimsubgituted anplisbstituted

hose. sho bel ow.. hes tero can, be
Wil ioR s tRed cntRadry Seeae e tiopE s oxo (C-0)
alpivhihb QR=2Svhtdih ROR @E%ﬁﬁ]@}tl 6rQO$VBﬁﬁ§)XQagfbﬁfg gikiro! afk§lamino,
t he organic and nedicinal chem stry arts in

diglkpiamire iasplamingaliohealkioxss thisalkexsh aobiatkoxy 1 BweralkylNcyrloalkyl or
palilNE NV VU NO VL L LN

The heterocyclic groups may be attached at various positions as will be apparent
to those having skill in the organic and medicinal chemistry arts in conjunction with the

disclosure herein.

A g I o
0O
S IR
0] O | @) °
OH R
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\W NH -QN-Q\ . NHN / Representative heteroaryl
groups include, for exanple, imdazolyl, pyridyl,
woepsizzsnyl , azetidinyl, thiazolyl, triazolylPCT/US2004/034185
benzi m dazol yl , benzot hi azol yl, benzoxazol yl,
pyrazolyl and pyrazinyl. The term"biaryl" refers to a
group or substituent to which two aryl groups, which
ondensed to each other, are bound. Exenplary
bi aryl ounds jnchude, for exanple, phenyl benzene,
di pheryl diazene, é;é;gg | t hi o-1-phenyl benzene,
pheﬁaxy nzene, (2<N\hen Iethynyl)benzene di phenyl

ket one, § 4-phepy! byt a- 1, 3 dixny! s banzen €heterocyclic substituent, as
phenylbenzylan1ne (phen met hoxy) benzene, and the

dedcriked hd?emf erred optionally substituted biaryl groups

Incbﬁgﬁﬁq’%ﬂ‘?%)h?@f’ﬁy“(lﬁspH%ﬂk}ﬁi St HDhy FFBARSy | jmidazolyl,  pyridyl,

pi p’é?ﬁirﬁ*[” @8etidlnyl; C{hﬁ'ﬂ@?ﬂ” lﬂﬁ'ﬁﬁ}ﬂnemazolyl benzimidazolyl, benzothiazolyl,
"2- phenyl et hyny )phenyl - 2-[ benzyl anmi no] -
bem@g yldguinolinyl, 1soqu1nohny1 quinazolinyl, quinoxalinyl, phthalazinyl, indolyl,

| h | d
Ttk Saletito gt P AR il hag
2-( ?M}lg%fél@)tb @ﬁhé&lly'\duﬁﬁﬁﬁtad aheyyotichiynd yo)yehdiydrbmatic groups
acet am de

haying éromy  4eri byckrhopq cqrhop RERSIPIOHY R e HRTYIgs ROt bRy clic aryl
ng A’L)L %%d H%té%&a ch:ﬂ% %r) aﬁ% 2@%}3& cYC%l(é al groups are aryl groups in which all

ring-Ga ﬂ]%hkrbmaﬁo Ijrﬂ]g a,réS carbbnx dlherterm "heteroaryl" refers herein to aryl
2-chl oro- | - net hox phenyl benzene

grg).p[s (hamrtgaﬁenw n‘*@t% e}%ﬁfiltﬂlalf 9} D (ag)ms in an aromatic ring with the
rem eno L&t &Xhﬁ%&?ﬁ@’ ki@&@%ﬁiﬂxsde“ﬂn(eﬁh@s@&'m'connechon with aryl

xybenz 2-am noethyl )[4
subdnmlrepkstthg M) r"pehfyyc}luaatyd)k agfexdeherein to fused and non—fused cyclic

stri}pt)ll AR Hﬂogogt{] %#l 8&3 tc?thJ a{‘n A% N Lrom(a%cpguceflngs StorYdkample,
be c{dﬂ&szm%t hieh emig! ) NRdtdryédoRe falctiie [ﬂisédz‘t@rtﬁlﬂ‘lbﬁilhgf@ﬂp, ie.,

d phenyl | acet am de,
<ny| -1-(trifluoromethyl)benzene,

ylnaﬂathﬂeayd tendenelx@aplary aryl m01etles employed as substituents in
co;(g%oc s( 8 )r%qa%%% H]#HB§ cql?c?ey ple1 niéyr)lcﬁ)yqe%dna&%da%lazolyl

e h e
1n(ﬁ<ﬂ¥l ﬁgg&%%wgob?yﬁﬂ&ﬂéqg%ﬁm ?zy ngl% tﬁleaﬁg)/lly]l thiophenyl, furanyl,

. quadinghyipdenyl, naphthyl, benzothlazo yl, benzopyridyl, and benzimidazolyl, and the

k]ed[ 4- (I\I-Z[ gfhc(egyl et hynyl ) phenyl ] - 2- (4- pyri dyl am no) acet am
e -

"Aralkyl" refers to an alkyl group substituted with an aryl group. Typically,
aralkyl groups employed in compounds of the present invention have from 1 to 6 carbon
atoms incorporated within the alkyl portion of the aralkyl group. Suitable aralkyl groups
employed in compounds of the present invention include, for example, benzyl, picolyl,
and the like.

Representative heteroaryl groups include, for example, those shown below. These
heteroaryl groups can be further substituted and may be attached at various positions as
will be apparent to those having skill in the organic and medicinal chemistry arts in

conjunction with the disclosure herein.
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phenyl et hynyl ) phenyl ]
- 2- (qui nucl i di n- 3-yl am no) acet am de,
wOR(God/0828phenyl et hynyl ) - PCT/US2004/034185
phenyl ] pyrrolidi n-2-yl car boxam de,
2-am no- 3- et hyl - N-[ 4- ( 2- phenyl et hynyl ) phenyl ] -
but anam de, 4-(4-phenyl buta-1, 3-diynyl)phenyl am ne,
2(d|rrethyla no) N[ 4- (4; -
pheny|-byt a- 1, nyl ) ph ﬁ“h]acet N7
2- (et pamno -(4-ph beutaIS\S/z -
di yny phenyl am de, et hyl yl bel¥zene,
1-[4-(2- phenyl et hyny1 p ]et han- 1-one, N (M~N N

-cahb ci2- hy (4-phﬁgyhbuta? N
ﬁ}pheny rboxa m) F}/&N HN-/
N- [ & henybétt¥nyl ) phen I ] pr opamg de F

xyphenyl phenyl ketone, phenyl-N benzan de,
(ter - bt oxy) - N- [ (4- phenyl phenyl ) et hyl ] car boxam de,

2- (3- “Yhenyl phenoxy)et hanehydr oxam ¢ aci d,

3- phe phenyk, pr.opa @ e, |-Yd- thox Hhenyl ™N N—N NN-N
4- met benzem A M [N
[4- (2°phenyl et yI)phenyI]pyrrN e. The term > N

the aryl groups is a hetefogryl group. Exerrpkary
het er oaryl aryl cg)ups in

fde, for pxrple, N
2- phenyl pyri di ne, \phenyl pyricgl e, N
3- (2-[phenyl et h)'>‘ ) pyridi ne, henm azol e,
di one,

"heteroarylaryl " refers‘%g{a bi aryl group where one of

5- ( 2Npjfenyl et hynyl ) - |, 3- dlhyd\Dp di ne-

4-phenyl -1, 2, 3- thladlazoh 2-(2- phenylethynyl)

pyra NQ phenylthlophe e phenyllnldazole
(2- nyI enyl ) f

(2, 4- dlchporo ) - 4- Ipyrrole and the like.

Preferred optionally substituted heteroarylaryl groups

' nclgy gf‘eseléat 3 BQ@ F%/ dupk) PYRidE] dbhin@xdmyledili@azolyl, pyridyl,
oxy- 4- -t hi enyl’) bénzene,

plﬂere{i?ﬂﬂ %En@inﬁlz tﬁlbﬁfﬁﬂ)’ {r)2612 BBsimidazolyl, benzothiazolyl, benzoxazolyl,
5- met hyl enylpyrldlne 5-

pyRRLRY indBpyp Hﬁﬂwllsoxazole
2-[3-(trifluoronethyl)phenyl]furan,
3- f IMhe reab"tiayl"urfers to2x grosp looxybstituenioto-vehien (i atryz grpaps, which
(hydr oxyi m no) ( 5- phenyl (2 t hi enyl ))rret hane, 5-[(4-

aremeothydndeped do ieagh prhst.hare | En@;ﬁ@xfymn wydpaeh gompounds include, for
2- (4- et hyl phenyl )t hi ophene, 4-nethylthio

exampple| -glenylherae)e.) @W@w\élazzne( 34ﬁnqtk¥>dﬁﬁ%ﬂ;ﬂhfmﬁhbmgﬁe phenoxy-

bey()éggs,;, b}gltggbléﬁg’\l- éesnzgr?ee enylp%etoney (A—phenylbuta-l 3-diynyl)benzene,
Ph?lff?ﬁ%éﬁ%?ﬁ%%&?t I ')@%%é S I Rigfae optionally
Y B TR

i ST e ettty ol

acﬂﬁt%&ehe hidGino RI-pf-€1- ﬁﬁ&y%ﬁn@fﬂﬁh&rﬁl}&ﬂiﬁh&rﬁi&%ed 2-amino-N-[4-(2-

et'er baryl heteroaryl groups inclu

ph@l’%;ﬁéﬂl?ﬁ)ﬂﬁih@ﬁylﬂbﬁéletaﬁnwr Dy c)léptbﬁﬂamﬁiogﬂl\hw ¢2-phenylethynyl)phenyl]-
(3-pyrazin-2-yl (4-pyridyl))am ne,

ac&thimdeny | QZe{I&iaﬁlﬁnH)ENkml-(mp‘haﬂyleﬂa?nylbplﬁhmwtalmde 2-[(2-methyl-
propyl)amino]-N-[4-(2-phenylethynyl)phenyl]acetamide, 5-phenyl-2H-benzo[d]1,3-

dioxolene, 2-chloro-1-methoxy-4-phenylbenzene, 2-[(imidazolylmethyl)amino]-N-[4-(2~
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pyridyl)}am ne. "Optionally substituted" or

"substituted" refers to the replacenent of hydrogen
wowdaos/ozr2ebnoval ent or dival ent radical. SuitabP@r/Uus2004/034185

substitution groups include, for exanple, hydroxyl,

nitro, amno, imno, cyano, halo, thio, sulfonyl,

t hi oam do, am di no, im dino, oxo, oxam dino,

met hoxam di no, im di no, guanidino, sulfonam do,
phengteltopny!)phdnyt Javdtamidewet-phdayl-1 -fhahotybarzea k YY-(2-aminoethyl)[4-(2-

| ower al kyam no, hal ol ower al kyl am no, Iov\/eralkox%\,I
phetalethyopbpbdrybikgrboxamide a2 tityihiorgnhenglmesthyt ang sy tN-[4-(2-phenyl-

am nocar bonyl , aryl carbonyl, aral kyl car.ban
cthyielinhony acetamtidnyd- ([ Crena b sy et NaerabgrgethynyD-

am_noal kyl ,

cyanoal kyl, aryl the like. .The term
phenyPacaanidey HHEPIId dﬁéﬂ#@ﬂ%@f&?ﬂaﬁ%ﬁn%né?bd‘&ﬂa‘flﬁlae%hr%?n@ 2
of .substijt .S _int.end t 0.4@ .10 .
ergienEhdeniobR g Ry EIREE PR S pARR Y b2 A FRE ampor -
ubst it ut ed, arwl t.eroar : oY .
- idSleny B s Rl 2 i B o P B ymy bpbenyl
QLoar X r4.an nyhShd ' ¥,  N-[4-2-
8 e e S A R SR e s
éﬂﬂ%}y@? ' i dnhidbjaoStaMidRup CRR[4-@sschyleehynyl)-
phéé’%%st itu E%ﬂ%%gqﬁgﬁlgﬁggﬂt ilt u)taed onto the (- Eaichylothynyl)
ph&iyDpYirbidihQylghdURaGids, be-@anbexybihylHH[@;:(2rilenglethynyl)phenyl]-
am no, cyano, hydroxyl, |oweral kyl, |oweral koxy,
buammidear bogdphenyFRytatlti-dignyighenyl868ne, - SORKMethylamino)-N-[4-(4-
cycloal kyl, where Ris typically hydrogen, hydroxyl or
phénylmrtail Bydiyniihenylirsetantids.i t ut e R-Gisdaningent[4-(fcpliggatbuta-1,3-
a straiﬁgt chai n group, the substitution can occ

diyelyb posmylipedimide hé-ce i roheay enzepe | -6k phera sy Dphenylethan-
2-am nobutyl, and the |ike) t the_ chaj er m nus

I-cpe, g. | N4 egehBRy bRy o Py s ophep St Sr st jeBg iy loarbos-
cg@bgtitu5§% sub tifv-ent %?an ge strai Ft CF%& t h7 1 ket

anfgien i 2 helaiie‘?wl SYGRRBHEDIT dovdianero oyl ketone

SRt L R ORI iR, 2c

LR BT CRLRIL 1 R BT hophers

4-hOnBLARK G, Hcfﬁ&?(%éah%{?ﬁeﬁ?ﬁﬁ%h&ﬂpﬁ%lg function while

Feactlons 1nvo _ er “functi _on_al sites of the
COMIQH RGANR S flaBA" fifrs td AbRE ik whete oaE bPH aryl groups is a

protecting group can be attached to a solid support
hetehREAbYrdube Bxemplin chei@omiyhsylc grovgstiadutle fdreexmipld 2-phenyl-

support as the carboxylate until cleaved by hydrolytic
pyfi@inb o dshenglpysokas 8-(2-phedethpsyipydiding, f plenylyiragole, 5-(2-phenyl-

Represent ative carboxy-protecting groups ingclude,
ethynyl)-1,3-dihydropyrimidine-2,4-dione, ~ 4-phenyl-1,2,3-thiadiazole, 2-(2-phenyl-
ethynyl)pyrazine, 2-phenylthiophene, phenylimidazole, 3-(2-piperazinylphenyDfuran, 3-
(2,4-dichlorophenyl)-4-methylpyrrole, and the like. Preferred optionally substituted
heteroarylaryl groups include: 5-(2-phenylethynyl)pyrimidine-2-ylamine, 1-methoxy-4-
(2-thienyl)benzene, 1-methoxy-3-(2-thienyl)benzene, 5-methyl-2-phenylpyridine, 5-
methyl-3-phenylisoxazole, 2-[3~(trifluoromethyl)phenyl]furan, 3-fluoro-5-(2-furyl)-2-
methoxy-1-prop-2-enylbenzene, (hydroxyimino)(5-phenyl(2-thienyl))methane, 5-[(4-

methylpiperazinyl)methyl]-2-phenylthiophene, 2-(4-ethylphenyl)thiophene, 4-methylthio-
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for exanple, |oweral kyl esters, secondary am des and

the like. As used herein, the term"pharmaceutically
wWaecwspsaBt e salts” refers to the nontoxic aci dPCF/US2004/034185

al kaline earth netal salts of the conpounds of Formula

I. These salts can be prepared in situ during the

final isolation and purification of the conpounds of

Formula |, or by separately reacting the base or acid
1-(2-tienylybeazenics 2-(Rrniraphedt ghioplgmei ¢ertbutonyy-Yalts-ohemsilG-pyridyl))-

base, respectively. Representative salts include but
methryHcarboxdmidies bpdrosy-MNhrE(Stpblehd (@ -nyridydperetivdlamadh, pafrhenylmethyl-

~alginate, citrate, aspartate, benzoate,
thipprzdinesapepatlanidprolel f ate, butyrate, canphorate,

carnphorsu| fonate, digluconate

cycl %&%}T‘aﬁ%‘?%wgﬁﬁwld da E%/T’%ﬂ”bli%]e group where both of the aryl
Excinn 6514 JE BTN G S BT A o oY AP B b, s nclude, fo
oSN T, ST AP B e s e

suﬂgﬁﬁﬁw&h ﬁlaeke%oalgie %?f" m&ﬁde&.ggﬁg@gﬁm§wiemﬁan, diethyl-

al ate, panopate, ate, per
3-§yr9‘ Bamy | ips ol iR CoAt GimhyRbIDKS-rRBAbPRABIER-y])ethynyl](4-
( uccl na#,g, 92{3???1)?31 tartrate, lﬁi gc&anatgﬁb v
py@dﬂglaﬁﬁﬁbesulfonate and undecanoate. Also, the basic
ni'trogen-contai ni ng groups .can_be quateyrniz

. d with
sucOrigaslly b ier 2F k‘wbsﬁmdae@,fer%&%ﬁheagepi%ﬁw of hydrogen

. et hy| . ' . br-om .
wifl ¥ P 10 PO, SO S8-aferitipe i o xampe
hydtokylt witro, andneli iafind, cyuhd, dtaks thiopndfayhithiokmlido esidinohimidino,

as decyl, lauryl, nyristy]. and stearyl .chl orjdes

oxy; pFAIELOR TR GEHEE, SRS | EREIH S PRE N SpiboxHly formyl,
lovgér?ﬁg.‘flg hmalﬁgﬁgfaﬂéi’ BREALPEEiSo, V\ﬁﬁl%[ov%ralﬁylgfrﬁlgz;%l‘%vggalkoxy,

persi bl e products are thereby obtained.

halofovacalkiexyahi loweraioxyelkshpl alddarbonylor mminocarbonyl, — arylcarbonyl,
har naceuti cal | ccept abl.e aci d.addi,ti on salts. .

el LESSH | G RESERL PO A o 28, amincatiy

cystiohfiyl, iafy1 a6 Ghariek, PRRSRAR shKstiAkéHarfchssb&uted 9#RdrGintroducing a

aci ds 'as oxalic acid, maleic acid, nethanesulfonic,
listaef siibstwentsniscintanided &ndprly tte icectnsiembepasithatdifti thopanstance the

salts can b repared .. itu durin he fi "
ool Sebaa BT Rte o Kt drbodnatlel pad peqphrese
"subkstitute@r arﬁﬁﬁﬁi@bt@ﬂutédbé&gf, eRerbdrgl, ead kakyll' iie iaended to specify aryl,
noieties with a suitable base such as the hydroxide,

heterpatdrandelley gtsupathsbargeactofubstityied onwaahstitigd. y

accept abl e.. et al tion i ni :

2SR AT 305 L AR b Bt oo e
subfaITRC&lib Caahl Ve @eboRflabh; salrd.Samiiml, wgeno, thstdrawyd, tooteralkyl,

limted to, cations based on the alkali _and alkaline .
lowerplkpxyreanaingoarkemsth, %, dB9RmH0; FPOHUMOBoPhexsiealiyl, where R is

Wp&%llﬁ'ihgfé}oggﬁ,mémr ﬂ&éﬂl?&im salts and the like, as

When the substituted substituent includes a straight chain group, the substitution

can occur either within the chain (e.g., 2-hydroxypropyl, 2-aminobutyl, and the like) or at
the chain terminus (e.g., 2-hydroxyethyl, 3-cyanopropyl, and the like). Substituted
substitutents can be straight chain, branched or cyclic arrangements of covalently bonded

carbon or heteroatoms.
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nont oxi ¢ ammoni um quat ernary ammoni um and am ne
cations, including, but not limted to anmoni um

w0 edosaseshyl anmoni um tetraet hyl anmoni um  net hpCEHIB2064/034185
di met hyl am ne, trinethylam ne, triethylam ne,
ethylam ne, and the Iike. O her representative organic
am nes useful for the formation of base addition salts

< SRe ety BIGE: MY SRR Poee 1R T3 M Bony! group
whitgrt Beerd QeerifRAWVItIPHA JRAE BEhERhIyYsBE eaBbRYIEacEE hdkecting ester

refers to esters, which hydrolyze in vivo and include
gropho septloped br dddckd onvrproteeidiliey cinhoxHie Beidafinsteny while reactions

. |l eave the_.par.en 0 nd or a |t f. jpt-abl
TR R R R A S
profRALF BRSNS IcaR(deyattrRePta Rl @l tuppsiti wh&abPaly kbMpound remains
acids, particularly al kanaoi c, al kenoic, cycl oal kanoic
conpgeted [tk Hieewilidi suppet as the qarkeryiate waiditleavry oy dydealrignpethods to
i V. | v. ha y .
B S BN B BBl SRR, RN s e
fOI’&f(ﬁIﬁFI@?B)WGMmi dsfaa% e&onbarymhﬁdﬁsandalm ljkeat es and
et hyl succj nat es. e term "pharmaceutical Ly, t abl .
pr o8 heyginythederme r@aﬁn?cég%‘faélytaﬁc;ﬂﬁ%ﬁ% Sfﬁ%o gézf%rggo ﬂ?e nontoxic
aci@m.r}?haﬁlgi@% wads rﬁéetafo ?ﬁﬁtsp&ﬁ(gg %ﬁ?gg@t 6131%1%111& . a1Rse salts can be

e scop sou j udgnent, suitable
prebared s eiti durtmpntha dinalrisblatiomand peiicetonbf thercampoands of Formula I,

T A -
acifi€@S 8RR Es REMRAY.E / RFﬁ%se'h@attiin, saftfdn8LAS Wut Re Tk 1ihi@dd to the

I nten ed use, as wel as the zwitterionic forns, where
folpoesg:bl ecetatt, adipatco miginatels citfate, spitaianbenseateThenzaesalfonate,

."prod " refers to co un t hat,. are _rapi dl .

bisp iR Pl SRR D EOTPRaR TR SihaaRl i pepapepropionate,

do&é&?lsﬁﬁﬁ’t\é? topmsuBondter eMasipRnbite Y dlyebiophésphateb! Geshisulfate,
A horougg di scussion is provided_ in T, H guchi and V.

heiSredebea, Bexandategs famaniis el hysepehletide. syBydspkromidg,.  lydroiodide,
of, the.A C Lum Serj.es, ' rdq:B..

2 e fuSo Ry YIRS RO PSR i Brpac, 2nats

aleARMfoa @8, RhaliECebinbae] pdstinsd,apenulfand Ppligaimoionate, picrate,
_Press, 1987, both of which are iIncorporated h?rei n Eo)éé

pivelsie r BIPENAtPh SUEERME: Saleier tarfae dRiopynale, dsfolygnesuliopate and

unégzgﬂ?(aﬁ@ n AQ§0, heo %L%{f 'rl?gt!ré g}é Icﬁggg%% g%éugg ;%flla 'BE g{\}%{ehﬁﬁbcp&fith such

nase, ’inclu or cers,
agQUchs psveeAkylimatides steh . methfl, tthel, Ipuoygs, andanwtylehdqride, bromides,

anérgéiigti;sg'qig{gﬁggﬁ?{g}e%;ﬂ%ogon) ; néieelt o&,gd&h&?,{%@[@m&gﬂ gpl]ffates, long
ch20 $R0FR) such Ys HE:%H,SIE@J ﬁigri g FRR IS hRridet Sromides and iodides,
y Dbe, r exanpl e,

I nvention, ma phenyl ,
aralky] halides like benzyl and phenethyl bromides, and others. Water or oil-soluble or

dispersible products are thereby obtained.

Examples of acids which may be employed to form pharmaceutically acceptable
acid addition salts include such inorganic acids as hydrochloric acid, sulfuric acid and
phosphoric acid and such organic acids as oxalic acid, maleic acid, methanesulfonic acid,
succinic acid and citric acid. Basic addition salts can be prepared in situ during the final
isolation and purification of the compounds of formula (I), or separately by reacting
carboxylic acid moieties with a suitable base such as the hydroxide, carbonate or

bicarbonate of a pharmaceutically acceptable metal cation or with ammonia, or an
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phenyl al kyl , pyridyl, pyrimdinyl, pyridylalkyl,

pyri m di nyl al kyl, al kyl benzoate, -24-thiophene,
W0 biospbmese- 2- car boxyl at e, indenyl, 2, 3-di hydr oPemes3n4/034185

tetralinyl, triflourophenyl,

(triflouromethyl)thiophenyl, norpholinyl,

N- pi per azi nyl, Nnor pholi nyl al kyl, pi perazinyl al kyl

cycl ohexyl al kyl, indolyl, 2,3-dihydroindolyl, 1- )
OIZRRG {PFINEAr Y sgeddanortrigdiayy aminge | Bhgapasgptically acceptable salts include,

i 2.2 1] h = 2-v] rr ol _k.di-n .r ol L di n-
R e C A R R L —
sodsumx,dithiuyl, potassiamptaltinma dagpssivth, alininoed edlisexylthe like, as well as

nuclidinyl, imdazolyl, benzimdazolyl

n %)ﬂgmplﬁﬂ@nﬂ@tewm@m|w’ aIB’ﬂ@afa’éi_@Flﬁo including, but not
iR arﬂﬁ@ﬁlh%? a{e%ethypﬁlﬂﬁ&ﬂnﬁnoﬁ%sﬁtgg&w 't(l)rhlyl methylamine,

ani sol yl, quinofinyl, quinolinonyl, ,
di:pi_ep&ryﬂad_,na’_hk,ylts'uieﬂgwmne,g Keiéthplaméme, | ethlylanphgemhdi the likel , Other
regxlﬁ:g%{%}%}enﬁlg%{: ?%p&]%%e% gge?/fﬁ]: ﬂﬁi@g?]fl’o’rmz%:}/o% 8P %g&y!&cﬂiégrll salts include
dié’ﬂﬂgl'aﬁﬁﬂléj lethyftnpdiBdided bitMholairdl &2BRANamInG, pi _erazinf anld the like.

hydr oxypyrrolidn- -yl, dialkylamnopyrrofidin- I-yI,
and As us¢d hersin, dthe-térm y'pharwiabéuticalipnyactaptabl sttt "utedets iy esters,

neg..or re substitutents selected from:t rou
wBR 0o TRE T PR b SRR B STl 0 R vy i human bocs 10
lesehihit iphieheebrapound o Risdalt!thiéresk. agiifBle dstr BPoupsthQude, for example,
sul fonyl , tbioam do, anidino, imdino, oxo, oxam dino,
thoger dala fenmn pharpacgiticslly asaenteble @livkatict eatbonydie, acids, particularly

CALRO% eﬁ%"@é@%@}’%&&f é‘l?é%ﬁd%% qLaenALLY gash allol or alkenyl

iy

a

ower a Wer a am no,

mbiatyoddvasiagddasiyhas noneiosd thai Yadal®yon, atéhky EgafipeB YK particular esters
. am nqcar bonyl , | oweral kyl am nocar bonyl , .
mﬂé@% RS PRIFS | RIRRIBARS; PHRT#B% apybiiea and ethylsuccinates.

car bﬁ@ﬂe&?‘é’@%ﬁﬂ%ﬁﬁ%ﬂ? GaL W&{)Brr(])?%ﬁy sC 35 RO herein refers to those

aral kyl c et eroarytcar
proditigs ofthalckmboandsafyhe pratdny intviehidon whichaad, kyithin the scope of sound
| n, ot her, enbodj nent s,

cyanaal kyl , ar. and the, like.
it ettt Sl HoghiesRyin CQnigt W e iswaga ) Bimans’ and lower
anfiHA§ Withdhetn i n -

hydr gﬁ%ﬁ?kyl%ﬁgﬁgﬁﬂﬁiﬁ%ﬁ%ﬁgﬂsw gﬁ%@%& p de%lgllfke’ commensurate
with hatasphattie hohefitaisk oatyp read ydffective fdratkyip imteyded use, as well as the

k Ikyl ph l, h h |, dihal oph l,. .
P RRe A ere PSRk SRR POyt HAF dpreiipr; The tem
"pRIJERT YR B ® PN 8Mbouriik KiAtt 4é Qﬁﬂi@l?’ytlransﬁfﬂngg RASAY to yield the parent
sul famoyl phenyl , bi phenyl ,

nitro henﬁl , acetyl phenyl, A
Compra@m%@g?n E@bpye c”?mn%? hlqzhmmlid ﬁy ﬁ‘r}@nqlmxypﬁﬂagd., A thorough
iR PR RRLR e BRLRIT V- R B B gt pfipgat Detivery Systems,

Vdiel£ndalye Wy 8l Byhipbsiom Serfdd! any iPBERMId B. Roche, ed., Bioreversible
(l., 4" -bipiperidin-r-ylcarbonyl)phenyl,
Cagigers i dPesDgsigh edypeticam Bhepmasetical dysbqsiasiopl and Resgamon Press,

198}, 16l S0 BRI CorpleBus R bURTEBIE ™Y oo ophenyl
br orithpheny cancaat egfre ny keanddt di3bBEOHACBI be beneficially treated by the
inhibition of Raf kinase, including, for example, solid cancers, such as carcinomas (e.g.,
of the lungs, pancreas, thyroid, bladder or colon), myeloid disorders (e.g., myeloid

leukemia) and adenomas (e.g., villous colon adenoma).
In illustrative embodiments of the invention, A; may be, for example, phenyl,

phenylalkyl, pyridyl, pyrimidinyl, pyridylalkyl, pyrimidinylalkyl, alkylbenzoate,
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di f 1 uor ophenyl, di bronmophenyl, fl urorchl orophenyl,
bronocl il orophenyl, trifluoronethyl phenyl,

wao eioslosmsdnet hoxyphenyl , al kyl br onophenyl , PCT/US2004/034185
trifluoronethyl bromophenyl, al kyl chl orophenyl ,
triflouronethyl chl orophenyl, alkyl fl ourophenyl, and
trlflouronethylfluorophenyl -25-1n other illustrative

t|on su [ uted .
t c&mg§%S?Q?I®h§Jary eteroé#?‘l sg%%di dﬂ?%ﬁ&nd tetralinyl,
tnfbnamhbmyl suttﬂﬂbﬁmhedlyb)thlupﬁaﬂgs,t i tmt)@ﬂom\ﬁnyl N-pipéraginkl, N-

i mdazo

mog%aiﬂlﬂ?%% PlPth?{Zﬁé |4 éysiﬂha&ylhl}fvl tndpbéaoﬁyi dihydroindolyl, 1-
ace%h%@?ﬁfﬂ?&oan@%ﬁ%ﬂ%%ﬁl? ShpekLa At IR o

-yi he plirkbdinvikylefyhay 4beniso@sindmetgighgnyne mbxamorye 1ndazolyl

AU b T LR oA 0 b oot g
pheﬁ?ﬁﬂﬂhﬁ&bl&y kb AR nathy 1N Qs ng)thﬁiafbnyf’ lﬂe%%gzlkﬁ%‘feg gﬁﬁﬂ&f? %msolyl,

di no, "i'm di no, oxo, ‘oxam di no
qulmhrufﬂ,rmunogmalmyldphwylsglﬁ¢ﬁ§dnﬂ1m¢hlkydsaifbnydy9H -floomreny 1 -yl, piperidin-

’YL ?fllm%rn ?‘ﬂ%@ﬁaﬁc (X.\'gcr)ﬁ%’h:,(\gylrcgq alﬁ %Hpgaeo}ldpﬁtgyg)mendm# yl,
pyrtolided-alykepraal v yd- dla@éﬂéﬁl 1CI H?&Mkypﬁf@hﬂﬁqaj?lb&Blﬁylammopyrrohdm-

| ower al Kyl am nocar bony

1-yhendrlot'yupipemidiyt L mwlaclkywnbm mlatmmd/by one or more substitutents
sele%?erdbgf)(%ﬁc‘(!g %{)\%{ %gllhs oar ﬂ‘%a%%»oﬁ@l{f’y lcg:fe%{ob YO 'and substituted or

unshlﬁtmte@amhk)y lirﬁﬂ;bb@ﬁt)ﬂsulf&h}i(yﬂlﬁ(fahﬁdo amidwa) Hyidino, oxo, oxamidino,
1@ yanoal kyl , aryl and the like. In other representatlve

dfRont Enigino, hguanidians | Bronamidy, s pbexslut Bemyk  loweralkyl,
haldg?@lﬁ%ﬁ&lt 1 %1%%&&&&%6}12\11}[6&&8@&%& atlo%gramgd 'hgﬁﬁ]oweralkoxy,

i'nventi conmpoun he I'nventi on
lowerathoxgtelkyl, oalkgiear’thsz], aminocarbonyl, loweralkylannnocarbonyl hetero-

cyc]&?fkyllkiérfe@ﬂgﬁag%l?xhen m no gx%l%%%%ﬂéy?axﬁm%l;?rﬁ())lﬁyl ary){carbonyl
aralRy 10BLBHY 4hétfe?oa£>{1éar[>éﬁ>ﬂ' fhﬁ%@fﬁ%ﬂ %&fﬁ] F’%E{MLJS A Afhaliyl,

a:ﬁ@l{nazo |n- - oxy pyri di ne-2-"car
Cyapp h@,r[yl Q;l 9 f4 I pthek embodimentsy ) may be substituted phenyl, such

?%?EXT“%’% %Z@s'tl%tﬁ?%g@gﬁ%%@ﬂny DS as Aok am iyt
pheﬂﬁeﬂhélﬂy@ﬁﬂeﬁﬂ} @&Hll(bﬁflﬁén‘yﬂ -akokly bR, - MIREEy PR T IRb RN Sheny],

oxan1de

halcxph[sn\lsér fl{halophqmyﬂ,l hﬁi@&ilméphﬁ}lly) phedonikgsyphenyl,calkylhalophenys - alkoxy-

halo[pbgﬁ%ﬁ,r 2 ﬂgl ﬁlgetnﬁ yl Ry fk)@re)ng rﬁgj)lﬁle%lz acetylphenyl, sulfamoylphenyl,
bipt@dih ailkbkfblﬂﬁ‘xelﬁk']} 0¥yl oM¥x BB P Ytie }rlﬁgﬁph%n ar&an@mrﬂﬁ@phenyl

4-1(2 {[4f uor o- 3- tr| Iuoromethy enyl | am no}
morghelpykdiennl dietajeqys ylp;hetemqyélyipmaylbdwmu@lylalkyl-

phex§71 nﬁfrg%’l%)}féngi 3%4%? p(eﬁﬁfnhy r?;é 83@%@%&%1 i 1%11} -5-ylphenyl, and
quinqligiyiphenyl- Inyst c(t{ler qn@l;ﬂdgnymsge%hyl syibstituted phenyl selected from the

group consisting of chlorophenyl, flourophenyl, bromophenyl, iodophenyl, dichloro-

phenyl, difluorophenyl, dibromophenyl, flurorchlorophenyl, bromochlorophenyl,
trifluoromethylphenyl, trifluoromethoxyphenyl, alkylbromophenyl, trifluoromethyl-
bromophenyl, alkylchlorophenyl, triflouromethylchlorophenyl, alkylflourophenyl, and
triflouromethylfluorophenyl.
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oxy] phenyl } am no) qui nazol i n- 6-yl ] oxy} pyri di ne- 2- car box
am de, N-nethyl-4- ({2-[(4-no
wheios0378y | phenyl ) ammo] qui nazol i n- 6-yl } oxy) pyr Pdi/ns2084/634185
ar boxam de, 4-
({2-[(6-chloropyridin-3-yl)am no] qui nazol i n-6-yl } oxy) -
N- et hyI pyrl di ne- 2- car boxam de,
4-1 (2- oro-3-(trjf uororre enyI

am ?‘Fa 2 Hlﬁtlif}t%e Vi elNﬁeP Valiltﬁgg A, is substituted or

o R ARN AR 4 neteroand e gt )fgmw%ﬁ.%smeﬁ of gsUbgifyied phenyl,
pyvidydt bydimyding] nigiazblganfibiAmiselazblyllebtidiazflyl, tetrazolyl, pyrazinyl,

nmet hyl ox ridin-3-yl]amno
tr[ﬁ%%]ﬂg%]éwéh%’ ks 3)2 }%ymw n@lr)ély a}aﬁbﬁh;}nbsézothlazolyl benzopyridyl,
oxy }f% g&}] 9 k&@gg)lgr}ﬁg}ggé’: Ql%ﬁhit@d by one or more substitutents
sealec{c{dzfrom dy:cgm[lﬁ cBndijthepof Rydrbayli mityqywWyasg, dald)- frdysubstituted or

- 26- 0X N- net.hyr pyr.i di ne arbo am de,
mlf“?ftgu&y%m%&% ?ro‘))“gfﬂpﬁa "Par’flif‘]1 8~ ‘led&@y}mldmo 0x0, oxamidino,
Bho® rij 2+ a
mI\I- ne%lﬁi/dlﬁﬁ (1 l?ﬁdht% pt%g%)glll flH)émaf hrrbytfi nrahm r11% qu: flrrP g}Z(%IFI n rglyl loweralkyl,

hayqﬂpmgajlgg},r ﬂQ}VmelkﬁammeMh)mmalkylmmno loweralkoxy, haloloweralkoxy,

n%()&’:ajl i ga&éﬁ‘ﬁ'@ﬁ%? %?Y?TQ %@Qﬁl?ﬂgﬁl‘é'c' lt;onyl heterocyclo-

alkﬁld%rﬂk Iaﬁhh&lafboﬁy]}{ |c)1ﬂ!ﬁk§!¥d@er§l‘lﬁfﬁﬁ}mocarbonyl arylcargonyl aralkyl-

ui nazol I n-6 { N- met h yridi ne-2-car Boxam

cal c[n(y qtgomy&@ﬂ:cmy ﬂw@pm]lkgkcﬁgho)lyl alkylthio, aminoalkyl, cyanoalkyl,
arplhéaythd 2iRk.N o %@Pﬁ?féséht@ﬂ%l dRBdimbhRF el iR dh n&; £ Gbstituted

rboxam de, 4-
orhmeuim;ﬂﬁxtédplgaidyﬂ)henyl ) am no] qui nazol i n-6-yl }oxy)-N-neth
yri di ne- 2- car boxam de, Nnet hyl [

4 ( ﬂnﬁéPWI&%ﬂ\f%f‘rMQﬁlunﬁ&% of ihs- mymt&ny fie2cqmymauags pf theribvention
O TR e drbmop s Pmins ey iy Sloml o)

mﬁhy]lcilrboxgd}mlybrl dl ne- N- mm]i @b({i{m(({e [(thiflobmethyBox ]phenyl}amlno)

q"{l’l%ZBﬁ'gl%ﬁé} P ﬂ’?&ﬁg“egg )é?%q’g]gyl ! %\In-]rr{]e(t)ﬁy%% [r%g Z{([)A{ I(‘[1'1ﬂuoromethy1)
pHén{atbh PauhaRfiud{d N HAOTEL B BIENY | | A0S Auoro-5-(ui-

qui nazol 1 n | 'pyridi ne-
ﬂu‘]r@methy])plﬂi‘—n&(]Zm{r{offqlémazoﬂlhtﬁaylw@t]W—htr)ethylpyndme 2-carboxamide, N-

mé%ﬁ}?lln{-k(% {f% Z‘Prifﬁ@ %Lyl?phengfl Omo% g‘ﬁ'ﬁéz% 1?1—e gl)gx%fﬁl?y?rfd?r?; g-e
cafBdkhmidenenack doarm medHs3 [}ﬁétﬁ&lbﬁélﬁfl)éh}lﬂéﬂ)ﬁm%ﬁﬁt Y110 -Rimethyl-

ne- 2- car boxant

PYF lﬂuﬁr?o%gb@tamlﬂﬁau‘bf@ngéé@by%&éﬂﬂqormthyi})phenyl] amino } quinazolin-6-

L R s AR S

annﬁo})qh)r@x(ﬂ]inﬁWob(ﬁ]f@ﬁdﬂaeQa&d?@é@m Q@ N-methyl-4-{[2-({4-[(phenyl-
N- et h [ (phenyl et hyl )oxy] phenyl%am no S
mﬁ@)ﬂ?ﬂi‘ iwheﬁy a@ﬂur} ywhn@ylm Jpyndiosarsatwxamide,  N-methyl-4-

T S

({%[(G{Chlc[r()ﬁyﬁxhhatﬂb‘aymhd]qﬁnﬁzolm 6-yl}oxy)-N-methyg)yr1d1ne -2~ carbox-
am no] ui nazaql i n-6-y Xy) - N-met hyl pyri car bo
é{a[ (4-2l4¢hdoret- (ﬂaﬂu(gomethyl)phenyl]ammo}qumazohn -6-yl)oxy]-N-

me(tﬁ}"l#nquidiﬁé 9I Wkg&%%?%g r@é{_ﬂb@@% g%%&%sﬁ%ﬁa&ﬂoﬂ 1n£olln-§3§l}oxy)

pyr i di ne-
N—methylpyrldme 2-carboxamide, N-methyl-4-[(2-{[6-(methyloxy)pyridin-3-ylJamino}-

quinazolin-6-yl)oxy]pyridine-2-carboxamide, N-methyl-4-{[2-(phenylamino)quinazolin-
6-ylJoxy}pyridine-2-carboxamide, 4-{[2-(bicyclo[2.2.1 Jhept-2-ylamino)quinazolin-6-yl]-
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4- ({2-[ (3, 5-dichl orophenyl)am no] qui nazol i n-6-yl } oxy) -
N- et hyl pyri di ne-2- carboxam de, N nethyl-4-
WO ¢sppsy met hyl oxy) pyri di n- 3-yl ] PCT/US2004/034185
am no} qui nazol i n-6-yl)oxy] - pyridine-2-carboxamn de,
N- et hyl - 4-{[ 2- (phenyl am no) qui nazol i n-6-yl ] oxy}pyri di
ne- 2- carboxam de, 4-{][ 2- (b| cyclo [2. 2.

)%yt}1 ﬁ‘é’ r%e%tﬁé u' bo az o4 b ox 3 L(gyéiohexylammo)qumazohn 6-yl]oxy}-
Néndtﬁﬁpfﬁddﬁé grtamdxaﬂﬁdeo) L iRaF UL M2 BephbhynetinyNafBt Y hiR¥zolin-6-

ridi ne- 2-carboxamd

yl}@msﬁwnw\c@%@pwenw Nemkihy}-4ri ArbPeplienzlediyDamiaoligioazolin-6-

d
B BB BB ey 1 ot AT Ll P Rl P A gipflgmino)-
qu)ﬁ)a)zelupﬁ¥yl)bkyPN2m@ﬁ157H@f¥1d[ﬂe®cargo}Ea(tIﬁdé[ ( 4-[(2- 1[2 -bromo- I4 (1-methyl-

t hyl pyrrolidin-2-yl)neth amno} ui nazo 6-yl)-
et pPeR Bting AP Al msLd ot P R ine 3 catboamid?, ) 4-((2-[(4-
bl Sodl b Sy R SRS e 7 i -

methgl[4-@-{ethy] (ufohylgnimazolin-6-yloxy)(2-pyridyl)Jcarboxamide, ~ N-methyl-4-

(G RSBt Ph an Rt Sy U praRy TSk he]
cafokRAZR! i n- 6-yl I}J%éﬁlleI t{{[?f K@Mfdo%rﬂ&h%)ﬁ%ﬁ?ﬂ%&mno}qu1nazolin—6-

-27-am de, 4-{[2-(isoqui
yl)ogithyrldm)‘:{?twalfb@@ltnme 6- yl B-[(2-{[2-fluoro-5-(trifluoromethyl)phenyl]amino} -

a6 UBoG SN BREHPTAiF CeT e R n NSy larritucro-
méﬂiﬂf ?}M{ehﬂgﬁﬁmg (?ﬁﬁ&@lﬁﬁm ﬁ?oxy}pyndme -2-carboxamide, 4 ({ZN[(4 -bromo-3-

[5 et hyl phenyl ) am no] qui nazol i n- 6- yl Yox
meﬁy}flpyqny amen.cﬂq@am;@ yidexy)-N-methylpyridine-2- carboxam1de 4 [(2-{]4-

TR L E DM

caftloRarh{d@; ( pheN‘hl‘éﬂivﬂ m‘[@)(ﬂ]-(n@dih}vlﬂ)}lo)phenyl]ammo}qumazohn 6-yloxy]-

U|nazoI|n pyri di ne- 2- car boxam d

pyREiRshgard Mlﬁg O o ok a@hmmmhmbexmenyl}ammo»

ﬂﬁ% %lén FX’@I gifﬁfy I%Fﬁea% Q%B ";ﬁgm noj qU| &z gll TRiE: [(ﬁ ?8%?1‘5(’@ Ayl

phbimsé}ah;&h@]}qmndzdm-@&}}@a mndﬁie%carboxamﬂe 4- ({2 -[(6- chloropyrldln 3-
t hyl - 2- (et hyl oxy) phenyl ] -

et hyl -
PRI wywﬁmﬂpm@e Dedhahndie a8 oro-
(trl lﬁp‘heﬁ%/ ﬁn36| g%@j’%\lomethy Opexyndme-Z-ceu*boxaumde,

qui nazol oxy yr| dine- xam

@Qﬂﬁ,wiméﬁlﬁrg’bﬂﬂmﬂcphgﬂmhnf-ﬂ}@%@’N—h?eﬂ@ﬂpﬁﬁliniﬁ- I
ui nazol i ridin car,bo et hyl -
S P P S e A
pyifié(i%@-@zéérﬂ)dkaﬁu&é ) inﬁ]:tlﬁy/f 11 ‘3:[21 ﬁpaz oylﬁﬁ‘ﬁr?ﬂ?ﬂﬂéﬂﬁn -6508:37 pyridine-2-

f 1 uor ophenyl ) am ho]
caqnge}n)udm- met h4{3+(biclche]2. Zﬂ]h@t{?@)damrwéqulnazohn 6-ylJoxy}-N-methyl-

pY{lgl 'I Boaﬁ%ﬁ)g&) ! gp?:r% O{Z@K} ngh%ggflgr?lfr%)alﬂngzo 111}6o gi(l)fgxy} I{]remethyl-
pyﬂchhé& ia&@m@ﬁﬁd@phﬁﬁﬂlleﬂ@mf{@ g@h&g&ﬁb&gn %@dﬁﬂﬁzo%f@aﬂ‘oxy}

2-car boxam d

ridine
pyrl%ngé@&n}f@mldﬁ, 6- Nklamhmb%ﬁ{ﬂ E(aznhenﬂeﬁlylbwpmq}qmnazohn -6-yl}oxy)-

Py YO, I B BRES R iarasnymptilamine  auinazolin-6-y):

oxy]-N-methylpyridine-2-carboxamide, 4-[(2-{[2-bromo-4-(1-methylethyl)phenyl]-

amino }quinazolin-6-yl)oxy]-N-methylpyridine-2-carboxamide, 4-({2-[(4-bromo-
2-fluorophenyl)amino]quinazolin-6-yl} oxy)-N-methylpyridine-2-carboxamide,
4-({2-[(2,4-dichlorophenyl)amino]quinazolin-6-yl } oxy)-N-methylpyridine-2-carbox-
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qui nazol i n- 6-yl ) oxy] - N-net hyl pyri di ne- 2- car boxam de,
4-1 (2-{[ 3-chl or 0- 4- ( net hyl oxy) -
W@ b@spsi28si no} qui nazol i n- 6-yl ) oxy] - N- et hyl pyr Pdi/ng2084/634185
ar boxam de, N-nmethyl-4- [(2-{[3
- (et hyl t hi o) phenyl ] am no }
qui nazol i n- 6-yl) oxy] pyri di ne- 2- car boxam de, Nmethyl -

4-{[ 2- (pyridin-3-yl am no) qui nazol i n-6-yl ] oxy} pyri di ne-
amideq 65%1@@@1 nqhﬁglﬁi,qmmq)qumazolm-G ylloxy}-N-methylpyridine-2-carbox-

L T —

a.tmd{e[ 2-4C({2-[(2- ethylphenyl)ammo]qulnazohn -6-yl}oxy) N methylpyrldme 2-carbox-
bi pépg&yg %‘b‘ yl am no ui nazol i n-6-yl ] oxy}-Nnethylp I;l/
analidﬁe 3 Lo g%_et ylphenyl)amino]quinazolin-6- yl}oxy) -N-methylpyridine-

2- %ﬂgﬁgﬂ&ﬁfﬁ ‘é[lg % %L@ [% :dﬁﬁeeﬂgﬁ&gﬁh)s@lﬁngﬁgwlgﬁmﬂ %lyl)oxy]
Pwdél{e?zﬁ@ommlﬁﬂyl p iy dhatvi-A{§3-Gauiina re2-ytenfingqhinayglitNe® 1 Joxy } -

2- ] . 4- - . ] )

oY GPORAE: | vt o it ks arpipgJauinazolin-6-yT}oxy)-N-
Henms b

R o] aley 16105 hcty!-2-(methyloxy)phen -

mmy}quma@hm@hﬂmlnméuw Zemboxamidde, N -methyl-4-{[2-(pyridin-2-yl-

TN b B 0 b bt monsttin 1

pHNnﬁBérﬂl‘J{lb}q%n{a(Zé’hI{ bA1 (3 deneyd -carboxamide, N-methyl-

] am no} qui nazol i n- 6- %|120Xﬁ pyri di he- 2- car boxam d
eny

4- &2 {L{X-@{ngﬂxpfkqg;ybﬁﬂmwypt}ly P amino }quinazolin-6-yl)oxy|pyridine-2-

aﬂ:gﬂ)ﬂﬂ}h&k“( gaag 2 f?g%l%gr%@{x%l }D%IEBH}?{?&XHH %I le ?OXY) 5¥md hex tilpyrldme

2- aarbmca}rmde nagg{2- ['(S&hldr&)pheyl}fl)ammo]qumazohn 6~ yl}oxy) -N-methylpyridine-
I py i di ne-2-carboxam de t hy

>aapoga | (%&(m@p OB PR bR bog-y 1 oxy)- N-methy pyridine-
2- _Qééfb@f F%lézn {4[6 %}g,;‘%ﬁl E) di. E@xrz% &?{flﬁ@%ﬂﬁzqﬁ azolin-6-ylloxy}-N-
ma:thy]@ylydh)l&iyqarwmmdeyl pyri d| ﬂQ@ Q[Sda]rj]lb@ﬁlﬂmldﬁlethyl)phenyl]ammo}
i Qs o N R RO B Bk ordA-methylony)-

ph@hﬂ?inﬂiﬁb}cfh‘ﬂ(a{zghﬁ 6L I mlethryléﬂhﬂﬁfen%!:arﬁ d)Ye{rﬁlaén NO] N-methyl-4-

qul hazol 1 n-6-yl } oxXy) pyri di ne-2-car boxam

[(?4{[{3[ mqeqlgflmqumt]@nmm}qdmazcﬂnydi -yhpxgpyridine-2-carboxamide, N-
m%ﬁ){l[-lg %I%—(I_ppfn %&Wﬁ@%% ﬁjog H]B%}%?n?{meazr c?a? c?xrgngge N-
méildj/lnﬁ{ LB GpHe ﬂi‘ﬁél (ﬁ?]ﬁhleﬂ%ﬂéﬂin@%&@ﬁﬁ-@%ﬁmﬁ%yndme

4-f1 uor o ) am no
2- @mibfﬁ‘@@‘lgq n46[%r(1} @phqnyhétyﬂgmlpy}qumamhmcdt]obw}(mmylpyndme

bt na ot R R B e i e epinplpinarelineG
yl]bdse}pyﬁd(n{ezz Ea(rBQMdé J 440020F(3 -’éthyh?rph@@mhﬁho]éum&@mml}oxy) -N-

riailne car boxam

ui_nazol i n- - N- net hyl
mefbylpyid qufqa{mx@m ﬁﬁﬂ o herpheny Do) onphzoi o1} ox)-

N- F‘%?BX cé;;r Filnﬂe: eny am G fiﬁ(%‘gg%?thﬂp ]éerg;fll)ammo]qumazohn -6-yl}-
ox}f)aNyI)leﬁsbf]p@hﬂmbﬁycfaéltﬁbmiﬁ;l&% g ?}lr F?N&iﬁbﬁ@l 40 opUiperdttin- 1 -ylphenyl)-
RSP ey B PR B b ey penidee-  Doaaisbdfd-Gid- (methyloxy)-
ph?ni(ljaﬁnﬁcg)ﬁr H{agcgﬁp@ Wk}ﬁ%ﬂfﬁ]&‘ %&M@e 6-yl h?@-{@'\éﬂgﬁphenyl)

0X0
amino]quinazolin-6-yl}oxy)-N-methylpyridine-2-carboxamide, 4-[(2-{[4-~(butyloxy)-

phenyl]amino} quinazolin-6-yl)oxy]-N-methylpyridine-2-carboxamide, N-methyl-
4-[(2-{[4-(1-methylethyl)phenylJamino} quinazolin-6-yl)oxy]pyridine-2-carboxamide,
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-yl) propyl ] pyri di ne- 2- car boxam de,
4- ({2-[ (4- bronophenyl )am no] - qui nazol i n-6-yl
WO 000p)3798% 2- hydr oxyet hyl ) pyri dme- 2- car boxam dePCHUSZ084/034185
[( - bromophenyl ) am no] qui nazolin-6-yl}oxy)-N [3-(
Him dazol -yl) propyl ] pyri di ne- 2- car boxam de,
4- ({2-[ (4- bronophenyl ) am no]
qU|nazoI|n6yI}oxy N-[3(rrethy|ox)pro ]]
4-Hyrilgichlore2 phenyl]amino } quinazolin-6-yl)oxy]-N-methylpyridine-

e i R
NéndthPpjrfidinblanEpamyde) Nvhieeyl-4-({2- [(4 methyl 1,1 —b1pheny1 -3-yl)amino]-

U|nzoI|n6 I} ox N- pr opyl pyr - car boxani_de
qtgna(zp n (- S YR y y% o pydepy4 {[2 (2 3 dlhydro lH-mden- 5-ylamino)-

qu%ﬁz@ﬁﬁ @l &1&){?%—‘9& -ﬁ%ﬁéﬁ}gﬁdﬁe 5 %'aﬁi%&g% R 2Ny PNyl Nfamino)-

2-carb
quingzpUn-{6{1dx} N -irletion pyritihe 2 Xehtbiorjmiven y 4 - f# Abjogephragidamino]-

q‘ﬂna(zf)gnfl(gﬂ%@gﬁl %}?M&H&s -2?0 %gafg%e%] quiti &z 6 hdiglugraphenyl)-
arf e BI1g DA ?ﬁN—‘ﬁe‘c Iﬁ@fdﬁgxﬁMsxmﬁdé{ 4-({2-[(2,2-difluoro-

-[ (4-chl or o- | phenyl”) am no]
1 Erdvﬁm@zimxohéed)ﬁh}lmdmunazqirmtrWI}pw)-hl!"rmethy]zyndmb@xmw@mde

ARl R RS A o) 0009201 St el B,
4- ({ZE- |{2(?-'057&1‘6h@§r nﬁ)ﬁﬁfhﬁ}quﬁﬂhﬁiﬁﬂﬁ 5 (B@fb N- ﬁreﬂiﬂp’}@idﬁ{eozﬁﬁarbox-

a.nlll(iQ,_ {I[J-gnqthyly éﬂ?ﬁ%e}@?}gtg;ﬁg}?e@yﬂ e?mm%?guly-azr{)%tn-g[ yl)oxy]pyndlne
I I b
2GR o et S PRSI SRR ARSI N3 Coono-

py@b&ﬂﬂi es])ptopyliphédin@spaeiokamidig pres e%({ﬁq‘(@-ﬁfdrﬁwphenyl)ammo]

rel ates to the processes for preparing the conpounds

quaRazphp-eoyl 3exy) Nr(% hycaﬁzayqtbylimgdgw-ﬁ@b%aniuﬁ@,er rredlrca{?e{@ -bromo-
PR D PE R RSES ARL TR 7 oo

anaitlens . 4-${ [(433Mir’lmﬁtdnybahir§0]@nifm&bhlh{ﬂ-ﬁ%}q?ﬂ\b{ph(mbthbm)xy)propyl]
DY TSP REE T eo. or Unei e Drapihees o fiinerelin-gry ioxy)-N-
QI IEL- mﬁahwp@a%z E%@Qalﬁﬁ%bon at om. 634 %fdﬁ%}ﬁlenyl)ammo]

St'er eoi soner result, racem c m xtu m xtur
qumaZdluaét}é}@{yl)@f propah)ywdiﬂe -2asarboxeghide, dlé’aé{t’ze[(@brmn@mﬁyl)ammo]-

quwaggﬁ%—gpﬁ 'N)'L?ﬁ cP Pflﬁ%lyi/ % r}hxlg)%ﬂ)g?] pgﬂ@lﬁg-:;fcdar doxla:rr}n e N-methyl-

O A R B Bt 0
m¢EREw%MShRYOQ£@rmny1)@hmwﬂqm:sazmhn-ﬁeyl}@9776\} meTtydpyridine-

terns a.an l,oye 0Siti nsc 9
e abrne R S R e L PRl B Mamett-
pytidafe-BtaBoaimidbi ch-hedrhaliphesd)suhslkiinHedin- 6Jyl3,~%x§lf—N-methy1
the | ower nunbered position. Those substituents
pyridine-2-carboxamide,  (4-{2-[(4-bromo-3-methylphenyl)amino](6-quinolyloxy)}-(2-
pyridyl))-N-methylcarboxamide, and  N-methyl-4-[(2-{[3-(1-methylethyl)phenyl]-
amino }quinolin-6-yl)oxy]pyridine-2-carboxamide, and other representative compounds
set forth in the Examples.
In other aspects, the present invention relates to the processes for preparing the
compounds of Formulas I-VIII and to the synthetic intermediates useful in such

processes.
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| ying on the opposite side of the reference plane are

assigned b descriptor. It should be noted that this
waoisagoe3sifers fromthat for cyclic stereopar ePCBHUSI004/034185

whi ch "a" neans "bel ow t he pl ane"” and denotes absol ute

configuration. The terns a and b configuration, as

used herein, are as defined by the CHEM CAL ABSTRACTS

I'N - APP | 8 ragr.a .

or obin O RO o By EE Bt T aRedy Hifiigped carbon
atorpf.e fach ayninthericolypabsttistedicaitbos atoivestn resulttindhd corhpsunds of the
. synthetic, internediates useful in such processes,_as, .
InVeIoBOBIEISINgG TSRS Ol HsTeRiSOTA Pha PRIICNIEE AYHRMEREbUMStituted
carttn b IRVE AN s Pé&ris%h{gr.ngA@ Q%ﬁﬁf Sdific %iiﬂ\ﬂjeglolnﬁﬁﬁres of

core may be prepared using a nunper of nethods
diadftermdmemy at ovellngs sihglskdibdtereombifseofathie. compoonds netheothvention are
. cqnmpounds of the invention may,be pfroduced fromthe .
inc gL P AR R Biio. E1C EENANy G M BTRUTAOn A Ggd berein
are 8 ¥lcRRe2BY RAP RS 1995 REBEAmEND iRl k! QiR BCRGEPAMENTAL

and in Exanple 1, below -30-K CO Owe dycol, tosic
STEREOQHENUSTRVE | 7PWVAp D). Kidiol 46he-304 597t dhk teadmOivkarit (Orte employed

PtO, H. Et.OCOClI / THF .Cone.. HC.l.. O NH at Q .
for ByRapsitni g JGHS CBRRCHNes LIS 8s 54 iR grae A s fhakggide on
whi th® prfbriedt fuBsdtuditiiies Bk @RCIoMRr lllnbe@ (™ ion. Those substituents

5- hydr oxy- 2- ni t robenzal dehyde 1 is reacted in DMF with

lyingouothetapapsteatide pbthagslerance alave nae esstgned ifedageriptor. It should be

) Xy-2-nitrobenzal dehyde 2. T . ST
nor TR bl AR REE B Goie s ¥fexmantindo oyl g means

"beR& therpia@hvdd dbmotéCaisahyd tenffuioh) The tt@hsu® Agd Paonfiguration,
obtai n_the di oxane derivative 3, which is hydrogenated

as ysgd dpxedn, 2re as defined by the CHEMICAL ABSTRACTS INDEX GUIDE-APPENDIX 1V

(1987) paragraph 203.

The present invention also relates to the processes for preparing the compounds of

the invention and to the synthetic intermediates useful in such processes, as described in
detail below.

Synthetic Methods

Compounds of the invention containing a quinazoline or quinoline core may be
prepared using a number of methods familiar to one of skill in the art. In one method,
compounds of the invention may be produced from the intermediate 2-chloro-6-
methoxyquinazoline 8, which may be obtained as described in the following scheme and

in Example 1, below.
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(1, 3-di oxol an- 2yl ) - 4- net hoxyphenyl am ne 4. Fol | ow ng
conversion to the ethoxycarboxam de 5 and then to the

wo orospB7280r boxam de 6 6- net hoxyqui nazol i n- 2- ol PGT/US2004/034185
obtained by ring closure with ammoni a. Reaction with
phosphorus oxychl ori de then yields the desired
2-chl or o- 6- net hoxyqui nazol i ne internedi ate 8. Schene

Ao45%HBr p- Bronoani lpne & N EtOH, 80 C LiH KC
NPiE K%é 17OC eBr Gryc'ggmggg@r rin
readti on schehe® 4, bove epr eseptatve-conpoun
taa” MAvent i YRRy be edt g ned byokeaEE ﬁ@k O=N
6- metthoxyqui nazol i n-2-ol 28 and with an aryl am ne, duch

as 4-bromoaniline, to obtain the correSﬁgnglng

aryl met hoxyquy nézol i ne 9, which may be ed. t ®me
obbajrm,the co Mig atioamivolmrl0. The °dedj r¥d Cone. HCI
substituent, suc EtOOCHN

4- chl or o( 2- pyrf H%])-N-nethylcarboxanide, i s 5t hen added
to the al cohol group to obtain the desired conmpound of
they i nvention, in this case

o}
4-{R- [ 4ok om‘,zlphgwl ) am no]N/ Ol  10eqPOCl Né\/©/ >
qui n29[ 1 n- 63 bxyX~62- p pyc gyl B ety caroram de SN
EoSciETe” B; Al @omig 140°C, Dift OHO Et SH R T8 o whrdo
Li Hé\/DS K CnCPBA G CH CAlcOH Exiract with EtOAG

In this scheme 5-hydroxy-2-nitrobenzaldehyde 1 is reacted in DMF with
iodomethane and potassium carbonate to yield 5-methoxy-2-nitrobenzaldehyde 2. The
methoxybenzaldehyde is heated with p-toluene sulfonic acid monohydrate (catalytic
amount) in toluene to obtain the dioxane derivative 3, which is hydrogenated to give 2-
(1,3-dioxolan-2yl)-4-methoxyphenylamine 4. Following conversion to the
ethoxycarboxamide 5 and then to the formyl carboxamide 6, 6-methoxyquinazolin-2-ol 7
is obtained by ring closure with ammonia. Reaction with phosphorus oxychloride then.
yields the desired 2-chloro-6-methoxyquinazoline intermediate 8.

Scheme A:

0 N7 SN 45% HBr
NZ ~ p-Bromoaniline )\ —
)% - HN \N 140°C, 400 Sec
Cl N

EtOH, 80°C
9

Br 0
0
= AN
_ OH LIHMDS, KoCO3 /NC\/©/ \CNHLNHM‘*
> \S
JN\\/\/©/ o HN” SN Z
HN™ N c Y ke
~N 11

10 170°C, 480 Sec

Br
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NHVe MeSA 170 C, 480 Sec 14 9 0 C, 2 days
2-naphthylanil ine NHVMe CHHS3CNN/ R8I0V GC. HNN N 1 6
WO noosioa7283 t er nat e reacti on Schene B, above, thBCT/US2004/034185
2-chl or o- 6- net hoxyqui nazoline 8 is reacted with sodi um
t hi onet hoxi de in ethanol, dry nethylene chloride,
et hane thiol and alum num chloride to obtain the
2- et hyl t hi oqui nazol i n-6-o0l 13. The desired
subsk¢ Tt to rpgetiphisehanzesd, above, representative compounds of the invention

45 bl yridyl) - N- et hyl.car hoxami de, i s, added to
il SULPEAE RN 6 MBI G2 5 32008 such
4-buiisdanilittee b whtalty kicht@eush R bRBmdthoxyqBBBAL OWWhith may be
h_s%t_ 3-chl or gger oxybenzoic acid in acetic acid results

Gafpd; He OOBIR d8p ovrafespensing @lephol1 30. wiihehdesired epibatimentpysuch as
4-BhIdEeD asiaeid in:thi.s.case 2-napht hyl.ani | i ne .
R R PR ™ s Pk bods i 15 o PR SRR sy o obtain
the H_ieslr@hfenmonnc:l hofl the- {r{v21at£di1a ﬁgt théy %51862 4}’~{|§aﬂ€4-'gi})molfhenyl)amino]-

ui nazal i.n- G- oxy}.pyri dj ne- 2- car boxani de. i noline
q@&%@ﬁ%@ém@g'&ﬁéﬂ?q&;&r)@ﬁtmﬁhﬂéﬁﬁowlﬁ Al arly

synt hesi zed, such as in the follow ng reaction Schene

C NHtsr- THF, 65C A" EtOH 80C KHVDS/ DMF N

170C/ 360sec As set forth in reaction Schene C

qgui noline2,6-diol is chlorinated with P. OCI3 to

obt .cﬂ 2-chl oroqui nolin-6-ol, which is reacted with a
desiTed am ne substituent, in this case

4- brono- 3-nethylaniline, and to obtain the am ne

substi LUyt ed qui inol. A pXtu f th | cohol OH
p %bi\s( Im[a g| Il"@t,hyl si de | n_ﬁl(;@_» m

i FRETNAA O MarEsle 7he T oReTRg Wefh a desiHed  sTON
substituent at the al cohol group, in this case
di met hy! f or mani de, to obtain 12

13

LiIHMDS, KoCO4
- mCPBA

o)
NN . /l\\/t@/ \G)LNHMG CH,Clo/AcOH
L] MeS” N zN
. 14

170°C, 480 Sec
90°C, 2 days

0]
0 | A NHMe 2-naphthylaniline )N\%D/O\CKMNHMS
nAS N [ ——
—873N z CH3CN/ 80°C HN” SN 2N

15 O 16

In the alternate reaction Scheme B, above, the 2-chloro-6-methoxyquinazoline 8 is
reacted with sodium thiomethoxide in ethanol, dry methylene chloride, ethane thiol and
aluminum chloride to obtain the 2-methylthioquinazolin-6-ol 13. The desired substituent,
in this case 4-chloro(2-pyridyl)-N-methylcarboxamide, is added to the alcohol group to

obtain the corresponding substituted methylthioquinazoline 14. Treatment with
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the desire product, in this case

(4-{2-[ (4-Dbrono- 3-net hyl phenyl ) am no] ( 6-
W@ Ri0508BDXY) } (2- pyri dyl)) - N nmet hyl car boxar ni dBCT/US2004/034185

Conmpounds of the invention wherein Y = or S may

generally be prepared as shown in exanples 1-92 bel ow.

Conpounds containing Y = C may general ly be prepared
3- AR ARG bR B0 R o R IR I B, afond 15, whicn
is teyldeakly & desited dibetuen] MOhisbebe 1-BQHIAMiIIRY lto 0Bfain the desired
qui nazol i nyl .compounds with triflic anhydri de fol | owed
COIBS’P"P‘ae of piieo prveatian.ady | thiy asee Naaethyl-4nil héephihaen-2pdamino)-

; V. LEions. (A d .DW,; Wlfe, J.P.;
q“l%ﬁ%’%&,aﬁz%&’é%ﬁf}&?@sw KA Soe 1008 120

972Qubiplisy cordpeirmiy of dictigventionpan belsindfarkyhgnihesiest, k@th as in the
ror5an be madeygl)é t:gfati ng an appropriately
‘olp&mgqeggtgqni Medt'eroaryl or aryl acid (-A2-COOH) with

sodi um azi de or di phenyl phosphor Iz,JHpIe under

Schig dt /[ Curt.l.us rearrangenest condi fli ons t s fo t he OH

crrndigjg_ll{heterogr ocyan&te (-A2- N:C—;ﬁ\ fj@/
HG nNEr TR di atessc Thede NSofyanat esEnamdc- 33- n NN
i sol ated and nmay be readily converted via known H

procedures to am nes, am des, thioam des, carbamates,
t kings@mbamat es, ureas, and thioureas. Tge conpounds of

the Taventi on are asefAl in/ [ ooor\' Vivo in
$ai ik ng the growt @ cnc ells.N Tlﬁa conmpounds
~weftused al one or i %b oS i ons“together with a

p%rcggqgguti cally acceptabl e carrier or excipient.
Sui t'abl'e pharmaceutically acceptable carriers or
excApbafosh imedaviden SélemesR aqihdine6odiebRi AbragRALSItRPOC; to
dr el i v,erﬁ rmo{i fiers and enhancers, such as, for o
obtgy ﬁﬂﬁ%{oqwgp POl HSHA et ybst deilked eumine qubstisent, in this
RPGAGSL il : , . A e ,
CasceI | ul og 21? éﬂr%glt%%l)}llngbe urbggdér?ﬁ%oaé@h%‘g%;ugggéﬁb ﬁ‘% ol. A mixture
of thelalaphokend getessiameyis(hydethylyibylimyide ib-dimethpertdanhide is reacted
.pol.yvi nyl pyrrolidinone ow el tj hg waxes, ion . )
witg dhsmgeupdthe o el SRE. in is\@fq digsthydiopmamideotrsobtain
the Of deRiY t M@dREt MIhE HRET Qafe @-ﬁ?f[i(é-ﬁf&ﬁ&bSnﬁtel;élgP?nggglnino](6-

phar maceuti cal |y acceptabl e excipients are

quinalylogeg{Zrpyridyl B-Nemeateebnxaoade. Sci ences, " Mack Pub.

Co.n.  New Jer 1991), jncorgorated_herein b

- oi DR aF Bl b whete 87 B8 s oo ety b pespared as
showh Vianétaableeneabbiv. Nadaiuaay BriHhe Sufd icci LRrally b

detectably inhibit Raf activity by anyg- of the ng&{siigysra y be
prergescds droaiibret i WO 95/061 h5%  Remprimbsdeving Vv Nymay geyerally be
preﬂﬁpézlvwﬂ)yt ‘Pre&tffi?gs %}Jaﬁ)\égy[]&b&{tgtleﬁ aa incs)’llfrll}!l,l ilsoraugrpo?in?f,t or rqu?r}/azolinyl
compounds with triflic anhydride followed by the appropriate aryl or heteroaryl amines
under Pd catalyzed conditions (Old, D.W.; Wolfe, J.P.; Buchwald, S. L. J. Am. Chem.
Soc. 1998, 120, 9722-9723).

Various other compounds of the invention can be made by treating an

appropriately functionalized heteroaryl or aryl acid (-A,-COOH) with sodium azide or
diphenylphosphoryl azide under Schmidt/Curtius rearrangement conditions to form the

corresponding heteroarylisocyanate (-A,-N=C=0) intermediates. These isocyanates need

-33-



10

15

20

25

30

detecting an inhibition or alleviation of synptons of

cancer. The anpunt of active ingredient that may be
w@oonbios28s Wi th the carrier materials to producPCHUS2004/034185

singl e dosage formw || vary dependi ng upon the host

treated and the particul ar node of administration. It

w || be understood, however, that the specific dose

lLevel r._an rticylar patient . will depend on.a .

not 508 aphlal B aca Rhafittre e Kby sreapages £ gihides, amides,

thicReedsf tab&ANES YRdcAPRhAYE dreab MdaBRurdA9dy Wei ght, |
general health, sex, diet, tine of adm nistration,

r outke edmpeimdaiosttheinvention ateeussfulgkcrieeeiasrin virouip inhibiting the
j ' a the severity.aof the particular ..
ero B o ERBRAT bt 8 R PuBRle i fpjosicons togethe
witkfd ehhinveecatidallnt adceptablegtarer ot takaidian. C3nitkige rMatthictutically
determi ned by routjine experinmentation and is within
acceRipue sEAIPTS o9fd CXCIBigREninchide s fer SxAPPIgr PIRICHIE jagents ped drug

. ¢ o . . : | '
AR RS ERIcR a G R hotl B 30! pOlpI? (lNTEANHOMER, agnesium
steaaatey talcs meneshctimralet) akidaciimrides) glagchy pelliing ciidlcdasrsthytegellulose,
be in _anmounts, for exanple, of fromO0.001 tg 1000 )
sodpm gy g‘_f“r’?luk)é?d Qgﬁmeﬂ&wémﬁmpeﬂré—&yﬂpéﬁﬁﬂaop@léfvmyl-
pyrlAEHRE, BAHYmeRingNvadad |i¥n QR:T&%% Ye¥ids, CAIAP B tli'ka,nﬁs well as
may contain such amunfts of su Itiplées thereotf to
comtntasionp of ey dwiol or wosethefoé EWhprosuitibleopharinecqutiealnacceptable

inventio be,adnm ni st ered oral.ly,, pare I
excifi g aapeHped d "RaPisRlbis B ateaticdl SeiRaey wbtogh P Co. New
Jerde® ¢19BI1h YincdtporaiiHeddin by ideldfgage unit -34-fornulations

cont ai ni ng conventi onal nontoxic pharmaceutically

ac delifrcaie earpaunits of she aompeandss of dkel inedniion ezenerally include any

i t.ed. _Topical i i i | ' | .
e B R en R SRR TR RO PO e ARl o,
by @BeCRESkifsel RH0RY assa$d Bnddh@y icCidse Hdvend efdMRPRAKEINIAKE art or by

as used herein includes subcutaneous 1njections,

detqchng g% EReRidon pheliexialion of aymplomsiodserienal i nj ection, or
| ”fﬂ%' ﬁﬂo&%%@gi:%eﬁl e {QnEﬁﬁ?Hla B SRliRdd {AR .’thef Hrrier materials
exanpl e, sterile 1’ nfectabl e aqueous or ol eagi nous

to modywensisonpde dayagbefofmarwill agddaeadindi wiwnt et st kirast and the

art using i t.apl e di spersing or wettjng agents_and |
Pﬁ%@%éﬂ%{%‘s %&eﬁltsgr?t}% eﬁ) Y. e i@ dprsionds faw%vebrthﬁéh%\me@rﬁc dose
Jevel®¥ Al SRR pali&ifivif deg&ﬁic&lﬁgl avar h“&f 8o including the activity
suspension In"a nontoxic parenteral "y accept abl'e
of thi $peeific cmmuhd emiployedy the wgeniody vesgle, galerd] iheaith, Bex, diet, time

3-.propanedi ol .. Anong _the acceptabl e vehicl es.and
of gYRRE T, FAt' Py BRIGHEIOGy BE 21 € HETR QIR gabigtion, and the
sevé&rRY Wi @R, pARsulhS AseieCuiRAlIHY M5y deTRO !tﬁétrégﬁﬁticem effective

addition, sterile, fixed oils are conventionally
amcglnpfcm)pgjvggsi@a’ggm vanbe readily determined by routine experimentation and is
within 'the skill and judgment of the ordinary clinician.

For purposes of the present invention, a therapeutically effective dose will
generally be a total daily dose administered to a host in single or divided doses may be in
amounts, for example, of from 0.001 to 1000 mg/kg body weight daily and more
preferred from 1.0 to 30 mg/kg body weight daily. Dosage unit compositions may
contain such amounts of submultiples thereof to make up the daily dose.

The compounds of the present invention may be administered orally, parenterally,

sublingually, by aerosolization or inhalation spray, rectally, or topically in dosage unit
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or suspendi ng nmedium For this purpose any bland fixed
oil may be enployed including synthetic nono- or
waleogloges i des. In addition, fatty aci ds such BST/OB®0€034185
acid find use in the preparation of inj ectables.
Suppositories for rectal adm nistration of the drug
can be prepared by mxing the drug with a suitable
nonirritating excipient such as cocoa butter and
qamuiﬁélpnw@ﬁ@ugng/ c@ngentighipl montosics pharghageutiselly neacgptable carriers,
a(:i,hu\r 3L ah, fad rev?%é:%‘ﬁ%gl egll‘rjecij E’Eéplcelﬂ dé}ﬁgjtgﬁ‘ t13n fH&grafstot 161601% qhe use of
trdmsdgmna‘ﬁcﬂdndmd@a&gﬁsﬁdhr aﬁsu&@ﬁemalpaaﬂm r@r donidhbRRisn@vices. The
i ncl ude capsul es, tablets powders, .and
tegma fareaéeral] rpss spd s derein d@@ﬁ\ﬁés f sibegtaneens dgieptiens, intravenous,

ﬂé‘]g[:ﬂg, Basleone inert
ugﬂggrsu XStglglagﬁli%rcglgg ‘?Maﬁ@%?é t‘%)r aér)ch Such dosage
for nﬁljﬂmbltalmepammmsl f&, exampls a;‘tem]l&‘ainjemeéﬂ:et lagegous or oleaginous

addi ti onal sta other th nert diluents,
SR T, DA GBS0 2 oAty B TS Fe P RS ilipersing or
WeRS E%Emg 2R h§endieb] ngﬁ@ TR |11§§|_%[%1f1§ dfanfr?fﬁ&lso be a

% al’'so _conpri'se buffering agents et's "an
sterle infgdiablecwoiition cbIesupp@}samsd a/\mﬂtomntparantﬁr@lbaaacng@ble diluent or

Ty R R I T R —

afD ko1l éR8 $hat SHHP B SnMSyedSite Uper, Ffodki 96lutnC aﬂa 348 sodium
i nert diluents conmonly used in the art, such a

chlatids solgimsh I adpiiont sterls, f@sqd @lsger @mv‘pnﬁl@édlwpw&@s a solvent

I N LR L A

syagtidtic hdi®- apeinglscerides. ﬁDm@ﬁﬁmﬂ gatBfacidi@ueti 88618ic acid find use in the
i nvention can_ al so be adm nistered in the form of

Prepggtomekinjeatables. known in the art, Iiposorres are

gene [ I - 35- ..

O ne P A ISR P gy L by i
dmglmi;h 4 suimbleatoniyithtapestcipiegt :;Ld:hczrsy;stc&nl luttehaiid pol@ethylene glycols,

erseg i n apn aqueous nedi é -toxi.c
SA6 %0l G oFginsie e pPABTEC Al Tt A fepyppegture and will

ﬂfeﬁe@@}*aln@elﬂhtﬁ@femmaﬂdmea%%dﬁ@ be used. The present

conpositions 1 n |1posone formcan contain, in addition

t o aSclahgosagd fofms fmf mba@nhnstnaﬂemtmaymnchtdakﬁapmﬂm gablets, pills,

servatives ex nt nd th The prefe
PPV epplss i 0% FrmSp s el HBRHGamay be
adthi®6d SRS lead? %h@ 11"1@{ Hﬂ@ént %M‘l 8y m&‘@s‘e' 1Getod®bNQERht QSuch dosage
formliposones are known in the art. See, for exanple,
fommesw also EdmprinktasddsrmalQeritin; efiditignal wbstamceX|other than inert

did % e. gC lﬁﬁnca%mgl\all%\évnt\s( sruléh asN rﬁ’gg’negum s?fearate U the case of capsules,

tablets, and pills, the dosage forms may also comprise buffering agents. Tablets and pills
can additionally be prepared with enteric coatings.

Liquid dosage forms for oral administration may include pharmaceutically
acceptable emulsions, solutions, suspensions, syrups, and elixirs containing inert diluents
commonly used in the art, such as water. Such compositions may also comprise
adjuvants, such as wetting agents, emulsifying and suspending agents, cyclodextrins, and
sweetening, flavoring, and perfuming agents.

The compounds of the present invention can also be administered in the form of

liposomes. As is known in the art, liposomes are generally derived from phospholipids or
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(1976). Wiile the conpounds of the invention can be
adm ni stered as the sole active pharmaceuti cal agent,

w0 b@y/08R8s al so be used in conbinati on with onePOF/URINE034185
ot her agents used in the treatnent of cancer.
Representati ve agents useful in conbination with the
conmpounds of the invention for the treatnent of cancer

ncl ude, for exanple, irinotecan, topotecan o
otierlimd sehstancess piposonang eae formed by arapor PhingH-lsepsilat hydrated liquid

| i tez i yclaphosphami L
R T ae—
acceptable nemld, mbtahslﬁzmblmhb],d clpableba forming ligesinsaskéan, be used. The

capeci tabi.ne, and Iressa (gefitinib)., wel | as other
PRESRE CPRHo By SRS OB HponRe BSOEIBRpD RREOR of the

pré€ene HERY&H siaﬁll&%bbﬂ%%rb&ﬂfe | &3 #Qﬁs, %ﬁmﬂ%‘ﬂ‘ﬂ@ Ble $B&rred lipids

i nvention MA be used in therapeutic anobunts as
arg il ph«nspholumds hed Physphetidii ho Dessk(IRéthinskrineh @@m)l addtdynthetic.

| L 1993), which at e erein
Mo 3 AR iSO ke kBt R R 15 (Pl T Bigscott, Bd.
Meolidl ilbEe K By, O/ dHae NIV AFhAdhib P‘rKés' Newan}ke NAWE; p. 33 ef seq.

The conpounds of the invention and the ot her

(18h@)k cancer agents can be adni ni stered at the

I d
nggg/g[ﬁn grgég lcrsrr%)g){gunri’I Se&la{(: re]a: Cgergg)%;g%ln%é; %ﬁlﬁgryﬁg\éﬁras t%e sole active

pleefipestitdl @pentothey ben AlEY BOde@nin BBMbREGLYBWitR @ns Or Adrd @ther agents
obtain a desired therapeutic response dé&?jndl ng_on the
used i dhyremenhpk eanges. o Repasidti eyagsnistusalud g sambingtign with the

co uh&S ?fe)l'rﬂg gn\%ﬁltl&'i] ?oﬁﬂ%: 'tl%gltmenIB{S %&%gp n@rﬁltdE of(l)r %%}n % 1r1notecan

mnis as separate conp
toﬁ@tsaegle gancitabiret aﬁ-lﬂubgmbathh meﬁl‘kﬁ"ln Wadfbp&dm ncspleﬁﬁed taxanes,

corrbl atl o] e thera tic agents can
tegGitAina BxpioRh §gﬁﬁ?g ; V%ﬁpaﬁéfﬁmdé»n matp c@s%cg. gathracyclines,
rltﬁkuﬁd?)e SRk YaQfbidd SldeBkutih! g@%}ﬁ%&ag l(:z‘uéd Iressa (gefitinib), as

t herapeuti ¢ agénts, can be given’
wdbamheltqanmr chermothstapegteregenisuch as t anoxi fen, inhibit
|nduct on.of ¢

h th h | |
ar - o0t PSP SO b FEPHSEN Ghe CIRRHOTLBI: t Eirgpounds of the
inVéHtioR| WT bR 275 An t'ﬁ@fh%@ﬁﬁcy amblin8a% RRRAtANVh PAsicians’ Desk

activation of the Ras-Raf-MAP Ki nase pathway alters
RétfﬂéﬂC@@%dHﬂhEdmoat(il%)swhtchss Ufcombmf(q:(bh@amrbyt te&trenidesor such

TR R 3 G BB e o
I Si EieaR6RPORAIROVARhE indbntioh- afll Ofhe Sﬂﬂ@ﬂnm&?&l@eﬂcﬁ%&%s can be

2001 As reported by Donovan et al., inhibition of
dm«mxgesngaﬁdm myopmesdeth mmtlmeqitmw fosageRr iahiivisirtdgses. Dosage

1e&eh§5‘5‘19§1g a'&h\?e 93}1950%%85 le glld p%'é ol ofo the F?nvenluon may be varied so as

to obtain a desired therapeutic response depending on the route of administration, severity
of the disease and the response of the patient. The combination can be administered as
separate compositions or as a single dosage form containing both agents. When
administered as a combination, the therapeutic agents can be formulated as separate
compositions, which are given at the same time or different times, or the therapeutic
agents, can be given as a single composition.

Antiestrogens, such as tamoxifen, inhibit breast cancer growth through induction
of cell cycle arrest, that requires the action of the cell cycle inhibitor p27Kip. Recently, it
has been shown that activation of the Ras-Raf-MAP Kinase pathway alters the
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hormone refactory breast cancer cell lines and in so

doi ng restored hornone sensitivity. Accordingly, in
wor®saspett, the conpounds of fornulas (1) - (ROT/DB3004€34185

used in the treatnment of hornone dependent cancers,

such as breast and prostate cancers, to reverse

hor none resi stance commonly seen in these cancers with

P lioh SO oo SR ol SRR CEACR VY 5 SEShng the cell
cyely R AREAIRJ, tHeRbS cﬁﬁﬁfwﬂﬁ%@ﬁgﬁﬁ%}?x rBdi8ad RN (Dbh6van Teﬁ gl, J. Biol.

constitutively acCtivated oSl ne k[ nase.
Cham.| 376:4088B.a200d ht AsaeportedspoRenarented alGl ipbibéion of MARIK signaling

| ecul e tyrosj i ngse. i nhibitor a result of .
o el o Bt PRATES, AREEosc o0t e BiurrSTahyFars of p27 in
hdpioh€ Méfactdhyt bredd\ARGR B IREE afll HESS BoihS 309MEAd hermone sensitivity.
G eevec initially, but then relapse |later due to

Agcosdinglyn ée opemspack.i thy compatndsef formuies (Bbt (X) meayebe used in the

B oA BB et SR BT B P e B epngeps, to reverse
hegfbee tesistdnoe astdiohBseen fhthbie daRgers Wit cohvehtions AtiBamer agents.

in the sane pathway provides additional protection
agai s hemaiolagicah cednesrss sueh s whtoRis gnvelogesewy dewpyia (CML),

' 0 i:v.ent. , ] 0] f
oSy 003 o LACLAONCTY! B0, R FRIROIGRA bt
tytosmst kioase. adiie taffiicedd papimts asuchpasive e @Gesvet,na tshall molecule
t reat nent . qf. .hemat ol ogi cal ,cancers, ch as chronijc
o SELERS Shyert oLogl opl sapcecp e as EloNE
pakiSits St e@vahbed ﬁ@geaailsél:a%g%spgﬁg 3¢k NdliaRg gﬂlli lﬂ;/eygslapse later

present invention w e understood nore ré
duedb gevstencetqynfangng olutaions gn éxearpl dsnaseidomiainar B2 vifro studies have

aePigRAET ot A, ool o A0 oS’ o MRS Ctteces.

adBRRIINE SENIbAnk VRIoR BRNCHR MEnakOlin UBE damhe! PRANGATRRINESs Qfiditional
the follow ng exanples may generally be prepared in

profeetanmdegaenst wiststancereonfsrringinnigtipns cAcrordinglyEieanither aspect of the

i AR SoBboms S i Rer VD Ase Biedin oy biggyn wit o east one
additioyiall alyen},) subh st Giebear] BE XiadMtrdemed? of MemaIRNQeH Gancers, such as
(4-{2-[(4-bronophenyl)amm] qui nazol i n-6-yl oxy}-(2-pyri
chigpig yyelqgaraus yeuksrid VLo e TSa QT ey tegistance tsl thewsleast one
nt hesi s of 5-nethoxy-2-nitrobenzal dehyde 2:
adiﬁﬁ@%%Ifgycontaining 5-hydrox§-2-nitrobenzaldehzde
(| edhhei preRift imvedtion will be understood more readily by reference to the

following examples, which are provided by way of illustration and are not intended to be
limiting of the present invention.

Representative side chains for use in the compounds of the following examples
may generally be prepared in accordance with the following procedures:

Example 1
Synthesis of (4-{2-[(4-bromophenyl)amino]quinazolin-6-yloxy}-

(2-pyridy]))-N-methylcarboxamide

(¢]
Br N (@) l XN N,CH3
N/”\N/ =N H
H
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i odonmet hane (I.leq) and potassium carbonate (Il eq) was

stirred at roomtenperature for hours. The resulting
worRoos0828was concentrated and partitioned bet we€rusionyh34185

acetate and water. The organic |ayer was washed with

brine and dried and concentrated to afford

5- met hoxy- 2- ni trobenzal dehyde in quantitative yield.

VE: = 182. Step 2. Synthesis of 2-(

, 3- dl R spmpopng | (f= {2 [§Ebrangrhenyharmisp kywnsgeliz 65mhexy }-(2-pyridyD)-
N%&hﬁegrkéieﬁﬁl{d?Wgﬁﬁgéﬁﬁie‘abﬁ%lﬂ hyde (leq), ethylene

gl ycol uene sultonic acid nonohydrate

Ste @tg thb& M. ated to refl ux
19 a%-6ff§uilllﬂattﬁ(g‘I pa%giogs or*?%@ ours. The mixture

vvas Ah anxgion cemtainingd Sd'rydrqo:ars%anirthmzamhy® pllag) di DMF with

R CA SRR AV RRER T S ——

16dirfie The réultdrg(mixture was concentrated and partitioned between ethyl acetate
- di oxol an-2-yl ) -4- et hoxyphenyl am ne ‘4 A sol ution of

angd water3_TegptatEe layey wis washet tvgibybrine andtdrisd end emecepiratgyl to afford

d.w t.h .sodi um acet at e
5@1@%@%@%@&@%@ Hﬁ%’ﬁw&&% g%tﬁatﬁ? %glgq) and hydr ogenat ed
MishnvagPargrapparatus at 50psi for hours. The reaction
mxture was filtered and the filtrate was concentrated

to ftee22 S&hth@smi pDH3-01.Anti ol dn-2yivet-heihoskhdnyitabénrend B

N (2 SR i ity sFany O BERo A5 e b ke and -
toIHe{Ei’@ SLﬁfo%'iJ‘é/dld ﬁfb‘n@ﬁﬁi‘r&é gﬁtﬁy&clarﬁoﬁﬁ 1nV‘{%§Jeﬁ9 %%P gd to rgﬂux with

- di oxol an-2-yl) net hoxyphenyl am ne
a Dealeﬂtayk aamra‘els (fgzr 26 dwyurs. nThedEniatur® was thitre comaotrated and passed

B P e, Bt Pl oma et e R vtz enzeny i 85-

9088y RId. The organic | ayer was washed with brine and
dried and concentrated to give

MBE Y21« +236di oxol an-2-yl ) - 4-met | i oxyphenyl)
et hoxycar boxam de as a el | ow sol i d in quant tative
yi el P M5y Rfbgsiso 3 eHhoxerheayigmine 4

Emoxy - Midifsdd @y I(I § fB%ﬂ%@o&?rlbﬁﬁ%%&%ng (leq) in ethyl

acetate was treated with sodium acetate (0.08eq) and platinum oxide (0.06eq) and

hydrogenated in a Parr apparatus at 50psi for 16 hours. The reaction mixture was filtered
and the filtrate was concentrated to give 2-(1,3-dioxolan-2yl)-4-methoxyphenylamine in
quaptitative yield.
MS: MH+ = 196.

Step 4. Synthesis of N-(2-(1.3-dioxolan-2-y1)-4-methoxyphenyl)ethoxy-

carboxamide 5

Ethyl chloroformate (1.2 eq) was added to 2-(1,3-dioxolan-2-yl)-4-
methoxyphenylamine (leq) and triethyl amine (1.2 eq) in THF at 0 °C. The reaction was
completed instantaneously. The mixture was concentrated and partitioned between ethyl
acetate and water. The organic layer was washed with brine and dried and concentrated
to give N-(2-(1,3-dioxolan-2-yl)-4-methoxyphenyl) ethoxycarboxamide as a yellow solid
in quantitative yield.

MS: MH+ = 268.
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N-(2-(I, 3-di oxol an-2-yl) -4- et hoxyphenyl ) et hoxycar boxa
m de was di ssolved in acetone and to it was added
whyasosnBdric acid. The mixture was stirred atPEDUR2004/034185
tenperature for 4 hours. The solvent was renoved in
vacuo to give ethoxy-N-(2-fornyl-
4 met hoxyphenyl ) car boxam de quantitatively. M5 M+
|c5) 6. Synt hesi s of 6- net hoxyquj nazol i n-2-ol 7.

Iy & z P) DEHLOXY it = a‘/ﬂ.’;ﬂ.m "4 32, QY Pl y

bat hnjteer ; He '

e hl}iy(- POAHIE): H‘i&ﬂwmghew FosyRsamide yios dissolved in
acathie chrdntb fithevas emided dntdrevhlarici acidwaFhb enixédet wad 3Grr&@l at room

i n an autoc] ave r 16 hours. The brown sol.uti
teiPe R it R B s9IVe QPN S G 10 T BTG - formsl-
4-SRARIpERY BarboxMFldL QUaAgiveUpb] ect ed to chromat ography

to gi Ve 6-net hoxyqui nazolin-2-ol. Ms: M+ 177 Step 7
MSyMIest 4f 2- chl or o- 6- net hoxyqui nazol i ne 8

6- met hoxyqui nazol i n- 2- oI (qu) and ohosphorus

oxycHrppi exnthesis obermeihexyen 2 hours. The

reac G '

sodi Auln%m Cbnﬁﬁbeév%é;?&ob‘ﬂ%ﬁm?@&&%gbl tc 618&‘ F@FIS’ i0¢ 5&?{;@5@%@\4 Fdf? 1 hour.
EﬂhomNn(QFﬁhﬁylAa-SneﬂMXypheM)edrbbﬁﬁmﬂe rw&tdd;iéd amdath&tr&uﬁtnﬂt solution

wat er. The or nlc | a er hen shed with brin

wefy hestpddad 306 Vefio 16 haie bagip selien pigs treated with
h‘é{ﬂoﬁmﬁg&gf&ﬁ gl%@ 1%19!4% RGBEQRGdIN hgX ?ﬁl { Ras subjected to
ord | oro oxqu|nazo I ne as a"belge color
cmmatdgraphﬁOygweeﬂ—metHVByquﬂmzohn29(51 Step 8. Synthesis
of (4-bronophenyl) (6-net hoxyqui nazolin-2-yl) amne 9
M3: dHl-orol B- net hoxqu nazol i ne (I eq) and 4- bronoaniline
(2eq%Jt B a3t han d 519 816 h. The
mi xtUure wE S SRR AR s # e i ough a pl ug of

si | |6¢-ﬂleﬂﬁ)xyt11§ﬁhélzohn—2 01 (leq) and phosphorus oxychloride (2-10eq) was
&H*Ebr omnghenyl (6- met hoxyqui nazol i n- 2-yl % am ne. M5
re oups. 9. Tgy ﬁ’pm{s@insmgﬁure was concenirated and neutralized with

SO ém}%l‘f ﬂilgelllécpg&o |’['hE S (94 tra% was partitioned between
rormp%ée)”n ?1% qui nazol 1 n- X nl AePd h TR

eth\ﬂSadé% @dd akatdf0 Ihe‘ Ofgaihﬁ hgerr svas then rv@ahéd @ﬁth‘rbmhdu rdeied and
was concentrated and purified on preparative .
copRFBifiRdogr AR yrudey Wah Swhiected ﬁolyigm gléfematography (10%Acetone in

hekahd)4o Qﬁeﬂf’i’ BRABY]-6 2R QHInRAARE 1282 Befde color solid in 90% yield.

MS: MH+ = 195.
Step 8. Synthesis of (4-bromophenyl)(6-methoxyquinazolin-2-yl) amine 9

2-chloro-6-methoxyquinazoline (leq) and 4-bromoaniline (2eq) in ethanol was
heated at 80 °C for 16 h. The mixture was concentrated and passed through a plug of
silica to yield (4-bromophenyl)(6-methoxyquinazolin-2-yl)amine.
MS: MH+ = 330.

Step 9. Synthesis of 2-[(4-bromophenyl)amino]quinazolin-6-ol 10

(4-bromophenyl)(6-methoxyquinazolin-2-yl)amine in HBr was heated at 100 °C
for 16 hours. The reaction mixture was concentrated and purified on preparative
chromatography. Lyophillization yielded 2-[(4-bromophenyl)amino]quinazolin-6-ol.
MS: MH+ =316.
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M. M+ = 316. -39-Step 10. Synthesis of

f4-{2-[ (4-DbronmophenvDammolqui nazol i n- 6-yl oxy}-(2-
WEEos@37128) ) - N- met hyl car boxam de The m xt ure coPCHURSI004034185

2-[ (4- bronophenyl ) am no] qui nazol i n-6-0ol (I eq),

pot assi unmbi s(trinethylsilyl)am de (4eq) was stirred in

di met hyl formam de for 10 min at roomtenperature. To

this mxture was added .
2 of N i Hauinazolin-6-yloxy }-(2-

@W%l 2eq) and mcro vvaved for 6 mns

n mxture was then concentrated

and Pl t inhixoned doataiag e2-fintbramepkdngl)amitholaiiagzolifitizol (leq),
organi ¢ | ayer was separated and washed

pofpsSEEnbIs(frithethuda W)rnide ke trastsagred my #im%ﬂ??ramge for 10 min at
roBfne Pa¢ éré( £hro n?{) O9fLaP h¥m¥ d degh4- {a%ddd( 4'(4-&%/1]'05‘9(%[_ I}rfgdyl)-N-

br onop am no] qui nazol i n -yl oxy}
mbtﬂnyloaﬂuolammaim (tle)iand POtasSUnydachwhate\: 2eh11)-m1d:m1kfo©waved for 6 mins at

ﬁ‘p Tﬁ? %@éOS?EE&?%%g"gou ds shovvn |€glt ﬁ’&'ﬁl J O\A%g’%f‘}ﬁf?n ethy]

ao@fa@&ﬁfﬁ%@ceﬁef’fﬁé b cfl er@%@@%ﬁated dRPlvBshbd RABIRYR, dried, filtered
Structure Nane iral

andl- (cpReengratey onBlpﬁéQﬂt&dbyl am npieparstiee mllq@rnataz@phnn piclded} 4-{2-[(4-

oxy) : N- 3 -. H pyr o
bRt ibte- QO&Y%?%%%%&%@?‘ ﬁ%?%wama%% i 70-75%
yigll no] qui nazol i n-6-yl}oxy)-N- UL N N

met hyl pyri di ne- 2- carboxam de H 4
M&- MR+ {F 450r ono- 3- (trifluoro- 519.3 nethyl)phenyl ]

am no } quinazolin- U 6-yl)oxy] -Nnethylpyridine-2-

Examples 2-108

The compounds shown in the following Table 1 (Examples 2-16) were prepared

by following the procedure described for Example 1.

Table 1
Example Structure Name MH+
2 0 \,:/\NHC“‘W‘ 4-({2-[(4-bromophenyl)amino]-  [506.4
B \@ iﬁjoﬁ” quinazolin-6-yl1}oxy)-N-[(3R)-
NN pyrrolidin-3-yl]pyridine-2-
carboxamide
3 Q 4-({2-[(4-bromophenyl)(methyl)- [465.3
B \©\ r\;ﬁ©/ O\CHL ”’CHa amino]quinazolin-6-yl}oxy)-N-
rgJ\N/ 2N methylpyridine-2-carboxamide
CH,
4 0 . 4-[(2-{[4-bromo-3-(trifluoro- 5193
Br N7 O\@* v Imethyl)phenyl]amino } quinazolin-
F\F\J@\N/(N:@/ v H 6-y)oxy]-N-methylpyridine-2-
F " carboxamide
5 o Q o N-methyl-4-({2-[(4-methylphenyl)-|386.4
H C\©\ /N(D/ \CHKQ * |amino]quinazolin-6-yl} oxy)-
N i 2N pyridine-2-carboxamide

-40-




F car

boxam de 5 N-net hyl -4- ({

2-[ (4- et hyl phenyl) -

386. 4 am no] qui nazol i n-6-yl} oxy)-
W@o0sM87265 2- car boxam de -40- Exanpl e Struct ure MNIESbi034185

N-net hyl -4-[(2-{[4- 464.5 ,CH, (phenyl oxy)phenyl]
amno } quinazo 1 |in-6-yl)oxy]pyridine-2- H

car boxani de 4- ({2 [ (4-bronp-3- 485.7 ,CH
chl,orfophenyl ui nazol i Rz 6-

EX%,}?) !F\)\Iinhfyh?ll %L' qa 2 4f‘| ! ebrg_xam %QTJ ( MH+
{62_- [ (4- brono- 3 - f | uor ophenyl ) N_fh@Q}y&4 [(XK{4- 464.5
amt E( lL‘&U' nazol ' n-6- w 8&5\“' (phenyloxy)phenyl]amino}quinazo
et ny p ar € Nin-6-yDoxy] 1d1ne 2~
gﬂ“?ﬁir:]zti—ﬁagw A ut h.}/‘eg‘?gyl arp§§ “ﬁ’*‘g“@,rz ~carboxam-de
¢H 10 4- ({2 [ (4 chl or oQ,henyI n((qu[{m/brbm&m 9 UN 485.7
., CH @,m N0] 20 ,yh} eI} 5@{1&1@ uﬁiaa&m-6-

2- Car thyl - {)F( . Et!ﬁﬁpy{lﬂme“z?o
, CH, ucb'r 0 oxy] ph
8 . 5 o on 4-({2-[(4-bromo—3-ﬂuorophenyl)- 469.3
NS @AN’ * |amino]quinazolin-6-yl1}oxy)-N-
| 5
mu’(@@/ N methylpyridine-2-carboxamide
9 o o o N-methyl-4-({2-[methyl(phenyl)- |386.4
NS \CAN’ amino |quinazolin-6-yl}oxy)- '
Qyip/ n ¥ pyridine-2-carboxamide
CH,
10 o Q o 4-({2-[(4-chlorophenyl)(methyl)- [420.9
c NS \G)LN’ * |amino]quinazolin-6-y1}oxy)-N-
| N q ylyOXy
\Q l‘;l)l\/r\lji)/ 2N methylpyridine-2-carboxamide
CH,
11 F>|/F ) N-methyl-4-{[2-(methyl {4- 470.4
Fo 0 -GH, ([(trifluoromethyl)oxy]phenyl}amin
NS N
ON/{,D/ \CNHLH o)quinazolin-6-yljoxy} pyridine-2-
CH, carboxamide
12 Q 4-({2-[(4- 404.4
F\@\ r\{/\/@/ O\G)L”’CHS fluorophenyl)(methyl)amino]quina
NJ\ N =N zolin-6-y1} oxy)-N-methylpyridine-
CH, 2-carboxamide
13 o o Q o N-methyl-4-({2-[methyl(4-methyl- |400.5
NS \GAN’ * |phenyl)amino]quinazolin-6-y1}-
| H pheny q V.
\©‘ rlq)l\/Nj:j/ 2N oxy)pyridine-2-carboxamide
CH,
14 O\@\ o 4-({2-[(4-cyclohexylphenyl)- 454.5
N O\G/“\N’CH:’ amino]quinazolin-6-yl}oxy)-N-
H’(ND:)/ n " methylpyridine-2-carboxamide
15 4-({2-[(4-chlorophenyl)amino]-  |406.8

* |quinazolin-6-yl}oxy)-N-methyl-

pyridine-2-carboxamide

(0]
Cl N7 (e] N N,CH
/l = | =N H
N* °N
H
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0) qui nazol i n-6-yl ] oxy} pyridi ne-2- CH, carboxam de 12 o
4-({2-[(4- 404.4 ,,,CH

wo basoapBEnyl ) (et hyl ) am no] qui na PCT/US2004/034185
zol i n-6-yl } oxy) - N-net hyl pyri di ne- CH, 2-carboxam de 13
N- et hyl - 4- ({2-[ net hyl (4- et hyl - 400.5 , CH
phenyl ) am no] qui nazolin-6-yl} - N
oxy) pyri di ne- 2- car boxam de CH, 14
4- ({2-[ (4-cycl ohexyl phenyl)- 454.5 am no]
qui nazol i n-6-yl } oxy)-Nggtb.!¥|gyridine-2-carboxan1de
15 o 4-({2-[(4-chl orophe ]- 40618 U , CH
qui nazol i N-Brilekio Xy N-NeMBLIV I R iR Lylaifoxan de
-41- Exanpl é"Synthesi s of
N- et hyl - 4- { [ 2uinazgli-6allonypyyidinet hregrboxamide

gui nazol i n- 6- vnoxy} pyri dnme- 2- car boxam de o Step 1:
Synt hesi s of

N- et hyl [ 4- (2- e @ thi oqui nazgl i n- 6°y| oxy) (2-
pyridyl )] carboxa 14N
2-chl or o- 6- net hoxylg (1 N aﬁ'd

sodi unt hi onet hoxi de (ZHeq) in ethanol (0.5M was
refluxed for 3 hours. The reaction was cooled down to
roomtenperature and evaporated. The m xture was taken
| acet agenipdgh Waghed méthii[Aed eiet %ﬁm&] ifaolin-6-yloxy)(2-
dr| e &?/n sodi umﬁisul fate and concentratee i m-G-yloxyX
pyr1é§lm]carbo§amrd@dé was treated W|th dry met hyl ene

Eglo GWBE (gf[ 2 /egquﬁzlr%;t ﬁ GRingzqline a@g(z)d P S(j)&itang&i%methoxide
(2&9 i€ Etahy BIEMGrasHRf kLBl B QoA STHeaE#8edn twsicoold down to room

ténperature and stirred vigorously over_ night. The
tempereture andvg¥andidted. edhe mixture was taken in ethyl acetate and washed with

water and brine, dried in sodium sulfate and concentrated. The resulting crude was
treated with dry methylene chloride and ethane thiol (Seq) was added to it at room
temperature. Aluminium chloride (5eq) was added carefully at 0°C. The reaction was
warmed to room temperature and stirred vigorously over night. The reaction was diluted
with methylene chloride and saturated Rochelles's salt solution was added and stirred for
about 3 hours until 2 layers separated. The organic layer was separated, washed with
Rochelle's salt solution (2X), followed by water and brine, dried and evaporated. The
crude 2-methylthioquinazolin-6-0l (leq) was taken in DMF (0.5M) and
Potassiumbis(trimethylsilyl)amide (2eq) was added and stirred for 10 min at room
temperature. 4-chloro(2-pyridyl)-N-methylcarboxamide (1.leq) was added followed by
potassium carbonate (leq) and stirred at 85-90°C for 16hours. The mixture was diluted
with ethyl acetate, washed with water and brine, dried and evaporated. The crude was
subjected to column chromatography (4:1 Hexanes in ethyl acetate followed by 2:1 and
1:1 Hexanes in ethyl acetate) to afford the product in 75-85% yield.

Step 2. Synthesis of N-methyl[4-(2-methylsulfonylquinazolin-6-yloxy)(2-
pyridyl)]carboxamide 15:

The solution of N-methyl[4-(2-methylthioquinazolin-6-yloxy)(2-pyridyl)]-
carboxamide in methylene chloride (0.5M) was treated with acetic acid (8-10%) and

stirred for 5 min at room temperature. 3-chloroperoxybenzoic acid (2eq) and after Zhours

J
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wi th nethyl ene chloride and saturated Rochelles's salt
sol ution was added and stirred for about 3 hours until

WQ 2008981285 separat ed. The organi c | ayer was sepBCHUSIN4/034185
washed with Rochelle's salt solution (2X), followed by
wat er and brine, dried and evaporated. The crude
2-met'hyl t hi oqui nazolin-6-0l (leq) was taken in DI\/F

an&gbém nd Pot.assi unbi s(trimethylsilyl)am de (2eq)

& %ﬂ%"%ﬁ 3ddpd gnd ghirradyiogi3nhoyrs abraem: Fagetgr elhe reaction was
diftre€c | vetite (ﬁetlﬁyfehgyéﬂor%e”ﬁﬁ@yﬂeﬁ%ﬁfg&a% dl:?—rlé 5. bv‘?tﬂ) sffirdted sodium

added f ol by potassium carbonate
bigarbenasel vary egeSllyC T ofgamcslayé'mWamsxpaﬂated V\ﬂSs}ﬂdlwﬁﬂedvater and
acet wth water and brine, dri

orffle 0 GO f SRR THR St e QU e pminogimatozraphy (1:1
hexbBi@REOF1 agidte)1h: ai:foi’@ﬁl@@?&lu'cf‘?ﬁlm’a{tw tate folloved

by 2:1 and 1:1 Hexanes in ethyl acetat to afford the
prod¥ep Bn 78y@besiyief dN-nsthyd-42( [2S}amplttwcls-2qﬂammo) -quinazolin-6-

& | f ! | 6-yl 2.
NSRS st onyl autnazol -1 oxy)
T IHIAL R mRu LG RATELE SR D D PRl 15

%- carboxam de in net hill ene chl ori
(IePeype dreniet itk ernaphthylagiling- Req) lraﬁeﬁt@tltrﬂc () c&ndshqatqd at 80-

S OERDARSA g SS A L EBATUIEDEGS, Aty o i

thspiodneid for 3 hours at roomtenperature. The reaction
lgﬁ\l;\,l thyI ene chloride and neutralized to
0173101(9I i adhe deliavang draple 2 were synthesized

f I arat ed, washed
ac@&ﬁﬁg% ke prEE‘@du?é’ SABiGed 1ﬂﬁ%rrng?etsk Y- 0% P

wat er and brine to a product. The crude
mas subjected to colum chromat ography (1:1 hexanes in
ethyl acetate) to afford t% ]paoduct guantitatively.

St-en—3- Q\lnf hesis-—of

L\,P

Exdnpet hyI 4 { [ 2stroaphdt hal en- 2-yl am no) - quygagol i n- 6- MH-+

met 4 (2 met hyl sul feonyl qUN-mzethylida{[@-Hasiflio8ropyr i
dyl)]|c ° nRe:S |rhethpi @] plheinkl } amino)-
2 napint Aoy ek 20t 1 | ac Rl TS 1ok ) @l - 4564
heat gd at 80F 85C. The m Xt ur RaMRsa® &por ated and

[ OX%/f} Frl dine- 2-car boxam de

Eurlfled on preparatlve cnro tograp LO) gl ve the

$ odyctiF Each of the Es N_melh}g 43[@1!{/{14| n the
folld M”e?@m |e\ ylit MegirifburanetbyBpirgylanidogqui |, ,
pr ocgdur "Exanp! ma2dlRi-6F8okelpPridine-2- '

carboxamide

19 FF o
F o cH 4-[(2-{[2-fluoro-5- ‘
N ey CHs . . .
/(?/@/ \@N/ku (trifluoromethyl)phenyl]amino}qui [458 4
N“N Z nazolin-6-yl)oxy]-N-
F methylpyridine-2-carboxamide
20 Pt 0 N-methyl-4-[(2-{[3-
)TUO\O)LNCHS (triﬂuoromethyl)pheuy.l] amino}qui |4 40.4
NN N nazolin-6-yl)oxy]pyridine-2-
H carboxamide
21 . CH, O\@/ﬁ o 4-({2-[(4-bromo-3-
I N R x N, 3 . . .
\( ] D | N methylphenyl)amino]quinazolin-6-
”J\/Njij 2N yl}oxy)-N-methylpyridine-2- 465.3

carboxamide
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car boxamn de 18

(trifluoronethyl)phenyl] am no }

Exanpl e Structure Nanme M+ 17

N-met hyl -4-{[2-({4-[(trifluoronethyl)
W@200p08®28y1 } ani no) - 456. 4

qui nazol i n-6-yl ] oxy} pyri di ne- 2-

N-net hyl -4-[ (2-{] 4-

gui nazolin-6-yl)oxy]pyridine-2 440.4 -

car boxanm de 19

0 4-T[2-{[2-TTuoro-5- (triflTugronethyl)phenyl] am no
EX}mgme A58 4 naz™Mue yl \nxv] 4 Nire't hvlmrNﬁﬁnﬁp- MHE+
car poxang de 20 N-rret hyI 3
27(:'t2ri f lyor 'fret hyl nyI ] a %i ﬁ4ﬂ?§§ N ]amino}
nazol )q r | eN2 ny qui 458.4
4- ({2} nazolin- yl)oxy
met hy nbenvl"\ ani nrﬂ qui nazal i n_]@cthylpyrldme -2 carboxamide
Xy)t &,\lrmet hyI pyri di ne- 3 465. Iym&
Bt o st e TR
: N> vl ami nazo
(triflu : Im helayk] fam nc n_g yl)oxy pyndme 5. 418.5
H carboxamide
24
@ . N-methyl-4-{[2-({4-
0 N O@LN'C% [(phenylmethyl)oxy]phenyl }amino |478.5
\QNJ'\/ij v % Dquinazolin-6-ylJoxy}pyridine-2-
H carboxamide
25 o/ﬁ o]
N N O\G)kNCHa N-methyl-4-({2-[(4-morpholin-4- 457 5
\Q\NJI\;@/ on ylphenyl)amino]quinazolin-6- )
H yl}oxy)pyridine-2-carboxamide
26 C N 0 i CH
z N NN |4-({2-[(6-chloropyridin-3-
UNJ\/N:@/ \C"'HLH yl)amino]quinazolin-6-yl} oxy)-N- 407.8
H methylpyridine-2-carboxamide
27 F
"} 0 4-[(2-{[4~chloro-3-
“ "{/D/O\@)L'?"CHa (trifluoromethyl)phenylJamino}qui {474.8
r;lJ\ N N H nazolin-6-yl)oxy]-N-
H methylpyridine-2-carboxamide
28 ¢l 5 0 o 4-({2-[(3,5-
N \@*rﬂ’ * |dichlorophenyl)amino]quinazolin-
cnﬁyip/ on ¥ 6-yl}oxy)-N-methylpyridine-2- 441.3
H carboxamide
29 gHa | O\G)OL o N-methyl-4-[(2-{[6-
z N NN | (methyloxy)pyridin-3-
U\ryi;@/ o yl]amino} quinazolin-6- 403.4
H yl)oxy]pyridine-2-carboxamide
30 0
o) .CH,
QO™ ot
N" N (phenylamino)quinazolin-6-
H yl]oxy}pyridine-2-carboxamide
31 o o
0 .
o ﬁﬂ 4-{[2-(bicyclo[2.2.1]hept2-  |300.5

H
%J—N
)
H

ylamino)quinazolin-6-yl]Joxy}-N-

methylpyridine-2-carboxamide
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nazol i n-6-yl ) oxy] -Nmethyl pyridi ne- 2-carboxam de 23
GH, Nnethyl-4-[(2-{[4-
w@ pwbloyi28Hi 0) phenyl ] am no} qui nazo 418.5 PCT/US2004/034185
i n-6-yl)oxy] pyridine-2- carboxam de 24
N- et hyl -4-{[ 2- ({4- [ (phenyl net hyl ) oxy] phenyl }am no
478.5 JI H )quinazolin-6-yl]oxy}pyridine-2- H

carbokam de 25 Nmethyl=4-({29{(4-morphol in-4- N H
Exagples| y| pheny| SameEfiod  qui nazolli n- 6- Name MH+

%2} oxy) pyri di ne- 2- car boyani de 2_2 UN, CH
3

2L 20 6-CQI or apys i di n N:CFAO-M-WW. vigazoline6
1) am ulinagolli n | Toxy) {(selohsaypaming)gyenazolin-6-
)?f- z:ar o%m-ﬁ4- Z%ﬂ Yiaxy3-N4methylpyridine-2- 378.4

(triffuorotethyl)phenyl]Jl am|cooboxguidet74. 8

r}’%zol n- 6-yl)oxy] -Nmethyl pyrildi ne-

(o]
(0] .CH
(P)N,\é(j ﬁg * IN-methyl-4-({2- 386.4
N” N Z
|
H

[(phenylmethyl)aminoJquinazolin-
6-yl}oxy)pyridine-2-carboxamide

34 o
©\L Nﬁ(jo@)ﬁ«c“a N-methyl-4-({2-[(2- 400.5
rlq)\ N7 N phenylethyl)amino]quinazolin-6-
H yl}oxy)pyridine-2-carboxamide
35 HC ] Q o 4-1(2-{[(1-ethylpyrrolidin-2-
b ? Nljj/ O\G)(lﬂ’ * |lyDmethyl]amino } quinazolin-6- 4075
QJJ\ N® N H yl)oxy]-N-methylpyridine-2- )
H carboxamide
36 CH, o Q o 4-[(2-{[2-bromo-4-(1-
H,C NS \CHLN' ° |methylethyl)phenyl]amino} quinazo
» | ylethyl)pheny q
NJ\N AN lin-6-yl)oxy]-N-methylpyridine-2- 4934
o carboxamide
37 4-({2-[(4-bromo-2-

o)

Br N7 VS 8 fluorophenyl)amino]quinazolin-6-
A LN . 469.3
N N yl}oxy)-N-methylpyridine-2-

F H carboxamide

Examples 38-90
Additional Compounds

Following the foregoing general procedures, the following additional compounds

were prepared:

Table 3

Example Structure Name MH+

38 4-({2-[(2,4-dichlorophenyl)amino]-

(o]
CI\@\ j{:jij/o@;u\ﬂ% quinazolin-6-y1}oxy)-N-methyl- (4413
rw pyridine-2-carboxamide
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2-car

boxam de 28 |

W®2005)087283 - N- net hyl pyri di ne- 2-

N- et

hyl

4-({2-1(3,5- N
di chl or ophenyl ) am no] qui nazol i n-

441.3 A"

car boxam de 29 PCT/US2004/034185

-4-1(2-{[6- CH, (nethyloxy)pyridin-3- H 403.4

yl Jam no} qui nazolin-6- yl)oxy]pyridine-2-carboxam de

30 N-nethyl - 4- {[2 H 372.4 (phenyl am no) qui nazol i n- 6-
yHioxyFpyridine—2-carboxande 3t
Example2l- (bi cycl ofgu@ud] hept - 2- 1390 5 H Name MH+
am no) qui nazol i n- 6-yl] oxy} - h [ €1
ébcar boxani de - 44- Exanpl g];,r {}ré OF% Wﬂfﬁ rﬁ)-{l[ 2-
N "' 3 (€ydi olje m o quinaz ¢l ‘W’?‘ZShn CN-metiy 493 4
yl ] oxly ri difle- 2-  cinbidkaem-gabagpmide; | '
N-meth§e2 4-4 { 2- 386. 4
40 0 4-({2-[(2-bromophenyl)amino]-
N/UO\CHLN’CHS quinazolin-6-y1}oxy)-N-methyl- 4513
N/l N #N H pyridine-2-carboxamide :
Br II-I
41 DCK\CL o 4-({2-[(2-ethylphenyl)amino]-
N A St . .
U :[ | . quinazolin-6-yl}oxy)-N-methyl-
@?_“)\N AN pyridine-2-carboxamide 400.5
H,C
42 Q o 4-({2-{(3-fluoro-2-
o . . . .
NS SN \methylphenyl)amino}quinazolin-6-
F/@\N/“\/Nj:j/ ULH y1}oxy)-N-methylpyridine-2- 404.4
CH, H carboxamide
43 o 1 o N-methyl-4-[(2-{[2-(phenyloxy)-
Q /“{(j:j/ \@N)\E phenylJamino}quinazolin-6-
©/o pon yDoxy]pyridine-2-carboxamide 464.5
44 o Q on N-methyl-4-{[2-(quinolin-2-
ZNONTS N lamino)quinazolin-6-yljoxy}-
X TCA y q ylloxy 423.4
©\/j\ ql”l:rv\/@ AN pyridine-2-carboxamide
H
45 CH, o 0 on 4-({2-[(2,5-dimethylphenyl)-
NS \Cy)Llﬂ’ amino|quinazolin-6-yl}oxy)-N-
@NJ!\/N:@/ v o methylpyridine-2-carboxamide 400.5
CH, H
46 GH, o Q o N-methyl-4-[(2-{[5-methyl-2-
NS ﬁ%w’ : (methyloxy)phenyljamino}-
I l yloXy)paeny
@s,«k@ij N W quinazolin-6-yoxylpyridine-2- | 116-3
He® P carboxamide
47 o Q o N-methyl-4-{[2-(pyridin-2-
& NS NN lamino)quinazolin-6-yl]oxy}-
] jCK‘L y q ylloxy 4
ENj\l;l/"\/NIj 2N H pyridine-2-carboxamide 373
H
48 o 1 on N-methyl-4-({2-[(2-morpholin-4-
Q j}:\/Ij CN(“\E ) ylphenyl)amino]quinazolin-6-
S yl}oxy)pyridine-2-carboxamide  [457.5
)
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H [ (phenyl net hyl ) am no] qui nazolin- H
6-yl }oxy) pyri di ne- 2-carboxam de 34 1 H
wOReosobmeBs 4- ({2-[ (2- 400.5
phenyl et hyl ) am no] qui nazol i n-6- H
yI }oxy) pyri di ne- 2- car boxam de 35
4-1(2-{[ (I -ethyl pyrrolidin-2- JI H

yryme e
Exgiplexy] - N- net hyipgredi ne- 2

PCT/US2004/034185

1rboxam de N@mg 3 Q-4- (| -| MH+
C A-[(2-{[2- bromrrethyld=h }
ggi na?(;L 3. 4 I|n 6-yb) oxy] ﬁgﬁ ?1 R %?X{)i
car bok en WFor o AmROs A o0 4
f1 uorpp fIJ\ no 8i Mazol | nﬂ@zo%@ ?§ pyr1d1ne—2-
} oxy) ,J\g-cmsﬁhw pyri di ne-2- H ca%b@é@m@fe Exanpl es 38- 90
Adai-tonral—Conpounds—FotHowng—the—foregorng—generat
moocefufes, the follo ng addil4i( B -fhongdenyl3amien
prepal gty @ﬂv’ : quinazolin-6-yl}oxy)-N-methyl- 139 4
)I\ ~ N H 4 . .
NTON pyridine-2-carboxamide
H
51 &l o 't o 4-({2-[(3-chlorophenyl)amino]-
@\ )Nl\/jij/ \GN)LE : qulpa.zolm-6-y1}oxy).-N-methyl— 406.8
NN pyridine-2-carboxamide
H
52 Br o Q o 4-({2-[(3-bromophenyl)amino]-
NS NN uinazolin-6-y1}oxy)-N-methyl-
1 ! q J 451.3
Qyi/wji:( \QN)LH pyridine-2-carboxamide
H
53 o o 4-{[2-(2,3-dihydro-1,4-benzo-
o@ N OWG)LN'CH dioxin-6-ylamino)quinazolin-6- 4304
NJ‘:N:()/ ~N H yljoxy} —N—methylpyndme-Z- :
N carboxamide
54 FEF 4-[(2-{[3,5-bis(trifluoromethyl)-
i phenyl]amino } quinazolin-6-yl)-
0 .CH,
e j{\/t@/ \C,L)LE oxyf]-N-methylpyridine—2-carbox— 508.4
F NN amide
F H
55 CH, I 4-[(2-{[3-chloro-4-(methyloxy)-
phenyl]amino}quinazolin-6-yl)-
\©\ J\/D/ \G)L oxy]-N-methylpyridine-2- 436.9
carboxamide :
56 HiC.g 0 N-methyl-4-[(2-{[3-(methylthio)-
PN oﬁﬁw—cw phenyl]amino }quinazolin-6-y1)-
©\NJ'\/N:©/ on # oxy]pyridine-2-carboxamide 418.5
R
57 ) S N-methyl-4-{[2-(pyridin-3-yl-
7 N7 j:\(lLN’ amino)quinazolin-6-yljoxy}-
| ! 373.4
@Nl;()/ 2N pyridine-2-carboxamide
H
58 N-methyl-4-{[2-({3-[(pheny]-
@ methyl)oxy]phenyl }amino)quinazo
0 o lin-6-yl]oxy}pyridine-2- 478 5
Dol e ~
iTl)\N/ =N H
H
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Exanpl e Structure Nane M+ 38

4-({2-[(2, 4-di chl orophenyl ) am no] -

W@ 05421285 n- 6- yl } oxy) - N- net hyl -
pyri di ne- 2- car boxam de -45-Exanpl e Structure Name M+

39 4-

{[2-(isoquinolin- -ylam

qurmzol i n-6-yl]oxy}-N nethyl -

441. 3 |

N N
JI

no) -

[ H

PCT/US2004/034185

[ pyridine-2-carboxam de 423. 4
Example - [ (2- br onBpheiniel ) ami no] - M+
Sgl ndzgl i n-6-yl }oxy) - I\Iorr?éhfll( @u‘ijcﬁ-
I -
qui na@@@ mﬁet hy| {49455¢ y methyl- 14485
ryri di‘ee- 2- car boxam de 42 4- ({24 'Qf‘F?fB?’ffm?‘ °CH
met ny| phenyt )amﬂOJ qui mazor 1 1-6-
99} oxy) - N- et h rj di ne- gf Mﬂlﬁﬂ@dﬂbﬁﬁdfﬁd@ﬂﬂ@m'
N- met{ml /@L( )2\ 2@?&“{1 x jethyl)oxy]phenyl} amino)- 456.4
pheny|l”] & noqul nazol1n-6- H quinazolin—6-y1]oxy}pyridine—z- :
yl ) oxXy] pyri di ne- 2- car boxar ni deaffodamidé4 N net hyl -
Z-(jJquinorin-2=_T ylamno)qulhazoll n-6-yl L ){
3.4 O@)OL o 4-({2- [(3-ethyny1p eny ammo]
NS NN lin-6-y1}oxy)-N-methyl-
LY X 1 quinazolin-6-yl}oxy 396.4
He '.“)\N N pyridine-2-carboxamide
H
62 o o 4-({2-[(3,4-difluorophenyl)amino]-
F o . . .
N7 Ny N quinazolin-6-yl}oxy)-N-methyl-
:©\;‘\,/”\/Nji>/ \CN(“\H pyridine-2-carboxamide 408.4
H
63 ’ o o o 4-({2-[(3,4-dimethylphenyl)-
c NS \G)‘f\\l’ * laminolquinazolin-6-yl}oxy)-N-
j@\rﬁ)l\/wj“/j N methylpyridine-2-carboxamide 4005
H
64 O 0 N-methyl-4-({2-[(4-piperidin-1-
N N Oﬁfﬂqﬁ“a ylphenyl)amino]quinazolin-6-y1} -
\Q\NJ'\/,\Ij n # oxy)pyridine-2-carboxamide 4535
)
65 g” o o o N-methyl-4-[(2-{[4-(methyloxy)-
N N phenyl]amino} quinazolin-6-y1)-
ONJI\:\D/ @N/”\H oxy]pyridine-2-carboxamide 4024
H
66 CH, 0 4-({2-[(4-ethylphenyl)amino]-
K@ N/\/Q/O\CHLI;FCW quinazolin-6-yl}oxy)-N-methyl- 400.5
N/lN’ #N H pyridine-2-carboxamide :
H
67 CH, 4-[(2-{[4-(butyloxy)phenyl]-
K( o amino}qui.na‘zzolin-6-y1)oxy].-N—
) NN oﬁ])KN,CH methylpyridine-2-carboxamide 444.5
| | !
\©\ &l/k/N:@/ N H
H
68 o o L o N-methyl-4-[(2-{[4-(1-methyl-
Hac)\@\ )Nl:j:j K:\kag *  lethyl)phenyl]amino} quinazolin-6- |414.5
von g yDoxylpyridine-2-carboxamide

-43-




pyri di ne- 2- car boxam de 45 CH,
4- ({2-[ (2, 5-di et hyl phenyl ) -

2-car boxam de 400.5 46 CH,

. CH
w@nioso31es nazol i n- 6-yl }oxy) - Nmet hyl pyri di ne-

PCT/US2004/034185

N- et hyl - 4- [ (2-{[5-nethyl-2- (nethyl oxy)phenyl]am no} -
qui nazol i n-6-yl)oxy] pyridine-2- 416.5 HC H carboxam de
47 Nrethyl -4= {1 2-(pyridin-2{ N
Exginplei no) qui naz SFusues yv| | QXM} N 373 4 Name MH+
He?lhglemz- car boxam de 4 ol i 4-[(2-{[25chloro-2-(methyloxy)-
yl phehy m i @ M- 6- Hl}enyl]ammo 1qu1nazohn—6-yl) 136.9
yl }oxy) p r| i He- - carboxani de %%’}}%meﬁ’é’%’ﬂﬂ &
Structir® Name MH+ 49 N-net hylcay C[XGIZH
nm-nw—oxy-)—s——(-t-r—rﬂ—uorowél hytyphenyt—am o —qui
ﬁﬁzol i n<6ryl ) oxy] pyri di ne-2- 24| t-mydlokenyl-de(nEhyl-
4- ({2 [§3-fl uor ophenyb) am noj oxy)phenyl]amino}quinazolin-6-
qui nazobin- w8t hyl 1y AN-methylpyridine-2- 484.6
pyri dj A @IeHH 51 | car amide
4- ({ anc(a?-;h:h or ophenyl ) am no]j A
71 N-methyl-4-({2-[(4-methyl-1,1'-
O ° biphenyl-3-yl)amino]quinazolin-6-
~ Oy CHs yl}oxy)pyridine-2-carboxamide  {462.5
Q0
CH, H
72 o ! 4-{]2~(2,3-dihydro-1H-inden-5-
%\ h;/\/(:( O{:\/‘LN’C : ylamino)quinazolin-6-yljoxy}-N- 1415 5
r'\l/kN/ N R methylpyridine-2-carboxamide
H
73 O o 4-{[2-(1,1'-biphenyl-4-ylamino)-
.‘ N O@A,}r% quinazolin-6-ylJoxy}-N-methyl-  |,4¢ 5
O H;D/ oN pyridine-2-carboxamide '
H
74 . o ? o 4-({2-[(4-fluorophenyl)amino]-
[ Il Y j j\//\)k’ﬂ' ? inazolin-6-y1}oxy)-N-methyl-
- | qunazo ylsOXy Y 390.4
EJ\N N F pyridine-2-carboxamide
75 o Q o 4-({2~[(2,3~difluorophenyl)amino]-
NS \CHLB," : uinazolin-6-y1}oxy)-N-methyl-
| q Y1sOXY Y= 1408.4
F/Ql}l/lk/l\l:@/ N pyridine-2-carboxamide
FH
76 F7Lo 4-({2-[(2,2~difluoro-1,3-benzo-
dioxol-5-yl)amino]quinazolin-6-
@L )\D/ CHL yl}oxy) N-methylpyridine-2- 4524
carboxamide
77 O o 0 o 4-{]2~(9H-fluoren-2-ylamino)-
)N,:j@’ \CKLE ’ quina.zolin-G-yl]oxy}.-N-methyl- 460.5
o pyridine-2-carboxamide
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qui nazol i n- 6-yl

}oxy) - N- net hyl -

N H 406. 8

pyri di ne- 2- carboxam de H 52 Br 4-({2-

W ¢@slos2sdphenyl ) am no]
} oxy) -
4-{[ 2-
di oxi n- 6-yl am no) qui nazol i n- 6-

N- et hy1-

(2, 3-di hydro- , 4-benzo-

qui nazol i n- 6-yl
.1 451. 3 pyridi ne-2-carboxamde 53 r ?

PCT/US2004/0

N H

34185

yirioxy=Nmethytpyridinme=2=—480 4 Tar boxam de 54
Exampled- {[ , 5- bi S{ruetinfel uor onet hyl ) - pheny/fameé no MH+
ui nazol i n-6-yl)- oxy]-Nnet Q;y
ég jde 55 GH, O 4-[(2- Qﬁs%§K SWg%Efg%%fﬁgfg%y)
phenyl ] am no} gw nazol i
oxy] AYet 1] CHy Ca1@Qﬁagﬁy@@guag4mrboxanude 454.5
N- net nj 4 [ 3! thyl t hi p)- . CH phenyl j ami no
}quinazolhn 6- yI) 418.5 oxy]pyrldlne 2- car boxam de 57
Nnetthyt=4=—T 2= pyridimn=—3=ytanmo)
qaina ﬂ¥6 yl Joxy} -0373.4 j}muﬂmneLRZdﬁ3ﬁbKEﬂude 59
N- ret|h P%‘/}WL rre1eltbgﬂ)phenyl]ammo}qu1nazohn-6- 4145
oXYy] p am» quipaza | in- @15)6 PyyitiRea- @urB@xaamde :
478. 5 car bfxdni de -47- Exanpl e| Structure Nane
80 9 4~({2-[(4-bromophenyl)amino]-
B o . .
\@N j@:j @N/Lgﬂ “ﬁ% quinazolin-6-yl}oxy)-N-[3-(2- 5624
) oxopyrrolidin-1-yl)propyl}-
pyridine-2-carboxamide
81 . o 2 ~ 4-({2-[(4-bromophenyl)amino]-
\T::] N’fj::]/ \[ifr)kw inazolin-6-y1}oxy)-N-(2-
» @ quinazolin-6-yl}oxy
‘?‘HJ.\N A hydroxyethyl)pyridine-2- 481.3
carboxamide
82 i 4~({2-[(4-bromophenyl)amino]-
B N O . .
T:Lﬂ;ID/T:fmAIN\ quinazolin-6-yl}oxy)-N-{3-(1H- 5, |
i \;} imidazol-1-yl)propyl]pyridine-2-
carboxamide
83 . o@/‘j\ /1 4~({2-[(4-bromophenyl)amino]-
N Ny . .
E 1L Y X j 1 ) quinazolin-6-y1}oxy)-N-[3-
E)\N A0 9, |(methyloxy)propyl}pyridine-2- 5094
" |carboxamide
84 5 o \G/ﬁ\ ~ 4-({2-[(4-bromophenyl)amino]-
N NN . .
[ 1 Y :[ , \ quinazolin-6-yl} oxy)-N-(2-
g/(\” . Cj piperidin-1-ylethyl)pyridine-2- 548.5
carboxamide
85 . o 2 4-({2-[(4-bromophenyl)amino]-
' Wjj(f%\ inazolin-6-yl} oxy)-N-propyl-
» | quinazolin-6-y y Propy. 4793
\Q\E)\N AN pyridine-2-carboxamide
86 . O\Cﬁ ~ 4-({2-[(4-bromophenyl)amino]-
N XN i i 1 -
]: L Y X j 1 ) quinazolin-6-yl} oxy)-N-[2-
E)\N AN Tehon, (dimethylamino)ethyl]pyridine-2- 2084
' carboxamide
87 N-methyl-4-{[2-({3-[(trifluoro-
methyl)thio]phenyl}amino)-
quinazolin-6-ylloxy}pyridine-2-  |472.5

P
s~ °F o}
cNroneai
M _N H
NN
b

carboxamide
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pyri df ne- 2- carboxami de 62

59 4-{[2-(l,r-bi rhenyl-3-ylam no> qui nazolin-6-yl]oxy
}-N-net hyl - 448.5 pyri di ne-2-carboxam de 60

WORWSOBBS 4- {[ 2- ({3-[(trifluoronethyl) oxy]phePgl/PpsS2004/034185
am no)- N H 456.4 H qui nazolin-6-yl]oxy}pyridine-2-
car boxam de 61 | phenyl)amno]- N .CH 4-({2-[(3-ethyny
N H qui nazol m6-yl }oxy)-Nnethyl- 396.4

Examplept [ (3, 4- di Stweephenyl ) anilno] - Name MH+
Cglg:r ingml ) Sa?/l %O;y) "y %Etgil l( -4'%%[(iCthI‘O-Z-ﬂuorophenyl)_
py_ amino]quinazolin-6-yl}oxy)-N-
(2-[ (B, ddinst b yl) - XH " . 424.8
ani no agol n-6- yI oxy) N- [2gdylpyridine-2-carboxamide
Aret hy nyrn di-ne-2-carboxam-de—64

Igonet nyl -eks ({2- [ (4- pi peri di n- lr,Jr(, R¥hloro-3-methylphenyl)-

ani no ZQ WA 455 5 . N
oxy)pymﬁ P’t@b Ni de 65 I?t] ﬁ‘?&’ﬁ%fg y%"x-‘/); 420.9
{[ 4- (jret hyl éxy) - phenyl ] ami no|}qu %ary I%Im D2 4

90 GH 4-({2-[(4-butylphenyl)amino]-

H\@\ o Q o quinazolin-6-yl}oxy)-N-methyl-
N7 \G)\N’ : idine-2-carboxamide 428.5
| | py1i
’NJL/'“:@/ N H
A

Example 91
Synthesis of (4-{2-[(4-bromo-3-methylphenyl)amino](6-quinolyloxv)}-

(2-pyridyl))-N-methvlcarboxamide

CH, 0
Br | \ o) | N N,CH
N N/ =N H
H

- Step 1. Synthesis of 2-chloroguinolin-6-ol

A solution of quinoline2,6-diol (leq) in THF (0.25M) was treated with POCl;
(1.1eq) and a drop of DMF. Crushed ice was added to the reaction mixture and EtOAc
was added and neutralized with a solution of sodium bicarbonate. The mixture was
brought back to pH 6-7 with 1IN HCI and ethyl acetate layer was separated, washed with

water and brine to provide title compound.
MS: MH"= 180.6
Step 2. Synthesis of 2-[(4-bromo-3-methylphenyl)amino]quinolin-6-ol

The mixture containing 2-chloroquinolin-6-o0l (leq), 4-bromo3-methylaniline
(2eq) and diisopropylethylamine in ethanol (1M) was refluxed overnight. The resultant
mixture was concentrated and purified on silica gel to provide the desired product. The

mixture containing 2-chloroquinolin-6-ol (leq), 4-bromo3-methylaniline (2eq) and
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oxy] pyri di ne- 2- car boxam de 66
4- ({2-[ (4- et hyl phenyl)am no]- CH,
W@ 05a2128F n- 6-yl } oxy) - N-net hyl - H PCT/US2004/034185
pyri di ne- 2- car boxam de 400.5 67 .CH, 4-[(2-
{[4- (butyl oxy) phenyl]- am no} qui nazolin-6-yl)oxy]-NN
nmet hyl pyri di ne- 2- carboxam de 444.5 L H 68
N-net hyl -4-[(2-{[4-(l-nmethyl- HC X

dli@&}%} b})l%?fb)ﬁlh@ﬁﬂ R AU INRZ Rad E‘efﬁlxeﬁl d¥eftightd The resultant mixture
oxy] pyri di ne- 2- car boxdm de -48-Exanplé Structure

we{\g&ﬁ'ﬁcé‘ﬂdtte@%né phfiBied b@sitibh 86100 Brdvidd hy ldeise-productH,
§ %I ] am no} qui nazol m 6-yl) - oxy] - N- et hyl pyri di ne- 2-
"cé%bbxam de 70 4-[(2-
X ( : ,

pvﬁdﬁbDNaﬂnibtﬂlechrbY)iaﬁﬁd’éet hyI 4- ({2 [(4 et hyI 1,1 -

bi phenyl - 3-yl ) am no] qui nazol i n- 6-

yl } dbhe) lpljbrtill@i ofe2-P4dapinoxdamiethylph8fylJarfido]quinolin-6-ol and potassium

4-{[2-(2, 3-di hydro-I Hinden-5- .CK
b1§(trgn¢thy)l);dlﬂi)mﬂg|(2m)ﬁwpF@m«yd}mp@hmﬂgli@mamﬂe for 30 min at room

met h%/’]F pyridi ne 2- carboxam de 73 4-{[2
temperafirgyhehy | this- rigensps addedy (4q6&1|19¥a€owrﬁlyél Nimpethylcarboxamide

(leq) ;ndl\li)g‘ggsrl] car 408nat56: Plygqulan r%nc%g\grakt)\%)c(iafn or 6e mins at 170 °C. The

reaction mixture was then concentrated and partitioned between ethyl acetate and water.
The organic layer was separated and washed with brine, dried, filtered and concentrated.
Purification on Prep LC yielded the desired product.

MS: MH™ = 463.3

Example 92
Svynthesis of N-methyl-4-[(2-{[3-(1-methylethyl)phenyl]amino}quinolin-6-

vDoxvIpyridine-2-carboxamide

H,C._ CH, o
l N (0] | \ N,CH
N N/ ~-N H
H

Following the procedure of Example 91, N-methyl-4-[(2-{[3-(1-methylethyl)-

phenyl]amino } quinolin-6-yl)oxy]pyridine-2-carboxamide was synthesized.
MS: MH" =413.5
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74 ,CR 4-({2-[(4-fluorophenyl)am no]- quinazolin-6-yl

}oxy)-N-nethyl - 390.4 pyridine-2-carboxam de 75
wd2@05a37262, 3- di f | uor ophenyl ) am no] - PCT/US2004/034185

qui nazol i n-6-yl }oxy) - N-net hyl - 408. 4

pyri di ne- 2- car boxam de 76 4-({2-[(2, 2-difl uoro-

, 3-benzodi oxol - 5-yl)am no] qui nazoli n-6-

yl H)xy)(- N-][ret hyl pyri di ne-2- 452. 4 carboxam de 77

4-{[2- (9K fl uor en- 2-yl ampm@pl&led nazol i n-6-yl ] ox

}-N-net hyl - 460.5 pyridi ne-2-carboxam de -49-Exaﬁp|e

St r uct Syethddsref MP-(F&réBatyRphdnyiayiabpheixytainetryloxy]-

am no] qui nazol i n-6-yl }oxy)-N , CH,

met hyl pyri di ne- 2yddinb@xarhodtelid seid ndthyl@mide

N-nmethyl -4-[(2-{[3-(]-nmethyl- CH,

et hyl) rhenyl ] am no} gui nazol i
yl )oxy] pyrl di ne- 2- car boxam~dg

9

4- ( Dphe am no] 1 qui na oI i n- yI } 0%¥%9
[3-1(2 .4 oxopyrrd%'lzdl n-ZYy )p il
gl - car boxam de 81 4 2- [ phenyl)

1. Synthesis of (3-fert-Butyl-phenyl)-(6-methoxy-quinoxalin-2-yl)-amine

A solution containing 2-chloro-6-methoxyquinoxaline (synthesized as described
in J. Chem. Soc. Perkin Trans 2001, 978-984) (1leq), 3-t-butylaniline (2eq) in ethanol was
heated at 80°C overnight. The resultant mixtufe was concentrated and partitioned
between ethyl acetate and water. The organic layer was washed with brine and dried.

Purification on silica gel gave the desired product.
MS: MH™ =308.3
2. Synthesis of 2-(3-fert-Butyl-phenylamino)-quinoxalin-6-ol

The mixture of (3-fert-Butyl-phenyl)-(6-methoxy-quinoxalin-2-yl)-amine and
hydrobromic acid (48%) was subjected to the microwave at 140°C for 6 mins. to yield the
desired product. The mixture was neutralized with sodium bicarbonate solution and

taken in ethyl acetate. The organic layer was washed with water and brine, concentrated,

and purified on silica gel.
MS: MH" =294.3
3. Synthesis of 4-[2-(3-tert-Butyl-phenylamino)-quinoxalin-6-yloxy]-pyridine-2-

carboxylic acid methylamide
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BiV L H quinazolin-6-y }oxy)-N(2- 481.3
hydr oxyet hyl ) pyri di ne-2- car boxam de 82
wd2{05@372831- br onmophenyl ) ami no] - PCT/US2004/034185
qui nazolin-6-yl }oxy)-N-[3-(I H 545.4 im dazol -
-yl) prop3d] pyri di ne-2- carboxan de 83
4- ({2-[ (4- bronmophenyl ) am no] - qui nazolin-6-yl }oxy)-N
[ 3- 509.4 (nethyloxy)propyl]pyridine-2- carboxam de 84
4- ({Phd (rixinire Meghsinitly) 2nBaed-butyl-phenylamino)-quinoxalin-6-0l (1 eq),
qui nazol i n-6-yl }oxy)-N-(2- 548.5 pi peridin-
potsdsaintbi$Qrpyethylsihd)@nide &dod easi stiere85n dimethylformamide for 30 min. at
4- ({2-[ (4- bronmophenyl ) am no] -
roqm eanesiratnees - yIq dhly)mmtpueopm -addgd 43chloro-pyridine-2-carboxylic acid
ridi ne-2-carboxam de 86 4 &f [é4 br onophenyl ) ami no]
me @pﬁ@ez 6} iea) ends E)})@ﬁ%}}lﬁl[\palr@n ©g) and rmcrowaved for 6 ‘mins. at
oxam de

mfl{]?g |r|eaz;’rc¥]{>€ ggli%%lgy‘lf\%{) %p]%i g‘:)}?ft%B%F‘EW partltloned between ethyl acetate

and water. The organic layer was separated and washed with brine, dried, filtered and
concentrated. Purification on Prep LC yielded the desired product.

MS: MH" = 428.5Example 94

Raf/Mek Filtration Assay

Buffers
Assay buffer: 50 mM Tris, pH 7.5, 15 mM MgCl,, 0.1 mM EDTA, 1 mM DTT
Wash buffer: 25 mM Hepes, pH 7.4, 50 mM sodium pyrophosphate, 500 mM
NaCl
Stop reagent: 30 mM EDTA

Materials
Raf, active: Upstate Biotech #14-352
Mek, inactive: Upstate Biotech #14-205
33p-ATP: NEN Perkin Elmer #NEG 602 h
96 well assay plates: Falcon U-bottom polypropylene plates #35-1190
Filter apparatus: Millipore #MAVM 096 OR
96 well filtration plates: Millipore Immobilon 1 #MAIP NOB
Scintillation fluid: Wallac OptiPhase "SuperMix" #1200-439

Assay conditions

Raf approximately 120 pM

Mek approximately 60 nM

33p-ATP 100 nM

Reaction time 45-60 minutes at room temperature

Assay protocol

Raf and Mek were combined at 2X final concentrations in assay buffer (50 mM
Tris, pH 7.5, 15 mM MgCl,. 0.1 mM EDTA and 1 mM DTT) and dispensed 15 pl per

well in polypropylene assay plates (Falcon U-bottom polypropylene 96 well assay plates
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25

t hi o] ph. enyl }am no) - qui nazol i n-6-yl]oxy}ryridi ne-2-
472.5 carboxam de -50-Exanple Structure Name M+ 88
wWd 2qo5@a372831- chl or o- 2- f | uor ophenyl ) - PCT/US2004/034185
am no] qui nazol i n-6-yl }oxy)-N 424.8
met hyl pyri di ne- 2- car boxam de 89 4
({2-[(4-chloro-3-nethyl phenyl)- .CH am no]
qui nazolin-6-yl }oxy)-N 420.9
#tet ]ﬂﬁl pyRackigmend lewlb ercadétdenioed 4n (wells containing Mek and DMSO

hﬁ ‘h -butyl phenyl ) am no] -
W 1 i n-6-yl }oxy)-N net hyl pyri di ne- 2-carboxam de

428. ’E Ei%ai@flﬂg 1? %0 %ﬂ%@e\%‘%ﬁs (fld'egl% 'ngAf- Rb@gp 3 Faf kinase inhibitor

- met henyPam n qui no

tegtzc o'uﬂ& ld)l)lfep" i 1?‘)*}%’ bf'&/ﬂ(p 0 )Tﬂg'r ﬁas%pa,cﬁv tﬁf]%{zcﬁgﬁ’ gvcag Qfarted by

or oqui no solution o QUInO

6|a%€DtlohrbfT1'DfNE( BeroM1 e sXrBat £8p WilikdRRAssdyl bd s AREr 45-60

drop of Crushed ice was added to the reaction

mifiutdsy iR readiont GRge wappedidetl thadddieuh o708 biWidhreagent (30 mM
sol ution of sodium bicarbonate. The m xture was

EDTangRiltritiakplates plerOpré-wettell fot Hain aitl 760 hythamod edrait then rinsed by
| ayer was separated, washed with water and brine to
filbration vathtwash dufenpSamgples (8:Mdom thefeabtist wpllowere then transferred

nt hesi s of
tog%eﬁlﬁméqmpm%et Bl filieatipn) platen oiegeivrashedh 68’— mth ™ish buffer using
m xture containing 2-chl oroqui nal.i n-6- ol

MAHIBPr&m@a%% RRRAEATHS- | hlae phisg)wean drigd @%%ép%w Pet W91|1 Qfsttillation

il Elya o h e S bl e 2B SiFonddR | oy Piois then
BBt ST EligBbe ?3%0 tSR5% oo et yl ani |1 ne
(2eq) and -51- d| | sopropy_lj %AH: g{ngne in ethanol (I'M

was refl uxed overni ght tant m xture
ASSAY 2: Biotinylated Raf Screen

In Vitro Raf Screen

The activity of various isoforms of Raf serine/threonine kinases can be measured
by providing ATP, MEK substrate, and assaying the transfer of phosphate moiety to the
MEK residue. Recombinant isoforms of Raf were obtained by purification from sf9
insect cells infected with a human Raf recombinant baculovirus expression vector.
Recombinant kinase inactive MEK was expressed in E. coli and labeled with Biotin post
purification. For each assay, test compounds were serially diluted in DMSO then mixed
with Raf (0.50 nM) and kinase inactive biotin-MEK (50 nM) in reaction buffer plus ATP
(1 pM). Reactions were subsequently incubated for 2 hours at room temperature and
stopped by the addition of 0.5‘ M EDTA. Stopped reaction mixture was transferred to a
neutradavin-coated plate (Pierce) and incubated for 1 hour. Phosphorylated product was
measured with the DELFIA time-resolved fluorescence system (Wallac), using a rabbit
anti-p-MEK (Cell Signaling) as the primary antibody and europium labeled anti-rabbit as
the secondary antibody. Time resolved fluorescence was read on a Wallac 1232 DELFIA
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was concentrated and purified on silica gel to provide

the desired product. Ms: MH 329.1 Step 3. Synthesis of
wo 2606@372831- br ono- 3- net hyl phenyl ) anmol ( 6- qunol yPORY$30026034185

pyri dvPyN- et hyl carboxam de The m xture of

2-[ (4- br ono- 3- et hyl phenyl ) am no] qui nol i n-6-o0l and

potassium bi s(trinmethylsilyl)am de (2eq), was stirred

in dinmethylformarnide for 30 mn at roomtenperature.
flibporhétes rihet woecentstiadaddceach compound for 50% inhibition (ICsp) was

(4-chl oro(2-pyridyl)-Nnethyl carboxam de (leq) and
cafrotagsishyumncidao repfressiph . uRing)XIafit datacmelyas edfifvare. 6 mi ns

at 170 C. The reaction mxture was then concentrated

and [ang itte proeetiupest oo Erampley 94 awelsatiee aerdpowndsrof Bsaples 1-93

organi c |l ayer S separ.ated and sh with brin
wle BB 0 VG Pt RGP CaHELeTY AR B SR s) HETORDR M ep
5(2: Bélyﬁ.{lg gg? gg]rgfegqeq?lh%q%gﬁgr%g# ((é)%'_thgt/s@y%/rll_tliodfﬁiég b%)érzi1 nﬁ’l'us?trated and

- leth h [ l.am i nol i n-6- . .
iSRS SRR RSB G o e i i
91 . .
A T S ——

phenyl ] am no} qui nol i n- 6-yl ) oxy] pyri dme- 2- car boxam de
was synt hesized. Ms: WH = 413.5 -52-Exanple 93

Synt hesis of 4-F2-(3

-tert-Butyl - phenyl am noVqui noxal i n- 6-yl oxy] -

PVri di ne- 2-car boxylic acid nethvlam de 48% HBr KHVDS H
1. Synthesis of

(3-/ert-Butyl - phenyl) - (6-nmethoxy-quinoxalin-2-yl)-anin
e A sol ution containing 2-chl oro-6-net hoxyqui noxal i ne
(synthesi zed as described in J. Chem Soc. Perkin
Trans 2001, 978-984) (leq), 3-~-butylaniline (2eq) in
et hanol was heated at 80 C overnight. The resultant

m xture was concentrated and partitioned
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bet ween ethyl acetate and water. The organic |ayer was

washed with brine and dried. Purification on silica
w@eiosganees t he desired product. MsS: MH = 308. 3 PCT/US2004/034185

Synt hesi s of

2- (3-te7t-Butyl - phenyl am no) - qui noxal i n-6-0l The

m xture of

(3-?e7t- Buogéln- phenyl ) - (6- met hoxy- qui noxal i n-2-yl)-am n, .

e anthengehastynents of dis inventdyy inwekicls abjesdidye pepperE or privilege is

n _cr.owa at 1 Cfor 6 mns. to yield the desired
Cl%é&&‘ﬁta/e%%ﬁéa#%toﬁvl’se was neutralized with sodi um

bi car bonat e solution and taken in ethyl acetate. The

organi ¢ |Aygenpv@sl ofabdedmuid ():wat er and bri ne,

concentrated, and purified on silica gel. Ms: IVH 294.3

3. Synthesis of R

4-[2-(3-fert-Butyl - phenybayi i

ri di ne-2- carboxylic a¥id

cont ai ni ng 2- (3-fer buflyl -

xal izn- 6-yl oxy] - py
' d&Agls-The m Xt ure
m no) - qui noxal i n- 6- ol
(1 eq), potassi uﬁ“iﬁ\}ﬂ r XAyl )ami de (4eq), was
stirred in dinethyl |ormam1de forR80 min. at room
tenperature. To thig,m xture was added @
4-chl oro- pyridi ne-2-carboxylic acid nethylam de (1 eq)
and potassium carbonate (1.2 eq) and m crowaved for 6

m ns h?%inlg(%nd?@gafe%ﬁ?éﬂeﬁ&ea{{hﬁewc‘?ed"\ﬁéﬁg &t CH, Provide that at

concent rat éd “an artitirone ween et acetate an
lexbas of ThendXgami:c | ayer was separated and washed with

bri . drie filte d~concent .Purification
on B i 0L S Ry M SR SN e 1 <

428. 5Exanpl.e"94 Raf/Mek Filtration Assay Buffers Assay
buffer:—s@ MM Tris, pH 7.5 15 MO , 0.1 ni M EDTA,

SN . !
1M PIT VasRRYUlRER ;. NEE (OROIIEPRR ()R s or NIO- AN, $QSHiMA is a
pyrophosphat e, 500 M NaCl Stop reagent: 30 nM EDTA
subbtiteteid air smRefstitugesk anvieo agjskansk the Biaﬁlegdme#mesﬁms a/Biggle or double
boinr&act ive: Upstate Biotech #14-205

A; is substituted or unsubstituted alkyl, cycloalkyl, heterocycloalkyl, aryl,
polycyclic aryl, polycyclic arylalkyl, heteroaryl, biaryl, heteroarylaryl, heteroaryl-
heteroaryl, cycloalkylalkyl, cycloalkylaryl, heterocycloalkyl, heterocycloalkylalkyl,

heterocycloaryl, arylalkyl, heteroarylalkyl, biarylalkyl, or heteroarylarylalkyl,
A, is substituted or unsubstituted aryl or heteroaryl;

R; is O or H, and R, is NRgR7 or hydroxyl; or Ry is taken together with R, to
form a substituted or unsubstituted heterocycloalkyl or heteroaryl group; wherein, the
dashed line represents a single or double bond;

R; and Ry are independently selected from hydrogen, halogen, loweralkyl, or

loweralkoxy;
Ry is hydrogen, hydroxyl or substituted or unsubstituted alkyl;

Rs is hydrogen, -C(=O)(Rs,)-, or substituted or unsubstituted alkyl, alkoxyalkyl,

aminoalkyl, cycloalkyl, heterocycloalkyl, aryl, heteroaryl, alkyloxyalkylheterocyclo, and
heteroarylalkyl, where Rs, is substituted or unsubstituted alkyl, alkoxyalkyl, aminoalkyl,

cycloalkyl, heterocycloalkyl, aryl, heteroaryl, alkyloxyalkylheterocyclo, and
heteroarylalkyl;
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P- ATP: NEN Perkin El nmer #NEG 602 h 96 wel | assay

pl ates: Fal con U bottom pol ypropyl ene plates #35-1190
wo-R00s@8728pparatus: M Il ipore #MAVM 096 OR 96 wedT/US2004/034185

filtration plates: MIlipore Imobilon 1 #MAI P NOB

Scintillation fluid: Wallac Opti Phase "SuperM x"

#1200 439 Assay conditions Raf approximately 120 pM

an%;ul{mtel Q%Q%QTP I %%ggﬁg%@ngu 0 4 or
Sf%er DRad Ak ’§)< 41{3533’ g&ﬂgéﬁlﬁ%@é}a’ WiddBIS AL oycloalicyl,

eém@cs@ byl drﬁaerQM§b@i1§é@<mTth@@pcm | anidnheteroarylalkyl; or Rg
oy e SRE B ot SR il dipogycto or heteroary

angackground |l evels are determned in wells containing
Mek and DI\@? wi t hout Raf. To the Raf/Mek containing
wel 188 vigs Sunstiieds % Blﬂsui?%?edaalm pikamsle dlkybi elioxy, amivo,

0% PVBO.. T fKi
ol R B o itk oy Teacd ek Eraimeibis Syslqpiovios,
cyBR¥l in8f 2d15%l5’a11€§ﬁﬁ’mﬂid ut %9clb£lk§‘l%§§'élk§?ll1f f @%cloeﬁﬁl%inoalkyl,

45- 6 mnutes the reactions were sto

ikl GBIkl o (Skseponbyenioab] nVhEBIAYsloalkyl,  hetero-

ey Blopy BN SRS R B, Bl RlnaoieRintlns fetErodyeloalion-
oxRUlkiEr .  Sahgk@sydl88khmiddageilt he rQﬂﬁ&lb@h@te\“&}ﬁrbﬁ)alk?f)@rninoalkyl

then transferred to the filtration plates
dllpqtmomé& palkylaminoatkylhe ey lnads koY 6 Yeryiaminosa diprpaming, aryloxyalkyl,

PRl B R PRPPRAI MRl MBS YeRourytony,

he{evédriy it d]lﬁh‘aﬁﬂryléiupﬁyt thkyl)&ib?&@ar#ﬁ&)lmbaﬁcyﬁdﬁ’@é&oaf&fftﬂ(yalkyl,
CPMI[SZ t hen erm ned usi n% a Wallac M crobeta 1450
1

hejezoayy 4 hejeroasydpmpymoalky, Gryhi(hetereatyhapinaplkgket | n
Vit ra°st§@815§ﬁ§1§ Bfitomer, prodrug or pharmaceutically acceptable salt thereof.
2. A compound of Claim 1 wherein X is N.
3. A compound of Claim 1 wherein X, is N.

4, A compound of Claim 1 wherein both X; and X, are N.

5. A compound of Claim 1 wherein Y is O.

6. A compound of Claim 1 wherein A; is selected from the group consisting
of substituted or unsubstituted phenyl, phenylalkyl, pyridyl, pyrimidinyl, pyridylalkyl,
pyrimidinylalkyl, alkylbenzoate, thiophene, thiophene-2-carboxylate, indenyl, 2,3-
dihydroindenyl, tetralinyl, triflourophenyl, (triflouromethyl)thiophenyl, morpholinyl, N-
piperazinyl, N-morpholinylalkyl, piperazinylalkyl, cyclohexylalkyl, indolyl, 2,3-
dihydroindolyl, 1-aceytl-2,3-dihydroindolyl, cycloheptyl, bicyclo[2.2.1Thept-2-yl,
pyrrolidinyl,  pyrrolidin-1-yl,  pyrrolidin-1-ylalkyl,  4-amino(imino)methylphenyl,
isoxazolyl, indazolyl, adamantyl, bicyclohexyl, quinuclidinyl, imidazolyl,
benzimidazolyl, imidazolylphenyl, phenylimidazolyl, pthalamido, napthyl, napththalenyl,

benzophenone,  anilinyl, anisolyl, quinolinyl, quinolinonyl, phenylsulfonyl,
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The activity of various isoforns of Raf

serine/threoni ne ki nases can be neasured by providing
WA\T095/08BK5 substrat e, and assayi ng the transferPOf/US2004/034185

phosphate noiety to the MEK residue. Reconbi nant

isoforms of Raf were obtained by purification fromsf9

insect cells infected with a human Raf reconbi nant

bacul ovi rus expressi on vector. Reconbi nant ki nase

phienglelkylsslfiver, Wab flesusndsgle hiperidin-1ed) ipipamidin-Aiyéalled. wiyelepropyl,
j ot | t ification. F h test. .. .
CYgREm I B N By e G T P RN P g, 4-diazepan-
1&\1},\/&9&8@@;&&1@- 1n%m dRNE1d0hiAeSErd IIREY L] Sanldi 104" ib7pidEHdif-G0y1.
n u

in reaction buffer plus ATP (1 mM). Reactions were
subsequently incubated for 2 hours at room tenperature

and &t oppbgomporntkeoldein il grhetsin 6.1 5s mbstitped atumppstituted phenyl.

reaction mxture was transferred to a

neut r adavi n- coat e | at.e (Pierce), and | ncubated for. 1

hour8: PhoS FRBIPPFE obi Chigid ctherain ArmHsTbBEN R mhepHselocted from
DELFI A tine-resolved fluorescence system_ (Wall ac

: 2 3 | ac),
the gravy cenpigting of substitupedymansebstifute] Brdpxyfenys hydrexyalkylphenyl,

B oo e SR, Y b oo pptens.
ol ey on OPPBES COTIBONEF o SOYRRITSh (Tgfoalkonyphenyl
o REE ISR G, PO RO TR Rgpohens.
S AR nayEim gl CHRRHDCS, RS BRRET, | QPR phenyl,
pﬂeﬁslgxﬁﬁheh% Siiélﬁﬁﬁmﬁxoﬁ?%nﬂyﬁfnbﬁﬂbhﬁyl?h&fﬁ! h&&koBYIPIdhBRAYIphenyl,

of"the invention has beén illustrated and descri bed,

hetdrodclplk@yBPP ﬂﬁfér@dyegrldllaﬁphét@[,i 0 Lﬁre@?@i‘h@@ﬁ, cafl, daipiperidin-1'-
made therein without departing fromthe spirit and

yieabmey] whehylepyringiid-5-giphendankhquinetitinylpkeatyt of t he
invention in which an exclusive property or privilege
is clained are defined as faollgws: , A co und of the
forrfil a (4)commopngyqé Fgﬁlﬁl, 8 FHheren ébi ﬁo%‘&é%%ﬁtﬂ%ﬂﬁ selobfed from
selected fromN or CH provided_ that at_|east one of

the n@rqupn; copsiséng f crrlaRphoyyR )itueepheny),  brapoghrayl, ; iadophenyl,
Z.is 2 NR RNR (Cig%3ﬁ R (C=S)R [

R -

digdosophenyl, difluorophe romophenyl, ﬂur%;cthoroplﬁe%ﬁfl,Vg;grglgclzhrl]orophenyl,
trifluoromethylphenyl, trifluoromethoxyphenyl, alkylbromophenyl, trifluoromethyl-
bromophenyl, alkylchlorophenyl, triflouromethylchlorophenyl, alkylflourophenyl, and

triflouromethylfluorophenyl.

10. A compound of Claim 1 wherein A, is substituted or unsubstituted

pyridyl.
P
_C’\
11. A compound of Claim 1 wherein Z is R2 and Ry is O.

12. A compound of Claim 1 wherein Z is Rz, R, is NRgR7, R is
hydrogen and Ry is selected from hydrogen, and substituted or unsubstituted alkyl,
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substituted or unsubstituted am no acid and the dashed
line represents a single or double bond; is

w@ewss2es ed or unsubstituted al kyl, cycl oal kyPCT/US2004/034185
het erocycl oal kyl, aryl, polycyclic aryl, polycyclic
aryl al kyl, heteroaryl, biaryl, heteroarylaryl,
het eroaryl het eroaryl, cycloal kyl al kyl, cycl oal kyl aryl, -
het er ocycl oal kyl , het erocycl oal kyl al kyl , '

alkoay e Alboyyalkdy yamincmllwl,aamycfg,allqybt apbaeydledikyll heterocycloalkyl, aryl,
i aryl al kvl r.het ergaryl.aryl al ;.11 S substituted or

he H s@kﬂﬁ?gﬂE§P§Fﬂﬁycﬂﬁ%@?ﬁ%???§%h§ior H and Ris
NRgR or hydroxyl; or is taken together wth Rto form
a substituted or unsubstituted heterocy€l oal kyl or

het eroaryl group; wherein, the dashedChi{ne represents
a silAgl e Aocordpaideofiu@init 1 Réheaeid Zaise | ndeferadé R |iy taken together

.sel ected from hydrogen, —hal ogen, |oweral kyl, or
wifloheieRB 2y S bHRed ShBYBH T Bptares oot Suedbet g

or unsubstituted alkyl; R is hydrogen, -C(=O (R )-, or

subgyi t utegsBpoutnaofiTdihd Hivdered] KY ts lopelamrakg! Kyl

am noal kyl, cycl oal kyl, heterocytl oal kyl, aryl,

het eroaryl, al kyl oxyal kyl het erocyclo, and

het dfoar W wmmqndw%:d@mlﬁ wherginsk3 isunetborsy.

unsubstituted al kyl, al koxyal kyl, am noal kyl

cycl oal kyl , heterocycl.oal kyl, . aryl,. heteroaryl,

al kylPoxyd} R‘Wlﬁ@{l’élrﬁéﬁ@pbi “éﬁ’i?lqié@ ésrta’glf%eﬁi kyl; -57-and
are i ndependently sel ected from hydrogen, and

substi t utegompotHISHEI kit Utdgeal Y ks loalklearol,

al koxyal kyl , am noal kyl, am doal kyl, acyl, cycl oal kyl,
het er ocycl oal kyl , aryl, heteroaryl,

al kylBoxya} kgthpeunsradlainol 7 wherelek elsaaethylal kyl ; or R
and are taken together to form substituted or
unsubstituted heterocyclo or heteroaryl; and Ris
subdoi t utfedompoundsafideint LhedngatheyfbrmualpK¥hyl , al kynyl ,
al koxy, am no, al koxyal kyl, am noal kyl,

al kyl am noal kyl, dialk Iaqinoalkél, cycloalgél,
cycl oal kyl oxy, cycIQaJ ) i l“am no
cycl oal kyl oxyal kyl ,7Zycl '
dicycloalkylaﬂgnoal [,
het er ocycl oal kyTNn-het J0cy Kyl oxys
het er ocycl oal kyl dni no, diheter80yc|oalky|anino,

het er ocycl oal kyl ®&yal kyl, heterocycl oal kyl am noal kyl , V)
(al kyl') (het erocycl oal kyl ) am noal kyl ,

or a stereoisomer, tautomer, prodrug or pharmaceutically acceptable salt thereof.

20. A compound of claim 1 wherein Z is R2, R is O, Ry is NRgR7, Rg

is H, and R is methyl.

21. A compound of the formula (II):
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di het erocycl oal kyl am noal kyl , aryl, aryl oxy,

aryl am no, diarylam no, aryl oxyal kyl, aryl am noal kyl,
walc@sypbases noal kyl , (al kyl) (aryl)am noal kyl , heper/oszo94/934185

het er oaryl oxy, heteroaryl am no, diheteroarylam no,

(al kyl') (heteroaryl)am noal kyl, heteroaryl oxyal kyl ,

het er oaryl am noal kyl , di het eroaryl am noal kyl

(aryl) (heteroaryl)am noal kyky or a s{ereoisoner,

tautoner, prodrug or pRer ' I?jggbeptable salt

thereof. 2. A conpoundjjof Ciaim 1 whereinX isN. 3. A

conmpound of daimd el [ 4. A conpound of

Caim1 wherein botg and Xar e A conpound of O aim

C R
1 whereinY is . 6. conpound of 3Claiml wherein is
sel ected fromthe gfdup consisting of substituted or (D)
unsubstituted phenyl, phenyl al kyl, pyridyl,

pyrin di.ny) ,. ridylal kyl, pyrimdinylalkyl,

al kwr?ﬁéﬂEééitlégy?rh' phene, thi ophene-2-carboxyl at e,

| ndenyl 6, € G, Gty INERNALAY)- or LEHBINRY-s

triflourophegyl, (trlf our onet hyl ) t'hi ophenyl ,

nmor phol i nyl/, Npi perazi nyl, N norpholinylalkyl,

pi per aztmhal kyl , cycl ohexyl al kyl, indolyl, 2, 3-

di hy#lisoi ndol Rk, NRsRyc 8iRs(G-2) Bs INRy@=S)Rej @k WRs-AA, wherein AA is a

sugéﬁ}lng{i]i% f\lﬁét&)_S’g?l%ll?éé%ﬁlﬁl% @%1&}499%18% Flés{hélg ili,ng){'éprrgsleingsi a g/ilngle or double
bofg@m no(i m no) met hyl phenyl, isoxazolyl, indazolyl,

adanpntyl , bi cycl ohexyl, quinuglidiny], i dazolyl,
en i BRYIEd of CHRPYRBRLIL el BEsmepoallol, aryl
t hal.am do, napt.hyl .. napt hthal enyl, benzop ne,
plied Rl i Sl RORTE RO ong e o heteroarylaryl
hephedryihstetd I, - 28clpfeipikal Kyl suwybaidylaryl, heterocycloalkyl,
e9I—|— f %iour ena?%;l%lyl , p?%er [ gllﬁr%@l yl yifsper iydi ?1 1-yl al kyl y Y
he@@qy@banWlkylcy@p@mg@mﬂ,kyqrylaikyiangqt,eroarylalkyl, biarylalkyl, or
ne l.pi.peridin-4-yl, pyrrolidin-4-yrpyridinyl,
he%r%‘?rg%égiﬁyfl- yl, hydroxypyrrolidn-1-yl,
di alAyisanbsitwyd oohnsgbstitated laryl gnbeteroaryl;

I, 4';5bi piperidin-L" - . A und of . [ .
wherbt 10 SFEl RadtiRelts ohETBERTT Of &0 st Todgher it Ro to
h bt HRa" G o! mgﬁt'tl% Bl wherein, th

fogg{g;g%ﬁeggm?é;do% ta Jﬁgeﬁbétlrl oup }géé%&bysﬁ,’tl I N o(%r su%jg?ﬂigth ted or o e
desinsillbetrepratents hyidgleoy dhebly bondyydr oxyal kyl phenyl , ’

al kyd ph , di alik ' | ,

21 Ko RDk o BRDL b el HBHRERAY bulogen, loweraly, or
loﬁéﬂlag&?zpyl , di hal ophenyl , hal oal kyl phenyl,

al oal koxyphenyl , al kyl hal ophenyl , IKOXXP%L%phenyI,

al kylk4 IibGBIRERRH Ry ERYh B HDRAIEd, A B HRERYed Al

acetyl SYmn A | ph ol : 1k kvl

o ko%%%ﬁ‘%&f?i L&c(ﬁc 5@%5@2 yﬁgﬁdebﬁ’g}{ﬁ'téﬁhgﬂ Wilsubstituted alkyl, alkoxyalkyl,
aminoalkyl, cycloalkyl, heterocycloalkyl, aryl, heteroaryl, alkyloxyalkylheterocyclo, and
heteroarylalkyl, where Rs, is substituted or unsubstituted alkyl, alkoxyalkyl, aminoalkyl,

cycloalkyl, heterocycloalkyl, aryl, heteroaryl, alkyloxyalkylheterocyclo, and

heteroarylalkyl;
Rg and Ry are independently selected from hydrogen, and substituted or

unsubstituted alkyl, alkoxy, alkoxyalkyl, aminoalkyl, amidoalkyl, acyl, cycloalkyl,
heterocycloalkyl, aryl, heteroaryl, alkyloxyalkylheterocyclo, and heteroarylalkyl; or Rg

and Ry are taken together to form substituted or unsubstituted heterocyclo or heteroaryl;

and
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phenyl oxyphenyl, di al kyl am nophenyl ,

nor phol i nyl phenyl , heterocycl yl car bonyl phenyl ,
whedsosrgt| yl phenyl , heterocycl yl al kyl phenyl , PCT/US2004/034185

furanyl phenyl, (I,4'-bipiperidin-rylcarbonyl) phenyl

pyri m di n-5-yl phenyl, and quinolidinyl phenyl. 9. A

conpound of Claim8 wherein is substituted phenyl

71 odfsogheRFitisA A RERGA TIPS e na,)I«erny! By bpHigr, amire.
all%ix&ilal]%g]:;l %Eﬁl%%ﬁgﬂry‘ﬁky%?q%ﬂ%&ymm I10r %&’oa?kﬂ,l ¢ycloalkyloxy,

cyblohlkl 14a1iATEt NRMRRBRNAmIng| kyl:%wl b;emtyl cycloalkylaminoalkyl,
trif uoronethylbronn henyi kyl chl or ophenyl

dmycwau@ammlhyl:, gr[@lﬁsdﬂhgmigalkyléﬁmypalkﬂur obtfeiegiclogliyl,  hetero-
RS TS LSRR, b er o PIROUDHS!, S o

ox§apRUNd Oﬁetéﬂoayﬂbalkylhmirﬁ)hlkyz is a(u]kyl;(hetercﬁydlaalkﬂ)ammoaﬂiyl
compound of Caim]l wherein Zis 2 Ris |s qydro

dibgteropyslepdindempgaliky bmawgl rBYeRy, andamingst fapylagingy aryloxyalkyl,
arglnmaﬁl%% EUtdﬁag a}(lgyil‘r’% %lb@i‘ﬂg/anﬁh&ﬁ@ ﬁ@féroaryl heteroaryloxy,
hekwbaylaﬁmd Odlhktyiqarﬂamino l(elkgr)ﬁmejd)aryl)ammoalkyl heteroaryloxyalkyl,

heg%kyl oxya({#gyl@hdgfl%r%cy | o, aﬂ% het ar a,r)zlsk}rélﬁlg onr

t og
het :%%%o Fkk%uwn& t er %%‘?%Eﬁ%% au%%%ﬁg&%f

of daiml V\herel nis | ovveral koxy. 15. A conpound of

d ai2n. whek eomp&td o Cleinhdk whebtn XAicCGhHpound of Caim 1
wherein R4 is hydrogen. 17. A conpound of Claiml
wherein is loweral kyl. 18. A conpound of C aimwherein
R4 3. nethygpmpagnd qg@é%%hﬁéle@ﬂn & Id1ogeavi ng t he

forrrula (V): (V) or a stereoisoner, tautoner, prodrug

pharmaceutl cal Ie S It th of . 20. A
rpdund %Fowawﬁ%f@ﬁ i wboreinRyis el {7 1
and R7 is nethyl.
25. A compound of Claim 21 wherein A is selected from the group consisting

of substituted or unsubstituted phenyl, phenylalkyl, pyridyl, pyrimidinyl, pyridylalkyl,
pyrimidinylalkyl, alkylbenzoate, thiophene, thiophene-2-carboxylate, indenyl, 2,3-
dihydroindenyl, tetralinyl, triflourophenyl, (triflouromethyl)thiophenyl, morpholinyl, N-
piperazinyl, N-morpholinylalkyl, piperazinylalkyl, cyclohexylalkyl, indolyl, 2,3-
dihydroindolyl, 1-aceytl-2,3-dihydroindolyl, cycloheptyl, bicyclo[2.2.1]Thept-2-yl,
pyrrolidinyl,  pyrrolidin-1-yl, pyrrolidin—l-ylélkyl, 4-amino(imino)methylphenyl,
isoxazolyl, indazolyl, adamantyl, bicyclohexyl, quinuclidinyl, imidazolyl,
benzimidazolyl, imidazolylphenyl, phenylimidazolyl, pthalamido, napthyl, napththalenyl,
benzophenone, anilinyl, anisolyl, quinolinyl, quinolinonyl, phenylsulfonyl,
phenylalkylsulfonyl, 9H-flouren-1-yl, piperidin-1-yl, piperidin-1-ylalkyl, cyclopropyl,
cyclopropylalkyl, furanyl, N-methylpiperidin-4-yl, pyrrolidin-4-ylpyridinyl, 4-diazepan-
1-yl, hydroxypyrrolidn-1-yl, dialkylaminopyrrolidin-1-yl, and 1,4'-bipiperidin-1'"-yl.

26. A compound of Claim 25 wherein A; is substituted or unsubstituted

phenyl.
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21. A conpound of the formula (I11): -60-(11) wherein X
isNor CH Yis OSCHNR-NR)C(=0- or CCCEONR)-
w@2008/02728\R R NR (C OR, NR (C=S)R , or NR - ABCT/US2004/034185
wherein AA is a substituted or unsubstituted am no
acid and the dashed Iine represents a single or double
bond; A is substituted or unsubstituted al kyl,
cycl oal kyl, heterocycl oal kyl, aryl, polycyclic aryl,
pol yxyycl i & campbadkyf Clanatasr wharyin, A pisasupktituted phenyl selected from
heteroaryl aryl, heteroaryl heteroaryl, cycloal kyl al kyl,
th€ Bedupalokyibta; %%ﬁ sub6ti@fedCtGnd@stiitited hydroxyphenyl, hydroxyalkylphenyl,
het er ocycl oal kyl al kyl, heterocycl oaryl, arylal kyl,
albgplemenr yl dlakylphehylar y| teiblkylphenyl, hetaﬁtoxaplydrari,yl akiiajll{o;xyphenyl
I'S substituted or unsubstituted aryl or heteroaryl; is
alloxyhlkyhphenyls hRbpienyt, hditlaloplydnyl, orhafbaillglpfmn&h t}@g@m@eﬁwphenyl
with Rto forma substituted or unsubstituted
alkdbadopepsl, oatlkgtyhatophendr o adlgsilthippbenyl, wiareephenylhe nitrophenyl,

dashed |ine represents a single or_doubl e bond;

acawaohenﬂepeﬁldéammplge@vbct &éphreppin h?&i%@@ﬁhend | ogdis! ohexsgiphenyl
ey GBS Re Lot araaln laylp ny?%%@%@% Sibunyiphenyl,
h%&&%%pé%ﬂ’ ar]ﬁe g‘gq%'tﬁb'tléﬂ(ﬁglé né’}:tl k bSti@ii ogyg{ g&‘a P eridin-1'-
Rt R Ry PR S R REREERRL B0G: ¢ ut e

al kyl, al koxyal kyl, am noal kyl , cycl oal kyl
het exgacy cA @ahipplind af Ylaim & whereinyl\; is substituted phenyl selected from
al kyl oxyal kyl het erocycl o, and heteroarylal kyl; and R
th grdupdeRanden | ¥ sel1efipRehyl." qilﬁliﬂ&}ﬂfeﬁglﬁfnbr(ﬂﬁﬁbhenyl, iodophenyl,
substituted or unsubstituted al kyl koxy,
dighlsepyeltiydifluamphasi kitbronaphetnd) Aylorchimryphengy dbrambéhlérophenyl,

het er ocycl oal kyl, aryl, heteroaryl,

triflukssonoetlysdbhoplyh ettaﬂmoymhabhomphieﬂyét ealbyibgdna}phynyl oftrifipdomethyl-
R are taken together to form substituted or
bronwphayl,t alkstthivaorireor ctrifloarontashdeldeophenyln glkylflourophenyl, and

triflouromethylfluorophenyl.

29. A compound of Claim 21 wherein A, is substituted or unsubstituted

pyridyl.
R1
__C'\
30. A compound of Claim 21 wherein Z is Rz and R is O and the
dashed line represents a single or double bond.
R1

—c
~ .
31. A compound of Claim 21 wherein Z is R2 and R, is NRgR7, Ry is
hydrogen and Ry is selected from hydrogen, and substituted or unsubstituted alkyl,
alkoxy, alkoxyalkyl, aminoalkyl, amidoalkyl, acyl, cycloalkyl, heterocycloalkyl, aryl,

heteroaryl, alkyloxyalkylheterocyclo, and heteroarylalkyl.
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-61-R is substituted or unsubstituted al kyl, al kenyl,
al kynyl , al koxy, am no, al koxyal kyl, am noal kyl
wa@bdoglozazsnoal kyl , di al kyl am noal kyl , cycl oal kyPCT/US2004/034185
cycl oal kyl oxy, cycl oal kyl am no, dicycl oal kyl am no,
cycl oal kyl oxyal kyl, cycl oal kyl am noal kyl ,
di cycl oal kyl am noal kyl, (al kyl) (cycl oal kyl)am noal kyl
het er ocycl oal kyl , heterocycloalkyloxy, R1
het er ocycl oal kyl am no, dlheterocycloaI§ am no,
bk

het er ocycl oal kyl oxyal kyl Ileterocyclo Ian1noa|k
(al k@ ) ( hétC@F’é’E%ql B ﬂ@ypﬁ rW K2 and R;is tal¥en together

Wil SRR € HR e ey ch?oailniiloahmm@oup

dlarylan1noalkyl (alkyl)(aryl)an1noalkyl heteroaryl

D L e e S T e

het er oar yl am noal kyl , dlheteroarylanlnoalkyl

(aryij (h eA%Bﬂ%BMﬁ& SFERARBYE Wheflin R % fEGRkyONEr ,

t aut oner rodrug or pharnaceut|03I y acceptable sal t
t her eof . 22 A conpound of Caimwhereinis CH 2 . A
conp3ind Afcofdpainid ¥HEIH D1 inheliifi R §ERydréden. A conmpound
of Cdaimwherein Ris nmethyl. 25. A conpound of C aim
wherein is selected fromthe group consisting of
subsia.t ut AcdompoumbafShirh 01 evhepdiie Ry lis lopleeaiylal kyl |
pyridyl, pyrimdinyl, pyridylalkyl, pyrimdinylalkyl,
alkylbenzoate thio hene t hi op hene- 2- carboxylate

i ndet/|, 4 cempein, el Giaim éﬁwherql@Rn a8 ingthlyl.
trlflourophenyl (triflouromethyl)thi ophenyl,

nmor phol i nyl, Npiperazinyl, N- nor phol i nyl al il ,
piperazinylalkyl cycl ohexyl al kyl, indal 2, 3-

5 b SghBs T 0
1
?N%@%%?% grﬁa&d¥ﬁ€?ﬁ&®gﬁeky:? isgxgzoryl, i ndazol yI ,

adanantyl bi cycl ohexyl , quinuclidinyl i m dazol yl ,
benzj a I oI hen dazol ylI ,
pthg% d&%%%gkaf% g%?LEWQP%hVﬁB ﬁégg%enone,
aniIinyI ani solyl, quinolinyl, quinolinonyl,
phenylsulfonyl, phenxbgbﬁ Ifon | O floqren-l-yl,

pi peridin-1-yl, plp c;? opr opyl ,

cycl opropyl al yI hanyl aiperldln 4-yl,
pyrrolidin-4-ylI | 4 azepans yI

hydr oxypyrrolidn -|-y| HlalkyRanlnopyrrolldln 1-yl,

and I,4'-bipiperﬂ¢in-| -yl. 26. A compound of C ai m 25 (V)

wherein is substituted or unsubstituted phenyl.

or a stereoisomer, tautomer, prodrug or pharmaceutically acceptable salt thereof.

40. A compound of the formula (III):

/’ R1
o Rs' Y. c
X5 NN g,
A1 )l\ P v
\N N P -
| 3
R4 (11D
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-62-27. A conmpound of Claim 25 wherein is substituted
phenyl selected fromthe group consisting of

W@ wss2es ed or unsubstituted hydroxyphenyl, PCT/US2004/034185
hydr oxyal kyl phenyl , al kyl phenyl , di al kyl phenyl
trial kyl phenyl, al koxyphenyl, dial koxyphenyl,
al koxyal kyl phenyl, hal ophenyl, di hal ophenyl,
hal oal kyl phenyl , hal oal koxyphenyl , al kyl hal ophenyl
aIkowbﬁahdﬁh@ﬁ?brcﬁikylthiophenyl am nophenyl ,

nitr n I ul f bi phenyl ,
alko ﬁbﬁeﬁg3%6%§ B@ﬁg¥¥ BE ?ﬂnéh§ﬁ§50xyphenyl
di al kyl am henyl nnrphollnylphenyl

het er ocy-€d Icarbonylphenyl heterocyclylphenyl

het eyacycl yl akNRIRE AV « Lg R de NRoAA. wherein AA i
4' - bi pi peri di n %chr bonglzl ) F@%JNH%F@{S,) 5 s-AA, wherein AA is a

s@ymﬁumdobrnmsulgﬂtlph@h gthinogaedt! apd moldadnqdﬂirprreplgﬁbentszs single or double
bS npound of Caim25 wherein is substituted phenyl
Pected fromthe group consisting of chlorophenyl,

f | ouAgpise sybstittied mwp hesupktjtuted d elfdyk ngycloadkydh Ilmtampﬂye}wﬂkyl, aryl,
di f 1 uor ophenyl, di br onophenyl qurorchIorophenyI
pdlyewebiehl ardphe pyllycthcu fl @ﬂuﬂﬁ(ﬂét hyheiearyl,, biaryl,” heteroarylaryl,

PRGBS o PSR s B P OTERISR | eeoesctnto,

hétéﬂoﬁj@@dll@ﬂﬁlkﬁw q{elte%@phﬁfwj , ailRyIf | helﬂ‘em@hﬁmlkk], didtylalkyl, or
triflouromethylfluorophenyl. 29. A conpound of C aim

hetqrogpyéarglehyk i s substituted or unsubstituted pyridyl.

30. A, e0spettbdQ ubhibstitutel aRsr@leferdaryls 2 and is and
the dashed |ine represents a single or_double bond.

31. RidofpauHdaet ReliaNReRner divAroxylordhdis tekenstogether with Ry to

hydro en_a Ris sele d fro ro
ook SHRHIBRA oF WORUHEEA Brietpess R@% o Rejfipary! group; wherein, the

%hg@ﬁﬁ{@%eﬁ’ ?tgmsﬁl%?é&ﬂoublémoggm kyl, acyl, cycloal kyl,

et erocy het er oar
aI kyRmWﬁl%l%ﬂ%@%P@y sglgeted) é%@a duidjrasrk prlogens Joweralkyl, or
@corrpound of laimwherein Zis 2 and is taken
&aé ¥ with to fornma substitutedor unsubstituted

h et eRg tyipidoadeky hyrrotyd toe sustiutedysraupubsdidutedalkphpound  of
A aimwherein R | al ko 34, A conpoun
d ai Bs 3l wﬁ@g@: Mﬁﬁﬁé P 95 RYDstigged ar %WEF%&?% alkpyalkyl,
am1noaﬁyf] cygloQ]X(yf (fl%leerocycloalkyl aryl, heteroaryl, alkyloxyalkylheterocyclo, and
heteroarylalkyl, where Rs, is substituted or unsubstituted alkyl, alkoxyalkyl, aminoalkyl,
cycloalkyl, heterocycloalkyl, aryl, heteroaryl, alkyloxyalkylheterocyclo, and
heteroarylalkyl;

R¢ and Ry are independently selected from hydrogen, and substituted or
unsubstituted alkyl, alkoxy, alkoxyalkyl, aminoalkyl, amidoalkyl, acyl, cycloalkyl,
heterocycloalkyl, aryl, heteroaryl, alkyloxyalkylheterocyclo, and heteroarylalkyl; or Rg
and R are taken together to form substituted or unsubstituted heterocyclo or heteroaryl;
and

Rg is substituted or unsubstituted alkyl, alkenyl, alkynyl, alkoxy, amino,
alkoxyalkyl, aminoalkyl, alkylaminoalkyl, dialkylaminoalkyl, cycloalkyl, cycloalkyloxy,
cycloalkylamino,  dicycloalkylamino, cycloalkyloxyalkyl, cycloalkylaminoalkyl,
dicycloalkylaminoalkyl, (alkyl)(cycloalkyl)aminoalkyl, heterocycloalkyl, hetero-
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36. A conpound of Claimwherein is |oweralkyl. 37. A
conpound of Claimwherein R4 is nethyl. 38. A conpound
wo@booslaizes 21 wherein Zis 2 and is Ois NR R R¢BUBoanwB4185

Ris nethyl. 39. A conpound of C aimhaving the

formula (M): (VI) or a stereoisoner, tautoner,

prodrug or pharnmaceutically acceptable salt thereof. 4
A conpound of the formula (111): (111) -64-wherein

cyckmllgioxghl, hétéracycl@liyCrinddg, - NifRtraEydalkydaming OheRocycloalkyl-
- - " Z 2, N NR =0 R NR =S)R , NR - AA,

O’%Rﬂarg?yéi n Mh%%r%?yglﬁggﬁ%?‘(@ggyg uns dé@ Slzll?feé%c%’zr&}ﬂa%bmnoalkyl’

diB&kfdcPl6al ldee LORIGS eﬁfyﬁlﬁné,: r&yae%r@aﬁﬁmszlO%L%hsxyaukyh

bond; " is substitut’ed or unsubstituted al kyl;

arglagtieeallicll) | disretasrioatkylo alelyl(arplgthinoplisyly chietkiogrydy yHeteroaryloxy,

ol veycl.ic anrylal kyl , .heteroaryl ., biaryl
oS b A e aminie GlEBE o Deyisplisicppiaropgioxalkyl,
hetdt6hgRinkiMbAKY dihBRFRFAGYE 0aRlyK )(Lﬁlyl)(heteroaryl)aminoalk 1or

het er ocyc| oal kyl al kyl, heterocycloaryl, arylal kyl,

het e galiegisampy tautees pragiua et phormaeubealyrackentghle pallfhereof.

is substituted or unsubstituted aryl or heteroaryl; is

or and ' XVihi 100 .18 together with
R tgh For mAEOgnEJBglt[‘ﬂl F%‘?%P g’b%hr%ed éizil?ﬁ?;d

het erocycl oal kyl or heteroaryl group; wherein, the

dashed |1 RRoMEBLESENERIA 46 WHdkén R, idRHRbspond; R and
are | ndepengféﬁ)tel y sel e%:t ed from E\f}érg%tgnfgenhal ogen,
| ower al kyl, or | oweral koxy; R4 is hydrogen, hydroxyl

or sAfst i Abefholhd siNClBE UD twHefin R, Ky hiethigli s hydr ogen,
-C(=O (R )-, or substituted or unsubstituted al kyl,

al kox4ya| kxl , . . . -
44. compound of Claim 40 wherein A is selected from the group consisting

of substituted or unsubstituted phenyl, phenylalkyl, pyridyl, pyrimidinyl, pyridylalkyl,
pyrimidinylalkyl, alkylbenzoate, thiophene, thiophene-2-carboxylate, indenyl, 2,3-
dihydroindenyl, tetralinyl, triflourophenyl, (triflouromethyl)thiophenyl, morpholinyl, N-
piperazinyl, N-morpholinylalkyl, piperazinylalkyl, cyclohexylalkyl, indolyl, 2,3-
dihydroindolyl, I-aceytl-2,3-dihydroindolyl, cycloheptyl, bicyclo[2.2.1]hept-2-yl,
pyrrolidinyl,  pyrrolidin-1-yl,  pyrrolidin-1-ylalkyl, = 4-amino(imino)methylphenyl,
isoxazolyl, indazolyl, adamantyl, Dbicyclohexyl, quinuclidinyl, imidazolyl,
benzimidazolyl, imidazolylphenyl, phenylimidazolyl, pthalamido, napthyl, napththalenyl,
benzophenone, anilinyl, anisolyl, quinolinyl, quinolinonyl, phenylsulfonyl,
phenylalkylsulfonyl, 9H-flouren-1-yl, piperidin-1-yl, piperidin-1-ylalkyl, cyclopropyl,
cyclopropylalkyl, furanyl, N-methylpiperidin-4-yl, pyrrolidin-4-ylpyridinyl, 4-diazepan-
1-yl, hydroxypyrrolidn-1-yl, dialkylaminopyrrolidin-1-yl, and 1,4'-bipiperidin-1'-yl.

45. A compound of Claim 44 wherein A; is substituted or unsubstituted

phenyl.

46. A compound of Claim 44 wherein A; is substituted phenyl selected from

the group consisting of substituted or unsubstituted hydroxyphenyl, hydroxyalkylphenyl,
alkylphenyl, dialkylphenyl,  ftrialkylphenyl,  alkoxyphenyl,  dialkoxyphenyl,
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am noal kyl, cycl oal kyl, heterocycl oal kyl, aryl,

het eroaryl, al kyl oxyal kyl het erocycl o, and
whedasosrsyl al kyl, where R is substituted or PCT/US2004/034185

unsubstituted al kyl, al koxyal kyl, am noal kyl,

cycl oal kyl, heterocycl oal kyl, aryl, heteroaryl,

al kyl oxyal kyl het erocycl o, and heteroaryl al kyl; and R7

are i ndependently sel ected from hydrogen, and

0 t yl il&@ﬁiﬂé haloalkoxyphenyl

an&#ioxf%ﬁ%?ﬁ hdH oa ﬁyfﬁﬂﬂﬁgﬁgg#k;mF%acy , cycl oal kyl ?p v
al YR LE M Sl Oaélké&yhaﬁﬂp}dén RALEN: gﬁﬁfoﬁf)henyl armnophenyl nitrophenyl,

aIkonxyafktheterocycIo het er oaryl al kyl ; or and
acEtYlpheyl] ak sulfdnageseayi, t obfphéﬂylsubaliﬂokyﬁlphb@t cyclohexylphenyl,

unsubstituted heterocyclo or heteroaryl; and 'S
phsnisxyphetyd dmihdmmbphaﬂyhtmmphbkyylph@iykelmyd:roc Woarhonylphenyl,

al koxy, am no, al koxyal kyl, am noal ky
heterdoyichphrens), k y hetercatlyjallaaplresal, ky|ﬁ1ra@yl@h@ml4<y| (1,4-bipiperidin-1'-

cycl oal kyl oxy, cycloalkylan1no Jdic cloalkylan1no
ylegyanyRpkenydxpainkidin-5-ylpbprd aad anelshnyiphenyl.

di cycl oal kyl am noal kyl , (al kyl) (cycl oal kyl )am noal kyl ,

het efocych gg{r@x{l%dm!?ﬁgﬁﬁrg 44 x@ﬁergﬁfﬁl\ A %S.E)'sﬁ‘?tﬁYed nphenyl selected from

het erocycl eterocyc

thhet S o,?}l/cic !g? gr:; Kyl 9 y}h rXRh 3{ u%%(p%eﬁ?ll k%l'o%ﬂﬂgf?}hky odophenyl,

dl(g{rlgﬁ%gﬁénﬁfg,ycﬁgﬁ g?{énﬁl Hﬁék i/?}aﬁh{limfcfl’ﬁ @T@)‘-?ﬁ rl])g%mcl)(%%ﬂorophenyl

triflbGfodle ?r? y]?l%%kli‘y | tr1ﬂﬁ@ﬂoﬁbékﬂo§<§ﬁl¥én&ﬁm a[lQﬁbMoph@&}ler aaludromethyl-

et eroa het er oary am no, di heter oary am no,

br&ﬁbﬁ]ﬁ[én&(,hﬁk?fcﬁ@hyﬂhkﬁﬁ' RAAbKmethi@ER6:0phatydX My lf}durophenyl, and

het eroaryl am noal kyl, di heteroaryl am noal kyl,
trifl stinpimefiieflesroplisnly).am noal kyl or a stereoi soner,

tautomer, prodrug or pharmaceutical ly acceptabl e sal t

thereof 4 . A conpound.of ClaimA40 wherejn.is

coPpoundt emmguad a6 laimet@ | Wnl 42 H?oﬁ”b@tétH ed4%r u’ié?'ubs“t“ted
rrEjound of Claim40 wherein is nethyl. 44. A conpound

pyolfd aim 40 wherein is selected fromthe group

consi sting of substituted or unsubstltutedRphenyI,

phenyl al kyl , pyridyl, pyrimdinyl, pyri dy/,{'/af kyl ,

pyri m di nyl al kyl, al kyI benzoat e, th| 0

thi opnene 200 ?ﬁc‘f%k@l m h?‘@@{&’ém Zi3- di h FRIMAERY D and the

tetrallnyl our op eny

a%}?n pﬁerllregrzpr%g?nft?%élll}% OEGR ny alil(ESrphS: Ip(re?/[am nyl al kyl ,

cycl ohexyl al kyl , indonI 2, 3- di hydroi nggl yl,
‘ I-aceytl-2,3-dihydroindolyl cyclohept¥?/
bi cycl o[ 2. 2. 1] hept - 2-yI , ~
50. A compound of Claim 40 wherein Z is Rz and R, is NRgR7, Ry is

hydrogen and R is selected from hydrogen, and substituted or unsubstituted alkyl,
alkoxy, alkoxyalkyl, aminoalkyl, amidoalkyl, acyl, cycloalkyl, heterocycloalkyl, aryl,

heteroaryl, alkyloxyalkylheterocyclo, and heteroarylalkyl.
R

/,

—c
~
51. A compound of Claim 40 wherein Z is Rz and R is taken together

with R, to form a substituted or unsubstituted heterocycloalkyl or heteroaryl group.
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pyrrolidinyl, pyrrolidin-1-yl, pyrrolidin-1-ylalkyl,

4- am no(i m no) net hyl phenyl, isoxazol yl, indazolyl,
wa@d@smst2gs , bi cycl ohexyl, qui nuclidinyl, i m daeot/yb2004/034185
benzi m dazol yl, im dazol yl phenyl, phenylim dazolyl,

pt hal am do, napthyl, napththal enyl, benzophenone,

anilinyl, anisolyl, quinolinyl, quinolinonyl,

phenyl sul fonyl, phenyl al kyl sul fonyl, 9Hfl ouren-I-yl,

pi peRi di nk dersipoundiof €laih 40 Whyreal Ryis lowyralkopyopyl ,

cycl opropyl al kyl , furanyl, N nethyl piperidin-4-yl,

pyrrolidin-4- yIpyrldlnyI 4-di azepan- 1-yl,

hy dr8xy py* eahpeimd of {laimd ZwheteaRnisgpethets di n- 1- yI |

and |,4" -bipiperidin-r-yl. 45. A conmpound of Cla|w144

mhereln is substituted or unsupstituyted phenyl. 46. A
isdvitage

conpdund ‘o Forepaing of £laipet G vReier By Bd phenyl
selected fromthe group consisting of substituted or

Fb R T S

al koxyphenyl , dlalkoxyphenyl - 66- alkoxyalkyrphenyl,

o el soBhOPSRRaH s ks ke

al kyl t hi ophenyl, am nophenyl, |iitrophen

acetyl phenyl, sul fanoyl phenyl, biphenyl,”

al koxybi phenyl, cycl ohexyl phenyl phEﬂ?kgxyphenyl

di algy| am eempemd of d@EphOMhedpEey| , R, Ry is O, Ry is NRgRy,

het er ocycl yl car bonyl phenyl , heterocyclylphenyl
ﬁR&@&ﬁmﬁdF@n&hﬂﬂh&lphenyl furanyl phenyl ,

(1,4" -Dbipiperidin- rylcarbonyl) phenyl ,

pyrlnldln 5-yl phenyl, and qU|noI|d|nyIphenyI. 47. A

conpsgund Afcofbaind FLuhese havihg treubshula (VEY phenyl

sel ected fromthe group consisting of chlorophenyl,

f1 our ophenyl , bronnphenyhg i odophenyl, dichl,orophenyl,

dlfluorophenyl dlb

bronDchIorophenyI %lfl or onef hyl phlenyl ,

trifluoromethoy JFJ&he onop /L

trlfluoronethylb nop kyl chl orophenyl

trlflouronethylchlorophenyl g%kylflourophenyl and

triflouronethyl fIRsorophenyl. 48.° A conpound of Claim (VID

40 wherein is substituted or unsubstituted pyridyl.

49. A conpound of Claim40 wherein Zis and is and the

dashed line represents a single or double bond. 50. A

conpRUNGerRhis&hatl Bufthdthgioghid of pherndaceiiically acseptable salt thereof.

59. A compound of the formula (IV):

Ry
K
A%\N/JL\N//

Ry Iv)

Y. Z
\/

wherein Y is O, S, CH,, NHRs, -N(R5)C(=0)- or ~C(=O)N(Rs)-;
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hydrogen and is sel ected from hydrogen, and
substituted or unsubstituted al kyl, al koxy,
wa@bdosnyaBkyl , am noal kyl, am doal kyl , acyl, cye¢Dab1094/034185
het er ocycl oal kyl, aryl, heteroaryl,
al kyl oxyal kyl het erocycl o, and heteroarylal kyl. 51. A
conpound of Claim40 wherein Zis 2 and is taken
t oget her MA Bt to forma substituted or unsubstituted
het er ocycl aIkyI or heteroaryl group -67-52. A

co nd of 40 e | ko . ; )
co%ténd of Cf 2“%%2%& (;))ﬁ{ Fg&m}?ﬁé’{ﬁk Bg‘i ﬂﬁerem AAisa

subgitped od undubGlinted Alnvaedaind the HEshBY 0o 96teschR a ﬁngle or double
conmpound of C aim40 wherein R4 is | oweral kyl .

0€6ﬂpound of Claimb55 wherein R4 is nethyl. |, 57 A

COMERS ST SRR S, Ty a5t e, o,

pol}&yc]ﬂtg th]@fl f orpulyecli/l | hiyldkfA, ( Vihberdakyla Sbﬁfﬁ0| Shé@roarylaryl,
tauto pr.odrug or pharnaceutlcally accept abl e salt
hefepearBpterageyl, A corprderlylalkyl he f soRloRlylarXl : R hetgrocycloalkyl,

he&kéégy) 1&?%&@1&1}( 6g&eroc§elo% F&H@mg Qf/&_e% %ﬁgrﬁll_.?y&,c_g%hdalkyl or

hetgroanRarydelylnher ei n AA is a substltut ed or
uns e?SltSI%ﬁgnﬁRe@&] e or eﬁg%l%{],ﬁet%%%by d |ine

repr S a sin substituted or

uns Rysisi@ ot ¢ aal lﬁél is NRgR-pat kydrox1ebeROGY edkeRlibgbther with R, to
aryl, polycyclic aryl, polycyclic arylalkyl,
fommaewbatntyted Qi enrsybstitited életmmqylch)aiklyl or heteroa.ryl group; wherein, the
et.er gar yl het er oar. al kyl al kyl, cycl oal kyl aryl,
da%‘é’figlﬁ’SE FSSBfSI?;ﬁmgl%%’i %‘%%i Bt kyl al kyl ,
het &3omth@amylind@e§uﬂeaiﬂlyy$electmt ﬁbmahydragétylhalogen, loweralkyl, or

bi aryl al kyl, or
loweralk%xy, Y

R is hydrogen, hydroxyl or substituted or unsubstituted alkyl;

Rs is hydrogen, -C(=0)(Rs,)-, or substituted or unsubstituted alkyl, alkoxyalkyl,
aminoalkyl, cycloalkyl, heterocycloalkyl, aryl, heteroaryl, alkyloxyalkylheterocyclo, and
heteroarylalkyl, where Rs, is substituted or unsubstituted alkyl, alkoxyalkyl, aminoalkyl,
cycloalkyl, heterocycloalkyl, aryl, heteroaryl, alkyloxyalkylheterocyclo, and
heteroarylalkyl;

Rg and Ry are independently selected from hydrogen, and substituted or
unsubstituted alkyl, alkoxy, alkoxyalkyl, aminoalkyl, amidoalkyl, acyl, cycloalkyl,
heterocycloalkyl, aryl, heteroaryl, alkyloxyalkylheterocyclo, and heteroarylalkyl; or Rg
and Ry are taken together to form substituted or unsubstituted heterocyclo or heteroaryl;
and

Rg is substituted or unsubstituted alkyl, alkenyl, alkynyl, alkoxy, amino,
alkoxyalkyl, aminoalkyl, alkylaminoalkyl, dialkylaminoalkyl, cycloalkyl, cycloalkyloxy,
cycloalkylamino,  dicycloalkylamino,  cycloalkyloxyalkyl, cycloalkylaminoalkyl,
dicycloalkylaminoalkyl,  (alkyl)(cycloalkyl)aminoalkyl, heterocycloalkyl, hetero-
cycloalkyloxy, heterocycloalkylamino, diheterocycloalkylamino, heterocycloalkyl-
oxyalkyl, heterocycloalkylaminoalkyl, (alkyl)(heterocycloalkyl)aminoalkyl,
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heteroaryl aryl al kyl ; is substituted or unsubstituted
aryl or heteroaryl; Ris or H and is NRgR or
why@soxess or is taken together with to form aPCT/US2004/034185
substituted or unsubstituted heterocycl oal kyl or
het eroaryl group; wherein, the dashed |ine represents
a single or double bond; R3 and are independently
sel ected from hydrogen, hal ogen, |oweral kyl, or

diheteercatloatkylanmidoallsylh yaaylo g enylodyy darglaphiner dSarpkiiihelt edyloxyalkyl,
or uns tituted .al kyl; | drogen, -C(= 0)(R5.)-, or
g apapoaite e St « ety Brmoaith chbiepry!) HetcRoaryloxy,

h&BoBRAKNb, dMeer&@yino hﬁﬂl@}”lﬂﬁé’[@ﬂo?@ﬁjﬁgﬁ%oaﬁ{ﬂ,l heteroaryloxyalkyl,

heteroaryl, al kyl oxyal kyl het’eTocycl o, .
hé¢teroerybamipbalkKly dihetghmrdamsmaogikyd t(atyl)(lederoaryDasinystkyl ot ed

ﬁg? 3(;'? gt(c’gaflgfksgﬁfé%}%%&gﬁ]a Ero% 5%,/ }z}ml g cf::elu%gelllﬁy eltc’ceptable salt thereof.
al kyl oxyal kyl het erocycl o, and heteroaryl al kyl; and R7
are godepandaipolid SECREH S9 viedTh Ry, d§ B?&Bgen’%\nd
substituted or unsubstituted al kyl’, al koxy,
al koxyal kyl, am noal kyl, am doal kyl, acyl, cycloal kyl,
het e6hcychAashipphind af §laim3Otveiepein W ,is methyl.
al kyl oxyal kyl het erocycl o, and heteroaryl al kyl; or and
R are taken together to form substituted or
unsubzt i t Ateehpoah®oOClaehG9avhdneihaf 8ap.yl ; and is
substituted or unsubstituted al kyl, al kenyl, al kynyl,
al koxy, am no, al koxyal kyl, am noal kyl, .
al kyﬁém nddorpoung P%&l@}fpéﬁi‘m%‘i’lkﬁl,ls &glegterhfrRyy the group consisting
cycl oal kyl oxy, cycl oal kyl am no, dicycl oal kyl am no, )
ol fistatedy po rysubkiiutedcphenph | thyn aiksib atyridyl, pyrimidinyl, pyridylalkyl,
di cycl oal kyl am noal kyl , (al kyl) (cycl oal kyl )am _noal kyl ,
ryianigiydalkylp aliyibenzoates - HHoRNCBEI Kipjoghgne-2-carboxylate, indenyl, 2,3-

HEUEIEEIE: SN b Ry P RGeSt KPR FegPholingl, N-
Bt o CPRRR AR P REFRD I  prclofiyylgliyl, indolyl, 23-
SRS, SR ZE R U i LRRS 21
p;?g(?nk%{iﬁ?{ %'e@?ei')f/olidli}@tl §fi.0ar yl-afdRR1 -yHIRAL er @-%[r}iﬁ@tfﬂlzglﬁ:)methylphenyl,

oar yl Yam noal kyl, ~het er oar yl oxya

isbedz8ryar Vinasongal Kydamditfet epRaElvhaii noadkiticlidinygl,  imidazolyl,
(aryl’)’(het eroaryl )ani noal kyl of a stereol soner

bdr%ﬁhi@ﬁfhﬂyl, phidezdlgphénybshefpltaidarsigl, lpyhadanidpl @ipltiey] s@dpththalenyl,
t her eof .

benzophenone, anilinyl, anisolyl, quinolinyl, quinolinonyl, phenylsulfonyl,

phenylalkylsulfonyl, 9H-flouren-1-yl, piperidin-1-yl, piperidin-1-ylalkyl, cyclopropyl,
cyclopropylalkyl, furanyl, N-methylpiperidin-4-yl, pyrrolidin-4-ylpyridinyl, 4-diazepan-
1-yl, hydroxypyrrolidn-1-yl, dialkylaminopyrrolidin-1-yl, and 1,4'-bipiperidin-1'-yl.

64. A compound of Claim 63 wherein A is substituted or unsubstituted

phenyl.

65. A compound of Claim 63 wherein A; is substituted phenyl selected from

the group consisting of substituted or unsubstituted hydroxyphenyl, hydroxyalkylphenyl,
alkylphenyl, dialkylphenyl, trialkylphenyl, alkoxyphenyl, dialkoxyphenyl,
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60. A conpound of C aim59 wherein is hydrogen. 61. A
conpound of Claimb59 wherein R4 is nethyl. 62. A
wa@eowposmes of Claim 59 wherein Y is . 63. A conmponns2004/034185
Claimwherein is selected fromthe group consisting of
substituted or unsubstituted phenyl, phenylal kyl,
pyridyl, pyrimdinyl, pyridylalkyl, pyrimdinylalkyl,
al kyl benzoat e, thi ophene, thiophene-2-carboxyl ate,
alkGSRMNIphedyl3 h@lo‘ﬁk{éﬁy‘l" Ngi@abherdyd! rl@dld)eﬂk(ﬂflphenyl haloalkoxyphenyl,
trlflourop%eny , trlflouronethyl)thlopheny
alRyhgibphdngy, | , alNpkyiedaphenyl| , dkyrihghehylny | aﬁinklybhenyl, nitrophenyl,
piperazinylalkyl, cyclohexylalkyl, i ndolyl, 2, 3-
adtyfiplebngl, nd(shljidmoylp]amgyt | -ERplRng, hy clexybiphgdy]l, cyclohexylphenyl,
cycl oheptyl, bicyclo[2.2.1]hept-2-yl, pyrrolldlny
plp}w}oayplmnm, ﬁla}lkyla@umpbbm motphplliaylphenyl, heterocycly carbonylphenyl,

4- am no(i m no) net hyl phenyl , i soxazol yl ndazot{' e
heterapchtlphenyb c;l@reéww Kﬂ@ myén 1phiem daz 61-§tbipiperidin-1'-

SIGERaTAIRgSL. NEERY-S SHalsTH A S Plpcp Bfbtikenone.

ani linyl, anisolyl, quinolinyl, qU|noI|nonyI

phen suI [,
pl pe? i nf\?%}q u%? Sggl%inﬁ&]_%la K ’1s %5%{1%%?% %&n’kfr Ydlected from

R

|
dlgﬂlgfd%¥1@1{)§1g:ubl%?lh<érll}% ] dlblfgn?dﬂﬁ&l}lﬁ nﬂﬁ%g?%%‘gg%&igp béoﬁgb?%ﬂo%)phenyl

trifh@Fddhdth dylg}fles%bstﬂrmabﬁﬁn&momﬁ&mt i ﬂk%l%ﬂnﬂ&}ﬂﬁﬁ&l @Bfludromethyl-

compoun aim 63 wherein A'is substituted phenyl
breelophégd, tlkghidieplghol piriflonsinsdthylghlofophedd} iatkylfbslirophenyl, and

unsubstituted hydroxyphenyl, hydroxyal kyl phenyl ,
trflokydnpdteyifiioropghalyky| phenyl , tri al kyl phenyl ,

al koxyphenyl , dialkoxyphenyl -70 alkoxyalkylphenyl

hal ophenyl , di hal qph | phen
hal ogfkox 4 pFERRAUD ga?ﬁﬁ‘?’rﬁ’l gg %1 gﬂk’ﬁx?ﬁé‘i‘%‘ﬁﬂ‘}eﬂﬁl punsubstituted
alkilth|ophenyl am nophenyl , nltrophenyl
yIphenyI sulfannylphenyl, bi phenyl ,
al koxybi phenyl , cycl ohexyl phenyl , phenylggyphenyl
di al kyl am nophenyl , nDrphollnyIphenyI
het erocycl yl car bonyl phenyl , heterocye+@LPhenyI,
het eg@cy chbalpbihdPHEOMim shuipthpheny! . Reand R, is O.
(1,4 blplperldln ryl carbonyl) phenyl,
pyr|n1d|n 5-yl phenyl, and qU|noI|d|nyIpheny¢ 66. A
conpound of Claim®63 wherein is substi t ut£d phenyl
selected fromthe group consisting of""ﬁ@sxophenyl
f 1 ou6®pheAydompouodmbHdaiyh 59 witkrginehys | Rz, R, is NR6R7, Rg is

hydrogen and Ry is selected from hydrogen, and substituted or unsubstituted alkyl,
alkoxy, alkoxyalkyl, aminoalkyl, amidoalkyl, acyl, cycloalkyl, heterocycloalkyl, aryl,
heteroaryl, alkyloxyalkylheterocyclo, and heteroarylalkyl.

70. A compound of Claim 59 wherein Z is R2 and R is taken together

with R, to form a substituted or unsubstituted heterocycloalkyl or heteroaryl group.
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di chl orophenyl, difl uorophenyl, di bronophenyl,
flurorchl orophenyl, bronochl orophenyl,
wo eooSlosmsd et hyl phenyl , trifl uoronet hoxyphenyl PCT/US2004/034185
al kyl bromophenyl, trifl uoronet hyl bromophenyl ,
al kyl chl orophenyl, triflouromnethyl chl orophenyl,
al kyl f1 our ophenyl, and trifl ouronethyl fl uorophenyl.
67. A conpound of Claim59 wherein is substituted or
unsubstituted pyridyl. 68. A conmpound of”C ai m 59
wherein Z is and is . 69. A conpound of°~J ai m 59
wher @l.n ZAiconmourd of clagmhydvlegein Zaisd R7 | S2sB| écOeBy is NRgR7,
from hydrogen, and substituted or unsubstituted al kyl,
Ralisddxapd R Repgitailky! , ami noal kyl, anidoal kyl , acyl,
cycl oal kyl, heterocycl oal kyl, aryl, heteroaryl,

al kyl oxyal kyl het erocycl o, _and heteroaryl al kyl. 70. A
conpbund OEEPQF?I# Sgél%ﬁ“@ re i‘ﬁlezem 338 r*ﬁk"%’ak en

together with Rto forma substituted or unsubstituted

het exrpcycl,oal kvl or t er-ganyl .group. =71-.R -C 71. A
corrp?):ﬁnd Jéfcog}pg}nrln@ggegﬁ%r@ivﬂ%flg& é?mﬁﬂ%"éy; is NRgR ,
Ris Hand is nmethyl. 72. A conmpound of C aim59

wher¢j n ' - ApC ggﬁﬂ f daim72
mher§$n E%‘%gq%gﬁﬁgﬁgﬁﬂéﬁgVﬁ%g%ﬁgégn o?g%fain159
wherein R4 is hydrogen. 75. A conpound of C aim 59
wherg3.n RA dofpoOi@baCeith 59 #herdn RQIPRIWREAIRY]. Cl ai m 75
wherein is nmethyl. 77. A conmpound of C aim59 having
the formula (M11): 3 (M1Il) or a stereoisoner,

t aut drer , Apooghound of Chhar7federtin Ralis methgt.ept abl e sal t
thereof. 78. A conposition conprising an anmount of a
conmpound of clains 1, 21, 30, or 59 effective to

I nhiWi.t Rafcoapbivd d6fClaim 39 huviap tigyr foanulagVIEUbj ect when
adm ni stered thereto, together with a pharmaceutically

acceptable carrier. 7

Ry (VII)

or a stereoisomer, tautomer, prodrug or pharmaceutically acceptable salt thereof.

78. A composition comprising an amount of a compound of claims 1, 21, 30,
or 59 effective to inhibit Raf activity in a human or animal subject when administered

thereto, together with a pharmaceutically acceptable carrier.

79. A composition of Claim 78 which further comprises at least one additional

agent for the treatment of cancer.

80. A composition of Claim 79 in which the at least one additional agent for
the treatment of cancer is selected from irinotecan, topotecan, gemcitabine, 5-

fluorouracil, leucovorin carboplatin, cisplatin, taxanes, tezacitabine, cyclophosphamide,

-72-



79. A conposition of Caim78 which further conprises
at | east one additional agent for the treatnent of
W@ 2060872880. A conposition of Caim79 in whichCT/H82084/034185
| east one additional agent for the treatnent of cancer
IS selected fromirinotecan, topotecan, gentitabine,
5- fluorouracil, |eucovorin carboplatin, cisplatin,
t axanes, tezacitabine, cycl ophospham de, -72-vinca
viabk ablakbsds, i matlmbb, aﬁthfab?dﬁ&&l |1ﬁﬁ[§]mfﬂ’j,t Lﬁgsﬂﬁ‘b],nab’ dacarbazine’
trastuzumab, dacarbazi ne, al desl euki n, capecitabi ne,
aldendpukine sapectgling.tandiltefsa (84fitivdb)ret hod of i nhi biting Raf
ki nase activity in a human or ani nmal subject,
conpyising adm nistering to the human or ani ma
sub) Slet aXdBRHIA PF inkibiagRef kinage aefivaroorm ushamor animal subject,

conpound. of .clainms 1, 21, 40, or 59 effective to .

Cﬂf’fﬂ}glﬂ% aqminisEeTigste ée#wawriaﬁlmﬂewm?\ COFIpgpifiAm|comprising an
est. 82, hod _f reating a cancer, .disorder .

mﬁﬁ‘g"égﬁﬁ P%‘fn%a?? sdy f $0, or %%#%?qﬂgf?ﬁ@l Reldeingse agtivity in
thé BubB AR Qi @01 MRl subject a composition

conpri sing an ahount of a compound of clains 1, 21,

40, or 59 effective to inhibit Raf kinase activity in

the $pumans ohedbd 8! et -diordE 0 | QT88 b

whi ch furt he? conpri ses g:%%ar}]&%gtdégr%i@% lpoéjthﬁlrgaﬁl?%an o%l subject,
codipri¥hly ihReringlto! BAEhmAAr AdHhAl ABRLt 2A8AL0EREN tHrisi

treatﬁent of ca%cer._84. A et hod ofﬁclain1 glﬁhnmﬁﬁ%ﬁmngan
antduat af a b@apdundrf cads 1| DNAD, GOBNfdctke tORMIVIERIMNERMse tivity in

cancer is selected fromirinotecan, topotecan,
thgybwpan etbanweal Sbfdctior our aci |, | eucovorin carbopl atin,

ci splatin, taxanes, tezacitabine, cyclophospham de,

vinca al kal oi ds, imatinib, anthracyclines, rituximb,

t r asBuz unmnetipscafrabaim $ewhigh ferthies vlunprisesadetnisebing & the human

and lressa efitinib). 85. A nmethod for treating a
or BBmAb AbIget grfne addidiepal ggeniorthe tigatment aheanser. ani mal

subj ect, conprising adm nistering to the human or
ol B o£ B3y G SEML AR 88 SRBl ol ror
D e 86 B Y S B BT B pgronc,

leligP&Rfe R%thl?r (?F lﬁﬁleaﬁkv\ﬁfegﬂ Ct?%ac biRE OS¢ %irol%géﬁa %I%ride, vinca

87. A meth I'm 85 rther o
allatTl)i isdo@ihit) Garkttab¥inBYU "Bfiximab, trastuzumab, dacarbazine, aldesleukin,

capecitabine, and Iressa (gefitinib).

85. A method for treating a hormone dependent cancer disorder in a human or
animal subject, comprising administering to the human or animal subject a composition
comprising an amount of a compound of claims 1, 21, 40, or 59 effective to inhibit Raf

kinase activity in the human or animal subject.

86. A method of claim 85 wherein the hormone dependent cancer is breast

cancer or prostate cancer.

87. A method of claim 85 which further comprises administering to the human

or animal subject at least one additional agent for the treatment of cancer.
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or ani mal subject at |east one additional agent for
the treatnent of cancer. -73-88. A nethod of claim 87
WO oosfod2B5 t he at | east one additional agent foPCT/082004/034185
treatnment of cancer is selected fromirinotecan,
t opot ecan, gentitabine, 5-fluorouracil, |eucovorin
carboplatin, cisplatin, taxanes, tezacitabine,
cycl ophospham de, vinca al kal oi ds, imatinib,
ant hggcychi pRehod dftdiih 8P in Whisht thé UBELst BAC adaghNS, ent for the
al desl euki n, capecitabine, and Iressa (gefitinib).
tré‘atﬂﬁh@@ﬂcir@ér iy eddtdt frdmhRIRiceh) HopalecHa Beakitshing TSiﬁﬁorouracﬂ
in a human or ani mal subject, conprising adm nistering
leicovtond Fuatbsoplatin, amsplahnsubg@ei dezmoigiisg,t icgclophosphamide, vinca
conprising an anmount of a conpound of clains 1, 21
alkgloidsy iB@tieibf @othiraaychinesj nhtickimabRafastazwasty dopibazing, iaklesleukin,
the human or ani mal subject. 90. A nethod of claim 89
capieriéabine, pad Eessedggfitind®s adni ni stering to the human or
ani mal subj ect at | east one additional agent for the
treaggent of cg)gthQl A et horlo of claimQ0 in which

the &1 | eAsfe ©iBaA hegaiRfogicl cAneeTt gkt 2 dfuman or
R P SRS 6 SRS 55R is oostion
ﬁx@iu?gd@g gfnoﬁ?étaé‘tef' w{ﬁ@?@' tf%? s c%ﬂ@g‘% Qfélhgee 19 inhibit Raf
%5;1‘0 wﬁ}“&?@?@f‘%éﬁlﬁﬁbiﬂ&?y euki n, capecitabine,

ressa A conpound of claims , 2 ,
or 59 for use in the treatnent of cancer. 93. Use

of a9@.0MPAUREhBH of t1in89 whichlfurthéh codipriz8s hdinfnlering to the human
manuf acture of a medi canent for the treatnent of

of@ieY subjelttat least one additional agent for the treatment of cancer.

91. A method of claim 90 in which the at least one additional agent for the
treatment of cancer is selected from irinotecan, topotecan, gemcitabine, 5-fluorouracil,
leucovorin carboplatin, cisplatin, taxanes, tezacitabine, cyclophosphamide, vinca
alkaloids, imatinib, anthracyclines, rituximab, trastuzumab, dacarbazine, aldesleukin,

capecitabine, and Iressa (gefitinib).
92. A compound of claims 1, 21, 40, or 59 for use in the treatment of cancer.

93. Use of a compound of claims 1, 21, 40, or 59 in the manufacture of a

medicament for the treatment of cancer.
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